IBM SPSS Statistics Base 23

—

—

- - -

- I S
- -
- - . . .
I B B W
I - . Y




Ipumeuanue
Ipesx/ie 4eM UCIoJIb30BaTh 3TY MHPOPMAIMIO U IPOAYKT, ONUCAHHBIN B HEll, IPOYTUTE CBE/ICHUS B pa3z[ene|“3aMe'{aHHﬂ” Ha cTp. 21 ll

HNudopmanus o npoaykre

DTo u3IaHue NPUMEHUMO K Bepcuu 23, Boimyck 0, moaudukamms 0 IBM SPSS Statistics 1 Ko BceM MOCIJIETYIOIIAM BEPCUSIM U
MOJU(PUKAIHUSIM JI0 TeX 0P, IOKA B HOBBIX U3JaHUSIX HE OYAET YKa3aHO UHOE.



CoaepmaHue

maea 1. UHpopmauma o AaHHbIX
Brxuiranka Mudopmanms o qaHHbIX: BIBO/I.
Bxnagka Madopmanus o ganubix: CTATUCTUKA .

maBa 2. YacToTbl.
CTaTI/ICTI/IKI/I B npouez{ype LIZ!,CTOTI)I.
Juarpammel B mponeaype YactoTer
Yacrotsl: Popmar .

Mnaea 3. OnucartenbHble CTaTUCTUKU
[Tapametpsl mponenypsl OnucaTesIbHbIE CTATUCTUKH
Komanga DESCRIPTIVES: nonojHuTEIbHEIC
BO3MOJKHOCTH .

lmasa 4. UccnenoBathb .
CraTtuctuku npouenyps! Mceciaenosats
I'paduxu npouenyps Mcecnenosats .
CrenenHble TpeoOpa3oBaHus B IPOIEIype
Hccnenosats . e
[TapameTpsl nponenypsl MccienoBatb

Komanga EXAMINE: momoHUTEIbHBIE BO3MOXHOCTH

Fnasa 5. Tabnuubl CONPAMEHHOCTH
Cou TabJIUI CONPSHKEHHOCTH . Lo
Kractepu3oBaHHbIe CTOJIOUATHIE AUATPAMMEBI B
mporneaype TabIuIbl COMPSKEHHOCTH. ..
TabmuIbl COMPSKEHHOCTH, BBIBOISIINE TIEPEMEHHBIC
CJIOEB B CJIOSIX TAOJIUIBI . .
CTaTUCTUKH, PACCUUTHIBAEMbIE JIJISI Ta6nnu
CONPSIKEHHOCTH Lo

BriBog B sueiikax st Ta6.III/III COIPSDKEHHOCTH .
dopMaT TabIJIIl COMPSIKEHHOCTH .

naBa 6. Cymmuposatb .

[Tapametpsl nporeaypbl [10abITOXUTE HAOTIOACHUS .
Cratuctuku npoueaypst [1oabIToXUTE HAOTIOAECHUST .

naBa 7. CpegHue .
IMapamerpsl nponeaypbl CpeaHue .

FnaBa 8. Ky6bl OLAP .
Crartuctuku B npoueaype OLAP Ky0wb
OLAP Ky6s1: Paznoctu .

OLAP Ky0sr1: 3arosoBox

naBa 9. T-Kputepum .

T-xputepun o .

T-xputepuil 11 HE3aBUCUMBbIX BbI60pOK
3ajaHue TPy, CpaBHUBAEMBIX IPOLEAYPOIt
T-xkpuTepuii 17151 HE3aBUCHMBIX BHIOOPOK .
[MTapametps! nponeaypsl T-kputepuii 171s
HE3aBUCUMBIX BHIOOPOK .

T-xputepuii 17151 napHBIX BHIOOPOK

<o O

© ©

. 13
.14
.14

.15
.15

15

. 17
18

.18

.19
. 20
.21

. 23
.24
.24

. 27
.28

. 31
.31
. 33
.34

. 35
.35
.35

. 36

. 36
.37

ITapameTps! npoueayps! T-kputepuii 1719 HAPHBIX
BbIOOPOK

Komanpga T- TEST JIONOJIHUTEJIbHBIE BO3MOKHOCTHU

OnHOBBIOOPOUHBIH T-KpuTEepUit ..
[Tapamerpsl npornenypbl OAHOBBIOOPOYHBIT
T-xputepuii

Komanga T-TEST: gonoJIHUTEIbHBIE BO3MOXKHOCTH

Komanna T-TEST: 10on0JIHUTEIbHBIE BO3MOXHOCTA

fnasa 10. OaHOPaKTOPHbIN
AUCNEePCUOHHbIN aHanus3

KonTpacts! 11 04HO()AKTOPHOTO AUCHEPCUOHHOTO
aHasm3a. . .
ATOCTEepUOPHbIE KPUTEPUH JIJIST OL[HO(baKTOpHOl"O
JUICIIEPCUOHHOTO aHAJIN3a

[TapameTtpsl nponeaypbl O,ElHO(baKTOprII/I
JUICIIEPCUOHHBII aHAIN3 .

Komanna ONEWAY: 1onoJIHuTe IbHBIE BO3MOXKXHOCTHU

FnaBa 11. O6wan nuHelHasa MoAenb:
O.ﬂHOMeprWI aHaJsins.
Oo6mast smHeiinast moaess (OJIM).
Co3aaTh YJIeHbl
CyMMa KBagpaToB
Kontpactsr OJIM
Twumbr KOHTpacToB
I'paduku npodueit 8 OJIM
ITapameTps! npouenypst OJIM.
Komannga UNIANOVA: nonojHuTeJIbHBIE
BO3MOXHOCTH . . .
AnocTepuopHble CPABHEHUS B OJ]M .
ITapameTpsl npouenypst OJIM.
Komanna UNIANOVA: n0oNOJIHUTEJILHBIE
BO3MOXHOCTH .
CoxpaHeHue HOBBIX IEPEMEHHBIX B OJ'IM
ITapameTpsl npouenypst OJIM.

. 37

37

. 38

. 38

38

. 39

-4
.41
.42

.43

44

. 45
. 46
.47
.47
.48
.48
.49
.49

. 50
. 50
.52

.53
.53
. 54

Komanna UNIANOVA: NOoNOJHUTEIBHBIE BOSMOXHOCTA 55

FnaBsa 12. NapHble Koppenauuu
[Tapametps! nponeayps! [lapHsie koppensuun .
Komanast CORRELATIONS n NONPAR CORR:
JIOTIOJTHUTEJIbHbIE BO3MOXHOCTH

naBa 13. YacTHble Koppenauum .
[TapameTtps! mponeaypsl HacTHBIE KOPPETISUN .
Komanga PARTIAL CORR: qonojHuTeIbHbIE
BO3MOXHOCTH .

maBea 14. PaccTtoAHuA

Meps! pazmmumst

Mepsl cxo/icTBa

Komannga PROXIMITIES JTOTIOJIHUTEJIbHBIE
BO3MOXHOCTH .

. 57
.58

. 58

. 59
.59

. 60

. 61
. 61
. 62

. 62

iii



maBa 15. JluHenHble Mogenu
Kak 3anmycTuts npouenypy noCTpOoeHus JMHEHHON
MOJEJH .

Lem .o

OCHOBHBIE TAPAMETPBI

[TonGop moaem .

Ancambm . e
JlonoTHATEe IbHBIE TAPAMETPHI .

Onuun MoIeIu

CBoJka It MOJENH . S
ABTOMAaTHYECKAsI HOrOTOBKA JTAHHBIX
BaxHOCTH IPEIUKTOPOB . R
[IpenckazaHHble TPOTUB Ha6n}oueHme .
Ocratku

Bri6pocet

D dhexTh

Koadppunmentor

OlLieHEeHHBIE CpeHUE . .o
CBoJIKa 0 IOCTPOCHUIO MOJEIIH .

naBa 16. JiuHennHana perpeccun

MeTtonpl 0TOOpa EpeMEHHBIX ISl IMHEITHO perpeccuu

3aganue npaBusia oT0Opa HAOJIIOICHUH U151 JIMHEHHOM
perpeccuu . . P

I'paduku npoueaypst J'[HHeI/IHasI perpeccus . .
JIuneitnas perpeccust: CoxpaHeHHE HOBBIX IEPEMEHHBIX
CraTtuctuku npouenypsl JIuneitnas perpeccus .
[Tapamertpsl npouenyps! Jluneiinas perpeccust .
Komannga REGRESSION: nonojHATEIbHBIE
BO3MOJXHOCTH .

naBsa 17. Nopaakosasn .

ITopsanxosas perpeccusi: [lapameTps! .

ITopsnxosas perpeccusi: BeiBon .

IMopsinkoBast perpeccus: MoJiesb MOJIOKEHHS
Co31aTh YJIEHBI . .o

[TopsanxoBas perpeccust: Mouenb MacunaGa
Co31aTh 4jeHbl e

Komanga PLUM: 1omoJIHUTEILHBIE BO3MOYXHOCTH

naBa 18. NMNoaAroHKka KpUBbIX
Mojenu NOATOHKH KPHUBBIX .
IToaronka kpusbix: CoxpaHUTb

Mnaea 19. Perpeccua yacTUYHO
HauMeHbLUUX KBaapaToB .

Mojedsn.
ITapameTtpsr

Fmasa 20. MeToa 6nuanLumx coceaei
Cocenu .
IToxazaremm
Pasnessl
CoxpaHeHue
BriBog .
[TapameTpsl .
[IpencraBiienne MoaeH .
ITpocTpancTBo nmokaszaTtesei
BaxHOCTb IEpeMEHHBIX .

iv  IBM SPSS Statistics Base 23

. 63

. 63
. 63
. 64
. 65
. 66
. 66
. 66
. 66
. 67
. 67
. 67
. 67
. 68
. 68
. 68
. 69
. 69

. 7

72

.72
.73

73

.75
.75

. 76

. 77
.78
.78
.79
.79
. 80
. 80
. 80

. 81
.82
.82

. 85
. 86
. 87

89

. 91
.92
.92
.93
. 94
. 94
. 94
.95
. 96

Cocemt . . . . . . . . . . . . . . .9
Paccrostnust no 6immkaimux coceneit . . . . . . 96
Jlmarpamma KBaJIpaHTOB . . L. .97
3HaueHust ommOOK nmpu ordope nokazareneir . . . 97
3navenus ommboK npu Beibope k . . . . . . 97
3HaveHus! OMMOOK Mpu 0TOOPE MOKa3aTeJei n BbI60pe

k. . o .09
Tabmuua knaccupuxkarmmm . . . . . . . . .97
Cpogka ommbox . . . . . . . . . . . .97

aBa 21. IMCKPpMMUHAHTHbIA aHanu3 99
3ajaHue AuanazoHa B npouenype JAucKkpuMUHaHTHBII

aHaymm3. . . .. . . . . . . . .100
Ot1bop Ha6J'II-OJICHI/ll/I JUTSE TPOLIEY bl
JUCKPUMUHAHTHOIO aHaM3a . . . . .. . .100

CraTucTuky B mpoueaype ):[I/ICKpI/IMI/IHaHTHLII/I anaim3 100
MeTo HOmaroBoro 0T60pa mpoueaypsl

JIMCKpUMUHAHTHBIA aHATIM3 . . . ... .o
JIMCKpUMUHAHTHBIH aHAIIN3: KnaccmbI/IKauI/Iﬂ e (1)1
JuckpumunanThelif anamms: Coxpanuts . . . . . 102
Komanga DISCRIMINANT: gomnosHUTEIbHBIE

BO3MOXHOCTH . . . . . . . . . . . . .103

maBa 22. daKTOpHbIN aHanu3 . . . . 105

Ot60p HabOIeHNH 1T pakTOpHOTO aHaym3a . . . 106
OnucaTesbHbIE CTATUCTUKH (DakTOpHOTO aHaim3a . . 106
Boigenenue gpaktopos B npoueaype ®akropusiit anams 106
Bpamenne ¢paktopos st pakTopHoro anammsza . . . 107
3naueHus paxTopoB B mporeaype pakropHoro anammsa 108
[Mapamerpsl nporeaypbl @akTopHblii anaym3 . . . . 108

Komanmga FACTOR: gonoiHUTEIbHBIE BO3MOXHOCTH 108

Fmaea 23. Bbi6op npoueaypbl
Knactepusauum . . . . . . . . . 109

maBa 24. [1ByxaTanHbIi KNacTepHbIN

QHaNMMU3 . . . . v e e e e e e e e . 111
[Tapamertpsl npoueaypsbl IByXaTanHbli KJIaCTEPHBIH

aHaJM3. . . . o P B )
BriBoa mpouerypet Z[ByxaTangm KJIacTepHbId aHam3 113
CpeacTBo npocMoTpa Kjiacrepo. . . . . . . . 114
CpencTBo npocMoTpa kjiacrepo. . . . . . . 114
Ilepemerienue 1o cpeACTBY NPOCMOTPA KJI1ACTEPOB 118
OwipTpanus 3anmaced . . . . . . . . . . 119

naBa 25. UepapxuuyecKumn
KnacTepHbinaHanms . . . . . . . . 121
3aaHue MeTo/1a HePaPXUUECKOro KJIACTepHOro anammsa 122
Crartuctuku 11 npoueaypsl Mepapxuuecknit

KJacTepHblif anamm3. . . . . . . . . . . . 122
I'paduxu nos nponenypbl MepapXxuueckuii KiracTepHbIi
QHAJM3. . . . . . ..o o122
CoxpaHeHue HOBBIX IEPEMEHHBIX B IIPOLEype
Wepapxuueckuii KJ1lacTepHblii anam3 . . . . . . 122
JlonoHuTEeIbHBIE BO3MOXHOCTH CHHTAKCHCA KOMAH/IbI
CLUSTER . . . . . . . . . . . . . .123



naBa 26. KnactepHbi aHanus

metogom KcpegHux . . . . . . . . 125
DPPEeKTUBHOCTH KJIACTEPHOI'O aHAIM3a METOI0M

k-cpemuux. . . . . . . ... 126
WTrepanuu B KJ1acTepHOM aHAJIM3€ METOOM k-cpeL[HI/Ix 126
CoxpaHeHHE HOBBIX IEPEMEHHBIX B KJIACTEPHOM

aHajgm3e Metogom k-cpeaamx . . . . . . . . . 126
[TapameTpsl mpouienypsl KitacTepHblit aHAIN3 METOIOM
K-cpegquux . . Lo 127
Komanna QUICK CLUSTER JIONIOJTHUTEJIbHBIC
BO3MOXHOCTH . . . . . . . . . . . . .127

naBa 27. HenapameTpuyeckue
Kputepum . . . . . . . . . . . . . 129

OaHOBBIOOpOYHBIEC HEapaMeTpuueckue kputepun . . 129
UTOOBI MOJIYYUTH OTHOBEIOOPOYHBIC
HemapameTpuyeckue kpurepud . . . . . . . 129
Bxnmagka Mo . . . . . . . . . . . .129
Bxknagxa IMapamerper . . . . . . . . . . 130
Komanna NPTESTS: nonojHuTeIbHBIE
BO3MOXHOCTH . . . . . . . . . . . .132

HenapameTpuieckue KpUTEPUH 7151 HE3aBUCHMBIX

BBIOOPOK . . . . . . . . . . . . .. .132
UToOBI MOJIyYUTh HEapaAMETPUUYECKUE KPUTEPHH JJIS
HEe3aBUCUMBIX BBIOOpPOK. . . . . . . . . . 133
Bxnagka Ilos . . . . . . . . . . . .133
Bxmanka IMapamerper . . . . . . . . . . 133
Komanna NPTESTS: nonojHuTeIbHbIE
BO3MOXHOCTH . . . . . . 135

HENapaMeTPUUECKUe KPUTEPUU J1JIs1 CBS3aHHBIX BLI60pOK 135
UTOoOB! IPIMEHNTH HelapaMeTPIIECKHe KPUTePUH

JUTS CBSA3aHHBIX BBIOOPOK . . . . . . . . . 135
Bxnanka Ilons . . . . . . . . . . . .136
Bxnagxa IMapamerper . . . . . . . . . . 136
Komanga NPTESTS: nonojHuTeIbHbIE
BO3MOXHOCTH . . . . . . . . . . . .138
CpencTBo npocMoTtpa moaeneid . . . . . . . . 138
[Ipeacrasnenue mogesa . . . . . . . . . 138
Komarna NPTESTS: qonOJIHUATEILHBIE BO3MOXHOCTH 143
VcrapeBiiue 1uajioroBple okva . . . . . . . . 143
Kpurepwmii xu-xBagpar . . . . . . . . . . 144
bunomuasnenselit xputepuit. . . . . . . . . 145
Kputepwmii cepuit. . . .. .. . . . l406
OIHOBBIOOPOYHBIH KpUTEPHit KonmoropOBa-
CmupHoBa . . . . .o 147
Kpurtepuu a1 18yX He3aBUCUMBIX Bb160p0K ... 148
Kputepun 115 ABYX CBSA3aHHBIX BBIOOPOK . . . . 150
Kputepun 1151 HECKOJIbKUX HE3aBUCUMBIX BHIOOpOK 151
Kpurtepuu a1 HeCKOJIbKUX CBSI3aHHBIX BEIOOPOK 153

naBa 28. AHanNU3 MHOXeCTBEeHHbIX
OTBETOB. . . . . . « « « « « « . . 155

AHaym3 MHOXECTBEHHBIX OTBETOB . . . . . . . 155
3aganue HAOOPOB MHOYKECTBEHHBIX OTBETOB . . . . 155
YacToTsl UIT MHOXKECTBEHHBIX OTBETOB . . . . . 156
TaGuibl COMPSHKEHHOCTH JIJISI MHOKECTBEHHBIX

OTBETOB . . . . . . . . . . ... 157

3a1aHue IUana3oHOB IEPEMEHHBIX B Td6J‘II/IL[dX
CONPSIKEHHOCTH JJIst HAOOPOB MHOKECTBEHHBIX
OTBETOB . . . . . . .« . . . . . . .158

[Tapamerpsl nponeaypbl TaduIbl CONPSHKEHHOCTH

JIJIs1 MHOKECTBEHHBIX OTBETOB. . . . 158
Komanna MULT RESPONSE: 10onoJIHAUTEIbHBIE
BO3MOXHOCTH . . . . . . . . . . . .15

Fnasa 29. CosgaHue otyetoB. . . . . 161

Co3nmanue OTYETOB . . . . . . . . . . . .16l
Wroru mo ctpokam . . . . P ()
ITonyuenue cBOIHOTO OTYETA: I/ITorH 0 CTPOKaM 162
dopmaT cTOJIOOB JaHHBIX / TPYIITHPYIOIINAX
crosiOmoB oT4€TA . . . . . . . . . . . 1l62
CTpOKH UTOTOB [IJIs1 / CTPOKH C 3aKITFOUUTEIIbHBIMU
WTOTAMH B OTY€TE . . . . . . . . . . . 162
[TapameTpsl rpynnupoBku otueta . . . . . . 162
ITapamerpst oTHETA. . . . . . . . . . . 163
KomnonoBka otweta . . . . . . . . . .163
3arojoBku oT4€Ta . . . . . . . . . . . 163
Wroru o croyibniam . . . 164
ITostyuenue cBogHOrO OTYETA: I/ITOFI/I o CTOJ‘[6HaM 164
Wroxamnme GpyHKIUM CTOJIONOB JAHHBIX . . . . 165
Wroxaiiue cTaTUCTUKH 111 CTOJIOIOB JAHHBIX,
(bopmupyromme cronben uToros . . . . . . . 165
dopmar cronduos orvera. . . . . . . . . 165
ITapameTpsl TPYNIIUPOBKU OTYETA C UTOrAMH IO
crojomam. . . . . . . . . . . . . .165
[TapameTpsl oT4eTa A1 UTOrOB IO cTOJIOHAM. . . 166
KomnonoBka otyeTa ¢ uToramu o crojionam. . . 166
Komanna REPORT: nonojtHUTEIbHBIE BO3MOXHOCTH 166

nasa 30. AHann3 HaaemHocTn . . . . 167

CTaTUCTUKU poLeaypbl AHAJIN3 HAJIGOKHOCTH. . . . 168
Komanga RELIABILITY: nonoJiHUTE IbHbBIE
BO3MOXHOCTH . . . . . . . . . . . . .169

fnasa 31. MHoromepHoe
macwTabuposaHue . . . . . . . . . 171

MuoromepHoe MaciitabupoBanue: Popma JaHHBIX 172
Co3znanue Mepsl 1711 MHOTOMEPHOTO

MaclITabUpoBaHus . . . . P )
Mojies1b MHOTOMEPHOTO MaCIHTa6I/Ip0BaHI/I$I L. 172
[TapameTtps! mporeaypsl MHOrOMepHOE

MacuitabupoBaHue . . . . 173

Komanga ALSCAL: monoiHUTeJIbHBIE BO3MOXKXHOCTH 173

nasa 32. CtTaTUCTUKM OTHOWIeHUNn . . 175
CraTucTUK#A OTHOLIEHWHA . . . . . . . . . . 175

fmaea 33. KpuBeie ROC . . . . . . . 177
[Mapamerpsl nponeaypsl ROC Kpuspie . . . . . . 177

nasa 34. UmutTauma . . . . . . . . 179

[Topsitok pa3padoOTKy UMUTALUK Ha OCHOBe (aitsia

Moaem . . . L)
IMopsimox pa3pd6OTKI/I MMUTANNHA HA OCHOBE
IOJIb30BATEJbCKUX ypaBHeHu#t . . . . . . . . 180
ITopsinok pa3paOoTku UMHUTANUY O3 IPOTHO3HOU

MOJEIA . . . . e oo 181
[TopsiiOK BBIMOJIHEHUSI MMUTALMY M3 TUIana . . . . 181
Macrep umuranuit . . . . . . . . . . . . 182

Conepxanne V



Bxiagka Mopgeis

Bxiragka Umuranms. R
JlnajioroBoe oKHO BbINOJIHEHHE IMUTALINN.

Bxiagka Mmurtanusi.

Bxuaaka Beisos .

PabGora ¢ BbIBOJAOM AUarpaMMbl U3 UMUTALlUU.

Ornmuu quarpaMm

Mnaea 35. NeonpocTpaHCTBEHHOE

mMmoaenupoBsaHue .

Bri6op kapr .
Br160p kapThl e
I'eonpocTpaHcTBEeHHAS B3aNMOCBSI3b
3amaHne CUCTEMBI KOOPANHAT .
3aaHue NpoeKIud . .o
Cucrema NpoeKIuK ¥ KOOP/INHAT.

WcTounnky JaHHBIX . .o
J100aBUTH NCTOYHMK JTAHHBIX .
CBsI3bIBaHME JAHHBIX U KapT .
[IpoBepka xiroueit .

FeOHpOCTpaHCTBCHHI;IC IIpaBUJjia CBA3bIBAHUS .

vi  IBM SPSS Statistics Base 23

. 182
. 184
. 193
. 193
. 194
. 196
. 196

. 199
. 199
. 200
. 200
. 200
. 200
. 201
. 201
. 202
. 202
. 202
. 202

OrnpenesuTh M0JISE JAHHBIX O COOBITUY .
BrI6paTh mostst

OOBEKT BHIBOIA .

CoxpaHenue .

[TocTpoenue mpasu Lo
Pa306uBKka o nHTEpBaJaM U arperanus .

HpOCTpaHCTBCHHO-BpCMEHHOC NpEeaAcCKa3aHuc .

BuiOpaTth noJis

WHTepBasbl BpeMeHH

ArperupoBanue .

OOBEKT BBIBOIA .

Onuuy Moaeu

CoxpaHeHue . o

JlonOJTHUTE IbHBIC TAPpaMETPhL
T'otoBo

3ameuaHus
ToBapHble 3HAKHU.

NHpeKe .

. 202
. 203
. 203
. 204
. 205
. 205
. 206
. 206
. 207
. 207
. 208
. 209
. 209
. 209
. 210

. 211
. 213

. 215



fnaBa 1. UHPopmaLma 0 AaHHbIX

[Tpouenypa Mudpopmarust o JaHHBIX BEIBOAUT HHPOPMAIIMIO U3 CJIOBAPS JAHHBIX, TAKYIO KaK IMEHA IEPEeMEHHBIX,
METKU IEPEMEHHBIX, METKY 3HAYECHUH, IPOIYLICHHbIE 3HAYCHUS, & TAKKE UTOKAILUE CTATUCTUKU JJIs1 BCEX 3aJaHHBIX
NEpEMEHHBIX 1 HA0OPOB MHOKECTBEHHBIX OTBETOB B aKTUBHOM HabOope AaHHbIX. JIJ1s1 HOMUHAJIBHBIX U IOPSIKOBBIX
MEPEMEHHBIX, a TaK)kKe HaOOPOB MHOXKECTBEHHBIX OTBETOB MUTOXKAII[ME CTATUCTUKY BKJIFOYAIOT KOJIMYECTBA U
MPOLEHTHI. JI7151 KOJIMYECTBEHHBIX IEPEMEHHBIX UTOXKAIIUE CTATUCTUKY BKJIFOYAIOT CPeIHEE 3HAYEHHE, CTAHJAPTHOE
OTKJIOHEHUE U KBAPTUJIM.

IMpumeuanue: [poreaypa Mupopmanus o TaHHBIX KTHOPUPYET COCTOSIHIUE PACHICIICHHBIX (BaiiyioB. DTO BKIIOYAET
TPYIIIBI PACIIEIICHHBIX (aiijIoB, CO3AaHHbBIE I MHOKECTBEHHOM NMITyTAIINY MPOIMYIIEHHBIX 3HAYCHUH (IMeeTcs B
HajcTpolike Missing Values).

Hoctyn k npoueaype Mudopmanus o raHHbIX
1. Boibepute B MeHIO:
Anamu3 > Otversl > Vndopmanus o JaHHBIX
Ortkpoiite Britaaky [lepeMenHble.

3. BribepuTe 0HY MJIM HECKOJIHPKO TIEPEMEHHBIX W/MJIH HAOOPOB MHOKECTBEHHBIX OTBETOB.

Takxe MOXHO BBIIOJIHUTh YKa3aHHbIE HUXKE NEUCTBUS.

* VmpaBisaTbh MOKa3aHHONW HHPOpMATIHE O epeMeHHbBIX.

* VIpaBisTh BBIBOJIOM CTATHCTUK (I HCKITFOYUTH BCE UTOXAIIUE CTATUCTUKHY).

*  VIpaisTb NOPSIKOM BbIBOJA IEPEMEHHBIX U HAOOPOB MHOXECTBEHHBIX OTBETOB.

e HM3MeHATH mKaJy I/ISMepeHI/Iﬁ JJIA Jr000i# HepeMCHHOﬁ B CIIMCKC UCXOAHBIX IICPECMCHHBIX, YTOOBI U3MEHUTD

BBIBO/IMMbIE UTOXKAIIME CTATUCTUKU. JIOTOIHUTENIbHYIO0 HHDOPMALHMIO CMOTpHTE B paseste [Biiaika
[Murdopmanmst o manmbix: CraTucTukn” Ha cTp. 3|

W3meHneHune mKaJibl U3MEPEHUI

MoxHO BPEMCHHO UBMCHUTD LKAy I/ISMepCHI/Iﬁ JJI IEPEMCHHBIX. (H.[Ka.]'[y I/I3Mep€HI/IfI HCJIb3s1 UBMCHUTH 1JIsA
Ha6op0}3 MHOJKECTBEHHBIX 0TBeTOB. OHI BCCraa CUYMTArOTCA HOMI/IHaJ'IbHI)IMI/I.)

1. IlenxHuTEe MpaBOi KHOMKOM MBIIIH 1O IEPEMEHHON B UICXOTHOM CITHCKE.

2. Bo BCIUIbIBaroIeM MEHIO BEIOCPUTE MIKAITY N3MEPEHHIA.

ITocre 3TOrO MIKAJIAa U3MEPEHNUI OyAeT BpeMeHHO n3MeHeHa. C MpakTHYECKONH TOYKH 3PEHNUs 3TO MOJIE3HO TOJIBKO
JUISL YUCJIOBBIX epeMeHHbIX. [llkasa u3Mepenuil 1J1 TeKCTOBBIX IEPEMEHHBIX MOXET OBITh TOJILKO HOMUHAILHON
WJIM TIOPSIIKOBOIA, TpuyeM B npouenype Mubopmanus o JaHHBIX 00€ 3T 1IKaJIbl 00pabaThIBAIOTCS UACHTHYHO.

Bxnaaka UHdpopmauma o aaHHbIX: BbiBoa

Bxuiiasika BeiBoji ynpasisier uadopmaliyei o nepeMeHHbIX, BKJIFOYaeMON B BBIBOJI JIJIsI BCEX MEPEMEHHBIX U HAOOPOB
MHOXECTBEHHBIX OTBETOB, MIOPSIKOM BBIBO/IA IEPEMEHHBIX U HAOOPOB MHOXECTBEHHBIX OTBETOB, & TAKKE
COJIEPKUMbBIM JOMOJIHUTEIbHOM Tabuibl nHGopMarmu o daite.

Wudpopmarnus o nepeMeHHON

3neck 3agaeTcs HHPOpMAIIMS U3 CIOBAPs JAHHBIX, BEBIBOAUMAS JJI51 BCEX MEPEMEHHBIX.

Iomno:kenne. Llestoe 4ncio, mpeACTaBISIOLIEe TOJIOKCHIE IEPEMEHHOI B MOPSIIKE X pacoIoxkeHus B daitie. DToT
napaMeTp HeJOCTYIEH /Il HAOOPOB MHOKECTBEHHBIX OTBETOB.
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Mertka. OnmcaTesbHas METKA IEPeMEHHON M Habopa MHOKECTBEHHBIX OTBETOB.
Tun. OcHOBHO¥ THI JAHHBIX. THI MOXeT ObITh Huc.1080il, TexcToswviit un Habdop MHOMICECTEEHNIX 0TEETOE.

®opmat. DopMmaT BeIBOAA epeMeHHOH, Hanpumep A4, F8.2 usm DATEI]. DToT napaMeTp HeAOCTYyNEeH s
HaOOPOB MHOXXECTBEHHBIX OTBETOB.

IlIkana n3mepennii. Boamosxuble 3nauenust: Homunarvnas, Iopanrxosas, Koauuecreennas n Heuzgectnas.
BbIBOIMMBIM 3HAUEHHMEM SIBJISIETCS IIKAaJla U3MEPEHUI, XpaHUMasl B CJIOBape JaHHBIX, M HA Hee He BIIUSACT HUKAKOE
BPEMEHHOE M3MEHEHUE IIKAJIbI U3MEPEHMIA, CACJIAHHOE B CIIUCKE UCXOIHBIX TIEPEMEHHBIX B IIPEICTABJICHUN
ITepemennble. DTOT mapaMeTp HEOCTYIEH JJI1 HAOOPOB MHOKECTBEHHBIX OTBETOB.

ITpumeuanue: [lkana u3mepeHuit 1J1s1 YUCIOBBIX IEPEMEHHBIX MOXKET OBbITh "HEU3BECTHOM" /10 MepBOro Mpoxo/a
JIAaHHBIX, €CJIA OHA He ObljIa 3aJaHa SIBHO, KaK, HAIPUMED, JIJI1 JAHHBIX, CYMTAHHBIX U3 BHELIHETO UCTOYHUKA, UITU
BHOBb CO3/1aBa€MbIX IIEpEMEHHBIX. [IOMOJHATEIbHYIO HHPOPMAIMIO CMOTPUTE B pa3jiesie .

Poab. HeKOTOpre AUAJIOTOBBIC OKHA NOAACPKUBAIOT BOSMOXKXHOCTD NPEABAPUTEIILHOT O BbI60pa TNICPEMECHHBIX IJIA
aHaJim3a, OCHOBAHHOT'O Ha ONPCACIICHHBIX POJIAX.

Mertku 3navennii. OnucaTesbHbIE MCTKHU, CBA3AHHBIC C ONIPEACIICHHBIMU 3HAUYCHUAMMN TaHHBIX.

e Ecmm Ha BKJIAJIKC CraTuctuku BBI6paHO KommuecTBo nm HpOHeHTbI , TO 3aIaHHBIC MCTKHA 3HAYEHUI
BKJIFOYAKOTCA B BBIBO/, JdXKE €CJIM OHU HE ObLIH 3J1€Ch BbI6paHI>I JUJIsL BBIBOIA.

e Jluist HaGOPOB MHOYKECTBEHHBIX JUXOTOMUI METKAMU 3HAYEHUH SIBJISIFOTCSI METKU EPEMEHHBIX JJI51
3JIEMEHTAPHBIX IEPEMEHHBIX B HAOOPE WJIM METKH TIOICYNTHIBAEMBIX 3HAUYCHHUN B 3aBICUMOCTH OT TOTO, KaK
ompeesicH Haoop. JlOMOTHATEIFHY0 HHPOPMAIIIO CMOTPHUTE B pa3iee .

Iponymennbie 3na4ennst. [1oJib30BaTeIbCKUE NPONYIICHHbIE 3HaYeHHs. Eci Ha Bkyiaike CTATUCTUKHU BHIOPAHO
KosymuectBo nim npOHeHTLI, 3aJaHHbIC METKHU 3HAYCHUI BKJIFOYAIOTCS B BBIBO/I, JAaX€ €CJIN BbI HC BLI6paHI/I 31E€Ch
OTCYTCTBYIOIIUE 3HAYCHUS. DTOT HapaMeTP HEAOCTYIECH [JIs1 HAOOPOB MHOKECTBEHHBIX OTBETOB.

HaCTpal/lBaeM]ﬂe 3TpH6yT])I. 3a£[aBaeMI)Ie IIOJIb30BATCJIEM anI/I6yTI)I NEPEMECHHBIX. B BBIBO BKJIFOYAIOTCS U nMECHa,
U 3HAUYCHUS 3a1aBACMBbIX ITIOJIb30BATEIIEM anI/I6yTOB BCEX NIEPEMCHHBIX. I[OHOJ'IHI/ITGJ'H)Hy}O I/IH(bOpMaIII/IIO CMOTpPHUTE
B pasaclic . 2TOT nmapaMeTp HCOJOCTYIICH AJIA Ha60pOB MHOXCECTBCHHBIX OTBCTOB.

3ape3epBHpoBaHHbIe aTPHOYThI. 3ape3epPBUPOBAHHbBIC ATPUOYTHI CACTEMHBIX IEPEMEHHBIX. MOXKHO BBIBECTH
CHCTeMHbIE aTPUOYTHI, HO U3MEHSITh UX He clielyeT. VIMeHa CUCTEMHBIX aTpUOYTOB HAYMHAIOTCS CO 3HAKA J0JIIapa
($). CxpbiThlc aTpUOYTHI C HA3BAHUSAMH, HAYMHAIOIIMMUCS ¢ "@" um "$@", He BKJIFOYAIOTCS B BBIBOA. B BBIBOX
BKJIFOYAFOTCS M UMEHA, M 3HAYCHUSI CUCTEMHBIX aTPUOYTOB, CBA3aHHBIX CO BCEMHU [IEPEMEHHBIMU. DTOT HapaMeTp
HEJIOCTYIICH JIJIst HAOOPOB MHOXKECTBEHHBIX OTBETOB.

WNndopmanns o daitne

HomnomnuutenpHas Tabsmna nadopmanuu o aiiie MOKeT COAePKATD JIFOOOI U3 NEPEUNCICHHBIX HUKE aTPUOYTOB
(aitna:

Wms daiina. Mms daiina nanaeix IBM® SPSS Statistics. Eciim HaGop TaHHBIX HAKOT/IA He GBI COXpaHeH B hopmaTe
IBM SPSS Statistics, To ums daitiia ganaeix orcyreTByeT. (Eciu B 3arosioBke okHa pe1akTopa JIaHHbIX HET MMEHH
¢aiiia, 3HAUUT y aKTUBHOTO HAOOpa JAHHBIX HET UMEHU (aiiia.)

IMonoxenne. Kataor (mamka), rae pacnosioxkes daitr qanaeix IBM SPSS Statistics. Ecoit Habop TaHHBIX HUKOT1a
He 61T coxpaneH B popmate IBM SPSS Statistics, To MeCTONOJIOKEHNS Y HETO HET.

Yucno nadaoaennit. Ynciio HaOFOIEHN B aKTHBHOM HAaOOpe TaHHBIX. DTO OOIIee YICIIO HAOJIOACHUH, BKITFOYAs

JIr00OBIe HAOJIFOICHUSI, KOTOPBIE MOTJIM OBITh UCKJIFOUYEHBI TPH BBIBOJIE UTOXKAIINX CTATUCTHUK U3-3a YCIIOBU
(umbTpanum.
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Metka. OT0o MeTKa (aiiia (eciim oHa ecTh), 3aaanHast komangoi FILE LABEL.
JoxymenTnl. TekcT qokyMeHTa ¢aiiia TaHHBIX.

Cocrosinne B3BemmBanus. Ecii B3BellInBaHNe BKIFOYEHO, OTOOPaXAETCsl UMl IEPEMEHHOM B3BEILIMBAHMSL.
JonoyHuTe by MHOOPMALIAIO CMOTPUTE B pa3Ieiie .

HacrtpanBaembie aTpu0yThl. 3a/1aBaeMbIe T0JIb30BaTEJIEM aTPUOYTHI (paiijia JaHHBIX. ATpUOYTHI (haiiia TaHHbBIX,
3amanaele komanmoit DATAFILE ATTRIBUTE.

3ape3epBupoBanHble ATPHOYTHI. 3ape3ePBUPOBAHHbBIE CUCTEMHBIE ATPUOYTHI (haiiia TaHHBIX. MOXKHO BBIBECTH
CHCTEMHBIE aTPUOYTHI, HO U3MEHSATD UX He cieayeT. MIMeHa cHCTeMHBIX aTpuOYTOB HAUMHAIOTCS CO 3HAKA JOJUIapa
($). CkpoiThble aTpUOYTHI C HA3BAHUAMH, HaUMHArOIUMIECS ¢ "@" Wi "$@", He BKIIFOUAIOTCSI B BBIBO/I. B BBIBOJ
BKJIFOYAFOTCS] ¥ MIMEHA, U 3HAYCHUS BCEX CUCTEMHBIX aTpHOYTOB (paiiyia TaHHbBIX.

HOpﬂ,HOK BbIBOJId IICPEMEHHBIX

MmeroTcs CJICOYIOIUE AJIbTCPHATHUBHBI YIIPABJICHUSA IIOPAAKOM, B KOTOPOM BBIBOAATCA IEPEMEHHBIC U Ha60pbl
MHO>XECTBCHHBIX OTBETOB.

ITo andasuty. AnpaBUTHBII TOPSIOK O UMEHAM MEPEMEHHBIX.

®aiin. [Topsgox oToOpaxeHus IEpeMEHHbIX B HA00Ope JAHHBIX (IOPSI0K, B KOTOPOM OHUM OTOOPaXaroTCs B
penakTope MaHHbIX). [Ipu cOpTUPOBKE B MOPSIIKE BO3pACTaHMSI HAOOPHI MHOXKECTBEHHBIX OTBETOB BBIBOISTCS
MTOCJIETHUMH, TIOCJIE BCEX BIOPAHHBIX IEPEMEHHBIX.

IlIxana n3mepenuii. CopTHpOBKa 1Mo mKasIe m3Meperuit. [Ipu 3ToM co3aaroTcs 9eThIpe TPYIIIB COPTUPOBKH:
HOMUHAJIbHAS, TOPSAKOBAS, KOJIMISCTBCHHAS U Hen3BecTHAsL. HabOphI MHOKECTBEHHBIX OTBETOB PACCMATPHBAIOTCS
KaKk HOMHHAJIbHBIE.

ITpumeuanue: lllkana n3mMepeHuii 1715 YMCIOBBIX NEPEMEHHBIX MOXET OBITh "HEU3BECTHOII" 10 MepBOro Npoxoaa
JIlaHHBIX, €CJIM OHA He ObLJIa 3aJaHa BHO, KaK, HAIPUMeED, AJI JaHHBIX, CAUTAHHBIX U3 BHEIIHEI'O HCTOYHMKA, I
BHOBb CO3JaBACMBIX [IEPEMEHHBIX.

Coucok NEePEeMEHHbIX. HOpﬂHOK, B KOTOPOM IICPEMECHHBIC 1 Ha60pbl MHOKCCTBCHHBIX OTBETOB ITIOKA3bIBAOTCS B
CIINCKE BLI6paHHbIX NEPEMECHHBIX B ITPEACTABJICHUN HepCMCHHbIe.

Nmena aTpudyToB, 3a1aBaeMble N0JIb30BaTeieM. B CIIIICOK MapaMeTpoB COPTHUPOBKH TAKKE BXOISAT UMEHA JIFOOBIX
ONpE/EICHHBIX NTOJIb30BaTEJIEeM aTpUOYTOB NepeMeHHbIX. [Ipu copTUpOBKe B MOPSIAKE BO3PACTAHUS EPEMEHHBIE Oe3
aTpuOyTOB MOKA3BIBAIOTCS BBEPXY, 32 HUMHU CJIEYIOT IEPEMEHHBIE C aTpUOyTaMu, HO 0e3 3aJaHHbIX 3HAYCHUH
aTpuOyTOB, U MOCJICTHUMH WY T EPEMEHHbIE C 3a/IaHHBIMU 3HAUYCHUSIMU aTPUOYTOB B aJIpaBUTHOM HOPSIAKE
3HA4YEHUMN.

MaxcumaitbHOE KOJIMIECTBO KaTCFOpI/Iﬁ
Eciu B BBIBOJ BKJTFOYAOTCSI METKHU 3Ha‘i€HIflﬁ, KOJIMYECTBA UJIU MMPOICHTHI IJI1 BCEX YHUKAJIbHBIX 3Ha‘IeHI/II7I, TO OTa

uHpopMarms He Oy/IeT BRIBOJUTHCS B TAOJIUIIE, €CJIM YMCJIO 3HAYCHHUH MPEBLIIIaeT ykazaHHoe 3HaueHue. [1o
YMOJIYAHUIO 3Ta MHOOPMaNus He BEIBOAUTCS, €CIIM YUCIIO YHUKAJIBHBIX 3HAUCHUN 151 epeMeHHoi 6outbie 200.

Bxnaaka UHpopmauma o AaHHbIX: CTaTUCTUKMU

Ha BKJIaJIKC CTaTUCTUKH MOXHO YIIpaBJIATH BBIBOJAOM UTOXAIIUX CTATUCTUK U IIPU XKCJIAHUU HE BBIBOAUTHb UX
COBCEM.

KommuecTBa n IIPOHCHTHI
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Z[.J'ISI HOMUHAJIbHBIX U MOPAAKOBBIX IICPEMEHHBIX, Ha60pOB MHOXECTBCHHBIX OTBETOB, d TAKXE 3HAYCHUI
KOJIMYCCTBCHHBIX NEPEMEHHBIX C METKAMU JOCTYIIHBI CIIEAYIOIUE CTATUCTUKUA!

Koauuectséo. KomnuecTBo HabmoieHnit (0O BEKTOB), MMEIOIINX KaX/10€ 3HAUYeHUE (MJIM TUana3oH 3HAYCHU)
NIEPEMEHHOM.

IIpoyentor. TIponieHT HAOIFOCHNUTT, MMEIOIINX KOHKPETHOE 3HAUCHHE.
[Tosoxenne eHTpa pacrupeneseHus u pa3dpoc
JIUTst KOJTMYECTBEHHBIX IEPEMEHHBIX JOCTYIHBI CIIETYIOIINE CTATUCTUKH:

Cpeanee 3nauenue. Mepa IIEHTPaJIbHOM TeHACHIIMA. ApuhMETHICCKOE CPeIHEE; CYMMA, JICJICHHAS Ha YUCIIO
HaOJIIO ICHUA.

CrangaptHoe oTKkA0HeHue. Mepa TUCTIepCHH BOKPYT CPETHETO, BBIPAXKCHHAS B TeX K€ eIUHHANAX U3MEPEHIS, 4YTO U
HaOJrOIeHns. PaBHA KOpHIO KBaApaTHOMY U3 Aucnepcuu. [1pu HopMmabHOM pacnpeneiaeHnn 68% HabroaeHumit
YKJIQABIBAFOTCS B OJTHO CTAHIAPTHOE OTKJIOHEHUE OT CpeHero,  95% - B Ba CTaHAAPTHBIX OTKJIOHEHUS. Ecim,
HAIPUMep, CPeTHUI BO3PACT paBeH 45 roiaM co CTaHAapTHBIM OTKJIOHeHHEeM 10, To 95% HabroaeHnit TOJKHBI
0Ka3aTbcs MeXay 25 U 65 rojaMu TPH HOPMAJIbHOM Paclpe/ieIeHUH.

Ksapruau. 3navenus 25-ro, 50-ro u 75-ro nporeHTusei.
[Tpumeuanne: MOXHO BpeMEHHO U3MEHHUTD LKAy N3MEPEHUI IEpeMEHHOI (1, cIe10BaTeJIbHO, U3MEHUTH

HUTOXAIe CTATUCTUKH, BEIBOJUMEIC JIJIS1 3TOU IIEPEMEHHOI) B CIIIICKE MCXOIHBIX IIEPEMEHHBIX B IIPEICTABIICHUN
Ilepemennsbie.
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naBa 2. YacToTbl

Hpoueuypa YacToThl Ja€T BO3MOXHOCTh BBIYUCISATH CTATUCTUKU K CTpOUTDH AUATrpaMMbl, IOJIC3HBIC JJI ONIMCAHU A
MHOTHUX THUIIOB NNCPEMEHHBIX. Hpoueuypa YacToThl - 31O XOopo1uee HaYaJIO B UCCTICAOBAHUMN TaHHBIX.

[pu nmoctTpoeHun TaOJIUIL YACTOT U CTOJIOYATHIX UATPAMM MOXKHO 33/IaTh HOPSIOK 3HAYCHUN aHAIN3UPYEMbIX
[EPEMEHHBIX - 10 BO3PACTAHUIO MJIH YOBIBAHUIO 3HAYECHUIN UITH 4aCTOT. ECITM KOJIMYECTBO 3HAYCHU I IEPEMEHHON
CJIMIIKOM BEJIMKO, BBIBOJI TAOJIUIIBI YACTOT MOXKET OBITh 3ampeleH. B auarpaMmmMax MOXHO UCIOJIb30BATh YACTOTHI
(TI0 YMOJTYaHHIO) VJTH TTPOTICHTHI.

IIpumep. Kak pacrnpenesieHsl KJIMSHTHI 10 TUITY OPTaHU3AIMNA, B KOTOPLIX OHU paboTaroT? M3 BEIBOAA MOXHO
y3HaTh, 4TO 37.5% KIMEHTOB pabOTAIOT B FOCYJAPCTBEHHBIX Opranu3anusx, 24.9% paboTaroT B KOMMEPUECKUX
opraHmuzanusx, 28.1% - B yHMBepcUTETaX U MHCTUTYTaX, 1 9.4% B chepe 3apaBooxpaneHust. [{Jis HeNpephIBHBIX,
KOJIMYECTBEHHBIX JJAHHBIX, HAIIPUMED, 10X0/1a OT MPOIaX, MOKHO OIPEACIINTh, YTO CPEAHMI TOXO/I OJJTHON MPOIaXN
- $3.576, a cranmaptHOe oTKJIOHeHHE - $1.078.

CTaTHCTHKH H rpa(])lmn. qaCTOTLI, MNPONLCHTHBI, KYMYJIITUBHBIC IIPOLCHTHI, CPCAHCC 3HAUCHUC, MCINdHa, MO14,
CcyMmMa, CTaHAAPTHOEC OTKJIOHCHUE, TUCIICPCUA, padMax, MUHUMAJIbHOC 1 MAKCUMAJIbHOC 3HAUYCHUA IICPEMEHHBIX,
CTaHaapTHas omnoka CP€OHET O 3HAYCHHU A, aCUMMCETPHsA, OKCHECC, CTAHAAPTHBIC OIINOKH OICHOK aCUMMCETPUUN U
oKcCHIecca, KBAapTUJIM, ONPEACIIAEMBIC TOJIB30BATCIJIEM MPOCHTUIIN, CcTOJIOYaThIE JuarpaMmbl, KPpYTOBBIC IUarpaMMbl
U TUCTOTrpaMMBI.

I[aHHLIe JJIS Tpoueayphbl YacToTnl

Z[al-ll-lble. Z[J'IH KOIUPOBKHU 3HAYEHUI KaTCropruaJibHbIX IIEPEMCHHBIX (HOMI/IHaJ'IbHLIX nJm HOpﬂZ[KOBbIX) HCHOJ’ILSyfITC
quciia U CTPOKH.

Hpe[[l'lO.J'IO)KeHl/lfl. YacTtoTsl IIPONUCHTHI JAXOT MOJIC3HBIC OMMCAHUA JaHHBIX, HE3AaBUCUMO OT BUAA PACIIPCACIICHNUA,
0COOEHHO JJIA IEPEMEHHBIX C YIIOPAAOUYCHHBIMU U HEYTOPAAOYCHHBIMU KATETOPUAMU . bonpmmuCcTBO
HeO0Os13aTeJIbHBIX UTOXaIUuX CTATUCTUK, HAIIPUMEP, CPEAHCC 3HAUCHUEC U CTAHAAPTHOC OTKJIOHCHUE, OCHOBAHLI HA
TCOPUU HOPMAJIBHOT'O PACIIPECACIICHUS U NPUMEHUMBI K KOJIMYECTBEHHBIM NICPEMEHHBIM C CUMMETPUYHBIM
pacnpeeJICHUCM. PobGacTHbie CTATUCTUKU, TAKUC, KAK MC/IUaHa, KBAPTUJIX U TPOUCHTUJIN, NOAXOAAT IJId aHAJIU3a
YHUCJIOBBIX IEPEMCHHBIX, KOTOPBLIEC MOT'YyT HE YIOBJICTBOPATH IIPEANOJIONKEHUIO O HOPMAJIBHOCTHU PACIIPCACTICHUA.

Kak BpIBECTH 4aCTOTHYIO TaOJIHAIy
1. BbibGepute B MeHIO:
Anam3 > Onncare/ibHble CTATHCTHKH > YacToThL...

2. BbI6€pI/ITC OJHY HUJIA HECKOJIBKO KAaTCrOpUaJIbHBIX MJIM KOJIMYCCTBCHHBIX IEPEMCHHBIX.

Taxxe MOHO BBHITIOJTHUTH YKa3aHHBIC HUXKE JICUCTBUS.

® H.[eJ'IKHyTL MBIIIBIO 110 KHOIIKE CTATHCTHKH . YTOOBI 3aJaThb BBIYUCIICHUEC ONIUCATCJIbHBIX CTATUCTUK IJIA
KOJIMYECTBCHHBIX IICPEMCHHBIX.

* IMeaxHYTH MBIIIbIO O KHONKE /{lHarpaMMsel , 4TOOBI 3a/1aTh BBIBOJ] CTOJIOUATHIX AUATPAMM, KPYTOBBIX JUATPAMM
U TUCTOrPAMM.

* IeaxHYTH MBIIIBIO IO KHONIKE POpMAT , YTOOBI 3a4aTh OPSAI0K, B KOTOPOM OY/IyT BEIBOAUTHCS PE3yIbTATHI.
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CratucTukm B npoueaype YactoThl

3HaveHns npoueHTHIIel. 3HaUCHNE TPOLEHTIIIN - 3TO 3HAUYCHNE KOJIMIECTBEHHOM MEPEMEHHOH, KOTOpOe pa3iesiseT
YIOPSAOYCHHBIE TAHHBIC HAa TPYIIBI TAKUM 00Pa30M, YTO ONPEACIICHHBIN MPOIEHT HAOII0ICHNI UMeeT 3HAYCHUS
3TOH KOJIMUECTBEHHOM NEepEeMEHHOM MEHbIIIe 3HAYEeHHs IPOLEHTHIIN, a IPYroi NPOLEHT HAOJII0IeHUI nMeeT
3HAYEHUs HTON KOJIMYECTBEHHOW IepeMEeHHOM O0Jibllle 3HaUeHUs TpoueHTu. KBaptum - ato 25%-¢, 50%-e u
75%-e IpOLEHTUIIN, KOTOPBIE PA3JAEIISIFOT HAOIFOJEHUS Ha YeThIPE IPYIILI OAUHAKOBOro o0bema. Eciii Bbl XOTUTE
MOJIYYUTh Pa30UBKY HA MHOE YHCIIO PABHBIX TPYII, BOCIOJIb3YiTeCch IyHKTOM [IpomenTH/I 47151 N PABHBIX TPy,
MOXHO TakXe 3aJ1aTh OT/IeJIbHBIC MPONECHTIUIN (Hanpumep, 95%-i MpOIeHTHITL - 3HAYCHUE, MEHBIIIE KOTOPOTO
3HaveHus 95% HaOJIroIeHMIA).

PacnoJio:kenne (nenTpajbHas TenaeHnus). CTaTUCTUKH, OTMCHIBAIOIINE PACIIOIOKEHUS PACTPE/IETICHNH], BKIIFOUAIOT
cpenHee, MeMaHy, MOJIy U CYMMY BCEX 3HAUCHUH.

*  Cpenanee 3nauenue. Mepa NeHTpasIbHOM TeHIeHIIMU. ApudMeTnueckoe cpe/iHee; CyMMa, JeJIeHHas! Ha YUCIIO
HaOJIIO IEHUHA.

*  Mequana. 3HaYeHUE, BHIIIE U HIDKE KOTOPOTO TONAgacT MO MOJIOBHHE HAOITF0 IeHMi, nHa4Ye 50-i IPOICHTUIIb.
Ecnm uncio HabroeHuit 4eTHO, MeTnaHa ecTh apu(pMETHIECKOe CPeTHEe ABYX HAXOISIINXCS B CEpeINHE
3HAYCHUH, €CJIN BRIOOPKY YHOPSIOYUTD MO YOBIBAHUIO WJIM IO BO3PACTAHMIO. MemnaHa mpeIcTaBsieT co0oit
Mepy IEeHTPaIbHOI TeHACHINH, KOTOPAas HETyBCTBUTEJIbHA K BEIOpOCAM, B OTJIMYHE OT CPETHETO 3HAUCHHUS,
KOTOPOE MOT'YT UCKA3UTh HECKOJIbKO IKCTPEMAJIHbHO OOJIBIINX MJIM MAJIbIX 3HAYCHHH.

M MO,ZICZ. an_[C BCEIro BCTpCHUArOIICECCS 3HAYCHUEC. Ecmm Taxux 3HaveHmit HECKOJIBKO, KaXX/10€ U3 HUX SABJISACTCA
MOJOM. Hpoue;[ypa YacToTsl BbIJIA€T TOJIbKO HAUMEHbIIIEE U3 ITUX 3HAYCHUIA.

° CyMMa. CyMMa WUJIM UTOT JJIs BCEX 3HAYEHUN IO BCEM Ha6J'IIO[[eHI/I$IM, UMCEIOIIUM HECNPOIYIIEHHBIC 3HAYCHU .

Pa36p0c. CTaTI/ICTI/IKI/I, KOTOPBIC UBMCPAIOT BapHUALlUIO UJIN pa36poc B JAHHBIX, BKJIFOYAOT CTAHIAPTHOC
OTKJIOHCHHUC, JUCIEPCUIO, pa3MaX, MUHUMAJIbHOC 3HAYCHUE, MAKCUMAJIbHOC 3HAYCHNUC U CTAHAAPTHYFO OHII/I6Ky
CpEaAHECTO.

*  Cpeamexsanpatuunoe oTkioneHue. Mepa qucnepcuu BOKPYT CPeIHEro, BLIPAXKEHHAS B TEX ke eUHUIIaX
HM3MEpEHUs, YTO U HAO 0 IeHus. PaBHA KOpHIO KBaIpaTHOMY U3 qUcnepcud. [1pr HOpMaIbHOM pacipe/ieSieCHIN
68% HaOJIFOICHMIA YKJIABIBAIOTCS B OJTHO CTAaHAAPTHOE OTKJIOHEHHE OT CpesiHero, U 95% - B 1Ba cTaHAaPTHBIX
oTkJIoHeHus. Ecim, HampuMmep, cpeHmii BO3pacT paBeH 45 To1aM co cTaHAapTHBIM oTkJIoHeHHeM 10, To 95%
HAOJTFOICHUI JTOJDKHBI 0Ka3aThCsl MeXAY 25 1 65 rogaMu Mpu HOpMaJIbHOM pacrpeieIeHun.

® ﬂucnepcuﬂ. Mepa JUCIIEPCUN OTHOCUTECIJIBHO CPEAHETO 3HAYCHU . Pasna CYMME KBaapaToB OTKJIOHEHUM OT
CpE€aHETO, JIEJICHHOI Ha YHCJIO, Ha €AMHUIY MCHbIICE YMCJIa Ha6J'IIO,Z[CHI/II7L ﬂI/ICHGPCI/IH HU3MEPSACTCA B €AUHHUIAX,
KOTOPBIC paBHBI KBaApaTaM €AUHHUI U3MCPCHUS caMoit HCpeMCHHOfI.

*  Juamaszon. Pa3HocTh MeX Ay HAUOOJIBIINM U HAUMEHBIIIUM 3HAUYEHUSIMU YUCIIOBON MEPEMEHHOM; MaKCUMyM
MHHYC MUHIUMYM.

*  Munumym. HauMeHblliee 3Ha4€HUE YUCJIOBON IIEPEMEHHOM.
*  Maxcumym. HaubopIliee 3HaUCHIE YNCIIOBOM MEPEMEHHOA.

hd CpegHeK@aﬂpaTu‘l@CK(lﬂ OWU6KCI cpesHero. Mepa TOr'o, KaK CUJIbHO MOTYT OTJIMYATbCS 3HAYCHUA CPEAHETO OT
BI)I60pKI/I K BI)I60pKC, HU3BJICKAEMBIX U3 OJHOI'O U TOI'O XK€ paCupcacJICHUs. MO)KHO NPUMEHATDH IJIA rpy60r0
CpaBHCHUA Ha6JIIO,Z[CHHOFO CPEAHETIO C TUHINOTECTUYCCKUM 3HAYCHUEM (TO €CTh MOXHO 3aKJIFOYUTBh, 4YTO JABa
SHAYCHHUA PA3JIMYAr0OTCA, €CJIM OTHOMICHUE UX PA3HOCTU K CTAHOAAPTHOMY OTKJIOHCHUIO MCHBIIIC -2 wm 6OJILH.I€
+2).

Pacnpenenenne. AcCHMMETPHUS U 9KCIECC - 3TO CTATUCTHUKH, ONMUCHIBAOIINE (OPMY B CHMMETPHUYHOCTD
pacnpezaesieHns. DTU CTATUCTUKH BBIBOJSATCS BMECTE C MX CTAHIAPTHBIMH OIIHOKaMU.

*  Acummetpusa. Mepa acumMmeTpun pacupeneseaus. HopmaiabHoe pacnpeesieHne CHMMETPUYHO, U AJIS1 HETO
acuMmMmeTpus pasHa 0. Pacnipenesienre co 3HaYMMON TIOJIOKUTETLHON aCUMMETpHel UMeeT JJTHHHBINA XBOCT
crpasa. Pacnpesesienue co 3HaUUMON OTpUIIATEIbHON aCUMMETpuUeil UMeeT JAJIMHHBIN XBOCT cyieBa. B kauecTse
rpyboro mpasuia MOXHO CKa3aTh, YTO 3HAUYCHUE ACHMMETPHH, O0Jiee YeM BIBOE MPEBLIIIAIOIIEE €€ CTAHJAPTHYIO
ommnoKy, yKka3blBaeT Ha HAJIMUME ACUMMETPHUH PACIpe/IeTICHHUS].
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e Okcyecc. Mepa crpynnupoBaHHOCTH HAOJFOICHAN BOKPYT HEHTPAIbHON TOUKH. [{J11 HOpMaIbHOTO
pacnpezesieHns 3HaueHue dkcuecca paBHO 0. [T07I0KUTENBHBIN SKCIEeCC YKAa3bIBAECT HA TO, YTO IO OTHOIICHHUIO K
HOPMAaJIbHOMY paclpe/ieJICHUI0 HAOII0IeHNs U1l TAKUX paclpeieIeHI CrpyInupoBaHbl 6oJiee MIOTHO OKOJIO
IIEHTPa U UMEIOT O0Jiee TOHKUE XBOCTHI /10 3KCTPEMYMOB pacIpe/iesieHns, 1 00Jiee TOJICThIe XBOCTHI B 00J1aCTH
9KCTpeMaJIbHBIX 3HaUeHU. OTpULATEILHBIN 9KCIECC YKa3bIBAET HA TO, YTO IO OTHOLIEHUIO K HOPMAJILHOMY
pacrpe/IeJICHUO HAOJIFOICHUSI [IJTs1 TAKUX PACIIPEICIICHUI CIpyIIIPOBAHBI MEHEE IJIOTHO OKOJIO IIEHTPA  UMCIOT
6o0J1ee TOJICTBIC XBOCTHI O IKCTPEMYMOB paclpeieieHus], 1 00Jiee TOHKUE XBOCTHI B 00JIACTH IKCTPEMaIbHBIX
3HAYCHAN.

3HaueHnst - HEHTPbI rpymn. Ecii 3HaYeHNs aHAIM3UPYEMbIX JAHHBIX IPE/ICTABJICHBI CPEIHUME TOUYKAMHU I'PYIIT
(mampumep, Bo3pact Bcex Jirofeii oT 30 g0 40 JieT 3aKk0AUPOBAH YUCIOM 35), MOKHO TIOMETUTD 3TOT JJIEMEHT,
‘ITO6I)I MOJIYyUYUTh OLUCHKN MCIUAHBI 1 HpOL[eHTI/IHCﬁ NCXOJHBIX, HCCTPYIIIIUPOBAHHBIX JAHHBIX.

Ouarpammbl B npoueaype YactoTbl

Tun quarpammel. Kpyrossle quarpaMMbl IpeJCTABIISIOT BKJIA OTAEJIbHBIX YacTeil B nestoe. Kaxplit cekTop
KPYTroBO# IuarpamMmMbl COOTBETCTBYET I'PYIIIIE, 3aJaHHON 01HOH rpynnupyoiueit nepeMenHoil. CtosiouaTast
JmarpaMma BBIBOJIUT YMCIIO HAOFOACHUI [T KaXIO! KaTerOpHUH, OIpe/iesIieMOil 3HAaUeHIEM, B BIJIE OTACIIEHOTO
CTOJIONA, YTO TMO3BOJISIET BU3YaJIbHO CPABHUBATH KATETOPHH. | ICTOTpaMMBI TAK)Ke COCTOST U3 CTOJIONOB; HO
KaX/bIi N3 HUX COOTBETCTBYET OJIMHAKOBOMY MHTEpBAJly 3HAUYEHUH UCCIIe/lyeMOii nepeMeHHOM. BbicoTa Kaxa0ro0
CTOJIONA OTpaXkaeT KOJIMYECTBO 3HAYCHUI YUCITIOBOM MEPEMEHHOI, TONMABIINX BHYTPh MHTEPBAJIa,
COOTBETCTBYIOILIETO 3TOMY CTOJIONY. [ mcTorpamma nokassiBaeT hopmy, IEHTP U pa3dbpoc pacnpeaenennd. Ha
TACTOrPAMMY MOKHO HAJIOKUTh KPUBYIO HOPMAJIbHOTO paclpeiesIeHUsl, KOTOpasi HOMOXKET OIIEHUThb, HACKOJIbKO
pacnpeziesieHue JaHHBIX OJIM3KO K HOpMaJIbHOMY.

3HavyeHnss HA AHarpamMme. ﬂ)’[ﬂ CTOJIOYATHIX AuarpaMm MOXHO IIOMEYaThb OCb Y vacToTamMu uim IpOLCHTaAMHU.

YacToTbl: PopmaTt

Ynopsaa04uTh 1no... J{anabie B TAOJIMIIE YACTOT MOTYT OBITH PACIIOJIOKEHBI B IOPSAKE BO3PACTAHMS WM YOBIBAHUS
3HAYCHHUH JAHHBIX, JIMOO B MOPSIKE BO3PACTAHNUS MM YOBIBAHUS YaCTOT 9TUX 3HaYeHUH. OqHAKO, €CITN 3aJTaHO
MOCTPOEHUE TUCTOTPAMM HUJIM BBIYUCJIEHUE MTPOIIEHTHIIEH, TO mporeaypa YacToTsl mpeanojaraeT, 4To
aHaJM3upyeMas epeMeHHast SBJISIETCs] KOJMYECTBEHHO!, ¥ BBIBOIMT €€ 3HAYCHUSI B MOPSIIKE BO3PACTAHMS.

Heckoabko nepemennbiX. Eciii Bbl cTpouTe TAOIUIBI CTATUCTUK AJIS1 HECKOJIBKUX MEPEMEHHBIX, MOXHO JIMOO
BBIBECTH BCE IIEPEMEHHBIC B 0/1HOI Tabmie ( CpaBHATH NepeMeHHbIe ), MO0 BBIBECTH OT/ICIBHYIO TaOJUILY IS

KaXx10i nepeMeHHOI ( BBIBOAUTH M0 MepeMEeHHBIM ).

OTKIIOYHTH TAO0MIBI €O MHOTHMH KaTeropusiMi. DTOT apaMeTp IMpeA0TBPAIIaeT BEIBO TAOJIHAI] C YUCIOM
KaTeropuit, OOJIBINM 3aJAHHOTO 3HAYCHHS.

[iasa 2. Yacrotst 7
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nasa 3. OnucarenbHblie CTaTUCTUKMN

[Mponenypa Omnucate/bHbIE CTATUCTUKY OCYIIECTBIISICT BHIBOJ OJTHOMEPHBIX UTOXAIIUX CTATUCTUK JIJIST HECKOJIBKIX
MePEMEHHBIX B OJIHON Ta0JIMIIE, a TAKKE BHIYUACIISCT CTAHIAPTU30BAHHBIC 3HAYCHUS ( Z -3HAYCHUS) ICPEMEHHBIX.
[MepeMeHHBIE MOTYT OBITH YIOPSIOYCHBI IO BEJIMYUHE VX CPETHUX 3HAUYCHUH (B MOPSIKE BO3PACTAHUS HITH
yOBIBaHUS), IO aJIhaBUTY WM B MMOPSIAKE, B KOTOPOM BBI BEIOHpAaETe MepEeMEHHEIC (TI0 YMOJTIAHUIO).

[Tpu coxpaHeHNN z-ONEHOK OHM JTOOABIISIOTCS B TAaHHBIC B PEOAKTOPE JAHHBIX U CTAHOBSTCS TOCTYITHBI JIIS
JmarpaMM, CIIMCKOB TaHHBIX W aHaJm3a. Ecim mepeMeHHbIe M3MEpeHbI B pa3HbIX eAMHUIAX (HapiuMep, BAJIOBOIT
BHYTPEHHHH IPOAYKT HA AYIITy HACEJICHUS U MMPOIEHT TPAMOTHBIX ), TPEOOPA30BAHNE K Z -3HAYCHUSIM IPUBOIUT
HEepeMEeHHBIE K eIMHOMY MaciITaly, 4To 00JIer4aeT ux BU3yajJbHOE CpaBHEHHE.

HpnMep. Ecmu xaxmoe Ha6moz{eH1/1e B aHAJIUBUPYEMbBIX JAHHBIX COACPKUT UTOTU JHCBHBIX 00BEMOB nmpoaax aJjis
OJHOT'O 13 YJICHOB KOJUICKTUBA NPOJaBIIOB (HaanMep, OJHO 3HAYCHUC - IJId AHSKCSH, OHO - IJId MapI/II/I, OJHO -
JUJIsL BOpI/ICa) B TCUCHHEC HECKOJIBKUX MECALEB, TO IIpoLcaypa OnucaTeJIbHbIE CTATUCTUKA MOXKET paccuuTaTthb
Cpe,Z[HI/IfI JTHEBHOM 00beM Ipoaax IJIA KaXXaA0ro ImpoaaBla U paCIOJIOXUTb PE3YJIbTAThI B MOPAAKE OT HaunboJee
BBICOKHX CPCAHUX CKECAHECBHBIX IPOJAX K HanboJIee HU3KIM.

Cratuctuku. O6beM BLIOOPKH, Cpe/iHee 3HAUCHNE, MUHIMAJIbHOE U MaKCUMaJIbHOE 3HAYCHUsI, CTAHIAPTHOE
OTKJIOHEHHE, TUCIIepCusl, pa3Max, CyMMa, CTaH/IapTHas OLIMOKa CpeIHero, aCUMMETPHUS, IKCIECC, CTAHAAPTHBIE
OIMOKU aCUMMETPHH U JKCIIecca.

I[aHHI)IG JJIS Tpoueayphbl OnucaTeJIbHbIE CTATUCTUKHA

Jannbie. Vcrnosib3yiiTe YUCIIOBBIC IEPEMEHHBIE TTOCIIE TOTO, KAK BbI HCCIIEOBAIIN UX AUArPAMMBI HA HAJIMYHE
oIMOOK 3aIKCH, BLIOPOCOB U aHOMaJM#t B pacipeesenusx. [Ipouenypa OnucaresbHble CTATUCTUKA OYCHb
a¢pdexTuBHO padboTaeT ¢ paiizamMu O00JIBLIIOTO pa3mepa (CoaepKAIIUMU THICSYN HAOJIFOICHUH ).

IIpeanoJioxennst. BOIBIIMHCTBO CTATUCTUK, KOTOPBIE MOTYT OBITH BBIYUCIICHBI TPH paboTe ¢ JAHHOH NMpoueaypoii (B
TOM YHCJIE U Z -3HAYCHNUS1), OCHOBAHbI HA TEOPUU HOPMAJILHOTO PACHpEeCSICHUS U MOAXOAST 1JI KOJIMUECTBEHHBIX
NepeMEeHHbIX (U3MEPEHHBIX B HHTEPBAJIbHOMI IIKaJIe UM IIKaJie OTHOIICHUI), paclpeeSIeHHbIX CHMMETPUYHO.
W36eraiiTe nepeMeHHBIX ¢ HEYNOPSTOUCHHBIMU KATErOPUSMHU UM HECUMMETPUYHBIMU PACIPEIEIICHUSIMU.
Pacnpenesenne z-3Ha4eHnit IMeeT Ty ke (popmy, UTO U pacrpezesieHie UCXOIHBIX JaHHBIX; HOITOMY Nepexo]l K
Z-3HAYEHUSIM HE BJISIETCS CPEACTBOM MCIPABJICHUS "HETOCTATKOB" NAHHBIX.

Kak mosIyunTh onmcaTeNbHbIE CTATHCTUKA
1. Beibepute B MeHIO:
Anamu3 > Onucate/ibHble CTATHCTHKH > OnucaTelibHbIe...

2. BribepuTe OHY WM HECKOJIBKO MEPEMEHHBIX.

Taxxe MOXHO BBITIOJTHUTH YKa3aHHbIC HUXKE JICUCTBUA.

* BriOpath napamerp COXpaHATH CTAHAAPTH3OBAHHBIE 3HAYEHNS B MEPEMEHHBIX , YTOOBI COXPAHUTH Z -3HAUCHUS KaK
HOBBIE TIEPEMCHHBIE.

° I_ueJ'IKHyTL MbIIIBIO 11O KHOIIKE l'[apaMeTpLI . YTOOBI BbI6paTL JOIOJIHAUTCJIbHBIC CTATUCTUKUA U UBMEHUTH NMMOPAIOK
BbIBOJAa pE3yJIbTATOB.

MapameTpbl npoueaypbl OnucaTenbHblie CTaTUCTUKU

Cpezmee H cymma. CpeuHee 3HAUYCHUEC UJIN apI/I(bMCTI/I‘IGCKOG CpeaHeEC 3HAYCHUEC BBIBOAATCS IO YMOJIYAHUTO.
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Pa3opoc. CTaTHCTHKH, KOTOPBIE U3MEPSIOT pa3dpoc JAaHHBIX, BKJIIOYAIOT B ce0s1 CTAaHAAPTHOE OTKJIOHEHHME,
JUCHEPCHUIO, pazMax, MUHUMAJIbHOC 1 MAaKCUMAJIbHOC 3HAYCHU A, 4 TAKXKXEC CTAHAAPTHYIO OI_HI/I6Ky Cp€aHero
3HAYCHUS.

*  CrangaptHoe oTKioHeHue. Mepa TUCTIEpCU BOKPYT CPEIHET O, BEIPAKCHHAS B TEX K€ eANHUIAX U3MEPEHHS, UTO
u HaOroreHNs1. PaBHA KOPHIO KBaapaTHOMY U3 auctiepcud. [1pn HOpMaapHOM pacnpenesieHnu 68% HaOJro1eHni
YKJIQABIBAFOTCS B OJTHO CTAHIAPTHOE OTKJIOHEHUE OT CpeAHero, u 95% - B ABa CTaHAAPTHBIX OTKJIOHEHUS. Ecom,
HaIpuMep, CpeIHMIA BO3pacT paBeH 45 roaM co cTaHAapTHLIM oTkJIoHeHueM 10, To 95% HabmroaeHuit JOKHBI
OKa3aTbCs MeXay 25 1 65 rojamMu pu HOPMAJILHOM Paclpe/ieIeHUH.

*  Hucnepcus. Mepa nucnepcu OTHOCUTEJIbHO CPEHEro 3HaueHusl. PaBHa cyMMe KBaIpaToOB OTKJIOHEHUH OT
CpeHero, ISJICHHO) Ha YHCII0, Ha eIMHHIly MEHbIIee Yicia HabroaeHuit. Jucnepcns m3sMepseTcs B eANHAIAX,
KOTOpBIE PaBHBI KBaIpaTaM eIMHUIl U3MEPEHHs CAMO IIEPEeMEHHOI1.

e Jluamason. Pa3HOCTh MEX Ay HAMOOJIBIIAM 1 HANMEHBIIINM 3HAUCHISIMU YUCIIOBOI EpEMEHHON; MAKCUMYM
MHHYC MUHIMYM.

*  Munumym. Haumenblllee 3HaU€HNE YUCJIOBOM NEpEMEHHOM.
*  Maxcumym. HaubombIiiee 3HAaUCHNE YNCIOBOM NEPEMEHHOA.

*  Cpeanexsagparuueckas owudxka cpeanero. Mepa TOTo, Kak CHJIbHO MOTYT OTJIMYATHCS 3HAUECHHS CPETHETO OT
BBEIOOPKH K BBIOOPKE, N3BJIEKAEMBIX U3 OJHOTO U TOTO K€ pacupeaeseHnst. MoXHO IPUMEHSTD JJIs TPyooTo
CpaBHEHUS HAOJIFOJCHHOTO CPEIHErO C TUIMIOTETHYECKUM 3HAUYEHHEM (TO €CTh MOYKHO 3aKJIFOYUTh, YTO JBA
3HAYECHUS PA3JIMIAIOTCS, €CJIM OTHOIIIEHNE UX PA3HOCTH K CTAHAAPTHOMY OTKJIOHEHUIO MEHbIIIE -2 Ui O0JIbIIe
+2).

Pacnpenenenne. DKciiecc 1 aCHMMETPHUS MIPEJICTABIIIIOT COOO0# CTATUCTUKHU, ONMUCKIBAIOITUE (DOPMY U CTEIICHD
CUMMETPUYHOCTH pacHpe/iesieHrs. DT CTATHCTHKY BBIBOJISITCS BMECTE C MX CTAaHAAPTHBIMH OITMOKAMU.

*  Dkcyecc. Mepa crpynnupoBaHHOCTH HAOJIIOJICHUI BOKPYT LIEHTPAJIbHOM TOYKHU. [1J11 HOpMaJIbHOTO
pacnpezesieHus 3HaueHue skcuecca paBHO 0. [To7I0KUTeNIbHBINA KClecC YKa3bIBaeT Ha TO, YTO MO OTHOIIEHUIO K
HOPMAJILHOMY paclpeesieHUuI0 HaOI0IeHus AJ1s1 TAKUX paclpeaesieHuil CrpynnupoBaHbl 6oJjiee MIIOTHO OKOJIO
[EHTPA U HUMCIOT 00JIee TOHKUE XBOCTHI JI0 3KCTPEMYMOB pacIpeIesieHusl, U 00Jiee TOJICThIe XBOCTHI B 00J1aCTH
9KCTpeMaJibHbIX 3HauYeHU. OTpULATEIbHBIM 9KCIECC YKa3bIBAET HA TO, YTO IO OTHOLIEHUIO K HOPMAJIbHOMY
pacnpeesIeHAo HaOJIFOIEHHS 1T TAKUX PACIIPEICIICHUI CIpyIPOBaHbl MEHEE IJIOTHO OKOJIO IIEHTPa M UMEIOT
6o0J1ee TOJICTBIE XBOCTHI O IKCTPEMYMOB paclpeiesieH s, 1 00Jiee TOHKHE XBOCTHI B 00JIACTH IKCTPEMATIbHBIX
3HAYECHUH.

*  Acummetpusa. Mepa acumMmerpuu pacupenesenus. HopmasiabHoe pacnpeesieHne CUMMETPUYHO, U AJIs1 HETO
acuMmMeTpust pasHa 0. Pacnipenenienie co 3HaYMMOMN NOJIOKUTEIILHON aCUMMETpHE UMeeT JJIMHHBIA XBOCT
cupasa. Pacnpenesnenue co 3HauuMMON OTpULATEILHOM aCUMMETPpUER UMEET JIMHHBIM XBOCT ciieBa. B kauecTse
rpyboro nmpaBuiia MOXHO CKa3aTh, YTO 3HAUECHIE ACHMMETPHH, O0Jiee 4YeM B/IBOE MPEBBIIIAIOIIEE €€ CTAHTAPTHYIO
ommoKy, yka3bplBaeT Ha HAJIMYME ACUMMETPHUH PaCIpe/IeTICHHUSI.

ITopsinox BbIBOAA. [TO yMOT4aHKIO IEPEMEHHBIE BBIBOJSTCSA B TOM HOPS/IKe, B KOTOPOM OHH BBIOMPAJIUCH
10JIb30BaTeJIeM. Bbl Takke MOKeTe BBIBOAUTDH IIEPEMEHHBIE B aJI()aBUTHOM IOPSI/IKE, B MOPSIJIKE BO3PACTAHUS
CpeIHNX 3HAYE€HUI UM B NOPsAIKE YObIBAHUS CPEAHUX 3HAUCHUI.

Komanga DESCRIPTIVES: nononHutenbHble BOSMOXHOCTHU

SI3BIK cCHHTaKCHCa KOMaH/ TAKX€ ITIO3BOJIACT:

* CoxpaHsTh CTAaHAAPTU30BAHHBIC 3HAYCHUS ( z -3HAUYCHUS) JIJIST HEKOTOPBIX, HO HE BCEX MEPEMEHHBIX (C TOMOIIBIO
noakomanasl VARIABLES ).

* 3agaBaTh UMEHA HOBBIX NIEPEMEHHBIX, COACPKAIINX CTAHAAPTU30BAHHBIE 3HAYEHUS (C TOMOIIIBIO OKOMAaHIbI
VARIABLES ).

e MckirouaTh U3 aHaJiM3a HAOJIFOICHUS C MPOMYIIEHHBIMY 3HAYEHUSIMH B KAKO#-71MO0 NepeMeHHOH (C TOMOIIIbIO
noaxoMauasl MISSING ).

*  CopTupoBaTh IIEPEMEHHBIC B BBIBOJIC 10 3HAYCHHIO JIFO0O0M CTATHCTUKY, & HE TOJILKO CPEIHETO (C IIOMOIILIO
noakoMauael SORT ).
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naBa 4. UccnepnoBaTtb

Hpoueuypa I/ICCHeﬂOBaTb BBIYUCIIACT UTOXAIIUEC CTATUCTUKU U BBIBOJUT AUATI'PAMMBI KaK JJId BCEX Ha6ﬂ}O,Z[CHI/II71,
TaK U OTACJILHO JIUISL TPYII HAOJIIOICHMIA. Y 3TOM MpoleAypbl MHOTO HOJIE3HBIX CIOCOOOB MPUMEHEHHUSL: C e
MTOMOIIIBIO TPOU3BOJIUTCS OTCIICKUBAHUE TAHHBIX, UACHTU(DUKAIMS BBIOPOCOB, OMUCAHUE, TPOBEPKA
MIPE/IIOJIOKEHIIA U OMICAHUE PA3IMINN MEX Ty TpynnaMu HabmroaeHunit. OTce)KuBaHUe JaHHBIX MOXKET OKa3aTh
HAJIMYKE HEOOBIYHBIX 3HAYECHUH, IKCTPEMAaJIbHBIX 3HAYCHHI, PA3PbIBOB B JAHHBIX UJIM JPYTHX OCOOEHHOCTEIA.
[Mpoueaypa cciienoBaTh MO3BOJISIET ONPEIEINTD, MOAXOAT JIU JIJIs AHAJIN3a BAIIKMX JAHHBIX CTATUCTUYECKUE
METO/Ibl, KOTOPBIE Bbl COOMPAECTECHh UCIIOJIb30BATh. Pe3ysibTaThl mpoleaypsl MccieoBaTh MOTYT OKA3aTh, YTO
HEOOXOAMMO TPOBECTH IPeoOpa3oBaHme JAHHBIX, €CJIM MPUMEHEHIe BHIOPAHHOTO MeToAa TpeOyeT HOpMaIbHO
pacnpeaCcJICHHbIX JaHHBIX. W BBl MOXeTe PeUINTDL, YTO HAJJO BOCIIOJIb30BATHCA HEMMAPAMETPUICCKUMU
KPUTEPUAMU.

IMpumep. PaccMoTpum pacnpesiesienue BpeMeHH, He0OOX0AMMOro KpbIcaM Ha U3yueHHe JJAOUPUHTA, IPU NPUMEHEHUN
YETHIPEX PA3JIMYHBIX CXeM KOPMJIICHHS. 17151 KaXIOU U3 YeThIPEX IPYIII MOXKHO IOCMOTPETh, SIBJISCTCS JIX
pacnpeziesieHAe BpeMeH! MTPHOIIKEHHO HOPMAaJIbHBIM, U TPOBEPUTD, COBIATAOT JIM YeThIpe TUCTIepCcrui. MOXHO
BBIZICTTUTH HAOIFOICHNU S, KOTOPBIM COOTBETCTBYIOT IISITh HANMEHBIINX U ISATh HANOOJIBIINX 3HAUCHI BPEMCH.
SlimmyHbIe AMATPaMMBI C yCAMU U IAATPAMMBI "CTBOJI-JIHCT" TPpapUUECKH MOALITOXKUBAIOT HHPOPMAIIMIO O
pacnpeiesIeHny BpEeMEHHU Ha U3YYCHUE 1JIs1 KaXKIOU TPYIIIHL.

Cratucrukn n rpapuxn. CpeHee 3HaUeHne, MeauaHa, 5%-e yceueHHOe cpe/iHee, CTaHJapTHasl OIIMOKa, JUCHEePCHs,
CTaHAapPTHOE OTKJIOHEHUE, MUHUMAJIbHOE U MAKCUMAJIbHOE 3HAYEHU S IEPEMEHHBIX, pa3MaX, MEXKBapPTUIIbHBII
pa3max, acuMMEeTPHsl, IKCIeCC, CTAaHAAPTHbIE OIIMOKU AaCUMMETPHUH U JKCIecca, JOBEPUTEJIbHbI HHTEPBAJT IS
CpEeJIHETO C 3a/1aBacMbIM YPOBHEM, IPOLCHTIIIN, POOACTHBIC OIICHKHU IIEHTpaJibHOM TeHaeHmn (M-onenkn Xyo6epa,
Dunproca, Xemresis 1 ThIOKN), TSTh HANMEHBIIHX U IISTh HAXOOJIBIIIAX 3HAYCHAN TePEMEHHBIX, CTATUCTHKA
KomvmoropoBa-CMupHOBa ¢ ypOBHEM 3HAYNMOCTH JInmbedopca It IpoBEpKH HA HOPMAJIbHOCTH, CTATHCTUKA
MManmupo-VYukca. Smmyunble uarpaMmsbl ¢ ycaMu, AMarpamMmbl "'CTBOJI-JIUCT", THCTOTPaAaMMBbl, HOpMaJIbHbIE
BEPOSITHOCTHBIE Tpaduku, TuarpaMMsbl pa3dpoca 1Mo ypoBHSIM ¢ KpuTeprueM JIMBHHS 1 BOZMOXKHOCTBIO 3a0aTh
npeoOpa3oBaHue JAaHHBIX.

Jaunnble a1 npoueaypsl ViceienoBats

Jannbie. [Tponenypa MccnenoBaTh UConb3yeTcs AJ1s1 aHAIN3a KOJIMYECTBEHHBIX IEPEMEHHbIX, 3a1AHHBIX B
MHTEPBAJILHOH IIIKaJIe YJIN [IKaJie OTHOIIeHNi. PakTopHas nepeMeHHas (UCIoJIb3yemast 1Isl pa3oneHns
HAOJIIOACHNH HA TPYNIBI) TOJDKHA NMETh Pa3yMHOE YHMCIIO PA3JIMYHbIX 3HAYCHUH (KaTeropuii). DT 3HAUYCHUST MOTYT
OBITH YHCJIOBBIMHU MJI KOPOTKMMHU TEKCTOBBIMH. [lepemenHas B mosie MeTHTh 3HAYEHUSIMHU UCTIOJIb3YETCS AJIS TOTO,
4TOOBI €€ 3HAYEHUSIMI METUTh BBIOPOCHI B SIIMYHBIX JUarpaMMax ¢ ycamu. OHa MOXeT ObITh KOPOTKOI TEKCTOBOH,
JUTMHHOH TeKCTOBOH (mepBble 15 6aifTOB) MM YHUCIOBOM.

IIpeanonoxenus. PacripenesieHne ucciiefyeMblX TJaHHBIX HE 00132 TEJILHO JIOJDKHO ObITH CHMMETPUYHBIM HJIH
HOPMAaJIbHBIM.

Kaxk UcciienoBaTh JaHHBIE
1. BoibGepute B MeHIO:
Anam3 > OnucareJibHble CTATHCTHKH > VccienoBars...

2. BI)I6€pI/ITC OJHY HUJIA HECKOJIBKO 3aBUCUMBIX IICPEMCHHBIX.

Taxxe MOHO BBHITIOJITHUTH YKa3aHHBIC HUXKC JICHUCTBUS.

* BrIOpaTh OJHY WJIM HECKOJIBKO (DaKTOPHBIX IEPEMEHHbBIX, 3HAYCHUSI KOTOPBIX 33aIyT pa30neHUE HAOIIFOICHUN Ha
TPYIIIBL.

* BriOpaTh nACHTU(UKANNOHHYIO IEPEMEHHYIO, YTOOBI METUTH HAOJTFOICHUSI.
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e [leaxHyTh MBIIBIO 1O KHONKE CTATHCTHKH , YTOOBI 32/1aTh BBIBOJT POOACTHBIX OIIEHOK, BHIOPOCOB, MPOIIEHTHIIEH,
JaCTOTHBIX TaOJIHII.

e I[eaxHYTH MBITIBIO IO KHONKE ['paduiku 1 3212 Th TOCTPOCHUE THCTOTPaMM, TPa(QUKOB U KPUTCPUCB IS
MIPOBEPKX HOPMAJIFHOCTH, a TAKXKEe AUarpaMm pa3zdpoca Mo ypoBHSM ¢ KpuTepueM JIMBuHS.

® H.[eJ'IKHyTL MBIIIBIO 11O KHOIIKE HapaMeprI " 3a1aThb croco0 pa6OTbI C IPONNYIIECHHBIMU 3HAYCHUSIMMU.

CtaTUCTUKM N pouenypsbl UccnepnoBaTtb

OnucaTesbHbIe CTATHCTHKA. DTH XapaKTePUCTUKH HEHTPATbHON TCHICHIINHN U Pa30poca BEIBOASTCS 10 YMOJTYAHUIO.
XapakTepUCTUKH MOJIOKEHUS IIEHTPA PACIIPEICTICHIUS OMUCHIBAIOT TIOJIOKEHNE PACIPEICIICHNS]; OHI BKIFOYAFOT
cpeaHee 3HaUYeHNe, Meanany U 5%-e yceueHHoe cpeiHee. XapakTepUCTHKH AUCHEPCHN OTPAKAIOT CTENCHb PA3JIMYM
3HAYCHUH UCCIIeYeMBbIX JAHHBIX; OHU BKJIFOUAIOT CTAHAAPTHYIO OIMOKY, AUCIEPCUIO, CTAaHAAPTHOE OTKJIOHEHNE,
MHUHUMaJIbHOE U MaKCUMaJIbHOE 3HAYEeHU s NEPEMEHHBIX, JUATa30H U MEeXKKBAPTUIILHBIN nuana3zoH. OnucaTtebHbIe
CTATHCTUKHU BKJTFOYAIOT TAKXKE XapaKTePUCTUKH (DOPMBI paclpeie/IeHHsI, TAKIE KaK AaCHMMETPUs U IKCIIECC, KOTOPBIC
BBIBOJISITCSl BMECTE CO CBOUMM CTaHAAPTHBIMU OolIMOKaMu. BeiBoautcst Takxke 95% H0BepUTEIbHBIA HHTEPBAJT IS
CpeIHer0, MOKHO 3a7aTh HHOE 3HAYCHUE JOBEPUTEIIHHOTO YPOBHSL.

M-onenkn. PobacTHbIe aJIbTepPHATUBBI BLIOOPOYHBIM CPEIHEMY U MEIMAHE JJIs1 OIICHUBAHMS MOJI0XeHUsT. OHI
pa3JIMIaroTCsl BECAMH, IPHUITUCHIBAEMBIMI HAOJIFOIeHUSIM. BBIBOIATCS Cclleayrolue oneHkn: M-onenka Xyoepa,
BOJIHOBASI OIIEHKa DHJpIoca, HUCXOsmasi M-oreHka Xamiessi, OuBec-oneHka ThIoku.

Bbi0pochl. BLIBOASTCS MSITh HAUMEHBIINX U MATh HAMOOJIBIINX 3HAUEHUI ¢ METKAMU HAOJIFOICHUA.

IMpouentnimm. BeiBoasites 3nauenus 5%-ro, 10%-ro, 25%-ro, 50%-ro, 75%-ro, 90%-ro u 95%-ro npoueHTuiIei.

Fpadukm npouenypobl UccnenosaTb

Supvnbie IMarpaMMbl. DTH TaPAMETPbI YIPABJIISIOT BBIBOJOM SIIUYHBIX AUATPAMM B CIIy4ae, KOr1a BbI
aHAJM3MpyeTe OoJiee OMHOM 3aBUCUMOIT epeMeHHOit. Beroop YpoBuu dakTopa BMecTe pOpMUpPYET OT/IEIbHBIN
BBIBOJ [IJIs1 KaXA0W 3aBUCUMON IEPEMEHHOM. B pamMkax mpou3BOAMMOTO BBIBOJIA AIUYHBIE TUATPAMMEI C yCAMU
BBIBOSITCS UTS KaXKOM U3 TPYII, ONpPEeAeIIeMbIX 3HAUCHUIMH (haKTOPHOIT epeMeHHOH. Bribop 3aBucnMble BMecTe
(bopMupyeT OTAeIbHBIN BBIBO AJISI KAXKI0H U3 TPYII, Ompe/essieMbIX (PaKTOPHOI epeMeHHOH. B paMmkax BbIBoa
SLIIYHBIE TUArPAMMBI C YCaMU NTOKA3aHbl APYT PAIOM C IPYTOM IS KaXKIOW 3aBUCUMOM IepeMeHHOil. DTo
O0COOEHHO YA00HO, KOT/1a pa3JIMYHble IEpeMEHHbIE IPECTABIISIOT OJIHY U TY JK€ XapaKTePUCTUKY, U3MEPEHHYIO B
pa3HbIC MOMEHTBI BPDEMEHU.

Onucarenshbie. ['pynna OnucaTtesbHbIE MO3BOJISIET 3a/1aTh MOCTPOCHKE TUATPAMM "CTBOJI-JIUCT" ¥ TUCTOTPAMM.

I'paduku 1 KpUTEPHH /1151 TPOBEPKH HOPMAJILHOCTH. BBIBO/T HOPMAJILHOTO BEPOSITHOCTHOTO I'paduka U HOPMAIBHOTO
BEPOSTHOCTHOTO Tpaduka ¢ yaaJeHHbIM TpeH1oM. OCyIIeCcTBIISETCS TAK)KE BHIBOJ] 3HAUSHWI CTATUCTUKU KPUTEPHST
Komnmoroposa-CMupHOBa ¢ ypoBHEM 3HauMMocTH JInsbedopca /171 MpoBepKH HA HOPMaJIbHOCTb. Eci 3a/1aHbl
HEIEJIOYKCIICHHBIC Beca, TO ctatucTuka llanupo-Yuskca BIYUCIISCTCS IPU B3BEIIIEHHOM 00beMe BEIOOPKHU OT 3 110
50. Ecym Beca He 3a1aHbI UM [[EJIOYUCIICHHBI, TO 9TA CTATUCTUKA PACCUUTHIBACTCS, KOT/1a B3BEIIICHHBIN 00beM
BBIOOPKHU HaxouTes B mpeaesiax ot 3 7o 5 000.

Pa3opoc no yposusiv ¢ kpurepueM JIusuus. [To3BoisieT 3a1aTh MpeoOpa3oBaHue JAHHBIX JJISI AUATPAMM C
pazOpocom (MeXKBapPTHILHBIMU pa3Maxamy I'PYIII) U YPOBHEM (MeAMAHAMH TPYIIT) IO ocsiM. [T BCcex Anarpamm
3TOTO TUIMA BBIBOJASATCS KO (UIMEHT HAKIIOHA JIMHUN PETPECCUH U 3HAUEHUE POOACTHOTO KPUTEPUsl OJHOPOIHOCTH
nucnepcnn JInBuHs. Eciu BEIOpaHo npeobpa3oBaHue JaHHBIX, TO KPUTEPHA JIMBUHS BBIMUCIACTCS 15
npeobpa3oBaHHBIX JaHHBIX. Ecim He BbIOpaHa HU OJHA (paKTOpHAs MEePeMEHHas, TO IUArpaMMBbI HE CTPOSITCSI.
Bri6op nmynkTa Onenka creneHn o3BoJIIET M300pa3uTh Ha rpaduke HATYpaslbHbIE JOrapupMbl MEKKBAPTUIILHBIX
JINANa30HOB IPOTUB HATYPAJILHBIX JIOrapu(hMOB MeIUaH JIJIs1 BCEX I'PYIII BMECTE C OLEHKOH CTEEHHOT 0
npeoOpa3oBaHus, KOTOPOE AeIaeT paBHBIMU JUCHEPCUU BO BeeX Ipymnax. Juarpamma ¢ pa3dpocom 1 ypoBHEM 11O
OCSIM IIOMOTAET ONPEJIEJIUTh TOKA3aTelb CTENCHN JIJIsl TPeoOpa30BaHNsl, KOTOPOE CTAOMIIM3UPYET (JIeJ1aeT
paBHBIMHM) IUcHepcny o rpynnaM. Beroop nmynkra IlpeoGpa3oBanne mo3BoJisieT 3a/1aTh OJHO U3 CTEHEHHBIX

14 1BM SPSS Statistics Base 23



npeoOpa3oBaHuii (BO3MOXKHO, BbI 3aXOTUTE TMOCIIEOBATH peKOMEHAAINH MyHKTa OINeHKa CTENeHN) 1 MOJYYHTh
JquarpaMmbl, TOCTPOCHHBIC 1JId HpCO6p330BaHHbIX JAHHBIX. Ha Fpaq)I/IK BBIBOJSTCS MC)KKBapTPIJ'[LHLIfI AUaIra3oH u
MeuaHa Npeo0pa3oBaHHBIX JAHHBIX. UTOOBI MOCTPOUTD IPaUKH JJI UCXOAHBIX JaHHBIX, BEIOEpUTE MyHKT be3
npeoOpa3oBaHusi . DTO COOTBETCTBYET CTENEHHOMY PeoOpa30BaHUIO C TOKA3ATEJIEM CTEIICHH, PABHBIM 1.

CteneHHble Nnpeobpa3oBaHuna B npoueaype UccneagosaTb

Jrs qmarpaMm ¢ pa3dpocoM I ypOBHEM TI0 OCSIM BO3MOJKHBI CTEIICHHBIE IIpeoOpa3oBaHus. UTOOBI OCYIIIECTBUTH
mpeobpa3oBaHne TaHHBIX, BAM HEOOXOANMO BHIOPATH CTEIICHb MPOU3BOANMOTO NpeodpazoBanms. Ber MoxeTe
BBIOPATH OJTHY U3 CJICAYIOINX AJIbTEPHATHUB!

* Har.torapudm. HatypansHerii torapudm (mpeodpazoBanue) ITO 3a1aHO 110 YMOTIAHUIO.

* 1/kB.KOpenb. [[J1s KaXKI0TO 3HAUSHUS TAHHBIX BBIYUCIISIETCS] BEJIMYMHA, OOpaTHAS KBAPATHOMY KOPHIO U3 3TOTO
3HAYCHUS.

e OOp. Besmuuna. /U1 KaX0TO 3HAUEHUS JAHHBIX BBIYUCIISIETCS OOpaTHAsI eMY BeJIMYUHA.
* KB. kopenb. BorunciisieTcst KBaIpaTHBINA KOPEHb KaX/IOTO 3HAUCHUS TAHHBIX.
*  Ksaapar. Kaxoe 3Ha4eHe JaHHBIX BO3BOIUTCS B KBAIparT.

* Ky0. Kaxmoe 3HaueHmne TaHHBIX BO3BOJIUTCS B KYO.

NMapameTpbl npouenypsbl UccnenosaTb

ITponyiennblie 3Ha4ennsi. DTa rpymmna napaMeTpoB MO3BOJIIET YIPABIISATH 00pabOTKON NPOMYIIEHHBIX 3HAYSHUH.

*  Hckarouars nesmkoM. Ha Beex aTanax aHam3a UCKITFOYATOTCS] HAOIIFOCHHSI, HMEFOIIINE POIYIICHHbIC 3HAYCHHU ST
Kakoi-1100 3aBUCUMOI M (paKTOPHOU MepEeMEHHOR. DTO 3a/IaHO IO YMOJTIAHUIO.

*  Hckarouats nonapuo. Eciim HaOIFOACHUS HE IMEFOT MPOIYIIICHHBIX 3HAUYCHUH ISl IEPEMEHHBIX B TPYIIIIE
(stueiike), TO OHM UCIIOJIB3YEOTCS B aHAJIN3E 3TO rpymnnbl. HabIroqeHne MOXeT HMETh MPOITYIIICHHbIC 3HAYCHUS
JUTS TIEPEMEHHBIX, KOTOPBIE UCHOJIb3YFOTCS B IPYTUX TPYIIAX.

° HOMelllaTl) B OTYET. HpOHyHleHHI)Ie 3HAUYCHUA NI (baKTOprIX NEPEMEHHBIX PACCMATPUBAIOTCA KaK OTACJIbHAA
KaTeropus. HJ'IH 3TOM AOMOJIHUTEILHOM KaTeropuu BbIBOAUTCS BCsL I/IH(i)OpMaIII/IH, KaxK 1 JJ1is1 Apyrux KaTeFOpI/IfI.
TaGJ’II/IHLI YaCTOT BKJIFOYAKOT KAaTCrOpur, COOTBETCTBYIOIIUC ITPONYIICHHBIM 3HAYCHUSM. HpOHyH.[SHHbIC
3HAUCHUSA 1JIA d)aKTOpHOfI HCpeMCHHOfI BKJIFOYAROTCA B aHAJIA3, HO OTMCUYAIOTCS KaK IPOITYIICHHBIC.

Komanpna EXAMINE: gononHuTtesnbHbIe BO3MOXHOCTU

IMpouenypa NcciaenoBaTh ucnob3yeT cuHTakcuc koMauapl EXAMINE . SI3bIk cMHTakcHca KOMaHI TakKe TO3BOJISIET:

*  3ampoCUTh UTOTOBBIE BHIBOJI U IPA(GUKHU B JJOMOJIHEHHUE K BHIBO/IY U rpadukam JJIsl TPYIII, 33/ 1aHHBIX
(haxTOPHBIMHU MTEPEMEHHBIMU (C TIOMOIILIO ToaKkoMaHabl TOTAL ).

* 3amaTh OONIYIO IIKAJY JIJIS TPYIIIBI SIIIUYHBIX JUArpaMM (¢ nomoinbio noakoManabl SCALE ).

* 3anaTh B3aUMOJCUCTBHS (PAKTOPHBIX MEPEMEHHBIX (C moMoIbio moakoManabl VARIABLES ).

* 3ajaTh NPONEHTHI, OTJIMYHBIC OT 3aJIAHHBIX [0 YMOJYaHHIO (C moMoIibio moakoManabl PERCENTILES ).
*  BpIYHCINTH NPOIEHTHI, UCNOJIB3YS JIF000H U3 MATH MeTOA0B (¢ moMolbio noaxkomanasl PERCENTILES ).

* 3amaTh 00O CTENeHHOe Mpeodpa3oBaHue JIJIs JuarpaMM pa3zopoca 1Mo ypoBHIM (C TOMOIIBIO MOKOMAaH/IbI
PLOT ).

* 3ajaTh YMCIIO BLIBOAMMBIX KCTPEeMaJIbHBIX 3HAaYeHUH (¢ moMornbio moakoManabl STATISTICS ).

* 3amaTh mapameTpsl A1l M-OleHOK, pOOACTHBIX OIIEHOK IOJIOKEHHUSI (C mOMOIIbIo moakoMan el MESTIMATORS ).

Ob6patuteck k Command Syntax Reference 3a nojHON nHGOPMANUCH O CHHTAKCHCE SI3bIKA KOMAaH/I.

[nasa 4. Uccenosats 15
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FmaBa 5. Tabnuubl CONPAMEHHOCT!

IMponenypa TabuUIbl CONPSHKEHHOCTH (hOPMUPYET ABYMEPHBIC I MHOTOMEPHBIC TAOJIUIIbI, & TAKKE BBIYUCIISCT
HEJbINA PSJT KPUTEPUEB U MEP CUJIIbI CBSI3U 151 ABYMEPHBIX Ta0u1l. CTPYKTypa TAOJIUIbI U TO, YHOPSAOUYSHBI
KaTErOpUHU WJIA HET, ONPEACIISET, KAKAE MEPBI U KPUTEPUU UCIOJIb30BATh.

CraTuCTUKK TAOJIMI[ CONPSHKEHHOCTU U MEPbI CHJIbI CBSI3U BBIYUCIISIFOTCS TOJIBKO TSI ABYMEPHBIX Tabsmil. Ecim Bb
3a/1aJI1 CTPOKY, cTOJIOEI U (hakTOp ci1ost (YIPaBIISIOIIYIO IEPEMEHHYIO), TO Tpolieaypa TabmIbl CONPsHKEHHOCTH
(dbopMupyeT naHes b COOTBETCTBYIOIIMX CTATUCTUK U Mep IJIsI KaX/I0T0 3HaUYeHus pakTopa ciiost (MM KOMOUHAIINT
3HAYeHNUH, ecu (pakTopoB Ba WM OoJiee). Hampumep, ecim mo.1 - 3170 paxTop caos A1l TAaOJIUILI IEPEMEHHBIX
cocTout 6 opare (1a, HET) U Jcu3Hb (KaK BOCHIPUHUMAETCS )KU3HB - BOJIHYIOIIAS, OObIYHAS MJIA CKy4YHAs), TO
PE3YIbTATHI ﬂByMepHOﬁ Ta6J'[I/IHbI 6y,£[yT BBIMUCIIATHCA OTACJIbHO JJIA )KCHIOWUH U OTACJIBHO IJId MYXYMH, U
BBIBOJMTHCS B BUJIE JIBYX MaHEJICH, PACIOJIOKEHHBIX OJTHA 32 JIPYTOif.

Ipumep. BepHo Jin, 9TO KJIMEHTHI MEJIKUX KOMIAHUN MPUHOCIT OOJIBIINI IOXO/1 OT HPOJAAXHU UM YCIIyT (HATIPUMED,
KOHCYJIbTAI[MU WJIM TPEHUHT ), YeM KJIMEHThI KPYIHBIX KOMIaHui? V3 TabJUIbI CONPSKEHHOCTU Bbl, BO3MOXKHO,
YBUUTE, YTO OOJIBIINHCTBO MEJIKUX Komianuii (menee 500 paOOTHUKOB) IPUHOCST BBICOKHIA JIOXO/I, TOTAA KAk
OOJILITMHCTBO KPYIMHBIX KoMImanuii (6osee 2 500 paOOTHUKOB) MPUHOCIT HU3KHIA TOXO/I.

CTaTHCTHKH U Mepbl CHJIbI CBSI3H. Xu-KkBaapaT [Iupcona, Xu-xkBaapaT OTHOIICHHE TPABIOIOI00Us, KpUTepuit
JINHEHHO-JIMHEWHOH CBsI3U, TOUHBIN Kputepuil duiliepa, CKOPPEeKTUPOBAHHBIM XU-KBaIpaT Werca, r IIupcona, po
Crmpmana, koahGuiueHT conpspkeHHocTH, ¢u, V Kpamepa, ciMMeTpUYHOE ¥ HECUMMETpPUYHOE JIIMO/1a, Tay
I'ynmana u Kpackaia, koaddunuenTt HeonpeaeaeHaocty, raMma,d Comepca, Tay-b Kengasa, tay-c Kennasa,
koa(dunmeHT sta, xanna KosHa, olileHka OTHOCHTEILHOTO PUCKA, OTHOIICHHE 1IIAHCOB, KpuTepuii MakHemapa,
cratuctuku Koxpena 1 ManTtess-XeHnesns, a TakKe CTATUCTUKY IPONOPIUii CTOI010B.

Jannsre mist nponeaypbl TabarIbI COMpsKEHHOCTH

Jlannbie. J1715 TOro 4TOOBI 3a/1aTh KATETOPUU KaXKION M3 UCTIOJIb3YIOIIUXCS B TA0JIMIIE IEPEMEHHBIX, HCIIOJIb3YHTE
3HAYEHUS YMCIIOBBIX UJIU TEKCTOBBIX (JIMHOK 4O BOCBMHU OAlT) mepeMeHHbIX. Hanpumep, 3HaUeHUS IEpEMEHHON 11041
MOJHO 3aKOJIMPOBATH Kak | U 2 UJIU KAK MYIHCCKOU U JHCCHCKULL .

IpeanoJioxenust. [ BBIMUCIICHUS] HEKOTOPBIX CTATUCTUK U MEP TPeOYeTCs, 4TOOBI KATErOPUHU ObLIN YIIOPSIIOYECHBI
(OPsIIKOBBIE TAHHBIC) MJIH YTOOBI 3HAYCHUS ObLIN KOJIMYECTBEHHBIMU (MHTEPBAJIbHbIE JAHHBIC UJTH JAHHBIE,
3a/IaHHbIE B IIKAJIe OTHOMLICHU). [I[puMeHeHne Ipyrux CTATUCTUK KOPPEKTHO U B TOM ClIydae, KOT/1a KaTeropuu
HepEeMEHHBIX B TA0JIUIIE HEe YIOPSJOoYeHbl (HOMUHAJIbHBIE JaHHbIE). [IJIs1 CTATUCTUK, B OCHOBE KOTOPBIX JICKHUT
KpuTepuit Xu-kBaapat (cratuctuka ¢u, cratuctuka V Kpamepa u ko3pGunmueHT ConpsskeHHOCTH ), JTaHHBIE JOJDKHBI
HPE/ICTaBJISITh COOOH CIIyyaiiHyIo BBIOOPKY M3 MOJIMHOMHAJILHOTO PACIIPECICHUSL.

Ipumeuanue: TlopsiiKoBbIE TIEPEMEHHBIE JOJDKHBI OBbITH JIMOO YUCIIOBBIMU KOJIAMHU, PEJCTABIISIOIIUMU KATETOPUI
(manpumep, 1= nuszkuii , 2= cpegnuil , 3= gvicoxuil ), MO0 CTPOYHBIMU 3HAYeHUSIMU. OIHAKO, IpeAnoIaraeTcs, YTo
aJhaBUTHBI MOPSIIOK CTPOKOBBIX 3HAYCHUN OTpakaeT NCTUHHBIN MOPSIOK KaTeropuii. Hanpumep, 1151 CTPOKOBOIA
NIEPEMEHHON CO 3HAYEHUSIMU HUZKULL , CPETHULL , 6bICOKULI MHTEPIPETUPYEMBIN OPALOK KATErOPUI CJIEeTYFOIIIIA:
8bICOKULL , HU3KULL , CPEJHULL , YTO HE COOTBETCTBYET IPABIIBHOMY MOPSAKY. BooOIIIe TOBOPS, NI IpeACTaBIICHUS
MOPSIAKOBBIX TAHHBIX HAJIEKHEE UCIIOJIb30BATH YUCIIOBBIE KOJIBI.

Kax moctpouTh TaGJIUIy CONPSIKEHHOCTH
1. BwiOepute B MeHIO:
Anamu3 > Onucare/ibHble CTATUCTHKH > Ta0/ bl CONPSKEHHOCTH. ..

2. Beibepute ofHY MM HECKOJIBKO MEPEMEHHBIX JJIs1 CTPOK M OJTHY MJIM HECKOJILKO NMEPEMEHHBIX JIJISI CTOJIOIOB.
Takxe MOXHO BBIIOJIHUTh YKa3aHHbIE HUXKE NEUCTBUS.
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* BbIOpaTh OJIHY WJIM HECKOJILKO YIPABJISIONIUX (CIIOEBBIX) MTEPEMEHHBIX.

e IeaKHYTh MBIIIBLIO 110 KHONKE CTATHCTHKH U BBIOPATH HY)KHBIC KDUTEPHH U MEPBI CUJIBbL CBSI3H IS [IBYMEPHBIX
TaOJINAI] WA TTOXTAOJINIL.

° H_[eJ'IKHyTL MBIIIBIO 10 KHOIIKE SIueiKkn N YTOOBI 3a1aThb BbIBO/ Ha6.]'IIOIleHHI)IX 1 OXXHJacMBbIX 3Ha‘1€HPII71,
IIPOLCHTOB, a4 TAKXEC OCTaTKOB.

e IeaxHYTH MBIIIBIO IO KHONIKE POpMAT 1715 3a1aHNS HOPSAIKA, B KOTOPOM CJIeIyeT pacrnojaraTb KaTeropuu.

Cnowu Tabnuy conpsaeHHOCTH

Eciu BbI BBIOpaJIM OHY MJIM HECKOJIBLKO CJIOEBBIX MEPEMEHHBIX, TO IJIS1 KaXK10r0 3HAYECHU ST KaX 101 CII0eBOii
MepEeMEHHOH (YIPaBIISFOIIEH IEPEMEHHOI) CTPOUTCS OT/IeIbHAS TA0JIMIIA CONMPSKEHHOCTU. TaK, eciin y BaC IMEeTCsl
OJlHA IIepeMEHHAas CTPOKH, OHA IIepEMEHHAs! CTOJIONA U OJHA IEpeMEeHHas CJI0s C ABYMsI 3HAYEHUSIMU, TO BbI
MOJIYYUTE MO OTICIBHON IBYXMEPHOH TaOJHIIe Al KaKI0H KaTerOpuy epeMeHHO# ci1os1. UTOORI 3a0aTh Ipyrue
CJIOW YIPABJISIOIINX IIEPEMEHHBIX, IIeIKHUTE 1Mo Jlasee . [ToaTaOmums! cTposTes A1 KaXI0H KOMOMHAIIAN
KaTeropuii nepBoit cjI0eBoi NepeMeHHON U BTOPOH CJI0€BOM NepeMeHHON U Tak jaJiee. Ecim 3ampoiiieH BIBO/T
CTATUCTUK U MEP CUJIbI CBA3U, TO OHU BBIYUCIIAFOTCSA TOJIBKO JJIA IBYMCPHBIX HO}ITa6J'II/II_I.

KnacTepusoBaHHble cTonbuaTble guarpaMmmbl B npoueaype Tabnuubl
CONPAMEHHOCTU

BoiBecTH KJacTepu30BaHHbIE CTOI0YATHIE AUArPaMMBbl. KitacTepr3oBaHHAs CTOJIOYATAS THArPAMMa IIOMOTaeT
MOIBITOXUTH TAHHBIC /TSI TPy HaOrroaeHmid. KaxmoMy 3HaAUYeHNO IEPeMEHHOI, 3aJaHHOMY B cricke CTPOKH,
COOTBETCTBYET KJIACTEP CTOJIOIOB AuarpamMMel. [lepeMeHHOH, KoTopasi GOPMHUPYET CTOJIOIBI B KJIACTEPAX, SIBIISETCS
nepeMeHHas, 3ajaBaemas B ciucke Ctosomsl. KaxkaoMy 3HAUCHHIO 3TOH IepeMEHHOM COOTBETCTBYIOT OKPAIIICHHBIE
OJHMM [IBETOM WJIM OJMHAKOBO 3aIITPUXOBAHHBIE CTOJIOIBI quarpamMMbl. Ecin B crimckax Ctpoxu nitu CTos101s!
3aJjaHO OoJIee OJTHOM MepeMEeHHO, TO KJIAaCTepU30BaHHAS CTOJIOUATAS AUAarpaMMa CTPOUTCS IS KK 10i
KOMOMHAIK NEPEMEHHBIX U3 3TUX JIBYX CIHUCKOB.

Tabnuubl conpAMeHHOCTH, BbIBOAALLME NepeMeHHble CMOoeB B CHOAX
Tabnuubl

BbIBo/1 epeMeHHBIX B ¢JI0sIX Tad i MOXXHO 3a/1aTh BBIBOJI IEPEMEHHBIX CJI0€B (YIMPAaBJISIONINX IEPEMEHHBIX) B
Ka4ecTBe MEPEMEHHBIX CJIOEB B TaOJIMIIE COMPSIKEHHOCTU. DTO J1aeT BO3MOKHOCTH NMPEACTABIISITH TAOIMIIBI TAKUM
00pa3oM, 4TOOBI CTATUCTUKY BBIBOJAMJIUCH JIJI1 IEPEMEHHBIX CTPOK U CTOJIONOB, U MPU 3TOM UX MOYKHO OBIIIO ObI
YBUJETH MO KATETOPUSIM IEPEMEHHBIX CJIOEB.

Hiokxe npuBeicH mpuMep, UCIOJIb3YIomuil (hailst faHHbIX demo.sav (OH JOCTYIICH B oakaTasiore Samples katajora
YCTaHOBKM); ISl pAOOTHI C HAM BBITIOJIHUTE CJICIYFOIINC CHCTBHS:

1. Beibepute Kareropus 10xoaa JomMoxo34icteda (inccat) B Ka4eCTBe IEPEeMEHHOM cTpoku, Haauuue mepconaisHoro
yugposoro momowruxa (PDA) (ownpda) B xauecTBe epeMEHHON cTOJIONA U Yposens oopaszosanus (ed) B
Ka4yecTBE NEPEMEHHOM CJIOS1.

Bri6epute BbIBOIUTH epeMeHHbIE CJI0eB B CJIOSIX TA0MIIbI.
B nuamoroBom okHe BriBoj B stueiikax BeiOepute Ilo cToiomy.

3anyctute npoueaypy Tabymibl CONpsKEHHOCTH, IBAXK bl IEJIKHUTE 110 TaOJIMIEe CONPSKEHHOCTH, U B
packpbIBaroIieMcs Cliucke Y poBeHb 00pa3oBaHus BeiOepuTe Boiciee.

B BBIOpPaHHOM ITPE/ICTABIICHUY TAOJIHIIBI CONPSHKEHHOCTH MOXHO YBU/ICTh CTATUCTUKH [IJIS1 PECIIOH/ICHTOB C BBICIITM
0o0pa3oBaHUEM.
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CtatucTuuum, paccynTbiBaemMmbie And TaéﬂI/ILl, conpAxXeHHOCTHU

Xu-kBajapat. OT™MeThTe XH-KBAJAPAT , YTOOBI MOJIYIUTH 3HAUCHHS] KPUTEPHUEB XU-KBaapatT [lupcona, Xu-kBaapat
OTHOLICHHS! IPABIONOA06MS, TOYHOro KpuTepust DuIepa U KPUTEPHs XU-KBAAPAT ¢ mompaskoii Merca (¢
MONPAaBKO HA HEMPEPBIBHOCTH) JIJIsl TAOJIUI, OOPA30BAHHBIX JIBYMS CTPOKaMHU U JByMsI cTosionamu. s tadmi 2
X 2: xpuTepuii Puiepa BHIYUCISIETCS B TOM Cllydae, Korja Tabjmia, KoTopas He SIBJISETCS Pe3yIbTaTOM HAJIMYUS
MPONMYIIEHHBIX CTPOK UJIM CTOJIOLOB B TabJmie 60JIbIIEro pa3Mepa, IMEeT 05KU1aeMOe 3HAU€HUE MEHbIIE 5 XOTS Obl
B OJIHOM stueiike. J1J1s1 BceX OCTaJbHBIX TAOJIMII PAa3MEPHOCTH 2 X 2 PACCUMTHIBACTCS KPUTEPUil XM-KBaAPAT C
nonpaskoii Merca. J{yist TaGIMIL ¢ JFOGBIM YHCIIOM CTPOK I CTOJIOIOB OTMEThTE XH-KBAAPAT , YTOOBI BBHIBECTH
3HAUCHMS XHU-KBanapaTta [IupcoHa u Xu-KBaapaT OTHOIIEHHS mpaBaonoaoous. Ecim o6e nepeMeHHbIe B TaOHIIE
SBJISIFOTCSI KOJIMUECTBEHHBIMU, TO IIPU IOMETKE 3JIeMEHTA XH-KBaJAPAT PACCUUTHIBAETCS KpUTEpUi
JIMHENHO-JINHEHOM CBSI3U.

Koppeasimmn. 1715 TabM1l ¢ yIOpsiA0YEHHBIMY NEPEMEHHBIMH 110 CTPOKAM U CTOJIONAM IPU MOMETKE 3JIeMEeHTa
KoppeJsimn BerunciisiroTcst 3HaueHns koaddunuenta koppessinun CrnupMana - po (TOJIBKO ISl YACIOBBIX JaHHBIX).
po CnupMaHa SIBJII€TCSI MEPOH CBSI3U MEX/y NOPAIKOBBIMU NepeMeHHbIMU. Eciin 06e nepeMeHHble B TabIMLe
((paxTOpPBI) SABIAFOTCS YUCITIOBBIME, TapaMeTp Koppessimi mo3BoJisieT BEIYUCIUTE K03(DGUIUSHT KOPPEITAIun
[Mupcona r , KOTOPHII XapaKTepPU3yeT CUITY JIMHEITHOMN CBSI3U MEXTy IEPEMEHHBIMU.

Homunagnbhble. /17151 HOMHHJIBHBIX JAaHHBIX (KOTOPBIE HE UMEIOT ECTECTBEHHOT'O MOPS/IKA - HATIPHMED,
KaTOJIMIECKOE, TPOTECTAHTCKOE, NyACHCKOE BEPOUCIIOBEAAHNE) MOKHO BHIOPATH OHY U3 CIIEIYIOIINX CTATACTHK:
Kosppument conpskennoctn, ®Pu(xorddurment) u V Kpamepa, JIam61a (cuMMeTprYHOE B ACHMMETPUIHOE
3HAYeHUs JIIMOa, ctaTucTuka u Tay ['yamana u Kpackaina), a Taxxe Koadguunent neonpe/iejieHHOCTH.

*  Kosgppuyuent compancennoctu. Mepa cBs3u, OCHOBaHHAS HA XU-KBaJpaT. DTO 3HaYeHUE MeHseTcst Mexay 0 u 1,
npuueM 0 03HAYAET OTCYTCTBHUE CBSI3U MEXIy IEpEMEHHBIMH CTPOKH U CTOJIONA, a 3HAYeHue, 0Jm3Koe K 1, -
BBICOKYIO CTCIICHDb CBA3U MCXKAY STUMU IEPEMCHHBIMU. MaxkcuMaibHO BO3MOIKHOE 3HAYEHHUE 3aBUCUT OT YMCJIIA
CTPOK U CTOJIOOB B TabJIMIE.

* @uuV Kpamepa. Mepa CBS3H, BEIYUCIIACTCS IeJICHIEM CTATHCTUKA XH-KBaIpaT Ha OOBEM BBIOOPKH 1 B3SITHEM
KOPHS KBaJpaTHOTO U3 pe3yibTata. V Kpamepa - 3T0o Mepa CBsI3HM, OCHOBAaHHAS HA CTATUCTHKE XU-KBAIpaT.

e Jlam6aa. Mepa CBsI3U, KOTOPast OTPAKAET OTHOCUTEIbHOE CHUKEHHE OIINOKH, KOTAa 3HAYSHUS HE3aBUCUMOi
MePEMEHHON UCMOJIb3YIOTCS TS IPE/ICKA3aHUS 3HAUCHUIT 3aBUCHMOM TTepeMeHHOM. 3Ha4yeHre | 03HAYaeT, 4TO
He3aBUCHUMasl IEPEeMEHHAsI TOYHO MPe/ICKa3bIBAeT 3HAYCHHsI 3aBUCUMOI. 3HauyeHre 0 O3HAYAET, YTO He3aBUCHMAsI
nepeMeHHast abCOFOTHO OECIOoJIe3Ha TSI TpeICKa3aHus 3aBUCUMON.

*  Koagppuyuenr neonpegeaennoctu. Mepa CBsI3H, yKa3bIBAIOIIAsi OTHOCUTEILHOE CHIDKEHUE ONIUOKY B CIIydae,
KOT'/1a 3HAYEHHUSI OJTHOU IEPEMEHHOM UCIOJIBb3YIOTCS JIUIS IPEICKA3aHus 3HAUYeHul [pyroit. Hampumep, 3Hauenue
0.83 yka3pIBaeT Ha TO, YTO 3HAHUE OJTHOU MEPEMEHHOW YMEHBIIIACT OMIMOKY B IPEICKA3aHUU 3HAYCHUIA APYroi Ha
83%. BeIUucIAroTCS Kak CHMMETPHYHAS, TAK M HECUMMETPHYHAS BepCHH KO GUINEHTA HEOTPeIeJICHHOCTH.

IMopsiakoBbie. 17151 TaOMII, B KOTOPHIX KaK CTPOKH, TAK U CTOJIOIBI COAEPKAT YIOPSTOUCHHbIE 3HAUCHUSI, TOMETHTE
TI'amma (HyJIeBOTO mopsiaka /Ui IBYMEPHBIX TaOJIUIT ¥ YCJIOBHOE 151 TabJsmi pasMepHocTH oT 2 g0 10), Tay-b
Kennanna u tay-c Kenmanna . [l npesickazanus kaTeropuit cToJsiona no xareropusm crpoku, nomerobre d Comepeca

e Tamma. CHMMeTpHYHAS Mepa CBSI3U MEX/y ABYMS MOPSIKOBBIMU IEPEMEHHBIMH, 3HAYCHUS KOTOPON MEHSIIOTCS
Mexay -1 u 1. 3Hauenns, 6;1m3Kkue M0 aOCOIOTHON BeJIMYMHE K |, yKa3bIBAIOT HA CUJIBHYIO CBSA3b IEPEMEHHBIX.
3HaveHus, 6yu3kue k 0, roBOpSIT O c1aboit CBSI3U WM €€ OTCYTCTBUU. JIJIs TAOJIUI] CONPSIKEHHOCTH IBYX
MEePEMEHHBIX BBIUUCIIAETCS FaMMa HYJIEBOro nopsiaka. Eciu ke Tabyuna conpsbkeHHOCTH BKIIFOYAET OoJ1ee IBYX
MIEPEMEHHBIX, JIJIS1 KK A0 1MO1Ta0JIMIbI BEIYUCIISIETCS yCIOBHAS TaMMa.

* d Comepca. Mepa CBSI3M MEKAY ABYMsI IOPSIAKOBBIME EPEMEHHBIMU, U3MEHSICTCS Mexay -1 u 1. 3HaueHus,
6JM3KHe 110 A0COJIFOTHOM BEJIMYKMHE K |, yKa3bIBAIOT HA CUJIBHYIO CBSI3b MEX/1y ABYMS IIEPEMEHHBIMHU, a 3HAYCHUS,
6mm3kue k 0, - Ha c1abyro CBSA3b MJIM €€ OTCYTCTBHE. DTO ACUMMETPUYHOE PACHIMPEHHE MEPbI TaMMa,
OTJIMYAIOIIIEECs] TOJILKO BKJIFOUCHHEM YHMCJIa T1ap, He MMEFOIINX COBIAICHUH (CBsI3€il) 110 He3aBUCUMOIA
epeMeHHOU. BerucisieTcst Takke CAMMETPUYHASI BEPCHSI 9TOM CTATHCTUKH.

*  Tay-b Kenzgaana. Henapamerpuueckas Mepa KOPPEJISIIAU TS HOPSIIKOBBIX UJIM PAHTOBBIX IIEPEMEHHBIX,
KOTOpasl yYUTHIBAET BO3MOXKHBIC COBIIAJICHUS 3HAUCHU (CBs31). 3HAK K03(D(DUIMEHTA YKa3bIBACT HAIPABJICHIE
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CBSI3M, & €r0 MOJIyJIb - CUJIy CBSI3H, IPUYEM, YeM OH OOJIbIIIE, TEM CBSI3b CUJIbHEE. 3HAYCHHS U3MEHSIOTCS B
nuana3zoHe Mexnay -1 u +1, omHako -1 1 +1 MOXHO MOJIYYIUTh TOJIBKO JJIS KBaAPATHBIX TaOIHUII.

*  Tay-c Kenzgaaaa. HenapamMeTpuueckasi Mepa CBS3U IS TOPSAKOBBIX IEPEMEHHbBIX, UTHOPUPYIOLIAS BO3MOXKHbBIE
COBIIAICHUS 3HAYCHUIA (CBsI3M). 3HAK KO PUINCHTA YKA3bIBAET HAIPABJICHUE CBSA3H, @ €F0 MOAYJIb - CHJIY CBSI3H,
MpUYeM, YeM OH OOJIbIIE, TEM CBSI3b CHJIbHEe. 3HAUeHU S U3MEHSIOTCS B nana3oHe Mexay -1 u +1, onnaxo -1 m +1
MOXHO l'IO.]'Iy‘II/ITI) TOJIBKO OJIdA KBaI[paTHBIX Ta,6JII/IH.

Homun./uateps. B cutyanuu, Kxoraa ojiHa U3 NepeMEHHBIX KaTeropualbHas , a Ipyras - KOJIM4eCTBeHHasl, BLIOEpUTE
CTATUCTUKY DT . 3HAUCHUS KATErOpHalbHON NepeMEHHO 10JKHBI ObITh 3aKOIUPOBAHBI YACIIAMHU.

*  Dra. Mepa cBsI3u MeX/ly IEpEMEHHBIME CTPOKH U CTOJIONA, 3HAYSHUST KOTOPOil n3MeHstoTes oT 0 (oTcyTcTBHE
cBs3M) 110 | (cuiibHas cBs3b). MIHAnKaTOop DTa MOAXOAMT [JIs 3aBUCUMON IEPEMEHHOM, M3MEPEHHOI! B
UHTEePBAJIbHOH IIKaJe (TaKoH, KaKk 10X0/) U He3aBUCUMOM MIEPEMEHHOH ¢ OrpaHUYEHHBIM YHCIIOM KaTeropuit
(Takoif, kak Bo3pacT). BeruncisgeTcs nBa 3Ha4YeHUs IS 3Ta: B OJTHOM CJlydae HepeMEHHAs! CTPOK CUMTAETCs
NepeMEeHHOI UHTEpBaJia, a B IPYyroM IepeMeHHas HHTEPBAJIA - 3TO IepeMEHHasl CTOJIOLOB.

Kamma. Kammna Kosna usMepsieT coryiacue MHEHHI ABYX 9KCIIEPTOB, OLICHUBAOIINX OQHU U T€ K€ OOBEKTHL.
3navenue | yka3wlBaeT HaA MOJIHOE coryiacue. 3HaueHne () yka3pIBaeT Ha TO, YTO COTJIAcHe - He OoJiee uemM
ciayvaitHocTh. Kanma ocHOBBIBaeTCS! HAa KBAAPATHOM TaOJIHIE, B KOTOPOI 3HAUYEHUSI CTPOK M CTOJIOIOB N3MEPEHBI B
OJTHO¥ M TOM *ke 1mKase. JIro0oii siueiiku, KoTopast UMeeT HAaOJIIOIeHHbIE 3HAYSHHUSI JIJIsI OJTHOM MepeMEHHO, HO He
UMeeT [T APYTOi, IPUCBanBaeTCsa KOJIMYeCcTBO, paBHoe 0. Kamma He BBIUUCIIAETCS, €CJIN THII XPAHEHUS JaHHBIX
(TeXCTOBBII MJIM YHCJIOBOI) HE OMHAKOB JIJIS1 OOCHX NMepeMeHHbIX. JIJ15 TeKCTOBBIX IEPEMEHHBIX, 00€ IepeMeHHbIe
JIOJDKHBI UMETh OJMHAKOBYIO 3aJJAHHYIO JUJTMHY.

Puck. 17 Tabmmn 2 X 2 Mepa CUJIbI CBSI3U MEXIy IPUCYTCTBUEM (DaKTOpa U BOSHUKHOBEHHEM cOObITHs. Eciu
JIOBEPUTEIILHBIA MHTEPBAJI JJIsI 3TOM CTATHCTUKY BKITFOYACT 1, MPEINOIIOKEHIe O TOM, 9TO (haKTOp CBSI3aH C
cobpITueM, OyneT HeBepHBIM. Ecim Hammume gakxTopa BCTpedaeTcs PeIko, TO B KaYeCTBE ONEHKH OTHOCHTEIILHOTO
pHUCKa MOXHO HCHOJIb30BATH OTHOIIIEHHUE IITAHCOB.

Maxnemapa. HenapameTpuueckuil KpuTepuii Ui IBYX CBSI3aHHBIX AUXOTOMMUYECKUX IepeMeHHbIX. [IpoBepsier
U3MEHEHUS B OTKJIMKAX C IOMOLLBIO paCHpeiesIeHus XU-kBaapat. I1oJie3eH 15 BbIsSBJICHUSI U3MEHEHUI B OTKJIMKAX,
00YCJIOBJICHHBIX 9KCIEPHUMEHTAIbHBIM BMEIIATEILCTBOM B IIJIaHAX JO-U-1ocJIe. [{J1g 60JIbIINX KBaPATHBIX TaOJIMIL
BBIJAIOTCS PE3YJIbTATHI KPUTEPHSI CHAMMETPUYHOCTH MakHemapa - boykepa.

Craructuxu Koxpena u Manteas-Xenyeasn. Cratuctuku Kokpena u Mantessi-XeHess MOTYT UCIIOJIb30BATHCS 151
MPOBEPKHU YCIIOBHOM HE3aBUCUMOCTH JTUXOTOMUYECKOHN (PaKTOPHON NepEMEHHON 1 TMXOTOMUYECKOH TIepeMeHHOi
OTKJIMKA TIPH 3a/IAHHBIX KOBAPUAIMOHHBIX CTPYKTYpax, 3aJaBaeMbIX OJHOM MJIM OOJIBIIIMM YHACIIOM MEPEMEHHBIX
cJ1os1 (YIpaBJISIFOIIIUX IEPEMEHHBIX ). 3aMEeTUM, YTO B TO BpeMs KaK APYrue CTATUCTUKU BBIYUCIISIOTCS TTOCIIOIHO,
cratuctuku Kokpena u Mantesis-XeH1esl BBIUUCIISIIOTCS Cpa3y sl BCEX CJIOEB.

BbiBOoA B AYeiiKax Ana Tabnuuy conpAaMeHHOCTH

YT100BI IOMOYbL BaM BBLISBUTH CTPYKTYPbI B JaHHBIX, KOTOPBIC MOT'YT HOBJIMATH Ha PE3YJILTATBI KPUTCPUS
XU-KBajgpart, nmpoueaypa Ta6J'II/IHI)I CONPSXKCHHOCTHU BBIBOJUT OXUAACMBIC 3HAUYCHUSA YaCTOT U TPH TUIIA OCTATKOB
(OTKHOHCHHﬁ), KOTOPBIC BBICTYNAKOT KaK MEPBI pa3JIMInusA MEXKAY OXKUAACMbIMUA U Ha6JIIOJICHHLIMI/I JacToOTaMH.
Kaxma;l sYerKa Ta6J’IPII.lBI MOXET COOACPKATH H}O6y}0 KOMOWHAIIHIO BLI6paHHbIX KOJIMYCCTB, IPOLUCHTOB U OCTATKOB.

Yacrorsl. Uncio paxtuyeckn HAOJIOASHHBIX HAOIOACHNUN U YUCIIO HAOJIIOCHNI, 0KUIaeMOe TP YCIIOBUH
HE3aBUCUMOCTHU NICPEMEHHBIX B CTPOKAX U B CTOJ'[6I_[3.X. MoxHo BI)I6paTL HE MOKAa3bIBATH YaCTOTHI, KOTOPBLIC MCHBIIIC
3aJaHHOTO 1estoro. CKpBIThIE 3HAYCHUS OYAYyT BhIBOAUTHCS kKak <N, rae N - 3ajaHHoe 11es10e. 3aJaHHOe 1eJ10e
JTIOJDKHO OBITh OOJIbIIIE MJTH PABHO 2, OJTHAKO JOMyCKaeTcs 3Ha4YeHue (), KOTOPOe TOBOPHUT O TOM, YTO CKPBIThIC
KOJIMYECTBA OTCYTCTBYIOT.

CpaBHuTh nponopuun cToo1noB [1pu BEIOOpE 3TOr0 mapaMeTpa BHIOTHIIOTCS HOMAapHbIC CPABHEHUS TPOMOPIIUi

CTOJIONIOB W YKa3bIBACTCS, KAKHE MAPBI CTOJIONOB (I JAHHON CTPOKN) 3HAYUMO Pa3IMIarOTCs. 3HAYNMEBIC
pa3ums B TAOJIAIE CONMPSKEHHOCTH YKa3bIBatOTCS ¢ mpuMeHenneM APA-ctuis popmatupoBanus u
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UCIIOJIb30BAaHUEM OYKB IMOACTPOYHOTO MHAEKCA, U BHIYUCIISIFOTCS HA ypoBHE 3HaunMoctu 0,05. Ipumeuanue: Ecim
JTAHHBIN TapamMeTp 3a7aH 6e3 BIOOpa 11 BBIBOIA HAOJIIOICHHBIX KOJIMYECTB MJIM IPOIEHTOB MO CTOJI0IaM, TO
HAOJII0/IeHHbIE KOJIMYECTBA BKJIIOYAIOTCS B TAOJIMIlYy CONPSIKEHHOCTH C HHAEKCAMHU B cTiiIe APA, yka3bpIBarommMu
pe3yJIbTaThl IPUMEHEHUS KPUTEPHS I CPABHEHUS POMOPIHIA CTOJIOOB.

* CkoppexTHpoBaTh p-3HadeHusi (Meto boudepponn). [Tpu monapHbIX CpaBHEHUSIX TPOMOPITUI CTOJIONOB
UCIoJIb3yeTcs Koppekius bordepponn, koTopas KOppeKTUPYeT HAOIFOACHHBIE YPOBHH 3HAYNMOCTH, YIUTHIBAS,
YTO BBIMOJIHSAIOTCS HECKOJIBKO CPABHEHMIA.

ITponentsl. [TpoLeHTHI MOT'YT CyMMHUPOBATLCS 1O CTPOKAM U 1O CTOJI0IAaM. Takxke JOCTYIMHBI MPOIEHTHI OT OOIIEro
4rcIa HaOJromeHnii B Tabuie (oquH ciioit). [pumeuanue: Ecu B rpymme KommyectBa 3a1aTh CKpPhIBATH MaJible
KOJIM4eCTBA, IIPOIICHTHI, CBSI3aHHBIE CO CKPBITHIMU KOJIMYECTBAMHU, TOXE OYAYT CKPBITHI.

OcraTku. OObIYHBIC HECTAHAAPTU30BAHHBIC OCTATKU BBIYUCIIAOTCA KaK PA3HOCTb MCXKAY Ha6JIIOHeHHLIMI/I n
OXHUAA€MBIMHU 3HAYCHUSIMH. MOKHO TakxkKe TIOJIyYUTh 3HAUYCHUA CTAHAAPTU30BAHHBIX 1 CKOPPEKTUPOBAHHBIX
CTaHAapPTU30BaAHHBIX OCTATKOB.

* Hecrangaprusosantsie. PA3HOCTH MEXTy HAOTFOJACMBIM M OXKHUIAEMBIM 3HaAUeHAIME. OXu1aeMoe 3HAUCHIE -
9TO KOJIMIECTBO HAOJTFOIEHNI B sTUeiike MPH YCIOBUH HE3aBUCHMOCTH IIEPEMEHHBIX CTPOKH U CTOJIONA.
[TooxuTeNpHOE 3HAYEHUE OCTATKA YKa3bIBA€T HA TO, UTO B sUCiiKe NMeeTCs OOJIbIIe HAOIFOACHNUH, YeM B CiIydae,
ecJ ObI IepeMeHHbIE CTPOKHU M CTOJIONA OBLIIM Obl HE3aBUCUMBIMU.

® CTaHﬂapTMB’OBaHHble. OCTaTOK, JICJICHHBIN Ha OLCHKY €TI0 CTAHAAPTHOI'O OTKJIOHCHUS. CTaHZ[apTI/IZ’sOBaHHbIC
OCTATKH, U3BCCTHBIC CIIIC KaK MMPCOHOBCKUE, UMCHOT CPEIHEC Ou CTaHOapTHOC OTKJIOHCHUC 1.

*  Ckoppextupogantvle cTangapTusosanuvie. OCTATOK B HEKOTOPOI! siueiike (HaOJII01eHNe MUHYC 0XKHIaeMOe
3HAYCHHME), JACJICHHBII HA OIIEHKY €ro CTaHIapTHON ommOku. [1oJTy4eHHbII cTaHIapTU30BAHHBIN OCTATOK
BBIpaXKaeTCs B ¢IMHUIIAX CTAHIAPTHBIX OTKJIOHCHHUH BBIIIIEC WITH HUKE CPETHETO.

Heunenounciiennsie Beca. UacTOTHI B siueiikaxX OOBIMHO SBIISFOTCS IIEJIBIMU 3HAUYCHUSIMH, TOCKOJIbKY OHU
MIPEICTABIISIOT YKCJIa HAOJIIOIeHWIA B Kax10i stueiike. Ho ecomm HaOroieHus B (paiisie TaHHBIX B3BEIIEHBI C
HOMOIIIBIO TIEPEMEHHO Beca ¢ HeIeJIOUNCICHHBIMI 3HAYCHUAMH (HanpuMep, 1.25), To kojmvecTBa B s4eiikax MOTYT
Taxke ObITh APOoOHBIMU. OKPYTJIEHNE U YCEUSHUE MOXKHO MPUMEHSTh KaK J0, TaK ¥ MOCJIe BHIYUCIICHU KOJIUYECTB B
smeﬁxax, a TAKXEC UCIIOJIL30BaTh ﬂpO6HbIe KOJIMYECTBA B sSUEHKaX Kak JJIs1 BBIBOIA B Ta6m/1uax, TaxK U JJ1s
BBIYHCJICHUS CTATUCTUK.

*  Okpyraats Koauuectsa 8 Aueiikax. Beca HaOJIIOIEHMI NCIIOIB3YIOTCS KaK €CTh, HO HAKOIIJICHHBIE Beca B sUeiikax
Nepe/T BBIYUCIICHUEM JIFOOBIX CTATUCTUK OKPYIJISTFOTCSI.

*  Vcexars koauuectsa 6 auetikax. Beca HaOIIOJEHUI NCIOJIB3YIOTCS KaK €CTh, HO HAKOIUUICHHBIE Beca B siueikax
Hepe]] BBIYUCICHUEM JIFOOBIX CTATHCTUK YCEKAOTCSI.

*  Okpyraate éeca nabarogenuil. Ilepe NpuMeHeHNEM Beca HAOJIIOICHUI OKPYTJISIOTCS.

e Vcekars 6eca snauenuii. Ilepen npuMeHeHNEM Beca HAOJIIOICHUN ype3aroTCsl.

* He koppextuposats. Beca HaOJIFOEHMIA HCIOJIB3YIOTCSI KAK €CTh, TAKXKE UCTOJIb3YIOTCS APOOHBIE YACTOTHI B
sueiikax. OHaKO Kora 3ampaiuBaroTcs Exact Statistics (ocTymHbIe TOJILKO MPHU YCTaHOBKe MoayJist Exact
Tests), HAKONJIGHHBIE Beca B siueiKax mepe/l BEIYUCIICHUEM CTATUCTUK TOYHBIX KPUTEPUEB JINOO yCeKaroTCs, JTNOO
OKPYIJISIFOTCSL.

CbopmaT Ta6nuu conpaAxeHHoOCTHU

Bur moxeTe PACIIOJIOKUTDL CTPOKU B MMOPSAAKE BO3pACTAHUS NN y6I>IBaHI/I$I 3HAYCHUI HCpeMCHHOﬁ CTPOKH.
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naBa 6. CymmuposBatb

ITpouenypa [ToabITOXUTH HAOIIOIEHUS BHIYUCIISIET 3HAUCHU S CTATUCTHK JIJI IIEPEMEHHBIX 110 MOATPYIIaM,
3a/1aBAEMbIM KaTErOPUSIMU OJHOM MJIM HECKOJIBKUX IPYNIUPYIOLINX IepeMeHHBIX. Bce ypoBHU rpynnupyromieit
NepeMEeHHOH’ NPEeICTaBISIOTCA B TaOJIUIE CONPSHDKEHHOCTH. BBl MoeTe BBIOPATh NOPAI0K, B KOTOPOM OYIyT
BBIBOJIUTHCS 3HAYEHHSI CTATUCTUK. BBIBOJSTCS TakKe NTOKAIINE CTATUCTUKH JIJIS1 KKAOU IepeMEeHHOM 110 BceM
KaTeropusiM. MoXHO BKJIFOYMTD WJIM BBIKJIFOYMTDH BBIBO/JI CIIMCKA 3HAYCHUI JAHHBIX B KaX10i1 kateropuu. [1pn
pabote ¢ 60JBIIMMI HAOOPAMH JAaHHBIX BB MOKETE BHIBOJANTD B CHHUCKE TOJIBKO /1 TIEPBBIX HAOJIIOICHUIH.

IIpumep. KakoB cpegnanii 00beM OTHOI MPOJAXKH MIPOIYKTA IO PETHOHAM M THIAM KJIMEHTOB? Bl MoxeTe
3aMETUTD, YTO CPEAHUN 0OBEM OTHOM MPOIa’KU HECKOJILKO BBIIIIE B 3aMIaTHOM PETHOHE, YeM B APYTUX PETHOHAX,
IIpUYEeM KOPHOPATUBHBIC KIIMEHTHI B 3a11aIHOM PETHOHE 0O0EeCIeYnBaIOT HAUBBICIINIT CpeTHIi 00beM OqHOI
MPOJIAXKH.

Cratncrnkn. CyMMa, YrCIIo HAOJIFOICHHH, Cpe/lHee 3HAUCHUe, MeMaHa, TPYIIoBas MeArnaHa, CTaHAapTHAS OIInOKa
CpeIHero 3HAYCHMsS, MUHUMAaJIbHOE 1 MaKCHUMaJIbHOE 3HAYCHUS, pa3Max, 3HAUCHHE IPYNIUPYIOIIEH TepeMeHHON TS
MIepBOH KATErOpUH, 3HAYCHUE T'PYIITHPYIOIICH IePEeMEHHOI [IJTs TIOCIIeHE! KaTerOpur, CTAaHAaPTHOE OTKJIOHEHHE,
JIUCTIEPCH S, IKCIIECC, CTAHIapTHAS OIIIOKA 9KCIecca, aCHMMETPHs, CTAHIAPTHAS OMIMOKa aCHMMETPHH, TPOIIEHT OT
001m1eit CyMMBI, IPOIEHT OT 001ero N , IPOLEHT OT CYMMBI B, IPOIEHT OT N B, FTEOMETPUIECKOE CPEIHEE,
TapMOHHYECKOE CpeTHEe.

HaHHLIe JJIA ITpoueaypbl I1oaBITOXUTH Ha6J'II-O,HeHI/Iﬂ

I[amn)le. B xavectBe I'pynInyupyromux nN€epeEMCEHHBIX UCIOJIb3YOTCS KaTCTOPpUaJIbHBIC IICPEMCHHBIC, 3HAYCHU A
KOTOPBIX MOT'YT OBITH YUCJIOBBLIMU WJIH CTPOKOBBIMMU. KommuectBo KaTCFOpI/Iﬁ JOJIKHO OBITH Pa3yMHO MaJlbIM.
H€O6XO,E[I/IMO, YTOOBI OCTAJILHBIE NEPEMECHHBIC MOTJIN OBITh YIHOPpAOOYCHBI.

IIpeanogoxennst. HekoTopble CTATUCTUKY IS IIOATPYII, HAIPUMED, CPeIHEE ¥ CTAHAAPTHOE OTKJIOHEHHE,
OCHOBAHBI HA TEOPUU HOPMAJIbHOT O PACHPENEIICHUS U NOAXOAAT JJIs1 KOJIMYECTBEHHBIX IEPEMEHHBIX C
CHMMETPUYHBIMU pacupeaesieHussMu. PoOacTHbIEe CTATUCTUKHY (Takue, Kak MeIMaHa ¥ JUana3oH) MOAXOIST s
KOJINYECTBEHHBIX IIEPEMEHHBIX, KOTOPBIE MOT'YT HE yIOBJIETBOPSTH IPEANOJIOKEHUIO O HOPMAJIbHOCTH.

Kax moJiyuuTh UTOXAIIKE CTATUCTUKH IO HAOJIFOICHUSIM
1. Boibepute B MeHIO:
Anamms > Ortyersl > VToKamme CTATHCTHKH. ..

2. Brpibepute oHY MM HECKOJILKO NEPEMEHHBIX.

Tax:xe MOXHO BBIIOJHUTH yKa3aHHbIE HIKE CHCTBHS.
* BrIOpaTh OHY MJIM HECKOJIBKO MPYIIUPYIOLINX NEPEMEHHBIX, YTOOBI pa3/AesIsTh BAIlIU JAHHbBIE HA MO PYIIIbL.

° H_[C.HKHyTb MBIIIBIO ITO KHOIIKE l'[apaMeprl 5 YTOOBI U3MEHUTH Ha3BAHUE oT4YeCTAa, ,Z[O6aBI/ITb IOOIHUCH IO
BBIBCACHHBIMHU PE3YJIbTaTAMU UJIA UCKITFOUYUTH Ha6J'II-O£[CHI/ISI C IPpONYIICHHBIMUA 3HAYCHUSAMMU.

M H.[eJ'IKHyTL MBIIIBIO TT0 KHONKe CTATHCTHKH . YTOOBI BBI6paTL JOINOJIHUTCIIBHBIC CTATUCTUKMU.

* [lomeruts nepeksrouaTesieM NyHKT BbIBOAUTH HAO/II01eHHsI , YTOOBI BHIBECTHU CIIUCOK HAOJIFOICHUN B KaXK0H
noarpymre. [To ymoyaHWIO CHCTeMa OKAa3bIBACT B CIIMCKE TOJIbKO mepBble 100 HaOIrO1eHmil 3 ¢aiina. Ber
MOJKETE YBEJIMYUTh UJIM YMEHBIIUTD 3Ty BEJIMYMHY C TOMOIILIO MyHKTa OrpaHnYHTbCS EPBLIMA 72, & TAKKE
BBIKJIFOYMTH 3TOT MEePEKIIIOYaTe b JUISI 3TOTO IYHKTA, B pe3yJIbTaTe Yero B CIHCKE OYIyT MpeICTaBIICHbI BCe
HaOJIFOIEHNS.
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MapameTpbl npoueaypbl MoAbITOMUTL HaONKOAEHUA

B npornenype [ToapITOXUTH HAOIIOIEHIS MOKHO U3MEHHUTH 3ar0JIOBOK OTYETA UJIM TOOABUTH MOINCEH, KOTOPas
OyZaeT BBIBEZICHA MO TabJmmeit BpIBOA. MOXXHO YIPABIJISITh IEPEX0I0M Ha CJIEIYIOIIYIO CTPOKY B 3ar0JIOBKax U
HOAIKCSX, BBOJISL \N TaMm, I/ie Bbl XOTUTE PA30PBATH CTPOKY.

Bb1 MoxkeTe Takke BBIOPATH UJIM OTMEHUTH BBIBOJ, [10J3ar0JIOBKOB JJIsl UTOr'OB, 4 TAKXKE YIPABJISITh UCKIIFOUCHUEM 1
BKJIFOUCHHMEM HAOJIFOJICHUH C IIPOIYIICHHBIMA 3HAYCHUSIMH JJIS JTFOOOI U3 IEPEMEHHBIX, UCIIOJIb3YEMBIX B aHAJIN3E.
YacTto oka3pIBaeTCs KeJIaTeIbHBIM MPH BBIBOJIE PE3YIbTATOB OTMEUYATh IPOMYIICHHbIC 3HAUCHUS] TOYKAMH I
3Be3q0YKaMi. MOXHO BBECTH CIMBOJI, (hpa3y WM KO, KOTOPBIE OyIyT MOSBIATHCS HA MECTE MPOMYIIIEHHBIX
3HaueHnii. Ecom 3TOrO0 HE c/ienaTh, TO MPOMYIIICHHbIE 3HAYCHIS He OyIyT YUNTHIBATHCA CIEINAILHBIM 00pa3oM B
BBIBOJIE.

CraTucTuku npoueaypbl MoabiTOMUTL HabONOAEHUA

MoO>HO BBIOPATH OJTHY UJTM HECKOJILKO U3 CJEAYIOIINX CTATUCTUK JIJIS MOATPYII, PACCUUTHIBAEMbIX JIJIS
NIEPEMEHHBIX BHYTPU BHYTPH KaXXI0U OT/AEJIbHON KaTEropuu Kak10i rpynnupyrounieil nepeMeHHoii: cymma, 4uciio
HaOJIFOICHUI, CpelHee 3HaUeHUE, Me/IMaHa, MeJIMaHa IPYIIIbI, CPEIHEKBAIpATHUECKas OIITMOKA CPE/IHEr0 3HAUYCHUS,
MUHUMAaJIbHOE 1 MaKCUMaJIbHOE 3HAUCHUSI, IMala30H, 3HAYCHUE TPYNIUPYIOIIEH epeMeHHOH 171 IEPBOA
KaTeropuu, 3HaYeHUe TPYNIUPYIOIIel IEPeMEeHHON JIUTSI MTOCIIeHEN KaTErOpyuy, CTaHIaPTHOE OTKJIOHEHHE,
JIACTIEPCH S, IKCIIECC, CTAaHIApTHAS OIMMOKA JKCIIecca, ACMMMETPHS, CTaHAapTHAS OIMNOKAa AaCHMMETPHUH, TPOIIEHT OT
001I1el CYMMBI, IPOIEHT OT 00111ero N, MPOIeHT OT CyMMBI B, IPOIIEHT OT N B, CpellHEe TeOMETPUIECKOE, CpeTHEEe
rapMoHHYeckoe. B BbIBOJIe CTATUCTUKHU PACIOJIATAIOTCS B TOM MOPSJIKE, B KOTOPOM OHHU yKa3aHbl B CIIUCKE
CraTucTuKH B siueiikax. MToxariye CTAaTUCTUKY TAKXKe BBIBOASTCS JIJIs1 KAXI01 IEPEMEHHOM 10 BCEM KaTErOpHUsIM.

Hepeaﬂ. BI)IBO,Z[I/IT NEPBOC 3HAYCHUEC JAHHBIX, BCTPEUYCHHOC B (baﬁne JaHHBIX.
FEOMETPL{’{ECKOE cpenqree. KOpeHb n-ii cTeneHu u3 IIPOU3BCACHUS N 3HAYEHUI Ha6.]'[IO,E[CHPIﬁ.

TI'pynnuposannas mequana. Menuansl, BBIMACICHHBIE 1T JAHHBIX, 3aKOINPOBAHHBIX IO TPUHAJICKHOCTH K
rpynnaM. Hanpumep, 11 JaHHBIX O BO3pacTe Kaxkaoe 3HaueHue 1715 30-JIeTHUX KoaupyeTcs Kak 35, Kaxmoe
3HavyeHue st 40-JIeTHUX KoaupyeTces Kak 45 U T./1.; TPYNIoBas MeIMaHa - 9TO Me/IMaHa, BIYUCIICHHAS IO
3aKOIMPOBAHHBIM JAHHBIM.

TI'apmonuueckoe cpegnee. Vicnosb3yeTcs 1Sl OLEHKH CPEHEro 00beMa I'PYyNIbl, KOrAa 00beMbl BLIOOPOK B Ipymmax
pasimuaroTces. ['apMoHIYecKoe cpeHee - 3TO 00lIee YNCIIO BHIOOPOK, AEJICHHOE HA CyMMY BEJIMYMH, OOPaTHBIX
o0bemMaM OTAEJIBHBIX TPYIIIL.

Dkcyecc. Mepa crpynnupoBaHHOCTH HAOJTFOIEHI BOKPYT NEHTPAIbHON TOUKH. JIJIs1 HOPMAJIbHOTO paclpeIeIeH s
3HaueHne dKcrecca paBHO 0. [ToI0XUTEIBHBIHN 9KCIIECC YKA3bIBAET HA TO, YTO 10 OTHOIICHHUIO K HOPMAJILHOMY
pacnpeesieHnIo HaOJIIOIeHN S IJ1 TAKUX PaCIpeIeICHU CrpyIIPOBaHbI 00Jiee MIIOTHO OKOJIO IIEHTPA U UMEIOT
60J1ee TOHKHE XBOCTHI /10 3KCTPEMYMOB pacipe/iesieHus], 1 00Jiee TOJICThIe XBOCTHI B 00JIACTH IKCTPEMATIbHBIX
3HaueHUH. OTpULATEIBbHBIN KCIECC YKA3bIBAET HA TO, YTO IO OTHOIIEHUIO K HOPMAaJIbHOMY Paclpe/ieIeHUI0
HaOJII0IeHNs JJIs1 TAKUX paclpe/ieIeH!i CrpynupoBaHbl MEHee IVIOTHO OKOJIO LIEHTPa U UMEIOT 00Jiee TOJICThIE
XBOCTBI /10 9KCTPEMYMOB paclpeiesieHusi, 1 00Jiee TOHKKE XBOCTHI B 00J1aCTH 9KCTPEMaJIbHbIX 3HAYEHUH.

Ilocaeanss. BEIBOOUT mOCTeNHEE 3HAYCHNUE B (Daiiyie TaHHBIX.
Marxcumym. Hanbosbliiee 3HaUYSHUE YUCIIOBOM MEPEMEHHOM.

Cpeanee 3nauenue. Mepa IEHTpaJIbHOM TEHACHIMU. Apu(hMETUICCKOE CPEIHES; CYMMA, JICJICHHAs Ha YUCIIO
HaOJIIO IEHUA.

Menuana. 3Havenue, BhIIIE U HIDKE KOTOPOTO TOMAAaeT M0 MOJIOBUHE HaOroAeHui, nHave 50-i nporeHTunb. Ecim
YHCJIO HAOJIFOIEHUT YeTHO, Me/IMaHa eCTh apu(pMeTHYECKOe CpeIHee ABYX HAXOSIINXCS B CepeIMHe 3HAYCHUH, eCITI
BBIOOPKY YVIIOPSIOYUTH O YOBIBAHUIO MJIM 110 BO3pacTaHuio. MeauaHa MpeIcTaBIIsIeT co00i Mepy IeHTpaIbHOM
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TEHACHINU, KOTOpasd HCUYBCTBUTECIIbHA K BLI6pOC&M, B OTJIMYUE OT CPEAHETO 3HAYCHUSA, KOTOPOE MOT'YT UCKA3UTH
HECKOJIbKO 3KCTPEMAJILHO OOJIBIINX UJIA MAaJIbIX 3HAYCHU.

Munumym. HauMeHblllee 3HaY€HUE YUCIOBOU NEPEMEHHOM.

N. Yucro ciayuaeB (HAOJIFOICHUN VIJIA 3a1UCEit).

Ilpoyent ot o6wero N. TIponieHT OT 00IIIeTro KOJIMIeCTBA HAOTFOACHUH B KaXKI0# KaTETOPHH.
Ilpoyent ot 0bweti cymmul. TIpONIEHT OT 0OIIEH CyMMBI B KaX 101 KATETOPHUH.

Huamazon. Pa3HOCTh MeX/1y HanOOJIBIIUM U HAMMEHBIINM 3HAUYSHUSIMH YUCIIOBON MEPEMEHHOI; MAaKCUMYM MUHYC
MHUHUMYM.

Acummetpus. Mepa acHMMETpHH pacipe/ieicHus. HopMalibHOe pacipeiesieHue CHMMETPUYHO, U TSI HETO
acumMmetpus paBHa 0. PacipenenieHne co 3HAUMMOH MTOJIOKUTEIPHON aCHMMETpHel IMeeT JJIMHHBINA XBOCT CIIPaBa.
Pacnpenesnenne co 3HaYMMO# OTpUIIATEIFHONR aCHMMETpHel IMeeT JJIMHHBIN XBOCT clieBa. B kauecTBe rpy0oro
IpaBUjIa MOKHO CKa3aTh, YTO 3HAUCHNE ACHMMETpHH, O0Jiee YeM BIBOE MPEBLIMIAFOIIEE e¢ CTAHJAPTHYIO OIINOKY,
yKa3bIBaeT HA HAJIMIHNE ACHMMETPHH PaCIpe/IeIeHNS.

Crangapthoe oTkA0HeHue. Mepa TUCTIEPCUU BOKPYT CPETHETO, BEIPAXKEHHAS B TEX e €MHUIIAX U3MEPEHUs, YTO U
HaOJroeHus. PaBHa KOpHIO KBaJpaTHOMY U3 aucnepcuu. [1pu HopmasibHOM pacnpesesienun 68% Hadro1eHui
YKJIAJIBIBAIOTCS B OJIHO CTAHJIaPTHOE OTKJIOHEHHUE OT CpeiHero, u 95% - B 1Ba CTaHJIAPTHBIX OTKJIOHEeHUs. Eciu,
HanpuMmep, CpeIHUll BO3pacT paBeH 45 rogaM co CTaHIAPTHBIM OoTKJIOHeHHeM 10, To 95% nabiroieHuii TOKHbBI
oKazaTbCs MeXAy 25 u 65 rojaMu Npyu HOPMaJIbHOM paclpe/ieICHUN.

Crangapthas owubka sxkcyecca . OTHOIIICHAE IKCIECCa K €T0 CTAHAaPTHON ONMMOKEe MOXHO UCIIOJIH30BaTh KaK
KpUTEpHUit HOPMAJIHHOCTH (TO €CTh, MOXHO OTBEPTrHYTH HOPMAJIbHOCTB, €CJIM 3TO OTHOIIICHHWE MEHBIIIE, YeM -2, FJIN
6oub11ie, yeM +2). BosbIioe moI0XuTeIbHOE 3HAUCHUE IKCIIECCA YKA3BIBACT, YTO XBOCTHI PACHPE/ICICHHS IJTMHHEE,
4eM y HOPMAaJIbHOT0; OTPUIIATEJIbHOE 3HAYEHHUE IKCIlecca YKa3bIBaeT Ha 00JIee KOPOTKHE XBOCTHI (KaK Yy
PAaBHOMEPHOT'O PACHPEIEIICHUS).

CTaH,ZIapTHaH oumudKa cpennero. Mepa TOIr'0o, Kak CHJIbHO MOI'YT OTJIMYATBCs 3HAYCHUSA CPEAHETO OT BLI60pKI/I K
BbI60pK€, H3BJICKAEMBIX U3 OJHOI'O U TOI'O XE€ paCHpCaCJICHUS. MoxHo INPUMCHATD IJIA rpy60ro CpaBHCHUA
Ha6JIIOHeHHOFO CPEAHEIO C THIIOTCTUYCCKUM 3HAYCHUEM (TO €CTh MOHO 3aKJIFOUYUTB, YTO JABAd 3HAUCHUSA
Pa3IMIaroTCs, €CJIn OTHOIICHUE UX PA3HOCTH K CTAHAAPTHOMY OTKJIOHCHHUIO MCHBIIIC -2 uim 0OJIbIIE +2)

Crangaptnas owudka acummetpuy . OTHOIICHUE ACUMMETPUH K €€ CTAHAAPTHO OINOKe MOXKHO UCIOJIb30BATh
KaK KpUTEPHUHl HOPMAJILHOCTH (TO €CTh, MOKHO OTBEPrHYTh HOPMAJIbHOCTh, €CJIH 9TO OTHOIIEHHE MEHBIIIE, YeM -2,
uim 6oJbile, yeM +2). bosbiioe nooXuTeIbHOe 3HAYCHUE ACUMMETPHUHU YKa3bIBAST HA JJIMHHBIM MPaBBI XBOCT
(pacnpenesenust); 60JbII0€ OTPULIATEILHOE 3HAUEHHE - HA JIJIMHHBI JIEBBIN XBOCT.

CyMMa. CyMMa WJIM UTOT JJISl BCEX 3HAUCHMI 110 BCEM Ha6J'IIOI[€HI/IHM, HMCHOIIMM HEMPOIMYIICHHBIC 3HAYCHU .
ﬂucnepcuﬂ. Mepa JAUCHEPCUN OTHOCUTCIIbHO CPCAHCTO 3HAYCHU . Pasna CYMMEC KBaJApaToOB OTKJIOHEHUM OT

CpeaHero, IeJICHHO) Ha YHCII0, Ha eIMHHITY MEHbIIee yrcia HabroaeHuit. Jucnepcns m3sMepseTcs B eANHATAX,
KOTOpPBIE PaBHBI KBaIpaTaM eIMHUIl U3MEPEHHS CAMO IIEPEMEHHOI1.
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fnaBa 7. CpegHue

ITpouenypa CpeaHue BLIYUCIISET CpETHUE 3HAUCHUS JIJI1 HOATPYII U CBSI3aHHbIE C HUMU OJTHOMEPHBIE CTATUCTUKHI
JUTSI 3ABUCUMBIX IEPEMEHHBIX BHYTPU KaTErOpUi OTHON UJIM HECKOJIbKUX HE3ABUCUMBIX IEPEMEHHbIX.
JOTOJTHUTEIILHO BBl MOXKETE IPOBECTH OAHO(DAKTOPHBIN TUCICPCHOHHBINA aHAJIN3, HAWTH 3HAYCHUS CTATUCTUKY ITa
(eta), a TaxKe BBITOJHATH TECTHI HA JIMHEITHOCTE.

IIpumep. V3Meprm cpemHee TOrIomaeMoe KOJIMIECTBO KUPa [JI KaXIOT0 U3 TPeX TUIOB KYJIMHAPHOTO XUpPa, U
IIpoBeIeM OTHO(MAKTOPHBIN AUCIEPCUOHHBIN aHAJIN3 [T TPOBEPKH, PA3IMIAFOTCS JI 9TH CPETHUE 3HAYCHUSI.

Cratucrukn. CyMMma, 4ruciio HaOJIFOICHUH, cpeiHee 3HaYeHUe, MeANaHa, TpynnoBas MeAuaHa, CTaHAapTHas omuoKa
CpeIHEeTO 3HAYEHMsI, MUHUMAJIbHOE 1 MaKCUMAaJIbHOE 3HAYEHUS, pa3Max, 3HAUCHNE TPYNNUPYIOIIei NepeMeHHOM! 11
NepBO KaTeropuy, 3HaUeHUe IPyNIUPYIOLIel IepeMeHHOIl 1JIs OoceHel KaTeropun, CTaHAapPTHOE OTKJIOHEHHUE,
JIUCTIEPCH S, IKCIIECC, CTAHIapTHAs OMIMOKA KCIecca, aCUMMETPUsl, CTAHAPTHAs OIIMOKA ACUMMETPHH, IPOLEHT OT
0o011eil CyMMBI, IPOUEHT OT 00111ero N , IpOLEHT OT CYMMBI B, IPOLEHT OT N B, TEOMETPUUYECKOE CPEJIHEE,
rapMoHH4ecKoe cpeHee. JlOmoTHUTE IbHBIC CTATHCTUKY BKJTFOYAIOT TUCTICPCHOHHBIN aHAJIN3, 3HAYCHUS 3Ta (eta) u
3Ta KBaJIpaT, a TakXke KpUTepHii JMHeitHocTH, RU R 2 .

Jannsre mist npouenypsl Cpennue

I[aHHble. 3aBUCHUMEIE MEPEMEHHBIC - KOJIMYECTBEHHBIC, HE3dBUCUMBIC ICPEMCHHBIC - KATETOpUaJIbHBIC. 3HaueHus
TpyHIypyromux nNepeMEeHHbIX MOTYT OBITh YHCJIOBLIMU M TEKCTOBBLIMU.

IIpeanoso:xennst. HekoTopbie CTATUCTUKY [IJTS IO PYII, HAIIPUMEP, CPEIHEE M CTAHAAPTHOE OTKJIOHCHNE,
OCHOBAHBI HA TEOPHUU HOPMAJIHHOT'O pACHpeICIICHAS U MOAXOIST I KOJIIMYeCTBEHHBIX IIEPEMECHHBIX C
CIMMETPUYHBIMH pacupefesieHusiMA. POOACTHBIE CTATUCTHKH, TaKHe KaK MeANaHa, TOISTCS U IS KOJIMYECTBEHHBIX
MIepeMEHHBIX, KOTOPBIE MOTYT HE yIOBJIETBOPSTEH YCIOBHIO HOPMAJIBHON pacIpeeIeHHOCTH. [{ucriepcnoHHBIH
AHAJIN3 SBJISIETCS POOACTHBIM B OTHOIICHNHN OTKJIOHEHNH OT HOPMAJIbHOCTH, OJTHAKO JAaHHBIE B KAXKIOI sueiike
JIOJDKHBI OBITH CHMMETPHYHBIMH. [1pH MpoBeIeHNN AUCTIEPCUOHHOTO AHAJIN3A MIPEINO0IATaeTCsl, YTO IPYIIIBI
MIPUHA/JIEKAT COBOKYIMHOCTSM C OJIMHAKOBBIMU JAUCTIEPCUIMHU. [[JI5 MPOBEPKH 3TOTO NPEANOI0KEHUS HCIOIb3yHTe
KPUTEPHii OTHOPOTHOCTH ucnepcuy JIMBUHS, KOTOPBIH BBINOJHSIETCS B poneaype OnHodakTOpHbIi
JIUCTIEPCUOHHBIN aHAIU3.

Kak BemosuTh nponenypy Cpennue
1. BoibGepute B MeHIO:
Anasms > Cpasnenne cpeanux > Cpennue...
2. BeiOepuTe 0/1HY MM HECKOJIBKO 3aBUCHMBIX IIEPEMEHHBIX.
Hcnomnb3yiiTe 01MH U3 CIEIYIOIINX METOIOB JJIs BBIOOPA KAaTErOpHaIbHBIX HE3ABUCHMBIX IEPEMEHHBIX:

* BriOepute o1HY MM HECKOJIBKO HE3aBUCHMBIX IEPEeMEHHBIX. [Tt KaXkK10# He3aBUCHMOI TepeMeHHON
pe3yIbTaThl OyIyT BEIBEACHBI OTACIHHO.

* BriOepuTe 0IMH WM HECKOJIBKO CIIOEB HE3aBUCHMBIX MepeMeHHbIX. Kak bl cJ10i B aTbHEHIIIEM AT
BBEIOOPKY Ha MOATrpymITel. Ecim o/THA M3 He3aBUCHMBIX MIEpEMEHHBIX HAXOAUTCS B ¢JIoe 1, a BTopas - B cIioe 2,
TO Pe3yJIbTAaThl OYAYT BbIBEICHBI B OJTHOI TaOJMIe CONPSKEHHOCTH, 4 HE B OT/IEIBHBIX TaOJMIaX TSI KaK IO
HE3aBUCHUMOU NEPEMEHHOM.

4. Kpome Toro, MOXHO IIeJIKHYTh [1apaMeTpbI [J1sl TOJTyYeHUS JOMOTHUTEILHBIX CTATUCTUYCCKUX JaHHBIX,
TaGJTHIIBI TUCTIEPCHOHHOTO AHAJIN3A, 3HAYEHN 3Ta (eta), 5Ta KkBaapaT, Ru R 2.
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MapameTpbl npouenypsbl CpeaHue

MoxHO BBIOpATh OJTHY WJIM HECKOJIBKO U3 CIICAYIOIINUX CTATUCTHUK TSI HOATPYIII, PACCUNTHIBAEMBIX JJIS
IIEPEMEHHBIX BHYTPU BHYTPU KAXKJIOU OTIAEIbHON KaTErOpuy KaXK 101 IPyIIUPYIOLIEH IEPEMEHHON: CyMMa, YUCJI0
HaOJIIOIeHNH, cpe/iHee 3HAUYeHNe, MeIMaHa, MeANaHa IPYIIbl, CTAHAAPTHAS OLINOKA CPEHEro 3HaYEeHUS,
MHUHHMMAJIbHOE U MAKCUMaJIbHOE 3HA4YEHUs], AMAIAa30H, 3HaUeHUE IPYIIUPYIOLIEH IEPEMEHHON ISl IEpBOU
KaTerOpuu, 3HaYCHUE I'PYIIUPYIOLIEH NEPEMEHHOR AJIs IOCIICAHEN KaTerOpuy, CTaH1apTHOE OTKJIOHEHUE,
JIcepens, 9KClece, CTanAapTHasI OINOKa 9Kcrecca, aCHMMETPHS, CTaHIapTHAs OIIMOKA aCHMMETPHH, IPOLEHT OT
o011et cyMMBI, TPOLEHT OT 0011ero N, MPOIEHT OT CYMMBI B, IIPOLEHT OT N B, TEOMETPHYECKOE CpEIHEE,
rapMOHHUYECKOE cpe/iHee. Bl MOXkeTe H3MEHUTD MOPSAAO0K, B KOTOPOM BBIBOASTCS CTATUCTUKHU MOArpyni. I[Topsnoxk,
B KOTOPOM CTAQTHUCTHUKHU NPUBE/CHBI B ciiicke CTATHCTUKY B sSTUEHKaX, ONMPEAEIISIET UX MOPSIOK IIPU BBIBOJE.
Wroxaluue cTaTUCTUKU TAKXKe BBIBOISTCS AJ1s1 KaXJ0M IEPEMEHHOMN 110 BCEM KAaTErOPUSIM.

Ilepsas. BeIBOIUT NepBOE 3HAYCHUE JAHHBIX, BCTpEUEHHOE B (aiiye JaHHbIX.
T'eometpuueckoe cpeanee. Kopenb n-it cTeneHu U3 NpoU3BEACHUS N 3HAYCHUI HAOJII0 IeHUIA.

TI'pynnuposannas mequana. Menuansl, BBIMACICHHBIC T JAHHBIX, 3aKOIAPOBAHHBIX IO TPUHAJICKHOCTH K
rpymnaM. Hanpumep, i1 JaHHBIX 0 BO3pacTe Kaxkaoe 3HaueHue 11 30-JIeTHAX KOaupyeTcs Kak 35, kaxmoe
3Havenne a7 40-JeTHUX KOaupyeTcs Kak 45 u T.11.; TPYIIOBas MeANaHa - 3TO MEANaHa, BEIYUCICHHAS 110
3aKOIMPOBAHHBIM JAHHBIM.

T'apmonuueckoe cpegnee. Vicnomnp3yeTcs 11 OLGHKH CPeTHEr0 0ObeMa IPYIIbI, KOrga 00beMbl BHIOOPOK B Ipynmax
pasimuaroTes. 'apMoHnYeckoe cpefHee - 3TO 00lIee YUCIIO BBIOOPOK, AEJIEHHOE HA CyMMY BEJINYMH, OOPaTHBIX
06beMaM OTAEJIbHBIX IPYMIL

Dkcyecc. Mepa crpynnmupoBaHHOCTH HAOJITFOICHIA BOKPYT IEHTPAaIbHON TOUKA. JIJIs1 HOPMAJIbHOTO paclpeIeIeHus
3HavYeHne Kkcrecca paBHO 0. [T0JIOKUTENbHBII SKCIIece YKa3bIBaeT Ha TO, YTO IO OTHOIICHUIO K HOPMAJIbHOMY
pacnpeesieHAo HaOJIFOIEHNS 1T TAKUX PACIpeIeIICHU CrPpYIIIPOBaHbI 00Jiee ITOTHO OKOJIO IEHTPA U MMEIOT
6oJ1ee TOHKHE XBOCTHI /10 SKCTPEMYMOB PacCIIpe/IesIeHus], 1 00Jiee TOJICThIE XBOCTHI B 00JIACTH IKCTPEMATIbHBIX
3HaueHNH. OTpHULATEIBHBIN IKCIECC YKA3BIBACT HA TO, YTO IO OTHOIICHUIO K HOPMAaJIbHOMY Paclpe/ieIeHIIO
HaOJII0IeHN s [JI1 TAKUX paclpesieIeHIi CrpynUpoBaHbl MEHee IVIOTHO OKOJIO LIEHTPa U UMEIOT 0oJiee TOJICThIe
XBOCTBI /10 SKCTPEMYMOB pacipe/iesieHus], u 60Jiee TOHKIE XBOCTBI B 00J1aCTU SKCTPEMAJIbHBIX 3HAYECHUIA.

Ilocaennss. BBIBOOUT MOCIIEIHEE 3HAUCHNUE B (paiisie JaHHBIX.
Maxkcumym. Hanbonbiiee 3HaYeHNE YACIOBON TIEPEMEHHOI.

Cpeanee snauenue. Mepa HEHTPaJIbHOM TEHACHIMA. Apu(METUIECCKOE CPEIHES; CYMMA, JICJICHHAS HA YUCIIO
HaOJIIO IEHUA.

Menuana. 3nayeHue, BbIIIE U HUXKE KOTOPOTO MONAAET 10 NOJOBUHE HaOJtoAeHui, nHaye 50-i npoueHTulb. Ecim
YHCJIO HAOIIOIEHU YeTHO, Me/IMaHa eCTh apu(PpMeTHIECKOe CpeIHee ABYX HAXOISIINUXCS B CepeIHe 3HAYCHUH, eCITh
BBIOOPKY YIIOPSIOYUTH O YOBIBAHUIO MJIM 110 BO3pacTaHuio. MeauaHa MpeIcTaBiIseT co00i Mepy IeHTpaIbHOM
TEHJICHIINY, KOTOpasi HeYyBCTBUTEJIbHA K BEIOPOCAM, B OTJIMYHE OT CPETHErO 3HAUCHUS, KOTOPOE MOTYT UCKA3UTh
HECKOJIbKO KCTPEMaJIbHO OOJIBINNX MM MaJIbIX 3HAYCHU.

Munumym. HaumeHnblliee 3HaUECHUE YUCIIOBON EPEMEHHOM.

N. Yucro cinyvaeB (HaOJIIOACHUN MM 3amuceit).

IIpoyent ot 06wero koauuectéa N. [IpOIEHT OT OOIIETo KOJIMYECTBA HAOIFOACHU B KaXK 10 KaTerOpHH.

IIpoyent ot o6weit cymmoi. TIpOIIEHT OT 0OIIEH CyMMBI B KaXIOH KaTEr OPHUHL.
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Huanazon. Pa3HOCTh MeX Ty HANOOJIBIINM U HAMMEHBIINM 3HAYCHUSIMH YHCIIOBON TIEPEMEHHOI; MAKCHMYM MUHYC
MHHUMYM.

Acummetpus. Mepa acumMeTpun pacrpesesenns. HopmansHoe pacnpe/enieHre CHMMETPUYHO, U JIJIsl HEro
acummeTtpus paBHa 0. PacrpesiesieHue co 3HAYMMOM MOJIOKUTEIbHOM ACMMMETPUEH UMeET IJTMHHBIN XBOCT CIpaBa.
PacnpeiesieHre co 3HaYMMON OTPUIATEIHLHON aCHMMETPHUEH UMEET JJTMHHBIN XBOCT cJieBa. B kayecTBe rpyboro
[IpaBKJIa MOXHO CKa3aTh, YTO 3HAYCHUE ACUMMETPHH, O0JIee YeM BJIBOE [IPEBBIIIAIOIIEE €¢ CTAHIAPTHYIO OLIHOKY,
yKa3bIBAET HA HAJIMYKME ACHMMETPHUHU PACIIPE/ICIICHUSI.

Cranzgaptnoe oTkaonenue. Mepa qUCIepCHr BOKPYT CPETHET O, BBIPDAKEHHAS B TEX K€ €ANHULAX U3MEPEHHUS, YTO U
HaOJroieHns. PaBHa KOpHIO KBaJpaTHOMY U3 Aucnepcuu. [Ipu HopmaneHOM pacnpeneseHnn 68% HabroaeHmi
YKJIQJABIBAIOTCS B OJTHO CTAHIAPTHOE OTKJIOHEHHUE OT CpeaHero, u 95% - B ABa cCTaHAAPTHBIX OTKJIOHEeHUS. Ecim,
HaIpuMep, CpeHMA BO3pacT paBeH 45 roaM co cTaHAapTHLIM oTkJIoHeHueM 10, To 95% HabroaeHuit JOKHBI
oKa3zaTbcsd Mexay 25 1 65 rojamMu Ipu HOPMAJILHOM Paclpe/ieIeHUH.

Crangapthas owubka sxkcyecca . OTHOIICHHE YKCIECCa K €r0 CTAaHIaPTHON ONMMOKEe MOXHO UCIIOJIh30BaTh KaK
KpUTEpHUt HOPMAJIBHOCTH (TO €CTh, MOXXHO OTBEPTrHYTH HOPMAJIbHOCTb, €CJIA 3TO OTHOIIICHUE MEHBIIIE, YeM -2, TN
6oupirre, ueM +2). BosbIoe mooXuTEeTbHOE 3HAYCHUE IKCIIECCA YKA3bIBAET, YTO XBOCTHI PACIPEIeICHHS TIITHHEE,
YeM y HOPMAJIbHOT0; OTPHIATEJIbHOE 3HAYEHHUE IKCIIecca YKa3bIBaeT Ha 00JIee KOPOTKHE XBOCTHI (KaK ¥
PAaBHOMEPHOTO PACHPEICIICHHS).

CTaHﬂapTHaﬂ owmuodKa cpeanero. Mepa TOTO, KaK CUJIBHO MOTYT OTJIMYATbCd 3HAUYCHU S CPEAHETO OT BI)I60pKI/I K
BLI60pKe, M3BJICKACMBIX U3 OHOI'O U TOI'O K€ PACIPCACIICHUS. MoxHO MIPUMCHATH IJIsd rpy6oro CpaBHCHUA
Ha6J'IIO,H€HHOl"O CPEAHETO C TUIMMOTECTUYCCKUM 3HAYCHUEM (TO €CTh MOXHO 3aKJIFOUYUTBh, 4YTO JBa 3HAUYCHUSA
Pa3IMIaroTCs, €CJIM OTHOUICHUE UX PA3HOCTH K CTAHAAPTHOMY OTKJIOHCHHUIO MCHBIIIC -2 wim 00JIbIIIe +2)

Crangapthas owudka acummetrpuy . OTHOILICHHE ACUMMETPUH K €€ CTAHAAPTHO OINOKE MOXHO UCIOJIb30BATh
KaK KpUTEPHi HOPMAJIbHOCTH (TO €CTh, MOKHO OTBEPTHYTh HOPMAJIbHOCT, €CJIH 9TO OTHOIIEHHE MEHBIIIE, YeM -2,
um 6oJtbine, veM +2). BosbIioe mooXuTeIbHOe 3HAUYCHNE ACHMMETPHUN YKa3bIBaeT HA JJIMHHBIA IPaBBIA XBOCT
(pacnpenesenus); 60JbIIIOE OTPUIIATEILHOE 3HAUEHNE - HA JIUTMHHBIH JIEBBIH XBOCT.

Cymma. CymMa WM UTOT AJIs1 BCEX 3HAYSHUI IO BCceM HAOJIH0/IEHUSIM, UMEIOIIUM HEeNPOINYIlEHHbIe 3HAUCHUSI.
Hucmepcus. Mepa IUCIiepcuy OTHOCHTEIILHO CPeTHEero 3HaUYeHMs. PaBHa cymMmMe KBaIpaTOB OTKJIOHEHUH OT
CpeIHero, eJICHHOR Ha YHCIIO, Ha eIMHHITY MEHbIIee yrcia HabroneHuit. Jucnepcns m3sMepseTcs B eAUHATAX,
KOTOpPBIE paBHBI KBaIpaTaM eIMHUI] N3MEPEHHS CAMOW IIEPEMEHHOIA.

CTaTUCTHUKH ISl IEPBOTO CIIOS

Tabauya qucrepcuonnoro anaiusa u 3ra. BeIBoguT Tabmny 01Ho(GakTOPHOTro AUCIEPCHOHHOIO aHAJIN3a U
BBIYUCJISICT 3HAYCHUE 3T U 3Ta B KBaApaTe (Mepbl OJIM30CTH) [IJTs KAXKI0U HE3aBUCHMOI IEPEMEHHOI B IEPBOM
cJoe.

Kpurepuii auneitnoctu. BeraucisieT cyMMy KBaJIpaTOB, CTEIICHU CBOOO/IBI M CPETHMIA KBAIPAT JJIS JIMHEHHBIX

HEJIMHEWHBIX KOMIOHEHTOB, a Takke F-oTHomIeHwe, 3HaYeHns R n R-xBanpat. JIMHEHHOCTH HEe BBIYUCIIACTCS, €CIIN
HE3aBHCHMOH 00BSIBIICHA KOPOTKASI TEKCTOBASI IEpEMEHHASI.
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FmaBa 8. Kyosl OLAP

[Tpouenypa OLAP (Online Analytical Processing) KyObI BbIUKCIIsIeT HTOTH, Cpe/IHIE 3HAYCHUS U APYTHe
OJTHOMEPHbBIE CTATUCTHUKY JIJIsI KOJMYECTBEHHBIX MOABITOKABAEMBIX IEPEMEHHBIX BHYTPHU KATErOpUii OHOMN 1Jn
HECKOJIbKHUX KATErOpHaIbHbIX TPYIIUPYIONINX epeMEHHBIX. JIJI5 KaX 10l KaTeropuu Kax 01 rpynnupyroiei
MIEPEMEHHON B TaOJIUIIE CO3/1a€TCsl OT/ICJIbHBIN CJION.

IMpumep. CymMmapHBIE TPOJAXKH U CPETHUEC 00BEMBI OTHOM MTPOIaKH [IJT PA3HBIX PETMOHOB M BUIOB TOBAPOB
BHYTPHY PETHOHOB.

Cratucrukn. CyMMma, 4ruciio HaOJIFOICHUH, cpeiHee 3HaYeHUe, MeANaHa, TpynnoBas MeAuaHa, CTaHAapTHas omuoKa
CpeIHero, MUHUMYM, MaKCUMYyM, pa3dMax, 3HaueHHe IePEeMEeHHOI [IJIs IepBOM KaTeropuu TpyIIUpyIoIeit
NepeMEeHHOH, 3HaUeHNe ePEMEHHON 151 OoCJIeAHell KaTeropuu Ipynnupyroliei nepeMeHHOH, CTaHI1apTHOE
OTKJIOHEHHE, AUCTEPCHUs, 3KCIECC, CTaHAapTHAS OLINOKa 3KclLecca, ACUMMETPHUs], CTAaHAapPTHAS olInOKa
ACHMMETPUH, IPOLCHT OT OOIIEro KOJIMYeCTBa HAOIFOICHAN, TPOLICHT OOl CyMMBI, IPOLIEHT OOIIEro KOJIMYeCTBa
HAOJTFO/ICHAI B KATETOPUSX TPYIIIPYIOIINX IEPEMEHHBIX, IIPOIEHT OOl CYMMBI B KATETOPHSIX TPYIITUPYIOLINX
[IEPEMEHHBIX, TEOMETPUUECKOE CPEJIHEE, FTAPMOHUYECKOE CPEIHEE.

Hannbie a1 nponenypsl OLAP KyObt

I[alﬂlble. IloapITOXUBaEMBbIE MEPEMEHHBIC ABJIAIOTCA KOJIMYECTBEHHBIMU (HeﬂpeprBHbIMI/I NEPEMEHHBIMU,
N3MEPCHHBIMU B HHTCpBaJ’ILHOﬁ IKaJIC UJIM IIKaJIC OTHOHIeHHﬁ), a IPpYIIMpyromue nNepeEMEHHLIC SABJIAFOTCA
KaTeropuaJibHbIMU. 3HaueHus TPYHIIMpyronux rnepeMeHHbIX MOTYT OBITh YHCJIOBLIMU U TEKCTOBBIMU.

IIpeanoso:xennsi. HekoTopbie CTATUCTUKY [IJTS IIOT PYII, HAIPUMeEP, CpeIHee M CTAHAAPTHOE OTKJIOHCHYE,
OCHOBAHBI HA TEOPHUU HOPMAJIHHOTO PACHpeICSICHAS U MOAXOIST 1T KOJIMYeCTBEHHBIX IIEPEMEHHBIX C
CIMMETPUIHBIMU pacupeaesieHusiMu. PoOacTHBIE CTATHCTHUKY, TAKHAE KaK MEANAaHa U AUATIa30H, TOISITCS U IS
KOJIMYECTBEHHBIX IEPEMEHHBIX, KOTOPhIE MOTYT HE YIOBJIETBOPSTH YCIOBUIO HOPMAJIbHOHM pacHpeesIeHHOCTH.

Kax mosyunts OLAP KyGsr
1. Bwibepute B MeHIO:
Anam3 > Otuetsl > Kyost OLAP...
2. BbibepuTe 0/IHY MJIM HECKOJIBKO KOJIMYECTBEHHBIX HO/IBITOXUBAEMBIX IEPEMEHHBIX.

3. Bribepute oOqHY WM HECKOJIBKO KaTETOPHAIBHBIX TPYIIIAPYFOIIAX TePEMEHHBIX.

JlomOJTHUTETbHO MOXKHO!

* BrIOpaTh pa3IMYHBIC UTOXKAIINE CTATHCTUKY (HaxkmuTe kHONKY CtaTnernkn ). [lepen BEIOOpOM CTATHCTUK
HEOOXOIMMO 3a/1aTh OJIHY WM O0JIee TPYIITUPYIOINX TePEMEHHBIX.

* BpI4uCIUTH PA3HOCTH MEX/Y NapaMU MEPEMEHHBIX U MapaMu IPYIII, 3aJaHHBIX TPYIIUPYOLICH HepeMeHHOH
(mwenknute o Pasunoctn ).

* Co3maTh ¥ OTPEAAKTUPOBATD 3aTOJIOBKU (HAXXMHUTE KHOIIKY 3aroJIoBOK ).

*  CKpBITh KOJIMYECTBA, MEHBIIIHE 3aJaHHOIO 1eJIoro. CKphIThIe 3HaYeHUs1 OyayT BeIBOAUTHCA Kak <N, rae N -
3aJIaHHOE TIeJI0e. 3aJJaHHOE MEJIOe TOJKHO OBITH OOJIbINE WJIH PABHO 2.

CratucTtuku B npouenype OLAP Ky6bl

MoXHO BBIOPATh OJIHY MJIM HECKOJIBKO M3 CJICAYIOIINX CTATUCTUK IS MOATPYIII, PACCUUTHIBAEMBIX JIJISI HTOTOBBIX
NIEPEMEHHBIX BHYTPU BHYTPU KaXJ0U OTEJIbHON KaTErOpuu Kax A0 rpyNnnupyrolleil IepeMEeHHOM!: cyMMa, YUCiI0
HaOJII0/IeHNH, cpe/iHee 3HAaYeHNe, MeIMaHa, MeAUaHa IPYIIbl, CPeAHEKBAAPAaTHYECKasl OIIMOKA CPEeTHETO 3HAUYCHMUS,
MHUHHUMaJIbHOE U MAKCUMaJIbHOE 3HA4YEHUs], AUAIA30H, 3HaUeHUE IPYIIUPYIOLIEH IEPEMEHHON ISl IIEpBOU
KaTeropuu, 3Ha4eHNe IPYNNUPYIOLIel nepeMeHHO! AJIsl HOCIIeTHEH KaTeropyuu, CTaHJapTHOE OTKJIOHEHHE,
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Jcepens, 9KCLeCe, CpeTHEKBaIpaTHYecKas OIMOKa 3KCIecca, aCHMMETPHsI, CpeTHEKBaIpaTHYecKas OlIMOKa
ACHMMETPUH, IPOLEHT OT BCeX HAOJIIOICHNH B TPYNIHUPYIOIINX IEPEMEHHBIX, TPOIEHT OT OOIIel CyMBbI B
I'PYNIUPYIOUINX NEPEMEHHBIX, CPETHEe TeOMETPUUECKOe U CPeHee TapMOHUYECKOE.

Bul MoeTe U3MEHUTD NOpsAAOK, B KOTOPOM BbBIBOAATCS CTATUCTUKU IOATPYIIIIL. HOpHE[OK, B KOTOPOM CTATUCTUKN
MNPUBECACHBI B CIIMCKE CTaTUCTHUKH B ﬂ‘IeﬁKaX, ONPCACIIACT UX MOPSAAO0OK IPU BBIBOJC. I/ITO)KaHII/IC CTAaTUCTHUKHU TAaKXKC
BBIBOJISITCS JJIS1 KAXK0U nepeMeHHoﬁ II0 BCEM KATCTOPUAM.

Ilepsas. BeIBOIWT IepBOE 3HAUCHNE TAHHBIX, BCTPEUCHHOE B (haiijie JaHHBIX.
T'eometpuueckoe cpeanee. KopeHb n-it cTeNeHN U3 MPOU3BEICHUS N 3HAUCHUH HAOJIIOICHUT.

TI'pymmuposannas mequana. MenyaHbl, BBIYUCIICHHBIE J1JTs1 TAHHBIX, 3AKOAMPOBAHHBIX MO IIPUHA/IJIEKHOCTH K
rpynnaMm. Hanpumep, 11 JaHHBIX O BO3pacTe Kaxkaoe 3HaueHue 1151 30-JIeTHUX KoqupyeTces Kak 35, kaxaoe
3HaveHue 1151 40-JIeTHUX KoaupyeTcs Kak 45 ¥ T.J.; TPYNIoBasi Me/iuaHa - 9T0 MeJaHa, BEIYUCIICHHAS 110
3aKOMPOBAHHBIM JTAHHBIM.

Lapmonuueckoe cpegnee. Vcnob3yeTcs U1 OLICHKU CpeTHEro 00beMa I'PYNIIbl, KOorJa 00beMbl BHIOOPOK B TPyIIax
pasnmyaroTcs. ['lapMoHHYECKOe cpeiHee - 9TO O0ILee YHUCIIO BEIOOPOK, IeJICHHOE Ha CyMMY BEJIMYMH, 0OpaTHBIX
00beMaM OTACJIbHBIX TPYIIL.

Dkcyecc. Mepa crpylnnupoBaHHOCTH HAOJIFOACHUN BOKPYT LEHTPAJIbHON TOUYKH. JJIs1 HOpMAJILHOTO pacnipeiesieHust
3Ha4eHue skcuecca paBHo 0. [TosoxuTebHbIN HKCIIECC YKA3bIBAET HA TO, YTO [0 OTHOIICHUIO K HOPMAJILHOMY
pacnpeieSIcHAIO HaOJTFOICHUS! 1T TAKUX PACIpeICIICHUI CrPYIIIPOBaHbI 00Jiee INTOTHO OKOJIO IEHTPA U UMEFOT
6o0J1ee TOHKHE XBOCTHI 10 IKCTPEMYMOB pacIpe/iesieHIs, U 00Jiee TOJICTHIE XBOCTHI B 00JIACTH IKCTPEMaIbHBIX
3HaueHnil. OTpUNATETIHLHBIN IKCIIECC YKa3bIBaeT Ha TO, YTO O OTHOIICHUIO K HOPMAJIHHOMY PACIPEIeICHIIO
HAOJIFOIeHNS U1 TAKUX paclpeesIeHIi CrpyIMUpOBaHEl MEeHee TUIOTHO OKOJIO IIEHTPa W UMEIOT 0oJiee TOJICThIe
XBOCTBHI JIO SKCTPEMYMOB pacIpe/iesIeHus], 1 00Jiee TOHKIE XBOCTHI B 00J1aCTH IKCTPEMaIbHBIX 3HAYCHUIA.

Ilocaeqnas. BeIBOIUT nocieiHee 3HaUeHNUE B (aiiie JaHHbIX.
Maxcumym. Hanbosbliiee 3HaueHUe YUCIOBON NEPEMEHHOM.

Cpennee snauenue. Mepa UeHTpaJIbHON TeHISHIMHA. ApUPMETHIECKOE CPe/IHEE; CYyMMa, JIeJICHHAS Ha YUCIIO
HaOJIIOIEHIIA.

Mequana. 3Ha4venne, BbIIIE U HIKE KOTOPOTO MOMNAIAET 110 MOJIOBUHE HabroAeHni, nHavye 50-if nponeHTmb. Ecom
YUCJI0 HAOIFOICHUH YeTHO, MeInaHa eCTh apu(hMETUIECKOE CpeIHEe IBYX HAXOIAIINXCS B CepeAHE 3HAUCHHIA, eCIIH
BBIOOPKY YIOPSAOYUTH N0 YOBIBAHMIO MJIH IO BO3pacTaHUIo. MenuaHa npeAcTaBisieT coboi Mepy HeHTpaIbHON
TCHACHIIUU, KOTOPAasi HEYYBCTBUTECJIbHA K B])I6pOC3M, B OTJIMYUE OT CPEAHETO 3HAYCHU A, KOTOPOC MOT'YT UCKA3UTH
HECKOJIbKO 3KCTPEMaJIbHO OOJIBIINX MJIM MAJIbIX 3HAYCHUH.

Munumym. Haumenbliiee 3Ha4eHUE YUCIOBOM EPEMEHHOM.

N. Yucno ciayvaeB (HaOJIFOACHUNA UJTH 3aMUCEH ).

Ilpoyentnas goaa N 6. TIponieHT OT KOJMYecTBa HAOJFOACHIH 1S yKa3aHHOU TPYIMUPYIOIIEH epeMeHHON BHYTPH
KaTeropuil Apyroii rpynnupyrolueii nepeMeHHoi. Eciu umeeTcst ToJIbKO OHa I'PYNIUPYIOLIAsl HIEPEMEHHAS, 3TO
3HAYEHUE COBMAIAET C MPOIEHTOM OT OOIIEro Yucyia HabJIrOICHUIA.

IIpoyent ot cymmut 6. IIpoieHT OT CyMMBI [JIs1 YKa3aHHOM IpyNIupyroliel NepeMeHHOM BHyTpU kKaTeropuil 1pyroi
rpynnupytouieil nepemenHoil. Ecm nMeeTcs TOJIbKO OJlHA IPYNIUPYOLIas IepeMEHHAs, 3TO 3HAaU€HHE COBHAHAET C

MPOIIEHTOM OT OOIIEH CYMMBI.

Ilpoyent ot 0ob6wero N. TIpolleHT OT OOIIEro KOJMYECTBA HAOFOIEHNH B KaX 10 KaTEr OpHH.
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Ilpoyent ot 0bweti cymmul. TIpoNIeHT OT OOIIEH CyMMBI B KaX 101 KATETOPHUU.

Huamazon. Pa3HOCTh MeX/1y HaWOOJIBIIUM U HAMMEHBIINM 3HAUYCHUSIMH YUCIIOBON IEPEMEHHOI; MAaKCUMYM MUHYC
MHUHUMYM.

Acummetpus. Mepa acHMMETpHH paciipeielicHus. HopMalibHOe pacrnpeiesieHue CHMMETPUYHO, U LTSI HETO
acumMmetpus paBHa 0. PacnpenenieHne co 3HAUMMOH MTOJIOKUTEIPHON aCHMMETpHel IMeeT JJIMHHBIA XBOCT CIIPaBa.
Pacnpenenenne co 3HaYMMO# OTpUIIATEIFHON aCHMMETpHel IMeeT JJIMHHBIN XBOCT clieBa. B kauecTBe rpyooro
IpaBujIa MOKHO CKa3aTh, YTO 3HAUCHHUE ACHMMETpHH, O0Jiee YeM BIBOE MPEBLIMIAOIICe e¢ CTAaHJAPTHYIO OIINOKY,
yKa3bIBaeT HA HAJIMINE ACHMMETPHH PacIpeieIeHus.

Crangapthoe oTKA0HeHue. Mepa TUCTIEPCUU BOKPYT CPETHETO, BEIPAXKEHHAS B TEX K€ €MHUIIAX U3MEPEHUs, YTO U
HaOJroenust. PaBHa KOpHIO KBaJpaTHOMY U3 nucnepcuu. [1pu HopmasibHOM pacnpesesienun 68% Hadro1eHui
YKJIAJIBIBAIOTCS B OJIHO CTAHJIAPTHOE OTKJIOHEHUE OT CpeiHero, u 95% - B 1Ba CTaHJIAPTHBIX OTKJIOHEeHus. Eciu,
HanpuMmep, CpeIHUil BO3pacT paBeH 45 rogaM co CTaHIAPTHBIM OoTKJIOHeHHeM 10, To 95% nabuiroqeHuii TOKHbBI
oKazaThCs MeXAay 25 u 65 rojlaMu pu HOPMaJIbLHOM pacHpe/ieICHUN.

Crangapthas owubka sxkcyecca . OTHOIICHAE IKCIECCa K €r0 CTAHAaPTHON OMIMOKEe MOXHO UCIIOJIh30BaTh KaK
KpUTEpHUit HOPMAJIHHOCTH (TO €CTh, MOXHO OTBEPTrHYTH HOPMAJIbHOCTB, €CJIM 3TO OTHOIIICHWE MEHBIIIE, YeM -2, TN
6oub11ie, yeM +2). BosbIioe moI0XUTEIbHOE 3HAUCHUE IKCIIECCA YKA3bIBACT, YTO XBOCTHI PACIPE/ICIICHHS IJTMHHEE,
4eM y HOPMAaJIbHOT0; OTPUIIATEJIbHOE 3HAYEHHUE IKCIlecca YKa3bIBaeT Ha 00JIee KOPOTKHE XBOCTHI (KaK Yy
PAaBHOMEPHOTO PACHPEIEIICHUS).

CTaH,ZIapTHaH omuodKa cpennero. Mepa TOIr'0o, Kak CHJIbHO MOI'YT OTJIMYATBCs 3HAYCHUS CPEIAHETO OT BLI60pKI/I K
BbI60pK€, H3BJICKAEMBIX U3 OJHOI'O U TOI'O XE€ paCHpCaCJICHUS. MoxHo INPUMCHATD IJIA rpy60ro CpaBHCHUA
Ha6JIIOHeHHOFO CPEAHEIO C TUIIOTECTUYCCKUM 3HAYCHUEM (TO €CTh MOJHO 3aKJIFOUYUTB, YTO JABAd 3HAUCHUA
Pa3JIM4IaroTCs, €CJIM OTHOIICHUE UX PA3HOCTH K CTAHAAPTHOMY OTKJIOHCHHUIO MCHBIIIC -2 uim 0OJIbIIe +2)

Crangaptnas owudka acummetpuy . OTHOILICHUE ACUMMETPUH K €€ CTAHAAPTHOI OINOKe MOXKHO UCIOJIb30BATh
KaK KpUTEPHUi HOPMAJILHOCTH (TO €CTh, MOKHO OTBEPTHYTh HOPMAJILHOCTD, €CJIH 9TO OTHOIIEHHE MEHBIIIE, YeM -2,
uim 6oJbile, yeM +2). bosbIioe nooXuTeIbHOe 3HAUCHUE ACUMMETPHUHM YKa3bIBAST HA JJIMHHBIN MPaBBIiA XBOCT
(pacnpenesenust); 60JbII0€ OTPULIATEILHOE 3HAUEHHE - HA JIJIMHHBIH JIEBBIH XBOCT.

CyMMa. CyMMa WJIM UTOT JJIS BCEX 3HAUYCHMI 110 BCEM Ha6J'IIOI[€HI/IHM, HMCHOIIMM HEMPOIMYIICHHBIC 3HAYCHUS.
ﬂucnepcuﬂ. Mepa JAUCHEPCUN OTHOCUTCIIbHO CPCAHCTO 3HAYCHU . Pasna CYMMCEC KBaJApaToOB OTKJIOHEHUM OT

CpeaHero, IeJICHHO) Ha YHCII0, Ha eIMHHITY MEHbIIee yrcia HabmroaeHuit. Jucnepcns m3sMepseTcs B eANHATAX,
KOTOpPBIE PaBHBI KBaIpaTaM eIMHUIl U3MEPEHHS CAMON IIEPEMEHHOI1.

OLAP Ky6bi: PasHocTH

DTO IMAJIOTOBOE OKHO MO3BOJISIET BBIYUCIIATH PA3HOCTH B MPOICHTAX U aPUPMETHUCCKUAC PA3HOCTU MEXKTY
MOABITOKUBAEMBIMY NEPEMEHHBIMU HJIM MEX/y IPYIIIAMHU, 3aJaBA€MbIMU IPYNIUpPYIOLLEH nepeMeHHoit. Paznoctu
BBIYUCIISIFOTCS ISl BCEX Mep, BRIOpaHHBIX B muajioroBoM okHe OLAP KyOsr: Cratuctuku

PasnocTb Me:xay nepeMeHHbIMH. BBIMHCIISET pa3HOCTH MEX/ly HapaMM IEPEMEHHBIX. B ka0l nape 3HaYeHUs
NTOXAIIUX CTATUCTHUK /JIs1 BTOPOi nepeMeHHoit (MuHyC nepeMeHHas) BBIMUTAIOTCS U3 3HAYEHUH MTOXKAIIIX
CTATUCTUK JJIs1 IEpBO epeMeHHOM. J1J1s1 pa3HOCTEl B IPOLIEHTAX 3HAYEHUE IIOABITOKUBAEMON IEPEMEHHOM 1151
MuHyc nepeMeHHOI UCIIOJIb3yeTcs B KauecTBe 3HamMeHaTtessl. [lepen TeM kak 3a1aThb PAa3HOCTU MEXIY
NepeMEHHBIMH, B TJIABHOM JHAJIOTOBOM OKHE HEOOXOAMMO BBIOpaTh, IO KpaifHelt Mepe, IBe MOAbITOKUBAEMBbIE
IIEPEMEHHBIE.

Pa3HocTh Me:kay rpynnaMu Ha0I0AeHuii. Berauciisier pa3sHOCTH MEXTy Tapoi TPYII, 3aTaHHOH I'PYIIUPYIOIICH

nepeMeHHOU. B kaxxmoif mape 3HaYCHUsI NTOXAIIUX CTATUCTHK JJIs1 BTOPOii kKateropuu (MHUHYC KaTeropusi)
BBEIYUTAFOTCS M3 3HAYCHUI NTOXAIIUX CTATUCTHK [IJTs TIEPBOIf KaTeropuu. Pa3HOCTH B MpOIIEHTAX UCTIOJIB3YIOT
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3HAYEHME UTOXKAIIEeH CTATUCTUKY 1711 MUHYyC KaTeropuu B KauecTBe 3HamMeHaTess. I[lepen TeM kak 3a1aTh pa3HOCTU
MEX/1y TPYNIaMH, B TJIABHOM IMAJIOTOBOM OKHE HEOOXOAMMO BBIOPATH OJHY MJIM HECKOJIBKO TPYHIUPYIOLINX
IIEPEMEHHBIX.

OLAP Ky6bi: 3aronoBok

BbI MOXeTe U3MEHUTDH 3ar0JIOBOK BHIBOAA WJIM JJOOABUTH MOIUCH, KOTOPAsI MOSIBUTCS HUKE BBIBEICHHON TAOJIUIBL.
MO3KHO YIpaBIIATE IEPEXOIOM Ha CIIEIYIOIYIO CTPOKY B 3aT0JIOBKAX M MOIMKUCAX, BBOsI \N TaM, T/Ie BBl XOTHTE
pa3opBaThb CTPOKY.
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fnaBa 9. T-Kputepum

T-Kputepum

JlOCTYIHEI ¢ -KpUTEpUH TPEX TUIIOB:

T-kpuTepuii 17151 He3aBHCHMBIX BHIOOPOK (ABYXBBIOOPOUHBIIi t-kpuTepHii). CpaBHUBACT CpeAHNE 3HAUCHUS OJHON
NepeMeHHOH U1l IBYX Py HabroAeHui. BeinaroTes onucaTesIbHbIe CTATUCTUKY [J1s1 KX A0U TPYIIbI M KpUTEpUit
paBeHCTBa Aucnepcuit JINBUHSA, a Tak)Ke 3HAUCHUS ¢ KaK I NPEANOJIOKUTEIbHO PaBHBIX, TaK U A
IIPEIO0JIOKUTEIbHO HEPABHBIX JUCHEPCHi, a Takxke 95%-1 [oBepuTEeIbHBIN HHTEPBAJI 111 PA3HOCTU CPETHUX
3HAYECHUH.

T-kpurepuii 1511 napHbIX BHIOOPOK (3aBHCHMBIN t-KpuTepHii). CpaBHUBAET Cpe/THIE 3HAUCHUS IBYX Pa3HBIX
MEPEMEHHBIX /IJIs1 OJJTHOI TPYNIBI HAOJIOAEHUNH. DTOT KPUTEPHiA TpeTHA3HAYEH TAKXKE JJIS ITap COUETAEMBbIX
UHAVBUAYYMOB UJIM IUIAHOB MCCJIEIOBAHMS TUla "ClIy4ai-KOHTPOJIb". BEIBOAATCS onucaTebHbIE CTATUCTUKU JJIS
IIPOBEPSIEMBIX IIEPEMEHHBIX, KOPPEJISILIUS MEX 1y HUMU, ONIUCATEIIbHbIE CTATUCTUKU 1JIs IAPHBIX PA3HOCTEH, ¢
-kputepuit u 95%-it JOBEpPUTEIbHBIN HHTEPBAJL.

OnoBbIOOPOUHBI t-KpuTepHil. CpaBHUBAET cpeHee 3HAUCHNE OJHON NEPEMEHHON C U3BECTHBIM UJII
TUIIOTETUYECKAM 3HaUeHHeM. [IOMIMO ¢ -KpUTepusl, BBITAFOTCS OMUCATEIIbHBIC CTATUCTUKY JIJISI IIPOBEPSIEMBIX
nepeMeHHBIX. [1o yMordanuto BergaeTcs 95%-it ToBepUTEIbHBIN MHTEPBAJT ISl PASHOCTH MEXTY CPEIHIM
3HAYCHUEM TIPOBEPSIEMOI IEPEMEHHOI W THIOTETHIECKIM IIPOBEPSIEMBIM 3HAUCHIEM.

T-KpuTepwuit ANA He3aBUCUMBIX BbIOOPOK

[Tponenypa T-kpuTepuit A1t HE3aBUCUMBIX BEIOOPOK CPABHUBACT CPETHUE 3HAUCHHUS JJIS IBYX TPYIIT HAOJIFOICHUT.
B uneasne 00BbEKTHI AJIS 3TOTO KPUTEPUs JOJDKHBI OBITH CIydYalfHBIM 00pa30M NPHUNUCAHBI ABYM I'PYMIIAM, YTOOBI
JIr000€ pa3IMiKe B OTKJIMKE ONPEIesIsIoCh pacCMaTPUBAEMbIM BO3IEHCTBIEM, HAIIPUMED JIeUeHHEM, (UM €ro
OTCYTCTBUEM), & HE IPYrUMU (hakTOpaMu. DTO He BBINOJIHSETCS, €CJIM Bbl CPABHUBACTE CPEIHUIA JOXO JIJISl MY)KUUH
u xkeHIuH. [Tos1 He mpuUnUChIBaeTCs HHAUBUAYYMY CIydaiiHbIM 0O0pa3oM. B mo106HbIX cUTyalusx ciieayer
yOeuThCs, YTO pa3Inuusl B Ipyrux pakTopax He CHIDKAIOT U YBEJIMYMBAIOT 3HAYMMBIC PA3JINYUS CPETHUX 3HAUCHUI.
Ha pazymune cpeHuX JOXOJ0B MOXET OKa3bIBaTh BIMSHHUE TaKoi (pakTop, Kak 00pa3oBaHKeE, & HE TOJBKO MO

IIpumep. ITanueHTH! ¢ BBICOKMM JABJICHHEM CIIyYaiiHBIM 00pa30M JIeNIATCs Ha KOHTPOJIbHYIO TPYIILY U TPYIITY
UCTIBITYeMBIX. [1anieHThl B KOHTPOJIBHOMN TPYIIIE MOJyYaroT IIanedo (hapMaxoJIornyecki HeaKTUBHbIC TaOJICTKN),
a MAIMeHTHI B IPYIIE UCIBITYEMBIX MOJIYYAlOT JIEKapCTBO (UCCiIeAyeMble TaOJIETKH, KOTOPBIE MPEANOI0KUTEIILHO
MOHMXAIOT faBjeHue). [lanueHTsl HaOII01AI0TCS B TEUCHUE JIBYX MECALEB, IOCJIE Yero JJISl CPDABHEHMSI CPETHUX
3HAUYCHUI KPOBSHOIO JABJICHNUS MALIUEHTOB KOHTPOJIbHON I'PYIIbI ¥ IPYMIILI UCTIBITYEMBIX IPUMEHSIIOT
JIBYXBBIOOPOUHBIH # -KpuTepuil. J{aBaeHne Kakoro NalueHTa U3MEpSIIOT OJUH pa3, U KaxAblil MalueHT
MIPAHA/JISKUT TOJILKO K OJIHOM TpymIe.

Crarucruxu. [ KaXx/10if HepeMeHHOIt: pa3Mep BBIOOPKH, CpeIHEE 3HAUCHUE, CPETHEKBAIPATHYHOE OTKJIOHEHNE U
CpeHeKBaApaTHIECKas OINOKa CpEeTHEro 3HaUeHUs. [{J1s pa3HOCTH CpeIHUX: CPeHEE 3HAUCHNUE,
CpeIHeKBapaTHIeCcKas OIINOKA M TOBEPUTEIbHBIN HHTEPBAJI (MOKHO 3a/1aTh TOBEPUTEIILHBINA YPOBEHB).
Kputepun: Kputepuii paBeHcTBa nucnepcuit JINBuHs, a Takxke /~KpUTEPHil paBEHCTBA CPETHUX KaK JJIs
00BbeAMHEHHOH, TaK U JJIs pa3/ieIbHON AUCIEPCUN.

Jannbie mist T-kpuTepust 171 HE3aBUCHMBIX BEIOOPOK

Jlannble. 3HAYCHUS N3y4aeMOi KOJIMYECTBEHHO! MEPEMEHHON HAXO/IATCS B OJIHOM cTOJIO1e (aiiina JaHHbIX. UTOORI
pa3ouTh HAOJIFOICHUS HA JBE TPYIIIBI, B IPOIE/YPE UCIOJIb3YETCsI TPYIIUPYIOIIAs IEPEMEHHAS C IByMS
3HAYCHUSIMU. DTa MepeMeHHast MOXeT ObITh YHCJIOBOU (Hanmpumep, co 3HadeHusIMu 1 u 2 nim 6.25 u 12.5) wm

KOPOTKOIf TEKCTOBOI! (HAaIprUMep, CO 3HAYCHHUSAMU d U HeT ). BO3MOXHO Takke MCHOJIb30BATH KOJMIECTBEHHYIO
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HIEPEMEHHYI0, TAKYyI0 KaK 603pdcT , YTOOBI pa30UTh HAOIIOACHHS Ha BE IPYIIBI IIyTeM 3a4aHus HOPOrOBOW TOUKI
(moporoBas Touka 21 pa3buBaet ospact Ha Tpynnsl: 10 21 roga u 21 rog umm 6oree).

Ilpeanonoxenus. [{i1s ¢ -kpuTepusi, IpeAnoJararoiiero paBeHCTBO IUCIEPCH, HAOIIOACHUS! TOJKHBI ObITh
HE3aBUCUMBIMHU CITy4aitHbIMU BBIOOPKAMU U3 HOPMAJIbHBIX paclpeieSIeH!i ¢ OTMHAKOBBIMU JucnepcusiMu. st ¢
-KpUTEpHsl, HE MPEIIOJIATAFOIIET0 PABEHCTBO MUCIICPCHiA, HAOIFOACHUS JOJDKHBI OBITh HE3ABUCHMBIMU CITyYaifHBIMU
BBEIOOpKAMU W3 HOPMAJIBHBIX paclpeieeHui. [[ByXBEIOOPOYHBIii ¢ -KpPUTEPHUil TOBOJILHO YCTONYUB K OTKIJIOHCHHUSIM
OoT HOpMaJIbHOCTH. [1poBepsst pacnpeneneHns rpaduIecKy, CICIUTE, YTOOBI OHU OBLIN CHMMETPHYHBIMHA U HE
co/iepKam BEIOPOCOB.

UTOOBI NOJTyYUTh t-KpUTEPHI IS HE3aBUCUMBIX BEIOOPOK
1. BwiOepute B MeHIO:
Anaym3 > CpapHenue cpeHux > T-kputepHii 17151 He3aBHCHMBIX BBIOOPOK...

2. BwibepuTe 0/1HY MJIM HECKOJIBKO KOJIMUECTBEHHBIX IIEPEMEHHBIX [JIS1 TPOBEPKU. 1 -KpuTepuii 6yaeT NpuMeHEH K
KaXJI0i IEPEMEHHON B OTAEJIbHOCTH.

3. BrIOepuTe rpymmmpyromnyro NepeMeHHYI0 U HAKMHTE KHOTIKY 3a4aTh IPYMbI , YTOOBI 3a0aTh 1Ba KOJA IS
OTIpeNIeJICHUS] CPABHUBAEMBIX T'PYIIIL.

4. MOXHO IIEJIKHYTh MBIIIbO 110 KHONKe [TapameTpbl 1 BBIOpATH cIOCOO pabOThI € IPOIMYIIEHHBIMU 3HAUYEHUSIMH,
a TaxKe 3a/1aTh YPOBEHB JJIsI IOBEPUTEIILHOTO HHTEPBAJIA.

3agaHue rpynn, cpaBHUBaeMbiX npoueaypoun T-kputepun ana
He3aBUCUMbIX BbIOOPOK

JIJ1s1 YUCITOBBIX TPYNMNUAPYIOMAX HEPEMEHHBIX JIBE TPYIIBI IS # -KPATEPHs GOPMHUPYIOTCS IIyTEM 3a1aHUS ABYX
3HAYCHUN MJIM ITopora:

* 3anannble 3Ha4eHust. Beequre oqHo 3HaueHue B noJie ['pynmna 1, a npyroe 3Hauenue - B noJie ['pymnma 2.
Habronerns ¢ moObpIMI MHBIMH 3HAYCHUSIME OY/yT UCKJIFOUEHBI 13 aHaNm3a. Uncia He 0053aHbI OBITH IEIBIMA
(HampuMep, BIIOJIHE MTOIXOIAT 3HaYeHus 6.25 u 12.5).

* Tlopor. Beenute unciio, pa3ouBaroliee 3HaYCHUS TPYIIIAPYFOIIEH IepeMEeHHOU Ha JIBa MHOXKecTBa. Bee
HAOJIFOJICHAS CO 3HAYCHUSIMI, MEHBIITIMU 3HAUYCHHUSI [TOPOTa, COCTABIISIOT OJHY TPYIILY, & HAOIFOICHUS CO
3HAYCHUSIMH, OOJIBIIUMH VJIH PABHBIMU 3HAUCHHIO IOPOTa, COCTABIIIOT APYTYIO TPYIIILY.

J1 CTPOKOBBIX TPYNIHUPYOIINX EPEMEHHBIX BBEAUTE CTPOKOBOE 3HAUeHMe B roJjie [ pymma 1, a Apyroe cTpoxoBoe
3HAYeHME - B moJie ['pymnma 2, Hanpumep, za u Her. HabroieHns co BceMu MPOYNMU CTPOKAMH UCKITFOYAIOTCS U3
AHAJIN3a.

MapameTpbl npoueaypbl T-KpUTEpUit ANA He3aBUCUMbIX BbIOOPOK

JloBepuTe/ibHbIi HHTEpBAJL. [10 yMOIUAHUIO 17151 PA3HOCTU CPEIHUX 3HAYEHUH BBIBOAUTCS 95%-i1 1OBepUTEIbHBII
uHTepBaI. UTOOBI 3a/1aTh APYTOil TOBEPUTEILHBINA YPOBEHD, BBEANTE 3HAUCHUE Mexay 1 u 99.

ITponymennsie 3Ha4enus. Koraa BeI mpoBepsieTe HECKOJIBKO MEPEMEHHBIX, 1 HEKOTOPBIE U3 HAX COMIEPXKAT
MIPOIYIIICHHBIE 3HAYCHUS, BBl MOXETE YKa3aTh, KaKie HAOIIOACHNUS CIICAYET BKIFOUNATD (MM MCKJIFOUUTH).

*  VckaouaTh U3 KaXKI0r0 aHAJIn3a. HpI/I IIPUMEHCHUU [ -KPUTEPUSI UCIIOJIL3YIOTCS BCE Ha6J'IIOZ[CHI/I$I, B KOTOPBIX
IpoBEpAeMasd NIEPEMECHHAsI UMECT HCIIPONYIICHHBIC 3HAYUYCHU . OO6BbeMBl BLI60pOK MOTYT MCHATBHCA B 3dBUCUMOCTH
OT NEPEMECHHBIX, K KOTOPBIM ITPUMEHACTCSA KpHTepHﬁ.

¢  HckmovaThb HEeJIHKOM. Kan(z[mﬁ pa3 nIpu IPUMEHEHUU [ -KPUTEPUS UCIIOJIL3YIOTCS TOJIbKO T€ Ha6J'I}OI[€HI/I$I,
KOTOPBIC HE UMCIOT ITPONYIICHHBIX 3HAYEHMH JIJIsT BCEX NEePEMEHHBIX, IJI51 KOTOPBIX 3alIPOLICHO IIPUMEHEHHUEC ¢
-KpUATEpuUs. O0BeM BbI60pOK OIMHAKOB 1JIs BCEX TCCTOB.
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T-KpuTepuit ANA NapHbIX BbIOOPOK

[Tpouenypa T-kpuTepuii A1 TAPHBIX BEIOOPOK CPaBHUBAET CPETHIE 3HAUCHUS IEPEMEHHBIX JIJIS1 OJTHO IPYIIIBI
HabroeHnit. Ju1g Bcex HaOJIIOIEHNI BBIMUCIISIOTCS] Pa3HOCTH 3HAYECHUIT IBYX NMEPEMEHHBIX, a 3aTeM IIPOBepseTCs,
OTJIMYACTCS JIU CPEe/IHEee ATUX Pa3HOCTEH OT HyJIs.

IMpumep. I1pu uzyuenun npoo6IeMbl MOBBIIEHHOIO APTEPUATILHOTO IaBJICHUSI U3MEPSIIOT apTepraibHOE 1aBJICHUE
BCEM IMAIIUCHTAM, IIPOBOST JICUCHNE, 4 3aT€M TOBTOPHO U3MEPSIOT AaBJicHHe. TakuM 00pa3om, I KaXI0ro
MAIeHTa U3MEPEHI IPOBOIST /IBa pa3a (TaKue H3MEPEHHS YaCTO HA3BIBAIOT H3MEPEHUSIMH 0 U HOC.1e ).
AJNbTepHATUBHBIM ILTAHOM SKCIIEPUMEHTA JJIS MPUMEHEHHUS 3TOT0 KPUTEPHS SIBIISICTCS UCCIICTOBAHUE AP
CcOoYeTaeMbIX UHIUBUAYYMOB UJIM UCCJIeIOBAHME TUIA "CITyyail-koHTpoJib". [1py n3yyeHnn KpoBsIHOTO JaBJICHUS
MAIEHTHI ¥ COOTBETCTBYIOIINE KOHTPOJIbHBIE CYOBEKTH MOTYT MOAOUPATHCS MO BO3pacTy (75-71eTHeMy HaleHTy
COOTBETCTBYET 75-JICTHUH YJIeH KOHTPOJILHON I'PYIIIBI).

Craructuku. JJ1s1 KaXx 01 epeMeHHOM: cpe/iHee 3HAUeHUE, 00BEM BBIOOPKH, CPEAHEKBAIPATUYHOE OTKIJIOHEHUE U
cpeHeKBaJpaThyeckas omunbdka cpeiHero 3HaueHus. J1jis Kaxx/10i napbl HEPEMEHHBIX: KOPPEJIsusl, pa3HOCTh
CpeIHNX 3HAYCHMUIA,  -KPUTEPU U JOBEPUTEIHHBIN HHTEPBAJI TSI PA3HOCTH CPETHUX (IOBEPUTEIILHBIA YPOBEHD BB
MOXeTe 3a1aTh caMn). CTaHAapTHOE OTKJIOHEHHE U CTAaHAAPTHAS OIINOKA PA3HOCTH CPETHUX.

Hannbie 11 T-xpuTepust A5 MapHBIX BHIOOPOK

Jlannble. 17151 KaXX10T0 TapHOTO TeCTa HEOOXOAMMO 3a4aTh BE KOJINYECTBEHHBIE IEPEMEHHBIC (M3MEPEHHBIC B
MHTEPBAJILHOH IIKaJIe MM IIKajle oTHoueHui). [Tpu ncciaeqoBaHuy nap coueTaeMbIX MHANBUIYYMOB UJIH
HCCJICIOBAHUN THUMNA "CIIy4aif-KOHTPOJIb" OTKJIMKH JJIS KaXI0I0 TECTUPYEMOTro CyOBeKTa U JIJI1 COOTBETCTBYIOIIErO
€My KOHTPOJIbHOTO CyObEKTa JOJDKHBI COAECPKATHCS B OJJHOM HabJroieHny (cTpoke) daiia 1aHHbIX.

IMpennonoxenus. HaGmoaeHUs UT Kak 10U Mapbl TOJDKHBI OBITH MOJIYYEHBI TPU OJIMHAKOBBIX ycIoBusix. CpelHue
Pa3HOCTHU JOJDKHBI OBITh HOPMAJIbHO pachpe/iesieHbl. JIucnepcnn nepeMeHHbIX MOTYT ObITh KaK paBHBIMH, TaK U
HEPaBHBIMH.

UTOO6B! NOTyYUTh t-KPUTEPHIA IS TAPHBIX BEHIOOPOK
1. BwiOepute B MeHIO:

Anaym3 > CpaBHenue cpeHux > T-KpuTepHii 1J1s1 IapHBIX BbIOOPOK...
2. BribepuTe OHY MM HECKOJIBKO MAp MEPEMEHHBIX

MOXHO IIEJKHYTh MBIIIBIO o KHONKe [TapaMeTpbl 1 BEIOPATH CIOCOO pabOTHI ¢ MPOMYIIEHHBIMA 3HAYCHUSIMH,
a TaxKe 3a/1aTh YPOBEHB IS TOBEPUTEIILHOTO HHTEPBAJIA.

MapameTpbl npoueaypbl T-KPUTEpUit ANA NapHbIX BbIOOPOK

JloBepuTe ibHbIA HHTEpBAJ. [10 yMOTUaAHUIO AJ1s1 PA3HOCTU CPEIHUX 3HAUYECHUH BRIBOAUTCS 95%-#1 TOBepUTENbHBII
uHTepBaI. UTOOB! 3a1aTh APYroil TOBEPUTEIILHBINA YPOBEHDb, BBEAUTE 3HaUeHUE Mexay 1 u 99.

Hponymeﬂﬂme 3HAYCHHS. Korz[a BBI IPOBEPSACTEC HECKOJIbKO IICPEMEHHBIX, 1 HCKOTOPBIC U3 HUX COACPKAT
MIPONYIICHHBIC 3HAYCHUA, BbI MOXKCTC YKa3aTbh, KAKUE Ha6.]'IIO,E[CHI/I$[ CJIEAYCT BKJIIFOUYUTH (I/IJ'II/I I/ICKJ'I}O‘{I/ITL)Z

*  Hckaw4daTh U3 Ka:KJI0I0 aHAJIN3a. HpI/I NPUMEHEHUH ¢ -KPUTEPUS UCHOJIb3YIOTCS BCE Ha6J'll-OﬂeHl/lH, B KOTOPBIX
Iapa NpoBEPAEMbBIX NIEPEMEHHBIX UMCIOT HCIPOIIYILIECHHBIC 3HAYCHU . O06BbeMEI BLI60pOK MOTYT MCHSATBHCA B
3aBUCUMOCTHU OT NEPEMCHHBIX, K KOTOPBIM IIPUMCHACTCA KpHTCpHﬁ.

*  MWckmouaTs nesukoMm. [Tpu npuMeHeHnn ¢ -KpUTepus UCIOIb3YIOTCSA TOJIBKO T€ HAOIOICHNS, KOTOPBIC UMEIOT
HEMPOIYIIEHHbIe 3HAYEHHUS I BCeX Map NpoBepsieMbIX nepeMeHHbIX. O0beM BEIOOPOK OJMHAKOB AJISI BCEX
TECTOB.

KomaHpa T-TEST: gononHutenbHbie BO3MOMXHOCTU

SI3BIK CHHTaKCcHCa KOMaH/ TAKXE ITO3BOJIACT:
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* 3amyckaTh OJTHOBBIOOPOYHBIN t-KpUTEPHUH U t-KpUTEPUii 1151 HE3aBUCUMBIX BLIOOPOK MTPHU MIOMOIIH OTHO
KOMaH/bI.

* Tlpu pacuere t-kpuTepHst IJIsl HAPHBIX BHIDOPOK HPOBEPSTH HEPEMEHHYIO BMECTE C KaXKI0M U3 HePEeMEHHBIX B
cicke (mpu momMoru nogxkoMauael PAIRS ).

Oo6patuteck kK Command Syntax Reference 3a nojHoi nHGOpMaNUCH O CHHTAKCUCE SI3bIKA KOMAH/I.

OOHOBLIOOPOUHbIN T-KpUTEpPUIt

ITpouenypa OanoBribopounblit T-kpuTepuit npoBepseT, OTINYAETCS JIU Cpe/lHee OJHON EpeMEHHON OT 3aJaHHOM’
KOHCTAHTBHI.

IMpumepsi. TomycTuM, 4TO TpeOyeTCs y3HATH, OTMYaeTcs Jiu cpeanuii [Q rpymmsr ctyaenToB ot 100. Wom,
HAIpUMep, TPOU3BOAUTEITb XJIOIbEB MOXKET B3ATh BHIOOPKY ITaYeK C MPOM3BOACTBEHHOM JIMHAN W IPOBEPHTH,
OTJIMYAETCS JIM cpeTHuit Bec BBIOOPKH OT 1.3 ¢hyHTOB ipnt 95% MoBepHUTEILHOM YPOBHE.

Craructuku. [ Kaxa0i mpoBepsseMoii IEpeMEHHON: Cpe/iHee 3HAUCHUE, CPETHEKBAAPATUIHOE OTKJIOHEHHE U
cpeHeKBaIpaTryeckas omuodka cpeanero sHaueHus. CpeHsisi pa3HOCTb MEX/Ty KaK/IbIM 3HAUYCHUEM JTAHHBIX U
TUIOTETUYECKOI MPOBEPSEMOIi BEJIMUUHOM, ¢ -KpUTEPUH 1151 IPOBEPKU PABEHCTBA 3TOM PA3HOCTHU HYJIIO,
JIOBEPUTEJILHBIA MHTEPBAJI JJIsl 3TON pa3HOCTH (IOBEPUTEIILHBIN YPOBCHD BBl MOKETE 3a/1aTh CAMM).

JlaHHBIE 1JIsI OMHOBBIOOPOYHOTO t-KPUTEPHUS

Jlanubie. UTOOBI BBIMOJIHATD TECT IS 3HAYCHUH KOJIMIECTBEHHOM MEPEMEHHON W THIIOTETHYECKOTO IIPOBEPSIEMOTO
3HAYCHMS, BEIOEPUTE KOJMUECTBEHHYIO IEPEMEHHYIO H BBEUTE TUIIOTETHYECKOE TPOBEPSIEMOE 3HAUCHHE.

IIpeanosoxennst. DTOT KPUTEPHil IpeaNOIaraeT, YTO JAaHHBIE HOPMAJIbHO paclpe/iesIeHbl; OJHAKO 3TOT KpUTepuit
JIOBOJIbHO YCTOMYUB K OTKJIOHEHUSIM OT HOPMAJIbHOCTH.

Kak mos1yuuTs 0THOBBIOOPOYHBIN t-KPUTEPHiA
1. Bribepute B MeH!O:

Anam3 > CpaBHenne cpeaunx > OQHOBBIOOPOUHDIN t-KPUTEpH...

BriOepute 0/IHY MM HECKOJILKO IIEPEMEHHBIX [IJIsl IIPOBEPKY P OJTHOM U TOM K€ THHOTETHIECKOM 3HAYCHUH.
3. BBenute 3HaUEHME, C KOTOPHIM OyJIeT CPABHUBATHCS KAXK/I0€ BHIOOPOYHOE CPEIHEE.

MOXHO IIEJIKHYTh MBIIIBIO 10 KHONKe [TapaMeTpsl 1 BEIOPATH CIOCOO pabOTHI ¢ MPOMYIIEHHBIMA 3HAYCHUSIM,
a Taxke 3a/1aTh YPOBEHbB IS IOBEPUTEIILHOTO HHTEPBAJIA.

MapameTpbl npoueaypbl OAHOBbLIGOPOUHBIN T-KpUTEpUit

JloBepuTeIbHBIN HHTEPBAJL. [10 YMOJTYAHUIO [IJI PA3HOCTH CPEIHEr0 U TUIOTETUYECKOTO MPOBEPSIEMOr0 3HAYCHUS
BeIBOAUTCS 95%-1 MOBepUTEIIbHBIN HHTEPBAJL. UTOOBI 3a/1aTh IPYrOii JOBEPUTEIHHBIN YPOBEHD, BBEIUTE 3HAUCHIE
Mexay 1 u 99.

Hponymeﬂmﬂe 3HAYCHHSA. KOI",HEI BBI IPOBEPSACTC HCCKOJILKO NICPEMEHHBIX, 1 HEKOTOPBIC U3 HUX COACPKAT
MNPONYIICHHBIC 3HAYCHUS, BbI MOXKCTC YKA3aTh, KAKUC Ha6HIOHeHI/I$I CJIEAYCT BKJIFOUYUTD (I/IJ'II/I I/ICKJIIO‘II/ITL).

*  HUckawouarts u3 Ka’K10ro aHajimsa. HpI/I NPUMEHEHUH ¢ -KpUTEPUS UCIOJIb3YIOTCS BCE Ha6J'[IOHCHI/IFI, B KOTOPBIX
MIPOBEPACMBIC ICPEMCHHBIC UMCIOT HENIPOIIYIICHHBIC 3HAYCHU . O06BbeMEBI BLI60pOK MOT'YT MCHATBHCA B
3aBUCUMOCTHU OT NIEPEMCHHBIX, K KOTOPBIM NPUMEHSACTCA KpI/ITCpI/Iﬁ.

*  MHckmouaTs neaukoM. Kaxxaplit pa3 npu NpUMEHEHUH ¢ -KpUTEPUs UCIOJIb3YIOTCS TOJILKO T€ HAOIIOACHNUS,
KOTOpPBIE HE UMEIOT NPOMYIIEHHBIX 3HAUSHUH /11 BCEX NEPEMEHHBIX, 111 KOTOPBIX 3alPOIIEHO NPUMEHEHNE
-xkputepusi. O6beM BEIOOPOK OJIMHAKOB ISl BCEX TECTOB.

Komanpna T-TEST: gononHutenbHbie BO3MOXHOCTU

SI3bIK cMHTaKCHCa KOMaH/I Tak)Ke MTO3BOJISIET:
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* 3amyckaTb OJTHOBBIOOPOYHBIN t-KpUTEPUH U t-KpUTEPHUii 1151 He3aBUCUMBIX BLIOOPOK MTPHU MTOMOIIH OTHOM
KOMaH/bI.

* Tlpu pacuere t-KpuTepHst IJIsl IAPHBIX BHIDOPOK HPOBEPSTH HEPEMEHHYIO BMECTE C KaXKI0M U3 HEPEMEHHBIX B
cricke (mpu momMoru nogkoMauaer PAIRS ).

Ob6patutech k Command Syntax Reference 3a nojHoi uHGOpPMANUCH O CHHTAKCUCE SI3bIKA KOMAH/I.

Komanpa T-TEST: gononHutenbHbie BO3MOXHOCTU

SI3bIK CUHTaKCcHCa KOMaH]I TAKXKe MO3BOJISIET:

* 3amyckaTb OJTHOBBIOOPOYHBIN t-KpUTEPUH U t-KpUTEPHUii 1151 He3aBUCUMBIX BLIOOPOK MTPHU MTOMOIIIH OTHOM
KOMaH/bI.

* Tlpu pacuere t-kpuTepHst IJIsl IAPHBIX BEIDOPOK HPOBEPSTH HEPEMEHHYIO BMECTE C KaXK0M U3 HEPEMEHHBIX B
cricke (mpu momMoru nogkoMauael PAIRS ).

Oo6patutech k Command Syntax Reference 3a nojHoi nHGOPMANUCH O CHHTAKCUCE SI3bIKA KOMAH/I.

I'naBa 9. T-kputepun
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fnaea 10. OgHOaKTOPHbLIN AUCNEPCUOHHbIN aHaNn3

IMpouenypa OnHodaktopHblil aucnepcuoHublit anam3 (ANOVA) BeinosIHsIET 0AHO(AKTOPHBINH JUCIICPCHOHHBIN
AHAJIM3 JIJIS1 KOJIMYECTBEHHO! 3aBUCHMOM IEPEMEHHOM 10 €IMHCTBEHHO (haKTOPHOIT (He3aBUCHMOI) HEPEMEHHOIA.
JlucniepcHOHHBIN aHAIN3 UCTIOJIb3YeTCs sl IPOBEPKU THIOTE3bl O PABEHCTBE HECKOJIBKUX CPETHUX 3HAUYCHUIA,
COOTBETCTBYIOIIMX PA3JIMYHBIM TPYIIIAM MJIN YPOBHSIM (aKTOPHON IEPEMEHHOM|. DTOT METO/T SIBIISIETCS
PaCIINPEHNEM JIByXBBIOOPOYHOTO f -KPUTEPHSI.

B nomnosiHeHue K BBISBICHUIO HAJIMYMS PA3JIMYMA MEX Iy CPeTHUMU 3HAYEHUSIMU, BbI, BO3MOXKHO, 3aXOTHUTE y3HATH,
KaKyie MMEHHO TPYIIIOBBIE CPEHNE 3HAYECHNS pa3nyaroTcs. ECTh ABa TUIA KPUTEPHUEB AJIsl CPABHEHUS CPEAHUX
3HAUCHMI: alpUOPHBIE KOHTPACTHI U AIIOCTEPUOPHBIE KpUTepur. KOHTPACTHI 3TO KPUTEPUH, KOTOPBIE TPUMEHSIOTCS
210 IPOBEJICHNUS IKCIIEPUMEHTA, alIOCTEPUOPHBIE e KPUTEPUU IPUMEHSIOTCS IToc.1e TPOBEICHUS IKCIIEPUMEHTA. Bl
MOJXeTe TaK)Ke OCYIIECTBIIATH IPOBEPKY HAJIMUUS TPEHIOB 11O YPOBHSM (KaTETOPHUIM).

IMpnmvep. [ToHYNKYN BIUTHIBAIOT PA3JITYHOE KOJIMYECTBO KUPA B IIPOIIECCE UX MIPUTOTOBJICHUS. B sKcriepruMenTe
HCIIOJIL3YIOTCS TPU THUIIA KHUPOB: apPAXHCOBOE MACIIO, KYKYPY3HOE MAacjIO U CBHHOE Cajlo. ApaxnucoBOe W KyKypy3HOe
MacJIO SIBJISTFOTCS] HEHACHIIIIEHHBIME XUPAMHU, & TOIJICHOE CAJIO - HACBHIIIICHHBIM XUPOM. BEISCHSS, 3aBUCHUT JI
KOJIMYECTBO PACXOIYEMOT0 XUpa OT THMA UCHOJIb3YeMOTO XKHUPa, MOXXHO BBHIOPATH allpHOPHBIA KOHTPACT,
MTO3BOJIAIOIINHN BBISICHUTD, PA3JIMYAIOTCS JIM KOJIMYECTBA BIUTHIBAIOIIET OCS JKUPA IS HACBHIIIICHHBIX 1
HEHACBHIIIEHHBIX JKUPOB.

CraTuernkn. {715 xaxa0i TpyNNbL: YUCI0 HaOJII0IeHUH, cpe/iHee 3HaYeHue, CTAaHAapPTHOE OTKJIOHEHUE, CTaHAapTHas
OIIMOKA CPEHEr0 3HAUCHUS], MUHIMYM, MaKCUMyM U 95%-11 1oBepuTeIbHBII HHTEPBAJI 1JI CPEAHErO 3HAUCHUS.
Kpurepuii JIuBuHS OHOPOTHOCTH TUCIICPCHIiA, TAOJHMIIA TUCIICPCHOHHOTO aHAJIN3a U pOOACTHBIC KPUTEPHUH
paBEHCTBA CpeHAX 3HAUCHUI [T KaXXI0W 3aBUCUMON IIEPEeMEHHOIA, 3a/1aBaeMble TI0JIb30BATEJIEM allPHOPHBIC
KOHTPACTBI, @ TAKXXe allOCTePHOPHBIC KPUTEPUH THANa30HA U MHOKECTBEHHBIE cpaBHeHHs: boHdpepponu, [llnmaxa,
kputepuiit Terokn qocToBepHO 3HAUMMOI paznoctu, GT2 ['ox6epra, ["'abpwais, [Jannerta, F-kputepuit
Patiana-DitHoTa-I"abpuais-Yomma (P-2-I'-V F), xputepuii nuana3ona Paitana-DitHora-I"abpuaisa-Yamma
(P-2-T"-¥ Q), Tamxeiina T2, [{lannerta T3, I'eiimca-Xoyaiuta, lannerta C, KpuTepHuil MHOKECTBEHHBIX CPABHECHHI
Hyukana, Cteronenta-Hpromena-Kesca (C-H-K), Trroku b, Yosnepa-/lyukana, llledde n HanMmeHbIIeH 3HAYNMOI
pasHoCTH.

I[aHHLIe JJIs0 O,HHO(baKTOpHOl"O JUCIICPCUOHHOT'O aHaJIi3a

Janupie. PaxTOpHBIC IEPEMEHHBIEC JOJDKHBI OBITH [EJIOUACICHHBIMH, a 3aBICHMAas IepeMEHHAs - KOJIMYeCTBEHHON
(m3MepeHa 1o xpaiiHeit Mepe B HHTepBaJILHOI MIKaJe).

IIpeanogoxenns. Kaxxgas rpynmna siBJaseTCs] HE3aBUCUMOI CITy4aifHO#l BBIOOPKO M3 HOPMAJIbHOTO PACHPEICIICHUS.
JucnepcnoHHbli aHaM3 podacTeH (YCTONYMB) K OTKJIOHEHUSIM OT HOPMAJIbHOCTH, OJTHAKO JaHHBIE JOJDKHBI OBbITh
CHMMETPUYHBL. ["pyNIbI TOJDKHBI BHIOUPATHCS U3 COBOKYIMHOCTEH ¢ OTMHAKOBBIMU JUCTIEPCUSIMHU. J1JIs1 MPOBEpKU
MOCJIEIHET O MPEANOJIOKEHUS UCIOIb3yiiTe KpuTepuil JINBUHS OTHOPOIHOCTH AUCHEPCHA.

YUto6s! BEIIOIHUTE OAHO(DAKTOPHBIH TUCIICPCHOHHBINA aHAIIN3
1. BoibGepute B MeHIO:

Anamu3 > CpasHenne cpeaunx > OaHo¢aKkTOPHbI JUCHIePCHOHHDBI aAHAIH3...
2. BribepuTe OJIHY WM HECKOJIBKO 3aBUCHMBIX IEPEMEHHBIX.

3. Beibepute oHY HE3aBUCUMYIO (DAaKTOPHYIO IEPEMEHHYIO.

KOHTpaCTbI anga O.[IHOd)aKTOpHOFO AUCMNEepCUOHHOIo aHaiaunsa

Bur moxeTe Pa3saciimTb MEXIPYIIIIOBBIC CYMMBI KBAAPATOB HA TPECHIOBBIC KOMIIOHCHTBI UJIM 3a1aTh alIpUOPHBIC
KOHTPACThI.
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IMomuoMuaNbLHBIA. PaznenseT MeXTpynoBsle CyMMBbI KBaAPATOB HA TPEHIOBbIE KOMIIOHEHTEL. Bbl MokeTe
BBITMIOJIHUTH MMPOBEPKY HA HAJIMYUE TPEHIA 3aBUCUMOM IIEPEMEHHOIT IO yIIOPSAOYSHHBIM YPOBHIM (GaKTOPHON
nepeMeHHo#. Hanmpumep, MOXXHO TPOBEPUTH HAJIMUNE JIMHEITHOr O TpeH1a (BO3PaCTAIOIIEro NN yOBIBAIOIIIETO)
3apabOTHOMN IIaThI IO YHOPSIIOYEHHBIM YPOBHSM MEPEMEHHOH’, XapaKTepHU3yIollei ciiykeOHOe MOJIOXKEHUE HIIN
ypOBeHb OOpa30BaHMUSL.

* Crenenb. Bbl MOXeTe BHIOpaTh OJMHOM cTenienu 1, 2, 3, 4 wm 5.

Koa¢pdumentsl. 3a1aBaeMble N0JIb30BATEIEM AIPHOPHBIE KOHTPACTHI, KOTOPBIE OYAYT NPOBEPSITHCS MPU TOMOIIH ¢
-kputepus. Beeaure 3HaueHne koadduipenTa 11 K01 rpymis! (ypoBHs, KaTeropun) GakTOpHOM IepeMeHHOIt 1
IoCJIe BBOJIA OUEPEHOrO 3HAUYEHU S LesIKaiiTe Mblibio no kHonke /lodasuts . Kaxnoe HoBoe 3HaueHue OyneT
JTI00aBIICHO B KOHEI] CIIMCKA KOI(PPHUIUCHTOB. 3a1aTh TONOJHUTEIBHBIC HAOOPHI KOHTPACTOB MOXKHO, IIEJIKas IO
kHomKe Cnen. . [Tonp3yiiteck kHomkamu Caen. u Ilpeasia. 11 mepexoaa OT OOHOTO0 Habopa KOHTPACTOB K APYTOMY.

ITopsimox BBoAa ko3(pHUIMEHTOB BaXeH, TaK KaK OH COOTBETCTBYET BO3PACTAIOIIEMY NMOPSIIKY 3HAYEHUN KaTeroOpuid
(axTopHOIt mepeMeHHOH. [1epBbIit K03(h(HUIMEHT B CIIIICKE COOTBETCTBYET HAMMEHbBIIIEMY 3HAUCHUIO (pakTOpHON
HEPEMEHHOI1, a moceIHui - HanboJbeMy. Hanpumep, ecim pakTopHas nepeMeHHas KMEET IeCTh KaTeropui,
koapunmenter —1, 0, 0, 0, 0,5 1 0,5 conocTaBISIOT HEPBYIO I'PYNITY C ISITOU M 1IECTOM Irpynnamu. B G0sbIIMHCTBE
ciy4yaeB cymMMa Koa(h(hpUIMEeHTOB 10JDKHA OBITH paBHA HYJII0. Habopbl ¢ HEeHYJIeBOI CyMMOIi TakXKe MOTYT ObITh
HCIIOJIb30BaHbl, OJJHAKO B 3TOM CJIy4ae MOSIBUTCS IPeLyIpexIatoliee COOOIEHHE.

AHOCTepMOprIe Kputepun ang O.ﬂHoq)aHTOpHOI'O AUCMNEepCUoOHHOro
aHanusa

VYCcTaHOBUB, YTO PA3JINYUS CPETHUX 3HAYCHHUI CYIIIECTBYIOT, C HOMOIIBIO AalIOCTEPUOPHBIX KPUTEPUEB AUANIA30HA U
HapHBIX MHOXKECTBEHHBIX CPDABHEHMI BbI MOJKETE BBIICHUTD, KaKie MMEHHO CpeiHue pasianyaroTcs. Kputepun
Jluana3oHa BBISBJISIOT OJHOPO/IHBIE TOAMHOXKECTBA CPEAHUX, HE Pa3JIMUaIoIUXCs Mexay coboit. I[TapHele
MHOXECTBEHHbIE CPABHEHUS IIPOBEPSIIOT PA3HOCTU MEXy KaK0H Napoit CpeAHNX 3HAUEHUN U BBIAAIOT MaTPUILYy, B
KOTOPO¥i 3Be310YKaMH 0003HAUYEHBI TPYIIIOBBIE CPETHUE, 3HAYMMO pa3JIMYaroNInuecs Ha YpoBHE ajbda, paBHoM 0,05.

[MpenmomaraeTcst paBEeHCTBO TUCTICPCHIA

Kputepun Trroku qoctoBepno 3HaunMoit paznoctu, GT2 [N'ox6epra, ["'adpuais u edde sBasiroTCss OMTHOBPEMEHHO
KPpUTEpUAMU OUalla30Ha U MHOXCCTBCHHBIX CpaBHeHHﬁ. KpOMe TOTO, JOCTYIIHBI CJICAYIOIUE KPUTCPUN AUANIa30HA!
Teroku b , C-H-K (Cteronenta-Horomena-Kesca), Jyukana, P-D-I-Y F ( F -kputepuii Paitana-Ditnota-I"abpuaJis-
Vamma), P-D-I'-V QO (xputepuit nuanazona Paitana-Ditnora-I"abpuasis-Yamma) u Yosuiepa-Jynkana. JlocTymHbIME
KPUTEPUSIMU MHOKECTBEHHBIX CPaBHCHUI SIBIIsIFOTCS: boH(pepporu, ThroKH JOCTOBEPHO 3HAYNMOI pa3HOCTH,
Mlunaka, 'abpuass, ['ox6epra, JarnerTa, llledde n H3P (Haumenbineit 3HAUNMO pa3HOCTH).

* H3P. Vcnonb3yeT t-KpUTEepHH JJIs IPOBEICHNS BCEX MapHBIX CPABHEHMH TPYIIOBLIX cpeHuX. ITonpaska ais
YPOBHSI OIMMOKKM HA MHOXXECTBEHHOCTh CPABHEHUIT HE /1eJ1aeTCsl.

*  bBongepponu. Ilpn mpoBeIeHNN MAPHBIX CPABHEHNH I'PYNIOBBIX CPEAHNX UCIOJIB3YIOTCS t-KpUTEPUH, HO JIs
YIPaBJICHHUS OOIIMM YPOBHEM OIIMOKH IO YPOBHIO OLINOKH Ka)K10¥ MPOBEPKH BEPOSATHOCTH OIIHOOYHOTO
perIeHns 1eauTes Ha olliee YMCIIo MpoBepokK. JloBepuTeIbHbIE HHTEPBAJIBl M YPOBEHb 3HAYUMOCTH
KOPPEKTUPYIOTCS TaK, YTOOBI y4eCTh MPOBOAMMBIE MHOKECTBEHHBIE CPABHEHHUSI.

e [Numgax. Kputepnit MHOKECTBEHHBIX MOMAPHBIX CPABHEHMH, OCHOBaHHBIN Ha t-craTuctuke. Kpurepnii [llnmnaka
U3MEHSIeT BEJIMYNHY YPOBHS 3HAYMMOCTH B COOTBETCTBUH C YMCJIIOM MHOXXECTBEHHBIX CPABHEHUI 1 00eCIIeUnBACT
6oJ1ee y3Kkue rpaHuIbI, YeM kputepuii bordepponn.

e Illegge. [Tpon3BOAUT OOHOBPEMEHHBIE CPABHEHUSI COBMECTHBIX MAp JJIsI BCEX BO3MOKXHBIX KOMOWHAINI Tap
cpenuux. Mcrmomnn3yet BeibopouHoe F-pacnpeneseane. MoXeT MPUMEHSITHCS I HPOBEPKH BCEX BO3MOKHBIX
JIMTHEHHBIX KOMOWHANIUH IPYIIIOBBIX CPETHUX, & HE TOJILKO JJISl TAPHBIX CPABHEHUI.

* R-E-G-W F. lllaroBas mporeaypa MHOKECTBCHHBIX cpaBHeHHI Paitana-DitHoTa-["abpmaia-Yamma, oOCHOBaHHAS
Ha F-xpurtepuu.

* R-E-G-W Q. lllaroBas nporeaypa MHOXECTBEHHbIX cpaBHeHUI Paltana-OiiHoTa-I"abpuaisg-Yama, ocHOBaHHAS
Ha CTBIOJICHTU3UPOBAHHOM pa3Maxe.
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C-H-K. B cootBetcTBuu ¢ kputepueM CthroneHTa-HpromeHa-Kesca BBITOTHSAIOTCS BCe MONapHbIe CPABHEHUS
CPEJIHNX, UCTIOJIB3YS PACHpE/IesIeHIE CTHIOACHTU3UPOBAHHOTO pa3Maxa. Ecim 06bpeMbl BBIOOPOK OTMHAKOBBI, C
IIOMOIIBIO 1aroBou npoueaypbl CPABHUBACT TAKXKE MMapbl CPCIHUX B OJHOPOAHBIX MOAMHOXECTBAX. Cpe,ELHI/IC
YIOPSIIOYMBAIOTCS MO YOBIBAHUIO, U BHAYAJIE TPOBEPSIOTCS HAUOOJIbIIINE PA3HOCTH.

*  Twroku. cioJib3yeT CTATUCTUKY CTbIOJIEHTU3MPOBAHHOIO pa3Maxa J1Jisl IPOBEAEHUSI BCEX IAPHBIX CPABHEHUIA
MCXAYy rpynnamMu. HOJZ[FOHSIGT YPOBE€Hb OIINOKK OKCIIEPUMEHTA K YPOBHIO OILIINOKNU COBOKYIHOCTH BCEX MAPHBIX
CpaBHEHUI.

*  Kpurepuii Toroku-b. VIconb3yeT CTATUCTHKY CTHIOACHTU3MPOBAHHOTO pa3Maxa IS IIPOBEICHIS BCEX MapHBIX
CpaBHEHHUH MEXTy TpynnaMu. KpuTrieckoil CTATUCTUKOM CIIy’)KUT CpeHEee N3 KPUTHIECKUX CTATHCTUK ABYX
KPUTEPHEB: JOCTOBEPHO 3HAYNMOM pa3HocTH Trrokn 1 CThrogenTa-Heromena-Kerca.

M ﬂyHKaH Bomomasrorcs MAapHBIC CPABHCHUS C UCIIOJIb30BAHUEM LIAI'OBOI'O ITOPsAKA CpaBHeHI/Iﬁ, KakK 1 B KpUTCpuun
CTB}OHGHTa-HLIOMCHa—KCJIca, HO yCTAaHaBJIMBACTCA 3alUTHBIN YPOBCHb JOJIA OIInO0K JJIA Ha6opa IIPOBEPOK, a
HE J1A 0OJIN OIInO0K OTACJIbHBIX ITPOBEPOK. OCHOBAH Ha CTATUCTHUKE CTBIOJICHTU3UPOBAHHOT O pasMaxa.

*  GT2 I'oxbepra. Kputepuii MHOKECTBCHHBIX CPABHEHHI ¥ PA3MaXOB, UCIIOJIb3YIOIIUHA CTHFOCH TU3HPOBAHHBIN
MaKCHMYM MOJYJIS. AHAJIOTHYEH KPUTEPHUIO JOCTOBEPHO 3HAYNMOM Pa3HOCTH ThIOKH.

e T'abpusas. Kputepuii napHbIX CpaBHEHUHN, NCIIOJIb3YIOIINIA CThIOJIEHTU3UPOBAHHBIM MAKCUMYM MO/TYJIs, OOBIYHO
60s1ee MolIHBIH, ueM kputepuil I'ox6epra GT2, koraa pasmepsl aueek He paBHblL. Kputepuii ["abpuasis Mmoxer
CTaTh JIUOEPAJIbHBIM, KOTJJAa Pa3MEPBHI SUEEK CUJIBHO PA3JINYAIOTCS.

*  Youanep-ynxan. Tpoueaypa MHOKECTBCHHBIX CPABHCHUN, OCHOBAHHASI HA t-CTATUCTHUKE; UCIOJIb3YET
0alieCOBCKHMI1 TOIXOI.

*  Jaunerr. t-KpuTepuit MHOXXECTBEHHBIX HAPHBIX CPABHEHUH, KOTOPBIN CPABHUBAET CPE/IHKE MO IPyNIam (yPOBHIM
(haxTOpa) C OTHUM KOHTPOJIBHBIM cpeHuM. [Tociieuss kaTeropust (ypoBeHb (paxTopa) N0 YMOJTIAHUIO CITYKUT
KOHTpPOJIbHOU. Kak BaprHaHT MOKHO BBIOpPATh MEPBYIO KATETOPHUIO. 2-X CTOPOHHMII IPOBEPSIET, YTO CPEIHEE HA
JIF0OOM M3 yPOBHEHl (32 HCKJIFOYEHUEM KOHTPOJIbHOM KaTeropuu) (hakTopa He paBHO CpeAHEMY JIJIT KOHTPOJIbHON
KaTeropuu. <ITaJ0Ha IPOBEPSIET, HE OKAXKETCS JIM CpeHee Ha KaKOM-JIMOO0 U3 ypoBHEil (hakTopa MEHbIIIe, YeM B
KOHTPOJIbHOU KaTeropuu. > ITAJOH IPOBEPSICT, HE OKAXKETCS JIU CPe/IHEe Ha KaKOM-JTHOO U3 yPOBHEU (paKkTopa
60JIbIIIEe, YeM B KOHTPOJIbHOM KATErOPUU.

PasenctBo ,Z[I/ICHCpCI/Iﬁ HC npeanoJiaracTcs

Kputepun MHOXecTBeHHBIX cpaBHeHMiT Tamxeitna T2, [lannerta T3, I'efimca-Xoyasuta u Jannerta C He TpeOyIOT
paBEHCTBA JUCHEPCUN.

*  Tamxeuna T2. KoHCepBaTUBHBIN KPUTEPHil MOMAPHBIX CPABHEHUI Ha OCHOBE t-KpUTEPHsL. DTOT KPUTEPHIA
MTOIXOIUT AJIS CIIy4aeB, KOTa AVCIEPCHU HE PABHBL.

*  Jannerra T3. Kputepuii apHbIX CpaBHEHMI, OCHOBAHHBIN HA CThIOJIEHTU3UPOBAHHOM MAaKCUMYME MOAYJIS.
DTOT KpUTEepuil NOJAXOAUT IS CIIy4aeB, KOT1a IUCIEPCUH HE PABHBI.

e [Teilmc-Xoyaaa. Kputepuii apHBIX CpAaBHEHUN, MHOTIA SIBJISIOIIMIACS JTMOEPATIbHBIM. DTOT KPUTEPHUH MOJXOIUT
JUTSI CITy4aeB, KOTJ1a IUCIEPCUH HE PABHBI.

e Jlannerra C. Kputepuit mapHbIX CpaBHEHUH, OCHOBAHHBIN HAa CTHIOJCHTU3NPOBAHHOM pa3zMaxe. DTOT KpuTepuit
NOAXOOUT AJId CJIy4a€B, KOTJa AUCIICPCUN HE PABHBI.

Ipumeuanue: Bo3aMoxHo, BaM OyJET Jierue MHTEPIPETUPOBATH PE3YJIbTATHl PACUETOB ANIOCTEPHOPHBIX KPUTEPUEB,
€CJIM BBl BBIKJIFOUUTE NepektouaTesib CKPbITh MyCThblie CTPOKH U CTOJIOUbI B T1AJIOroBOM okHe CBoiicTBa TaOIMIIbI
(Ipu axTUBUPOBAHHOU CBOIHOM Tabsmie B MeHIO DopmaT BeiOepuTe CBOICTBA TAOHIB).

MapameTpbl npoueaypbl OAHOPAKTOPHLIN AUCMTEPCUOHHbIN aHaNU3

CTaTHCTHKH. BLI6€pI/IT€ OHY HUJIA HECKOJIBKO M3 CJICAYIOIIUX BO3MOYXHOCTEH:

*  Ommcartenbnble. [{J1 kax10i 3aBUCUMOI IEPEMEHHOHN M KaXA0U IPYNIbl BHIYUCIISFOTCS: KOJIUYECTBO
HAOJTIOICHUIA, Cpe/THee 3HAYCHUE, CTAHIaPTHOE OTKJIOHCHHUE, CTAHAAPTHAS OINOKA CPeIHErO 3HAYCHUS,
MHHUMYM, MAKCUMYM ¥ TOBEPUTEIIbHBIC HHTEPBAIIBI B 95%.
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* (QukcupoBaHHbIE U cJayqaiinbie 3 deKrThl. BEIBOIUT CTaHIapTHOE OTKJIOHEHHE, CTAHJAPTHYIO OIINOKY 1
JIOBEPUTEJIbHBIN MHTEPBAJI B 95% 1171 MoJies ¢ GUKCHUPOBAHHBIME 3G deKTaMH, a TakKe CTAHAAPTHYIO OIINOKY,
JIOBEPUTEIIbHBIN HHTEepBaJ B 95% U OlIEHKY MEXKOMIIOHEHTHOM UCIIEPCUH IS MOJEJIU CO CITyYaitHbIMU
addexramu.

e IlpoBepka ogHOpoAHOCTH qucHepcHu. Boruncisercs ctaTucTuka JIMBUHS 1U1s1 TPOBEPKU PABEHCTBA IUCIEPCUIL
rpyni. DTOT KPUTEPHil He TpedyeT MPeNoI0KEH!S O HOPMAJIbHOCTH.

* bpayna-®opcaiita. Boruncnsercs cratuctuka bpayna-®Qopcaiita 1Jisi IpOBEepKU PaBEHCTBA JUCIIEPCUI TPYIIIL.
DTa CTaTUCTHKA MPEANOYTUTEIbHEe F -CTATUCTUKY B CIIydae, Korjaa TpeOOBaHNE pABEHCTBA ANCIEPCHI HE
BBIIIOJIHSIETCSI.

*  Vamu. BeruuciseTcs ctaTucTuka ¥Yaoda JJI1 TPOBCPKU paBCHCTBA ,HI/ICI'ICpCI/Iﬁ T'pymil. JTa cTaTUCTHKA
OpeAnOYTUTEIIbHES F -cratucTtuku B CJIydac, Kkorjaa Tpe6OBaHI/IC PaBCHCTBA ,E[I/ICHepCI/Iﬁ HEC BBIIIOJIHACTCA.

I'paduk cpenunx. BoiBoauT rpaduk, n300paxaromniuii cpeiHie noArpyni (CpeHue I BCeX IPYII, 33 [aHHbIX
3HAYCHUSIMU (PaKTOPHOM MEPEMEHHO ).

IIponymennsie 3Ha4enus. JTa rpymnna napaMeTpoB MO3BOJISIET YIPABIIATh 00paObOTKOM NPOMYIIIEHHBIX 3HAUCHHUI.

*  Hckmo4aTh no otaeabHocTH. HabroeHne ¢ mpoIyIeHHbIM 3HAaUeHIEM 3aBUCUMO Nt (haKTOPHOI
NepeMEeHHO! He MCHOJIb3yeTcs B aHam3e. He OyayT Takke NCTIOIb30BATHCS HAOIFOACHUS CO 3HAYCHISIMA BHE
3aJIAaHHOTO JAMana3oHa (pakTOpHON MepeMeHHO.

*  HckmouaTs nemkoM. HaOmroieHns ¢ TPOIYIIIeHHBIME 3HAYCHUSIMU [T (PaKTOPHOM MepeMEHHON TN JIITS
0001 M3 3aBIUCHMBIX IIEPEMEHHBIX, B CIIACKE 3aBUCHMBIX MIEPEMEHHBIX TJIABHOT'O TUAJIOTOBOTO OKHA, HE
paccmaTtpuBaroTcs. Ecii He 3a/1aHO HECKOJIBKO HE3aBUCHMBIX IIEPEMEHHBIX, BEIOOP 3TOr0 mapaMeTpa He Urpaet
poJm.

Komanpna ONEWAY: nononHuTtenbHble BOSMOXHOCTU

SI3bIK cCMHTaKCcHCa KOMaH]I TAKXKe MO3BOJISIET:

* PaccunThIBaTh CTATUCTUKH JJIs1 (PUKCUPOBAHHBIX U CIyYalHBIX 3P PekToB. CTaHIapTHOE OTKJIOHEHHE,
CTAaHJAPTHYIO OLINOKY cpenHero u 95%-Hblil ToBepUTEIbHbBIC HHTEPBAJIBI JJI MOEIIeH ¢ (pUKCHPOBAHHBIMNI
appexramu. CTanmapTHYIO OMHOKY, 95%-Hble TOBEpUTEIbHBIE MHTEPBAJIbI U OIIEHKY MEXKOMIIOHEHTHOM
JIUCTICPCUU [T MOJIeJiell co ciyvaiHbiMu 3dextamu (mpu momorru STATISTICS=EFFECTS ).

* 3agaBaTh ajbda-ypoBHHU I HANMEHBIIEH 3HAYNMOI pa3HOCTH, KPUTEPHEM MHOKXECTBEHHBIX CPaBHEHUIA
Boudepponu, Aynkana, ledde (mpu nomomm noakomanasl RANGES).

* 3anmceBaTh MAaTPHIBI CPETHUX 3HAUYCHUIA, CTAHIAPTHBIX OTKJIOHEHWIA U YaCTOT, & TAK)KE CINTHIBATH MATPHUITBI
CpeIHNX 3HAUYCHMUIA, YACTOT, OO BEIMHEHHBIX TUCIICPCHIA, M CTETICHEH CBOOOIBI 11 00 BEMHEHHBIX qUCHePCHA. DTH
MAaTPHIIBI MOKHO MCHOJIb30BATh B KAYECTBE MCXOTHBIX JAHHBIX JJI OMHO(PAKTOPHOTO IUCIIEPCHOHHOTO aHAJIN3a
(mpm momormm mogkomManael MATRIX ).

Oo6patuteck kK Command Syntax Reference 3a nojHoi nHGOpManuei 0 CHHTAKCUCE SI3bIKA KOMaH/I.
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FmaBa 11. O6LwWan NMHeHaA MoAenb: O4HOMEpPHbIN aHanus

ITpouenypa OJIM-oiHOMEpHAS BBINOJHSAET PErPECCUOHHBIN U AUCTIEPCUOHHBIN aHAIU3bI JAJI51 OJTHON 3aBUCUMOI
MEPEMEHHOH 110 OJTHOMY MJIH HECKOJILKUM (pakTopaM W/wim nepeMeHHbIM. DaKkTOpHAsS IEpEMEHHAS ICJTAT
reHepabHYIO COBOKYIMHOCTh Ha I'pymiibl. Ficnosb3yst JaHHYIO NPOUEAYPY, PeaIu3yIoLlyo OOIIYIO JIUHEHHYIO
MO/I€JIb, BBl MOETE MPOBEPATH HYJIEBYIO TMIIOTE3Y O BIUSHUM APYTUX NEPEMEHHBIX HA CPETHUE PAZIMYHBIX TPYIIT
3HA4YEHUI €IMHCTBEHHOH 3aBUCUMOIl nepeMeHHON. Bbl MOXkeTe uccie1oBaTh Kak B3auMOAEHCTBHE MEXIY
(bakTopamu, Tax 1 3PPEeKTH OTACTBHBIX (PAKTOPOB, HEKOTOPBIE N3 KOTOPHIX MOTYT OBITH CITyYaifHBIMU.
JOTOJTHUTEIbHO B MOEITE MOTYT OBITH BKJIIFOUEHBI 2(p(PeKTH KoBapHaT M B3aNMO/ICHCTBHS KOBAPHAT C GaKTOPAMH.
J1s perpeccnoHHOTO aHAIN3a He3aBUCUMBIE (IPEANKTOPHBIE) IEPEMEHHBIE 3aJAF0TCS KaK KOBApUATHI.

ITpoBepka rumoTe3 MOXeT OCYIIECTBIISATHCS KaK [JIs COAJIAHCUPOBAHHBIX, TAK U JJI51 HeCOATAHCHPOBAHHBIX
Mogesieit. [1nan siBisieTcs: cOaaHCUPOBAHHBIM, €CJIM KaXaasl siueiika B MOJIEJIN COJIEPKUT OJANHAKOBOE YHUCIIO
Habmonenuit. [Tomumo nposepku runores npoueaypa OJIM-onHoMepHAs 1aeT OLEHKU MapaMeTPOB.

J171s1 MpOBEPKM TUIOTE3 B MPOLEyPe JOCTYIHBI OOBIYHO MCIOJIb3yeMbIE aPHOPHbIE KOHTPACTHI. [1ocie Toro kKak
OOIIHIi TECT C UCMOJIb30BAHUEM F -KPUTEPUS IOKA3aJI 3HAYUMOCTb, BBl MOXETE UCIOJIb30BATH AIOCTEPUOPHBIE
KPUTEPHHU, YTOOBI OLIEHUTD PABIIMUMSI MEX/Y KOHKPETHbIME cpeiHUME. OlleHeHHbIE MapruHaJIbHbIE (IPYIIIOBbIE)
CpeHHE JAIOT OIEHKM MPeICKa3aHHbIX CPEHUX 3HAYCHUH IS STYeeK B MOJIe)H, a Tpaduku npoduiiei (rpadpuku
B3aUMO/ICHCTBUI) [IJIS1 3TUX CPEIHUX MMO3BOJIAIOT JIETKO BU3yaIM3UPOBATH MCCIICAYEMbIC B3aMMOCBSI3H.

HJ’IH IIPOBCPKU IlOl'[yHleHI/Iﬁ O MOJICJIA B (baﬁﬂe JaHHBIX MOTYT OBITH COXPAHCHBI B Ka4Y€CTBE HOBBIX ICPEMCHHBIX
OCTATKU, MPCACKA3aHHBIC 3HAUYCHU A, PACCTOSHUSA KyKa " BCJIMYMHA ILJICYAa.

[Tosre B3permenusiit MHK mo3BoJisieT 3a1aTh IepeMeHHYO, UCIIOIB3YEMYIO [IJIs1 TOTO, YTOOBI IPUIACATH HEPABHBIC
Beca HAOJTFOIEHNSIM BO B3BEIICHHOM METOC HAMMEHBIIINX KBaAPAaTOB, BO3SMOXKHO, TSI KOMIICHCAIIUH Pa3JIMYMii B
TOYHOCTH U3MEPEHHIA.

ITpumep. JlanHbie cOOpaHbI B TEUEHUE HECKOJILKUX JIET IS OT/IEJIbHBIX OETYHOB - yYACTHUKOB UMKArckoro
MapadoHna. 3aBUCUMON IEpEMEHHOH SIBJISIETCS BpeMsl, 32 KOTOPOe KaXAblil OeryH MpoberaeT TUCTAHIIUIO.
OcTtasibHbIe (PaKTOPBI BKJIFOYAFOT MOT01y (XOJIOTHASI, XOPOIIAsl UJTH XKapKasi), YHCIIO MECSICB TPEHUPOBKH, YUCIIO
Mpe/IIeCTBYOIIMX MapadoHOB U 10JI. Bo3pact paccmaTpuBaeTcst kak KoBapuata. Bo3MOXKHO, YTO Bbl OOHAPYKUTE,
410 3 EKT moJIa, a TAKKE B3aNMOJICHCTBIE 110JI1a ¥ TOTObI SIBJISIFOTCS 3HAYMMBIMHU.

MeTtoapl. [1pu npoBepke pa3jIMYHBIX TUIIOTE3 MOTYT MCIOJIb30BAThCS CyMMBbI kBaapaToB Tumna |, tuna 1, Tuna 11l
tuna [V. Tun Il 3amaeTcs mo ymoMaHuto.

CraTHcTHKH. ATIOCTEpHOPHBIE KPUTEPHUH AUANa30Ha 1 MHOKECTBEHHbBIC CPABHEHNUS: HAMMEHbIIIAS 3HAYNMAS
pasHoctb, boudepponn, lllunaka, lledde, MHOKECTBeHHBIN F-KpuTepuii Paitana-DiinoTa-I"adbpussis-Yaa,
MHOXECTBEHHBII kpuTepuii quana3ona Paitana-OitHoTa-I"adbpusng-Yamua, Cteronenta-Hbromena-Keca,
kputepuil ThIOKM TOCTOBEpHO 3HAYMMON pasHocTH, Thioku b, [lynkana, ['ox6epra GT2, "'abpuass, t-kputepuii
Vomnepa-/lynkana, JlanHeTrTa (OJHOCTOPOHHUI U AByXCcTOpOHHMIT), Tamxeitna T2, Jannerra T3, [Neiimca-Xoyaiuia
u Nannerta C. OmucaTelbHbIC CTATUCTHKY: HAOJFOICHHBIC CPEIHIE, CPSTHEKBAPATHUCCKAC OTKIIOHCHUS ¥ YaCTOTHI
B sTUeiikax JJIs BCEX 3aBUCUMBIX epeMeHHbIX. Kpurtepwnit JIuBuas (Levene) oqHOPOIHOCTH TUCTICPCHIL.

T'paduxu. Pazopoc mo ypoBHSIM, OCTaTKH U MpOoHUIIb (B3aUMO/ICHCTBYE).
Hannble a1 nponeaypsl OJIM-ogHomMepHas
Jlannble. 3aBrcuMast IepeMEHHAs SIBJISIETCS KOJIMYeCTBEHHOU. DaKTOPbI ABJISIOTCS KaTeropuabHbIMU. OHU MOTYT

IPUHUMATD YUCJIOBBIC UJIM TEKCTOBBIC 3HAYCHU A JIJIMHOM 10 BOCBMU CUMBOJIOB. KOBapI/IaTI)I SIBJIAFOTCA
KOJIMYECTBECHHBIMU IEPEMCHHBIMU, CBA3AHHBIMU C 3aBUCUMOM HCpCMCHHOﬁ.
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IIpeanosoxennst. JlanHbIC IPEACTABIISIOT COOOM CIIy4yaiiHyI0 BEIOOPKY N3 HOPMAJIBHOW COBOKYIHOCTH; IUCHIEPCHUs
JUIS BCEX sYeeK JOJDKHA OBITh OIMHAKOBOM. /{ucepcnoHHbIN aHaIm3 podacTeH (YyCTONYNB) K OTKJIOHEHUSM OT
HOPMAaJIbHOCTH, OJTHAKO JaHHbIE TOJDKHBI OBITh CHMMETPUYHBI. [{J1 MPOBEPKH MPEANOJIOKEHUNA BBl MOXKETE
UCIIOJIb30BATH KPUTEPUHN OJJHOPOJHOCTHU AUCTEpcun U rpaduku pazdpoca mo ypoBHsM. Bbl MoxkeTe Takxke
HCCIIEIOBATH OCTATKU U TpaUKH OCTATKOB.

Kak 3anyctuts nponenypy OJIM-omnomepHas

1. Bribepute B MeH!O:
Anam3 > O6wmas Juneiinast mogesn > OJIM-o/1HOMepHASL. ..
BriOepuTe 3aBUCHMYIO IEPEMEHHYFO.

3. BwibGepuTe He3aBUCHMBIE IEPEMEHHBIE 115 CIUCKOB PukcnpoBanHble (hakTopbl, Ciryuaiinbie GakToOps! U
KoBapuaTtsl B COOTBETCTBUY C BaIllMMHU TaHHBIMU.

4. J1OomOJHHUTEHHO BBl MOXETE UCIOJIL30BaTh NoJie Basemenubiit MHK, 4TOOBI 3a/1aTh IEpEMEHHYIO BECOB IS
aHaJin3a B3BCHICHHBIM MCTOJOM HAMMECHBIINX KBAAPAaTOB. Ecim 3navenue B3BCIJ.II/IB3,I-OIJ.[GI71 HCpGMCHHOf?I PaBHO
HYJIIO, OTPHUIATEJIbHO, UJIH IIPOIYIIIEHO, HAOJII0IeHNE UCKITIoYaeTCs U3 aHam3a. [lepeMeHHas, ucnosbs3yemas B
MOJIEJIM, HE MOXKET ObITh B3BEIIMBAIOIIIEH.

O6wasn nuHenHaa moaenb (OJIM)

- - ” — |
E Univariate: Model
rSpecify Model
Full tactorial @ custom
Factors & Covariates: hodel:
u gender gender
Iﬂ style style
gendertstyle

rBuild Term(s)

Type:

Interaction

Sum of squares: Typell = @ Incluce intercept in model

[Cortinue]

[ carcet |[ Hew |

PucyHok 1. uanorosoe okHo OJIM-oaHomepHas: Moaens

3agaths Moaennb. [TostHas pakTopHAS MOJIEIb BKJIFOYAET B ceOsl Bce TyIaBHbIE 3 (eKThl (PaKTOPOB U KOBApHAT, a
TakKe Bce MexX(pakTOpHbIe B3anuMoaeiicTBus. OHa HE COIEP)KUT B3aUMO/ICHCTBUIT MEX /1y KoBapuataMu. Boibepure
HacrpauBaemasi , 4T0ObI 321aTh TOJIBKO [TOJIMHOKECTBO B3aUMO/ICHCTBUN MJIM B3aMMOICHCTBHS THNA (HAKTOP -
koBapuata. Heo0XoaumMo yka3aTh BCe YJIEHBI, BKJIFOYAEMbIE B MOJIEIIb.

q)aKTopbl H KOBapuaTtbl. Hepe'{I/ICHH}OTCH Q)aKTOpLI " KOBApUATHI.

Mojeab. MoJiesb 3aBUCUT OT IPHUPOIbI BAIIUX JaHHBIX. BoiOpaB HacTpauBaemasi, BbI MOXeTe OTOOpATH TJIaBHBIC
3 GEKTH 1 B3aNMOACHCTBHS, KOTOPBIE MPEACTABIISIOT HHTEPEC [IJTs aHAJIN3A.
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CymMa KBaipaToB. MeTo1 BEIYUCIICHHUS CyMM KBaApaToB. 1151 cOQIaHCHPOBAHHBIX M HECOATAHCHPOBAHHBIX
MoJieseit 06e3 MyCThIX siueek OOBIYHO UCTIOJIb3YeTCS METO CyMM KBaapaToB Tumna I11.

Bxurouuts B Mo1e/1b CBOﬁO)IHbIﬁ yjieH. OOBIYHO B MO/J€CJIb BKJIFOYAKOT CBO6OI{HBII71 yjieH. Eciu BeI npeanoJjaracTe,
4YTO JAHHBIC OPOXOAAT Y€PE3 HAYAJIO KOOPAUHAT, CBO6OI[HI)H71 YJICH MOXHO UCKJIFOYUTH.

Co3gaTtb uneHbl

s BeIOpaHHBIX (DaKTOPOB U KOBAPHAT:

B3anmoneiictBre. Co31aeTcs YeH B3aMMOACHCTBIS HAMBBICIIIETO TTOPS/IKA BCEX BRIOPAHHBIX IEPEMEHHBIX. DTO
3aJ1aHO MO YMOJIYAHMUIO.

I'naBubie 3¢dexTnl. Co3aarorcs riaaBubie 3G(EKThI A1 BCeX BBIOPAHHBIX EPEMEHHBIX.

Bce 2-daxTophbie. Co3aroTcest Bce BO3SMOXXHBIE BYX(DAKTOPHbBIE B3aAMMO/ICHCTBHSI BHIOPAHHBIX IEPEMEHHBIX.
Bce 3-daxTophble. Co3maroTcs Bce BO3MOXKHBIE TPEX(PAKTOPHBIE B3aNMO/ICIHCTBNIS BBIOPAHHBIX IIEPEMEHHBIX.
Bce 4-axTopuble. Co3/1aroTCs BCE BOZMOXKHBIE YeTHIPEX(aKTOPHBIE B3AMMOACHCTBHUS BEIOPAHHBIX EPEMEHHBIX.

Bce 5-daxTopnbie. Co3atoTcst Bce BO3MOXHbBIE I TU)AKTOPHBIE B3AaUMO/ICHCTBUS BHIOPAHHBIX IIEPEMEHHBIX.

Cymma KBagpaToB

J1u1st BBIOpaHHOW MOJIEJIM BBl MOXeTe BBIOpaTh TUI cyMM kBaapaToB. Tun III sBiseTcs HanboJiee 4acTo
HCIIOJIb3YEMBIM, U OH 33JaH M0 YMOTYaHUFO.

Tun I. DTOT MeTOA Takke U3BECTEH KaK METO/ NEPAPXMUYECKON IEKOMIIO3UIINN CyMM KBaApaToB. Kaxkablil €wien
KOPPEKTHPYETCS TOJIBKO MO MPEIIIECTBYIOIEMY eMy YJIeHy MoieH. Tum | cyMM KBagpaToB OOBIYHO UCIIOIB3YETCS
JUISL:

* (COasraHCHPOBAHHOM MOJEIIH JUCIEPCHOHHOTO aHAJIN3a, B KOTOPOI BCe TIaBHBIE 3(eK T onpeaesstoTes 10

3¢ (exToB B3auMOIEHCTBHI TIEPBOTO MOPSIIKA, BCe IPPEKTH B3aUMOACHCTBHIA IEPBOTO MOPSIAKA ONMPEIEIITIOTCS
110 9 PEeKTOB B3aMMOJIEHCTBUI BTOPOTO MOPSIIKA, U TAK Jajee.

e [TommHOMMATHHON PErPECCHOHHON MOEIH, B KOTOPOI BCE WICHBI 00JIee HI3KOTO MOPSIIKA ONPEICIISTFOTCS
paHbIIle, YeM JIFOOBIe YJICHBI 00Jiee BBICOKOTO ITOPSIIKA.

* YucTo rHe30BOI MoJiesn, B KOTOPOit apdeKT, onpeieIeHHbII NepBbIM, BJIOXEH B 3(QGEKT, onpeaesIeHHbII
BTOpBIM; 3(pekT, onpenesIeHHbI BTOPBIM, BJIOXKEH B 3((DEKT, ONpe/IeICHHBIN TPEThbUM, U Tak fajiee. (DTy popmy
BJIO’KEHHSI MOKHO 3a1aTh TOJIBKO C TOMOIIIBIO SI3bIKA KOMAH]).

Tun I1. DTOT MeTOA BEIYACIISAET CYMMBI KBaAPaTOB 3(h(heKTa B MOIEIIH, CKOPPEKTHPOBAHHBIE IO BCEM OCTAJIbHBIM
"mogxoasmuM” adpdextam. [Tox "moaxoasmmm” moHUMAETCS TOT 3PPEKT, KOTOPHIH COOTBETCTBYET BCEM
adexram, He cosiepKamM uccieayemMblit apdexT. MeToa cymm kBaapaToB Tuna Il oObIYHO UCTIONIB3YeTCS JJIS:

* (COaJTaHCUPOBAHHOM MOJIEJIH AUCIIEPCHOHHOTO aHAJIN3A.
* JIro0oit Mozesn, KOTOpast COIEPIKUT TOJIBKO rJIaBHBIC 3(Pp(eKThI PaKkTOPOB.
e JIro0o¥ perpeccCHoOHHON MOIEITH.

* Umucro ree3oBoro mwiana. (31y GopMy BJIOKEHUS MOKHO 3a/1aTh C IOMOIIBIO SI3bIKa KOMAaH/I.)

Tun I11. 3agaercs Mo yMOJMAHUIO. DTOT METO/I BEIYUCIISIET CyMMBI KBaIpaTOB 3G (eKTa B IJIaHEe KaK CyMMBI
KBaJIpaTOB, CKOPPEKTHUPOBAHHBIE IO BCEM OCTAJBHBIM 3(PPeKTam, He coaepKaIuM TaHHbIN 3D dekT, u
OPTOTOHAJILHBIM K JII0O0MY 3(pekTy (ecim Takue ecTh), cofepkaieMy AaHHbIH d3pdekT. CyMMBI KBaApaTOB THIA
I umeeT 0/1HO IJIABHOE MPEUMYILECTBO, 3aKJIFOUAOINEECs] B TOM, YTO OHU MHBAPHMAHTHBI OTHOCHTEJIBHO YaCcTOT B
sueiikax, noka oomas gpopma "onenunBaemoctu" (estimability) ocraercst HensmenHoW. TakuM 0Opa3oMm, 3TOT THII

'naBa 11. O6mmas mHeliHAs MOJIeJIb: OJHOMEPHBII aHAIN3 47



CYMM KBaJIpaTOB YaCTO CYMTAETCS TOJIE3HBIM JJIs1 HecOaJJAHCUPOBAHHON MOJIesn Oe3 MyCTHhIX siueek. B (hakTopHOM
niaHe 0e3 MyCTHIX sTYeeK 3TOT METOJI IKBUBAJICHTEH MeTo 1y KleTca B3BEIIeHHBIX KBAIPATOB CpeHNX. MeTo cyMM
kBaspatoB Tuna Il oOb1YHO UCONB3yeTCs JJI5:

* JIroOBIX MOJIeNIei, mepeuncIeHHbIX i1 Tuna I u tuma II.

* Jlro06oii cOaslaHCUPOBAHHOW WJIM HeCOATAHCHPOBAHHON MOJIeJH O€3 IyCThIX SUeeK.

Tun I'V. OTOoT MeTOI pa3paboTaH I CIy4asi, KOTr/aa eCTh MycThle stueiikn. 171 moboro adgdekta F' B JaHHOM ILJIaHE,
ecim F He coiepkuTcst B Iro0oM apyrom saddexre, To Tun [V = tun 111 = tun I1. Koraa F cogepxutces B Ipyrux
addexrax, Tan IV pacnpenesnsieT KOHTPACThI, COOPMHUPOBAHHBIE CPEAN TAPAMETPOB B F', pABHOIPABHO MEXIY
BceMH 3 dexTaMu 60jiee BBICOKOTO mopsiaka. MeTox cyMM KBaapaToB Tumna [V o0bIMHO UCTIOIB3yeTCs AJIS:

e JIroObIX MOJIeJIeH, mepeuncIeHHbIX U1 Tuna I u tumna II.

* Jlro6oi cOaTaHCUPOBAHHOMN UJTH HeCOAJTAHCUPOBAHHON MOJIEIIM C MMyCThIMU STYEHKAMH.

KoHTtpacTtbl OJIM

KoHTpacTs! HCTIOIB3YFOTCS Al TPOBEPKU PA3IIMYUI MEeXAY YPOBHIME (pakTopa. Bel MokeTe 3a1aTh KOHTPACT IS
KaXX70T0 (pakTopa B MOJENH (B MOJIEIIM MOBTOPHBIX M3MEPEHUH T KaXKIO0TO MEXIPYIIIOBOTO (haKkTopa).
KoHTpacTs! mpeAcTaBiIstoT co00i JMHEHbIE KOMOWHAIINH TAPaAMETPOB.

OJIM-oanomepnas. [TpoBepka runore3 ocHOBBIBaeTCsl Ha HyJieBol runoteze LB =0, rie L - maTpuna
K02((HUIIMEHTOB KOHTPACTOB, a B - BekTop mapametpoB. [Ipu 3amanuu koHTpacTa coznaercs L -matpuna.
Ctomnbnp! L -MaTpuiibl COOTBETCTBYIOT (PAKTOPY, COUETAIOIIEMYCS ¢ KOHTpAcTOM. OCTaBIINECs CTOJIOIbI
KOPPEKTUPYIOTCS TakK, 4ToObI MaTpua L momyckasa olneHky.

BbIBO,E[ BKJIFOYAeT £ -CTATUCTUKY OJI KaXXO0T0 Ha6opa KOHTpPACTOB. Z[J'IH paSHOCTCf/'I KOHTPACTOB TAKXXE€ BbIBOAATCS
COBMCCTHBIC TOBCPUTECIIbHBIC NMHTCPBAJIbI TUIIA EOH(prpOHI/I, OCHOBAHHBIC HA  -pacCIpecICHUN CTLIO,Z[SHTEL

WMmeronmecst KOHTpACThI

JlocTynHBI cieiyronye KOHTPACTHI: OTKJIOHEHHS, IPOCThIE, M depeHnnaIbable, XeJIMepTa, TIOBTOPSIeMbIe U
[IOJIMTHOMUAJIbHbIE. JIJI11 KOHTPACcTOB TUIA OTKJIOHEHHE U IIPOCTHIX KOHTPACTOB B KAYECTBE OLIOPHON KaTEropuu
MO>HO yKa3aTbh [IEPBYIO UJIU IIOCJICIHIOIO KATETOPUHU.

Tunbl KOHTPacTOB

Ortkionenne. CpaBHUBACT CpeHEE 3HAUCHIE KAXIOTO YPOBHS (MCKITFOYAs OTIOPHYIO KATETOPHIO) CO CPETHIM
3HAYCHNEM BCEX YPOBHEH (TeHepaJIbHBIM CPETHUM). Y POBHU (paxTOpa MOTYT OBITH PACIIOJIOKEHBI B IPOM3BOJIEHOM
MOPSIZIKE.

npoctbie. CpaBHUBAET CpeHEE KaXk/I0T0 YPOBHS CO CPEAHUM 3aJaHHOTO YPOBHS. DTOT TUI KOHTPACTOB MOJIE3EH,
KOI'/1a eCTh KOHTPOJIbHAS Ipynma. Bel MoxeTe BbIOpaTh NEPBYIO UM MOCJIEIHIOIO KaTerOPUIO B KAYeCTBE OMOPHOI.

Pa3znoctb. CpaBHHBACT CpelHEE KAXKIOTO YPOBHS (32 UCKJIFOUCHIEM HIEPBOT0) CO CPEIHUM 3HAUCHUCM TIPEIBIITYIITIX
ypoBHeii. (MHOT1a HA3BIBAFOTCSL OOpATHBIMU KOHTPAcTaMU XeJIMepTa.)

Xemmept. CpaBHUBAET CpeHEE KAXKIOTO YPOBHS (pakTopa (3a MCKIIFOUCHUEM TTOCIIETHEr0) CO CPEIHAM
MOCJIEAYIOIINX YPOBHEN.

IoBTopsiemblii. CpaBHHUBAET Cpe/iHEe KaXKI0I0 YPOBHsI (KpOMe MOCJIEAHEr0) CO CPETHIM CIIEAYIOIIEr0 YPOBHSI.
IMomHoMua BB CpaBHUBACT JIMHEHHBIN 3P PeKT, kKBaapaTuuHbIi 3hdexT, Kyonueckuii 3 GexT, u Tak aasee.
[TepBas creneHb CBOOOABI COMCPKUT JIMHEUHBIN 3(P(EKT O BceM KaTeropusM, BTOpast CTEIeHb CBOOOIHI -

KBa,HpaTI/I‘IHLIfI 9(1)(1)€KT, U TaK gaJice. Takue KOHTPACTBI 4aCTO UCIIOJIB3YIOTCA AJI OUCHKHU ITOJIMHOMUAJIbBHBIX
TPECHIOOB.
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padukn npodpunen B OJNIM

I'paduku npodueit (rpadukn B3anMoAeHCTBHUIT) OJIE3HBI JJI1 CPABHEHHSI MAaPTUHAJIBHBIX CPETHIX B MOJICIIH.
['pacdux npodust npeacTaBiisieT coOOil IMHENHHBIN rpaduK, re Kax/as Touka 1300paxaeT OLEHEHHOEe
MapruHajJbHOE CPe/IHee 3aBUCUMOM NepeMEeHHO (CKOPPEKTUPOBAHHOE IO BCEM KOBapuaTaM) U OJHOTO YPOBHS
¢dakTopa. YpoBHU BTOPOro (hakTopa MOXKHO HCIOJIb30BATh JJIS HIOCTPOECHUS OT/JIbHBIX JIMHMIA. Kaxaplit ypoBeHb
TPeTbero hakTopa MOXKET ObITh MCIOJIB30BAH VISl HOCTPOCHUS OT/IeJIbHOTO rpaduka. s rpaduKkoB NOIXOAST Bee
(dukcupoBaHHbIE U ciIyvaiiHble pakTophl. B MHOroMepHOM anam3e rpadukn npodusieit co3aaroTes s KaKIon
3aBHCHMO IIEPEeMEHHOM. B aHaM3€e ¢ IOBTOPHBIMH N3MEPEHUSIMY, B Tpadukax npoduieit MOXHO HCIOJIb30BATh
KaK MEXIPYIIIOBbIE, TAK U BHYTpUrpymnmnossie pakTopsl. [Tponenypsr OJIM-muOoroMepras n OJIM-nioBTOpHBIE
MU3MEPEHHSI TOCTYIHBI, TOJIBKO €CJIA Y Bac ycTaHOBJIeH Moy b Advanced Statistics.

I'padux npoduis ogHoro hakTopa MoKa3bIBAET, BO3PACTAIOT MM YOBIBAIOT OLICHEHHbIE MapTrUHAJIbHBIC CPE/THUE
3HAYCHMSI OT YPOBHS K ypoBHIO. J[y1s1 IBYX i 6oJjiee pakTOPOB MapasijIesIbHOCTh JIMHUI FOBOPUT O TOM, YTO MEXKIY
(akTopamMu HET B3aMMOJICHCTBUS, YTO O3HAYAET, YTO BBl MOXKETE MCCIIEIOBATH YPOBHU KaX10T0 (hakTopa 1o
OT/AEJILHOCTH. HenmapasuiebHbIe JIMHUYN YKa3bIBAIOT HAa HAJMYKHEe (PAKTOPHOTO B3AMMOICHCTBHSL.

85
8D
75
TD
65
G0
55
80

Eh W
Ehl b

PucyHok 2. HenapannenbsHsii rpaguk (cnesa) v napannenbHbii rpapuk (crnpasa)

IMTocre TOro Kak BeIOpaHbl (pakTOPBI AJIsi TOPH3OHTAILHOM OCH U, BO3MOXKHO, (DAKTOPBI AJIsI OT/ACIbHBIX JIMHUN U
OTJIEJILHBIX TPAPUKOB, TPAPUK HY)KHO TO0OABUTH K crucky I paduku.

MapameTpbl npoueaypsbl OJIM

DTO AMAJIOTOBOE OKHO MO3BOJISIET 33/1aTh JOMOJHUTEIbHbIE CTATUCTUKU. CTATUCTUKY BHIYHUCIISIOTCS C
HCIIOJIb30BaHUEM MOJIeH C (PUKCUPOBAHHBIMU 3D dexTamu.

OneHeHnbie MapruHaJIbHbIE cpeIHue. BeiOepruTe GakTOPHI U B3aMMOACHCTBHS, 11 KOTOPHIX BBl XOTHTE HOJIYIATH
OTIEHKY MapTHUHAJBHBIX CPETHUAX 3HAYCHUI MOMYJIANU B sTYeKax. DTH CpeTHAE KOPPEKTHPYIOTCS C YIETOM
KOBapwWaT, eCJI OHU MIPUCYTCTBYIOT B MO/ICIIH

e CpaBuutb riaasuble d3pdekThl. /J[aeT He CKOPPEKTUPOBAHHBIC TAPHBIC CPABHEHUS MEXK/IY OLCHCHHBIMHA
MapruHaJIbHBIMU CPESTHIUMU TS JIFOOBIX TJIaBHBIX 3((EKTOB B MOIEIH, KaK ISl BHYTPUT PYIIIOBBIX, TaK U IS
MEXTPYIIOBBIX (aKTOPOB. DTOT MYHKT JTOCTYIEH, TOJBKO €CJIM TJIaBHBIC 3(p(eKTHl 3a1aHbl B cnicke BriBecTn
cpemHue IJIs.

*  KoppekTnpoBka /10BepuTeIbHBIX HHTEPBAJIOB. BbiOepuTe 0/1HY U3 CIIeIYIOIINX KOPPEKTUPOBOK JOBEPUTEIIbHBIX
MHTEPBAJIOB ¥ 3HAYMMOCTHU: HauMeHbIas 3HaunMas pasnoctsb (H3P), Boudepponn mwm [Mlugak. DTOT MyHKT
JIOCTYIIEH, TOJIKO €CITH CTOUT IepekrouaTesi CpaBHATH rJaBHbIE () (EKTHI .

BobiBoauTh. Boioepute OnucaTesibHble CTATHCTHKH , YTOOBI MOJTyYNTh HAOJIIOACHHBIE CPETHNAE, CTAHAAPTHBIE
OTKJIOHEHHS M 9aCTOTHI B STUEHKaX JJIs BCEX 3aBHUCUMBIX TepeMeHHBIX. BeiOop Onenkn cuibl 3 dexra qaet 3HaUCHNE
YACTHOM 3Ta-KBaApAT IS KaxA0ro addexTa u kax10ii oneHkn napamerpa. CTaTUCTUKA 3Ta-KBAIPAT ONHUCHIBACT
JIOJIFO CYMMapHOii BapradeIbHOCTH, IPUIHChIBaeMYIO (hakTopy. Beibepute Hadaroqennast MOIHOCTD , 4TOOBI
IIOJIyYUTh MOIIHOCTb KPUTEPHs, KOT/Ad aJIbTepHATUBHAS TUIIOTE3a (POPMYJIMPYETCst HA OCHOBE HAOJIIOIEHHOT O
3HaucHUs. BrioepuTe OneHKH mapamMeTpoB , YTOOBI MOJIYYUTh OIICHKHU ITapaMeTPOB, CTAHAAPTHBIC OIITHOKH,
pe3yJIbTATHI ¢ -KPUTEPUs, TOBEPUTEIIbHBIC MHTEPBAJIbI 1 HAOTFOACHHYFO MOIIHOCTD LIS KAXK0TO KPUTEPHSI.
Bri6eprute MaTtpuna ko3¢gd. KOHTPACTOB , YTOOBI MOJYYUTh MaTpuny L .
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Bei6op Kpurepun o1HOpoJHOCTH BEIBOAUT KPUTEPHiA JINBUHS OTHOPOIHOCTH AUCHEPCHN TSI KaXKI0H 3aBUCHMOMA
HEePEeMEHHOM 10 BceM KOMOMHAINSAM yPOBHEH MEXTPYNIOBBIX (aKTOPOB, TOJBKO JJISI MEXIPYIIOBBIX (DaKTOPOB.
ITynxTs! I'paduk pazbpoca mo ypoBHsM u ['pacuk ocTaTKOB NMOJIE3HBI A1 IPOBEPKU MPEANOJIOKEHUH O JaHHBIX.
DTOT NyHKT HEJIOCTYIEH, CIM OTCYTCTBYIOT (hakTophl. Bridbepute I'padmk ocTaTKOB , 4TOOBI 151 KaXKA0M
3aBHCHMOIi IEPEMEHHO BBIBECTH ABYMEPHBIE Ipa(UKy BceX BO3MOXKHBIX KOMOMHAIMN HAOJIFOJCHHBIX 3HAUCHUIH,
Mpe/ICKa3aHHBIX 3HAYCHUI U CTAHIAPTH30BAHHBIX OCTATKOB. JTH I'pa(pUKH HOJIC3HBI [JIs1 IPOBEPKH HPEIIIOTIOKCHHUS
0 paBeHCTBe nucriepcuu. Beidbepute OTCyTCTBHE COTIACHS , YTOOBI IPOBEPUTH, MOXKET JIM IOCTPOCHHAS MO/ICIb
aJIeKBATHO OTIMCATH CBSI3b MEXIY 3aBICUMON IIEPEMEHHOM 1 He3aBUCUMBIMHE NIepeMeHHBIMHA. Be16op Oobmas
(yHKIHUSA, TOMYCKAKOLIAS OIEHKY TT03BOJISIET KOHCTPYHPOBATH M IPOBEPSATH TMIIOTE3bI, OCHOBAHHBIE OOIIIeH (DYHKITHH,
Jonyckaroieit oneHky. CTpoku B JIi000# MaTpuiie KodPpPUITUEHTOB KOHTPACTOB MPEACTABIISIIOT COOOi JIMHEHHBIE
KoMOUHAIUH o01Ielt PyHKIINY, TOMYCKAIOIIEH OIEHKY.

Yponeﬂb 3HAYUMOCTH. BO3MO>KHO, BbI 3aXOTUTE CKOPPEKTUPOBATHL YPOBCHb 3HAYUMOCTH, I/ICHOJ'II)3yeMI)II71 B
AllOCTCPUOPHBIX KPUTCPUIX, U ,Z[OBepI/ITCJIbeIfI YPOBEHb, I/ICHO.]'II)3y€MI)II7I IIpU KOHCTPYUPOBAHUU JOBEPUTECIILHBIX
HWHTCPBAJIOB. 3aHaHHOC 3HAYCHHUE UCIIOJIb3YCTCs TAKXKEC IJIA BBIYHUCIICHUS Ha6J'[IOI[CHHOfI MOIIHOCTH KPUTECPHUS. Korna
BbI 3a1a€TC YPOBCHb 3HAYUMOCTHU, B JUAJIOTOBOM OKHE€ BBIBOAUTCS COOTBGTCTByIOH_[I/Iﬁ YPOBEHb NOBEPUTECIIbHBIX
HHTCPBAJIOB.

Homanga UNIANOVA: gononHuTtenbHble BOSMOXHOCTH
SI3BIK CHHTAKCHCa KOMAH/[ TAKXKE [TO3BOJISIET:
* 3anath BJIOkeHHBIE (nested) ahdexThl B tane (ncmoJib3yst noakomanay DESIGN ).

* 3aJIaTh TECThI, CpaBHUBAIOMINE IPPEKTHI C INHEHHON KoMOuHaImel 3(h(HeKTOB UM HEKOTOPBIM 3HAYCHUEM
(ucnoub3yst mogkomanmy TEST ).

* 3a1aTh MHOXECTBEHHbIC KOHTPACTHI (McnoJib3ys noakomanxy CONTRAST ).
*  BKJIFOYMTB OJIL30BATENIbCKHE MPONYIICHHbBIE 3HAUEHUS (MCIIOJIb3Ys moakoMany MISSING ).
* 3anats EPS kputepnn (ucnosb3ys noakomanxy CRITERIA ).

* CdopmupoBath cBou cobcTBeHHble MaTpuny L , maTpuny M u matpury K (ncnons3ys moakomanasl LMATRIX
MMATRIX u KMATRIX ).

e JIJisi KOHTPACTOB TUMA OTKJIOHEHUE UJIU MPOCTBIX KOHTPACTOB 3a4aTh MPOMEXYTOUYHYIO OIOPHYIO KATETOPHUIO
(ucmommb3yst moaxkomanay CONTRAST ).

* 3amaTh METPUKH TSI TOJIMHOMHAIBHBIX KOHTPACTOB (HCHOJb3ys moakomanay CONTRAST ).
* 3a1aTh KOMIOHEHTHI OLINOKY [1J1 allOCTEPHOPHBIX CpaBHEHMH (Mcnob3ys noakomanay POSTHOC ).

* BbIYUCIHUTDH OlIEHEHHbIE MAPIUHAJIbHBIE CPETHIE JIJIs1 JTF0O0T0 (hakTOpa MM B3aUMO/IEHCTBUS (PaKTOPOB Cpe/Iu
(haxTopoB U3 crmcka HakTOpoB (UCTOJIBL3Ys oakomManay EMMEANS ).

* 3ajaTh UMEHA ISl BPEMEHHBIX IEPEMEHHBIX (MCIOJIb3ys moakomanmy SAVE ).
* Co3nath (hailsn JaHHBIX KOPPEJIIUOHHON MaTpuIbl (Mcnosb3ys noagkomanmy OUTFILE ).

* Co3aaTh MATPUYHBIH (hailyn JAHHBIX, COAEPKAIINN CTATUCTUKU U3 MEXKTPYIIOBON TAOIHUIIbI JUCIEPCHOHHOTO
a"amm3a (ucnosb3ys nogkomanay OUTFILE ).

e CoXpaHUTb MATPUILy IUIAHA B HOBOM (ailire JaHHbIX (Mcnoub3ys moakomanxy OUTFILE ).

Ob6patutecs k Command Syntax Reference 3a mojHON HHDOPMaNue 0 CHHTAKCHCE S3bIKa KOMAH/I.

AnoctepuopHblie cpaBHeHusa B OJIM

AnocTepHopHbIe KPHTEPHH MHOKeCTBEHHBIX CPABHEHHI. Y CTAHOBUB, YTO PA3JIMIMS CPETHUX 3HAUCHHU CYIIECTBYIOT, C
HOMOIIBIO AOCTEPUOPHBIX KPUTEPUEB AUANA30HA U MAPHBIX MHOXKECTBEHHBIX CPABHEHUI BBl MOXETE BBISICHUTD,
KaKkye MMEHHO cpeiHue pasanvarorcs. CpaBHEHHS IPOU3BOASTCS HA HECKOPPEKTUPOBAHHBIX 3HAYEHUSIX. DTU
KPUTEPHUHU IPUMEHSFOTCS TOJILKO 151 (PUKCHPOBAHHBIX MEXKTIPYIIOBLIX (pakTopoB. B mponenype OJIM-noBTOpHBIE
MU3MEPEHHUS 3TU TECTHI He TOCTYITHBI, €CJIM HET MEXTPYIIIOBBIX (PaKTOPOB, H AllOCTEPHOPHBIE TECTHI MHOKECTBEHHBIX
CpaBHCHUI MMPOBOJISTCS [IJISL CPEHETO 3HAYCHUS 110 YPOBHSIM BHYTPUTPYIMIOBHIX (hakKTOpOB. 11 mpoteaypsl
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OJIM-MHOTOMEpHAs allOCTEPUOPHBIE TECTHI MPOBOASATCS OTACIHHO MO KAXKI0H 3aBUCHMOI IEpeMEHHO.
IMpouenypst OJIM-muoromepHast 1 OJIM-IOBTOpHBIE U3MEPEHUST TOCTYITHBI, TOJILKO €CJIU Y BAC YCTAHOBJICH
Monayib Advanced Statistics.

Kpurepun boudepponn u ThIokK JOCTOBEPHO 3HAYMMON PA3HOCTH SIBJISTFOTCSI OOBIYHO HCIOJIb3yEeMbIMH
KPUTEPHUSIMI MHOXXECTBEHHBIX cpaBHeHuit. Kpurepuit bondepponn , ocnoBaunblii Ha ¢ -kputepun CTbIOEHTA,
KOPPEKTUPYeT HAOJIFOACHHBIN YyPOBEHb 3HAYMMOCTH C YYETOM TOTO (haKTa, YTO BBINOJHSIFOTCS MHOXKECTBEHHbIC
cpaBHeHus. T-kpurepnii lllngaka Taxxe KOPPEKTUPYET YPOBEHb 3HAYMMOCTH U J1aeT OOJiee Y3KUe I'PaHUIIbL, YeM
kputepuii boudepponn. Kpurepnii ThiokH 10cTOBEPHO 3HAYHMOIi PA3HOCTH HCIIOJIE3YET CTATUCTHKY
CTBHIOACHTU3NPOBAHHOIO AMAIa30HA [JIs IPOBEACHUS BCEX MAPHBIX CPAaBHEHUI MEXAY I'PYNIAMU ¥ YCTAHABJIMBACT
YPOBEHb OLINOKH IKCIIEPUMEHTA PABHBIM YPOBHIO OIIMOKH JIsI COBOKYITHOCTH BCEX MAapHBIX cpaBHeHui. [Ipn
TECTUPOBAHUM OOJIBIIOTO YUCIIA AP CPEAHUX KpuTepuil ThIOKHM JOCTOBEPHO 3HAYMMOI pa3HOCTH SIBJIsieTCs1 OoJiee
MOIIHBIM, YeM KpuTepuii boudepponn. 1 masoro yncia nap 60Jiee MOLTHBIM CTAHOBUTCS KPUTEPHI
Boudepponu.

GT2 I'ox6epra nojo6eH kpuTeputo ThrOKU JOCTOBEPHO 3HAYUMON PA3HOCTH, HO UCHOJIb3YET
CTBIOJCHTU3MPOBAHHBIN MaKCUMAJIbHBIA MOIYJTb. MOIIHOCTH KpuTepHs Thioku 00bI9HO Oobie. Kpurepnii mapHbIx
cpaBHenuii ['adpudJisl Takxe NCIOJB3YeT CTHEOCHTH3MPOBAHHBIN MaKCHMAJIbHBIA MOTYJTb M OOBIYHO NMEET
00JTBIITYI0 MOIHOCTD, 4eM GT2 I"oxbOepra, mpu HepaBHBIX 00beMax siueek. Kputepuii [[abpuaiis MOXET CcTaTh
JmbepasbHBIM, KOTJa Pa3Mephl sUeeK CHJIBHO Pa3JIMYaroTCs.

T-KpuTepHii NAPHLIX MHOKECTBEHHBIX cpaBHeHHil /{aHHeTTa CpABHUBAET CPEIHME 110 YPOBHSIM (paKTOpa C
€MHCTBECHHBIM KOHTPOJIbHBIM cpeHuM. [lociienHsist kateropus (ypoBeHb (pakTopa) N0 yMOJTYAHUEO CITYKUT
KOHTpPOJIbHOU. Kak BaprmaHT MOKHO BBIOpPATh MEPBYIO KATETOPUIO. Bl Takke MOXKeTe BLIOPATh IBYXCTOPOHHHIA
W OJTHOCTOPOHHUIT KpuTepuii. UTOOBI IPOBEPUTH, OTIIMYACTCS JIX CPeIHEe AJIsl HEKOTOPOTro YPOBHS akTopa (3a
HCKJTFOUEHNEM KOHTPOJILHOW KaTETOPHUHN) OT CPEOHErO JJIsl KOHTPOJILHOM KaTeTOPHH, HCIOJIB3YHTE TBYXCTOPOHHUN
KpuTepuit. [t BEISICHEHHS TOTO, OyIeT JIM CpeHee JJI KaKOTro-JIM00 YPOBHS (pakTopa MEHbIIIE, YeM CpEIHEE IS
KOHTPOJIbHOH KaTeropu, Beioepute < KoHTp. . AHATIOTHYHO 711 MPOBEPKH TOTO, OOJIBIIIE JIN CPETHEE IS
HEKOTOPOTO YPOBHS (aKkTopa, YeM cpe/iHee I KOHTPOJIbHOM KaTeropuu, Beioepute > KoHTp. .

Paiian, Diinot, ["abpuass u Vo (P-O-'-V) pa3zpadorau 1Ba MHOKECTBEHHBIX HUCXOSIMX (step-down)
KpuTepus auana3zoHa. MHOXecTBeHHAsl HUCXOAIIAs polleypa CHavasla NpoBepsieT, PaBHbI JI Bce cpeaHue. Ecmu
HE BCE CpeJIHUE PABHBI, HA PABEHCTBO MPOBEPSIOTCS NOAMHOXKeCTBa cpeHux 3HaueHuil. F P-2-I'-Y ocnoBbiBaeTcs
Ha F -kputepun, a Q P-9-I'-V - Ha CThIOJICHTU3MPOBAHHOM JIMANIA30HE. DTU KPUTEPUU SBJISIFOTCS 00J1ee MOITHBIMY,
yeM MHOKECTBEHHBII KpHUTepuii muana3zona Jlynkana u kputepuii CteroneHTa-Hpromena-Kesca (koTopblie Takxke
MIPEJICTABIIAIOT COOO0I MHOKECTBEHHBIE HUCXOIAIINE IPOIETypPhl), OTHAKO OHH HE PEKOMEHIYIOTCS IS STIeeK
HEPaBHOTO 00BEMA.

Ecnm aucnepcun He paBHBI, HCHOJIB3YTe kpuTepuii Tamxeiina T2 (koHCepBaTUBHBIN KpUTEPUIl MAPHBIX CPABHEHUH,
OCHOBAHHBIN Ha f -KpuTepun), kputepuit Jlannerra T3 (kputepuil mapHbIX CpPAaBHEHUH, OCHOBaHHBII HA
CTBIOJICHTU3MPOBAHHOM MaKCHUMaJbHOM MO/IyJIe), KpUTepHii napHbIx cpasHenwii I'eiivca-Xoysmna (maorna
JmbepasibHblit) wim xputepuil Jannerra C (xpuTepuil napHbIX CPAaBHEHUI, OCHOBAHHBIN HAa CTbIOJEHTU3MPOBAHHOM
nuarnasone). Cieayer 3aMEeTUTD, YTO 9TH TECThI HEJOCTOBEPHBI 1 HE MOTYT HPOBOANTCS IIPU HAJIMYUH B MOJICIIN
HECKOJIbKHX (haKTOPOB.

MHo:xecTBeHHbII KpuTepuii quana3ona Aynkana , kputepun Crorogenta-Hpromena-Kesca ( C-H-K ) u Teroku b -
9TO KPUTEPHUH TUATA30HA, PAHXUPYIOIINE TPYIIOBBIE CPETHIE M BHIYMCIISIONINE BEJIMINHY AUana3oHa. DTH
KPUTEPUU UCHOJIb3YIOTCS PEXe, YeM 0OCYKIaBIINECS BBIILIE.

T-kpurepuii Y osuiepa-/lynkana ucnosns3yet bailecoBckuil moaxoa. TOT KpuTepuil Auana3oHa UCTOJIb3yeT
rapMOHHYECKOE Cpe/iHee 0O0BEMOB BBIOOPOK, KOraa 00beMbl BLIOOPOK HE PABHBI.

Vposens 3HaunMOcTH kputepus llledde yctanaBnmmBaeTcs Tak, YTOOBI MOXKXHO OBLIO IPOTECTHPOBATH BCE
BO3MOJKHBIC JIMTHEHHbIE KOMOMHAIINY TPYIIIOBBIX CPETHUX, & HE TOJILKO MapHBIE CPABHEHNUS, TOCTYIHBIE B 9TOM
KauyecTBe. B pesynbraTe kputepnit llledde 3auactyro 6osiee KOHCEPBATUBEH, YeM OCTAJIBHBIEC, 3TO O3HAYALT, UTO JJIS
3HAYUMOCTH TPedyeTcs O0JIbIIas PA3HOCTh MEXTY CPEIHUMI.
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Kputepnit Haumenbineit 3HaunMoit pazHoctu ( H3P ) mapHbIX MHOKECTBEHHBIX CPABHEHUI SKBUBAJICHTEH
MHOECTBY OTJEJIbHBIX ¢ -KpUTEPUEB MEX 1y BceMU napaMu rpyni. HenoctaTok 3Toro KpuTepust B TOM, 4TO HE
JCJIACTCH MONBITKU CKOPPEKTUPOBATDH H3,6J'[I-O)1€HHI)II71 YPOBE€Hb 3HAYMMOCTH AJIs1 MHOXKECTBECHHBIX CpaBHCHHﬁ.

IIpencrasaennsie TecTsl. [TapHble cpaBHenus npeaycmatpusarotes 11t H3P, lunaka, boundepponn, [eiimca n
Xoyasua, Tamxeiina T2 u T3, lannerta C u JlannerTta T3. OHOpOIHBIE TOAMHOXKECTBA JIJISI KPUTEPUEB IMANa30Ha
npexycmatpuBarotes 111 C-H-K, Teroku b , [ynkana, F P-2-I'-V, O P-D-I'-V u Voimepa. Kpurepuit Toroku
JIocToBepHO 3HaunMoii pasnoctu, GT2 ["oxbepra, kputepuit ['adpuasis u xputepuii e de sBisroTcst
OJHOBPEMEHHO KPUTEPUSIMI MHOKECTBEHHBIX CPaBHEHUH U KPUTEPUIMHI AMATIa30HA.

MapameTpbl npoueanypsbl OJIM

DTO AMAJIOrOBOE OKHO MO3BOJISIET 331aTh JONOJHUTEIbHbIE CTATUCTUKH. CTATUCTUKU BBIYUCIISIOTCS C
UCIOJIb30BaHUEM MO/ ¢ (puKcHpoBaHHBIME d(dherTaMu.

OneHeHnble MAPrHHAJIBHBIE cpeIHne. BeiOepuTe (GakTOPhI U B3aMMOACHCTBUS, IJI1 KOTOPBIX BBl XOTUTE HOJIyIHTh
OIICHKH MapTrUHAJIBHBIX CPETHUAX 3HAYCHUIT MO ISANU B sTYeKax. DTU CpeTHAEe KOPPEKTUPYIOTCS C YIETOM
KOBapwWaT, €CII OHU MIPUCYTCTBYIOT B MOJIEJIH

* CpaBuutb riassblie 3pekTbl. JlaeT He CKOPPEKTUPOBAHHbBIE TAPHBIE CPABHEHUSI MEX/1y OLIEHEHHBIMU
MapruHaJIbHBIMU CPESTHIMU TS JIFOOBIX TJIABHBIX 3()(EKTOB B MOJEIHN, KaK JJIsl BHY TPUT PYIIIOBBIX, TaK U IS
MEXT PYIIOBBIX ()aKTOPOB. DTOT IMYHKT JOCTYIEH, TOJBKO €CJIM TJIaBHBIC 3((eKTHI 3a1aHbI B clMCKe BriBecTn
cpemHUe IJIs.

* KoppekTHpoBka /10BepUTEIbHBIX HHTEPBAJIOB. BbiOepuTe 0/1HY U3 CIIeIyIOIIUX KOPPEKTUPOBOK JOBEPUTEIHHBIX
MHTEPBAJIOB W 3HAYMMOCTH: HauMeHbIas 3HaunMas pasnocts (H3P), Bordepponu nmm llunak. DTOT myHKT
JIOCTYIIEH, TOJIbKO €CITH CTOUT IepekrouaTesi CpaBHATH rJIaBHbIE Y)(EKTHI .

BbiBonTh. Beibepute Onucare/ibHble CTATHCTHKH , YTOOBI ITOJIYYUTh HAOJIIOAEHHbIE CPETHIE, CTAHIAPTHBIE
OTKJIOHEHUS ! YaCTOTHI B SUEiKax JIJIsl BCEX 3aBUCUMBIX IIepeMEHHbIX. Be10op OueHkn cuiibl 3pekTa gacT 3HAUCHNE
JAaCTHOM 3Ta-KBaAPAT I KaXXA0ro 3 deKTa u Kax/10i oneHkn napaMerpa. CTaTHCTHKA 3TAa-KBaAPAT ONKCHIBACT
JIOJIFO CyMMapHOI BapuaOesIbHOCTH, IpUIHckiBaeMyto pakTopy. Beibepute Hab.mio1eHHas MOIHOCTD , YTOOBI
MOJIyYUTh MOIIHOCTb KPUTEPHsl, KOT/Ad aJIbTepHATUBHAS TUIIOTE3a (POPMYJIMPYETCsl HA OCHOBE HAOJIIOICHHOT O
3HaueHus. Bei6epure OneHKn napamMeTpoB , YTOObI MOJTYYUTh OLEHKU apaMeTPOB, CTAaHAAPTHBIC OLINOKH,
pe3yJIbTaThI { -KpUTEPUsl, JOBEPUTEJIbHBIE HHTEPBAJIbI X HAOIFOJEHHYIO MOIIHOCTD JJIS KAXKJ0TO KPUTEPUSI.
Bri6epute Matpuna ko3¢d. KOHTPACTOB , YTOOBI IOJIYYUTh MaTpuny L .

Bri6op Kpurepun o1HOpoAHOCTH BBEIBOIUT KpUTepHii JIMBUHS OTHOPOIHOCTH JUCHEPCUH [T KaXKI0H 3aBUCUMOiA
MIEPEMEHHOH 110 BCEM KOMOMHALUSM YPOBHEH MEXIPYIIOBBIX (PaKTOPOB, TOJIBKO J1JIs1 MEKTPYHIOBBIX (PaKTOPOB.
ITynxTe! I'paduk pazdpoca mo ypoBHSIM 1 ['pacduk ocTaTKOB MOJIE3HBI A1 IPOBEPKU MPEANOJTIOKEHUH O JaHHBIX.
DTOT MyHKT HEJOCTYIEH, €CJIM OTCYTCTBYIOT (hakTOphl. Beidepute I'paduk 0cTaTKOB , 4TOOBI TS KaX10H
3aBUCHMOII IepeMEeHHOH BBIBECTH JIByMEpPHbIE IPAQHUKH BCEX BO3MOKHBIX KOMOUHAINH HAOIIOICHHBIX 3HAYECHUH,
IIPeICKA3aHHBIX 3HAYEHHUI 1 CTAHAPTU30BAHHBIX OCTATKOB. DTH IpaMKH IOJIE3HBI JJIsl IPOBEPKHU MPE/TOI0KEHHS
0 paBeHCTBe aucnepcun. Beioepure OTCyTCTBHE COTIACHS , YTOOBI IPOBEPUTH, MOXKET JIM NOCTPOEHHAS MO/IENb
AJIEKBATHO OIMCATD CBSI3b MEXY 3aBUCUMOI IEPEMEHHON 1 He3aBUCHMBIMH IlepeMeHHBIMH. Brioop Oomasn
(yHKIMs, TOMyCKAIOWAst OLEeHKY IT03BOJISIET KOHCTPYHPOBATh M IPOBEPSATH THIOTE3bI, OCHOBAHHBIE O0IIEH (yHKINH,
Jlomyckarorieit oreHky. CTpokn B 1000 MaTpuiie Ko3hGHUIEeHTOB KOHTPACTOB MPEACTABIIAIOT co00it JIMHEHHBIE
KOMOUWHAIUM o0Ieit (PyHKIINH, TOMYCKAIOIIEH OIEHKY.

YpoBeHb 3HAYHMOCTH. BO3MOXKHO, Bbl 3aXOTUTE CKOPPEKTUPOBATH YPOBEHb 3HAYMMOCTH, UCIOJIb3YEMBII B
AMOCTEPHOPHBIX KPUTEPHSIX, U JOBEPUTEIIbHBII YPOBEHb, UCIOJIb3YEMBI IPU KOHCTPYUPOBAHIU JOBEPUTEIHHBIX
UHTEPBAJIOB. 3aJaHHOE 3HAYEHUE UCIIOJIb3YeTCsl TAkKe [JIs BhIYMCIIEHUs HaOII0JeHHOH MoliHocTH KpuTepus. Koraa
BBI 33/1a€T€ YPOBEHb 3HAYUMOCTH, B IUAJIOTOBOM OKHE BBIBOJUTCS] COOTBETCTBYIOIIUI YPOBEHD JOBEPUTEIILHBIX
MHTEPBAJIOB.
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Komanna UNIANOVA: gononHutesnbHble BOBMOXHOCTU

SI3BIK CMHTAKCHUCa KOMaH/ TaKXe MO3BOJISET:

3anath BiIokeHHbIe (nested) a¢hdexThl B 11aHe (Mcmosib3yst noakomanay DESIGN ).

3amaTh TeCThI, cpaBHUBArOIIUE 3PGEKTHI C JIMHEWHOW KoMOUHAIUEH 3(p(HEeKTOB UM HEKOTOPBIM 3HAYCHUCM
(ucnosb3yst nmogkomanmy TEST ).

3a1aTh MHOXECTBEHHBIE KOHTPACTHI (MCHoIb3yst mogkoManxy CONTRAST ).
BKJIFOUMTE MTOJTb30BATENIbCKIE MPONYIIICHHBIE 3HAUSHUS (MCTIOJIB3Ys moakoMany MISSING ).
3agate EPS xpurepun (ucrosb3yst nogkomanmy CRITERIA ).

CdopmupoBats cBou codcTBeHHbIe MaTpuny L, matpurny M u matpuny K (ucnons3ys mogkomanasr LMATRIX ,
MMATRIX u KMATRIX ).

J171s1 KOHTPACTOB THIA OTKJIOHEHHE UJTH IIPOCTHIX KOHTPACTOB 33/1aTh IPOMEKYTOUYHYIO OMOPHYIO KATErOPUIO
(mcommb3yst moakomanay CONTRAST ).

3amaTh METPUKH IJIS MOJIMHOMHAIBHBIX KOHTPACTOB (MCHOJb3ys moakomanay CONTRAST ).
3a1aTh KOMIIOHEHTHI OLIMOKY 1JIS alIOCTEPUOPHBIX CpaBHEHUH (Mcmosb3ys nogkoManxy POSTHOC ).

BbI4uCIINTD OLICHEHHBIE MAPTUHAIbHBIE CPEAHUE 15 JIF0O0T0 (haKTOpa UM B3aMMOICUCTBHS (DAKTOPOB Cpen
(haxTopoB M3 cnmcka GakTOPOB (UCMOJIL3Ys Moakomanmy EMMEANS ).

3a1aTh UMEHA JUJIST BpEMEHHBIX NIePEeMEHHBIX (HCIOJIb3Yst mogkoManay SAVE ).
Co3naTh (aily1 JTaHHBIX KOPPETSINMOHHONK MaTpHLbI (McnoJb3ys noakomanay OUTFILE ).

Co3ath MaTpUYHBIN (haiisT TaHHBIX, COJEPKAIIUA CTATUCTUKE U3 MEXIPYIIIOBOM TAOIMIbI AUCTIEPCHOHHOTO
a"aym3a (ucnosb3ys noakomanay OUTFILE ).

CoxpaHHATh MaTpHUIly IUIAHA B HOBOM (aiie JaHHBIX (Ucmoib3ys mogkomanry OUTFILE ).

Ob6patutecs k Command Syntax Reference 3a moiHON HHDOPMANNEH 0 CHHTAKCHCE S3bIKa KOMAH/I.

CoxpaHeHue HOBbIX nepemMeHHbIx B OJIM

Bbl MOXkeTe COXpaHUTh 3HAUEHUs, IPEACKA3aHHbIE MO/IEJIbIO, OCTATKH U CBS3aHHbBIE C MOJIEJIbIO MEPbI B KAUeCTBE
HOBBIX IIEPEMEHHBIX B PEIAKTOPE JaHHBIX. MHOTHE U3 3TUX IEPEMEHHBIX MOKHO 3aTEM HCIIOJIb30BATh JIJIS
MIPOBEPKU MPENOJIOKEHHH 0 JaHHBIX. JJ151 0OpallleHus K HUM BO BpeMsl Ipyrux ceancos padotsl ¢ IBM SPSS
Statistics, Hy>KHO COXPaHHUTb 3TOT (haiiJl TaHHBIX.

HPEZ[CK333HHLIE 3HAYCHHUS. 3Ha‘{€HI/Iﬂ, KOTOPBIC MOJCIIb TPEACKA3bIBACT JJIA KaXI0I'0 Ha6J’IIOI[GHI/I$I.

Hecrangapruzosantvie. 3HaUueHNne 3aBUCUMON IEPEMEHHOMN, IPeICKa3bIBAEMOE B COOTBETCTBUU C MO/IEJIBIO.

B3gewennvie. B3BellieHHbIE HECTAHIAPTU30BAHHbIE NIPe/ICKa3aHHble 3HaYeHHsI. ONIust JOCTYIMHA TOJILKO TOT/a,
KOr/1a mpeaBapuTeIbHo Obl1a Beiopana BMHK-nepemennast.

Cpeﬂnekeaﬂpamqemaﬂ omuodKa. OI_IGHKa CTaHOAPTHOI'O OTKJIOHECHUS CPEAHCTO 3HAYCHU A 3aBUCUMOM
HCpCMCHHOﬁ JJIA Ha6.HIOZ[eHI/II71 C OIMHAKOBBIMHA 3HAYCHUSAMHU HC3aBUCUMBIX IICPECMCHHBIX.

}IﬂaFHOCTHKl/l. Mepm, BBISIBJISIOIIIUC H&6HI—O£[€HI/I$I C HEOOBIYHBIMH KOM6I/IHaLH/I$IMI/I 3HAYEHUI HE3aBUCUMBIX
NEPEMECHHBIX 1 Ha6J'II-OI[CHI/I$I, KOTOPbIE MOTYT OKa3aThb 00JIBIIIOE BJIMSIHUAE Ha MOACJIb.

Paccroanue Kyka. J151g Xax10r0 HaOJIFOACHNS MOKA3bIBAET HACKOJIBKO NM3MEHSITCSI OCTATKH BCEX HAOJIIOICHUH,
€CJIM 9TO HAOJIIO/ICHNE HE MCIOJIb30BATh IPU BBIYUCICHNH KO3(D(UINEHTOB perpeccunl. bospiioe paccrosiHne
Kyka yka3pIBaeT Ha TO, YTO UCKJIFOUCHUE JAHHOTO HAOJIIOIEHNS U3 BBIYHACIICHUH PETPECCH CYIIECTBEHHO MEHSIET
KO3 GHUINCHTHI.

Bnauenus pa36a/1chup03Ku. HCHGHTpI/IpOBaHHbIG 3HAUYCHUA 6aHaHCI/IpOBKI/I. OTHOCHUTENIbHOE BIIUSHUE Kaxxja0ro
Ha6J'IIOHeHI/I$I Ha corjiacue MOICJIn.

Ocratku. HectanmapTu3oBaHHBIN OCTATOK - 3TO (aKTUIECKOE 3HAYCHUE 3aBUCUMON IIEPEMEHHOM MIHYC 3HAYCHHE,
IIPEeACKa3aHHOE MOEJIbIO. MOXKHO MOJIyYUTh TAKXKE CTAHIaPTU30BAHHBIE, CTBIOACHTU3UPOBAHHbIE U ""yJaJIeHHbIE"
octaTku. Eci BeIOpaHa nepeMeHHast BECOB, MOXHO BBIYHMCIIUTD B3BEILICHHbIE HECTAHIAPTU30BAHHBIE OCTATKU.
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° H€CTallﬂapTu306‘dllllbl€. Paznocth MEXIOY Ha6.J'H-O,Z[aeMI:IM 1 IPECACKa3aHHBIM MOICJIBIO 3HAUYCHUEM.

*  B3sseuiennvie. B3BellleHHBIC HECTAHIAPTH30BaHHBIE OCTATKH. ONIHUS JOCTYIMHA TOJIBKO TOTAa, KOTaa
npeaBapuTesIbHO ObLTa BhIOpana BMHK-nepemennast.

° CTaHﬂapT“3060HHbl€. OCTaTOK, JIeJICHHBIN HA OILICHKY €ro CTAaHAAPTHOI'O OTKJIOHCHU. CTaHHapTI/I?)OBaHHbIe
OCTAaTKH, U3BCCTHBIC CIIC KaK IMPCOHOBCKUE, UMCIOT CPEAHEC Ou CTaHOapPTHOC OTKJIOHCHUEC 1.

M CTbiOﬂEHTMffupO@aHHble. OCTaTOK, JIeJICHHBIN Ha OIEHOYHOE 3HAYEHUE €ro CPCAHCKBAAPATUIHOIO OTKJIOHCHU A,
KOTOPOC UBMEHSACTCA OT Ha6.HI-O,HeHI/ISI K Ha6J'II-O,HeHl/II-O B 3aBUCUMOCTHU OT paCCTOSAHUSA 3HAUYCHUH KaXXKa0ro
Ha6J'[}OHeHI/IFI JJIA HE3aBUCUMBIX NICPEMEHHBIX OT CPEAHUX 3HAYEHMUH 3TUX MEPEMECHHBIX.

*  Viaseno. OctaTok A5 HAOJIIOIEHMS, KOT/Ia TaHHOE HAOJIFOICHNE NCKIIFOYAETCS IPU BBIYICIICHUN
PerpecCHOHHBIX KOA(P(GUIUEHTOB. DTO pa3HOCTh MEX/y 3HAUEHUEM 3aBUCUMOI IEPEMEHHON 1
CKOPPEKTUPOBAHHBIM NMPECKA3aHHBIM 3HAYEHUEM.

Craructuku koddduuuentoB KoBapruannonnas MaTpulia OlleHOK NapaMeTPOB MOJIESIU COXPAHSIETCS B HOBOM
Habope JaHHBIX WK BO BHEIIHeM (aiisie maHHBIX B hopmate IBM SPSS Statistics. Kpome Toro, st kaxmoit
3aBUCHMOI IEPEMEHHOM B HEM COJICP)KUTCS CTPOKA OIIEHOK MapaMeTPOB, CTPOKA YPOBHEH 3HAYUMOCTH ¢
-CTaTUCTHK, COOTBETCTBYIOIINX OLEHKAM HapaMeTPOB, U CTPOKa CTeleHel CBOOOABI OCTaTKOB. B MHOTOMEpHOIT
MOJIEJIH €CTh MTOJO0HBIE CTPOKH I KaXKIOW 3aBUCHMOM IIEPEMEHHOI. DTOT (paifyt MOKHO UCIIOIH30BATh B IPYTHX
Ipoueaypax, YATAIOIINX MAaTPAYHbIE (hAKITBL.

NMapameTpbl npoueaypsl OJNIM

DTO AMAJIOrOBOE OKHO MO3BOJISIET 331aTh JONOJHUTEIbHbIE CTATUCTUKA. CTATUCTHKU BBIYUCIISIOTCS C
UCIO0JIb30BaHUEM MOJIEJH ¢ (puKcHpoBaHHBIME I derTaMu.

OneHeHnble MAPrHHAJIBHBIE cpeIHle. BeiOeprTe GakTOPhI U B3aMMOACHCTBUS, IJI1 KOTOPBIX BBl XOTUTE HOJIyIHTh
OIICHKH MapTrUHAJIBHBIX CPETHUX 3HAYCHUIT MOy ISANUH B sTYeiKax. DTU CpeTHAEC KOPPEKTUPYIOTCS C YIETOM
KOBapwWaT, €CII OHU MPUCYTCTBYIOT B MOJIEJIH

* CpaBuutb riassblie 3pekTbl. JlaeT He CKOPPEKTUPOBAHHbBIE TAPHBIE CPABHEHUSI MEX/1y OLIEHEHHBIMU
MapruHaJIbHBIMU CPESTHIMU TS JIFOOBIX TJIABHBIX 3()(EKTOB B MOJEIHN, KaK JJIsl BHYTPUT PYIIIOBBIX, TAK U IS
MEXTPYIIOBBIX ()aKTOPOB. DTOT IMYyHKT JOCTYICH, TOJBKO €CJIM TJIaBHBIC 3((eKTHl 3a1aHbI B clMCKe BriBecTn
cpemHUe IJIs.

* KoppekTnpoBka /10BepuTeIbHBIX HHTEPBAJIOB. BbiOepuTe 0/1HY U3 CIIeyIOIINX KOPPEKTUPOBOK JOBEPUTEIIbHBIX
MHTEPBAJIOB W 3HAYNMOCTH: HauMeHbIas 3HaunMas pasnocts (H3P), Bordepponu nmm llugak. DTOT myHKT
JIOCTYIICH, TOJILKO €CITH CTOUT IepekrouaTesi CpaBHATH rJIaBHbIE Y()(EKTHI .

BoiBoauTthb. Bribepute OnucaTeabHble CTATHCTHKH , YTOOBI TOJIYYATh HAOJIFOICHHBIE CpeIHNE, CTAHAAPTHBIE
OTKJIOHEHHS M 9aCTOTHI B STUCHKAX JJISI BCEX 3aBUCHMBIX IIepeMeHHBIX. BeIOop Onenkn cuiibl 3exTa 1aet 3HAUCHNE
YACTHOM 3Ta-KBaApaT JAJIS KAXKI0TO AP PeKTa 1 KAk 01 ONeHKHN napamMeTpa. CTaTUCTUKA ITA-KBAJIpAT ONUCHIBAET
JIOJIFO CYMMapHOU BapuabeJIbHOCTH, IPUIKChIBacMyto (pakTopy. Beibepute Had 1o ieHHast MOUIHOCTD , YTOOBI
MOJIYYUTh MOIIHOCTh KPUTEPHUsI, KOT/1a aJIbTepPHATUBHAS TUIIOTe3a (POPMYJIUPYETCSI HA OCHOBE HAOJIIOICHHOTO
3HaueHus. Beibepure OueHkn napaMeTpoB , YTOOBI MOJIYYUTh OLEHKU TapaMeTPOB, CTAHAAPTHBIE OIINOKH,
Pe3YJIbTATHI { -KPUTEPUsl, TOBEPUTEIbHBIE MHTEPBAJIbI U HAOIFOIEHHYIO MOLITHOCTD JJIsl KaXK10I0 KPUTEPHUsl.
Bri6epute Matpuna ko3¢gd. KOHTPACTOB , YTOOBI IOJIYYUTh MaTpuny L .

Bri6op Kpurepun o1HOpoAHOCTH BEIBOIUT KpUTepHii JIMBUHS OTHOPOIHOCTH JUCHEPCUH [T KaXKI0H 3aBUCUMOiA
MIEPEMEHHO 110 BCEM KOMOMHALUSAM YPOBHENW MEXIPYIIOBBIX ()aKTOPOB, TOJIBKO [1JIs1 MEKTPYHIOBBIX (PaKTOPOB.
ITynxTs! I'paduk pazdpoca mo ypoBHSIM 1 ['paduk ocTaTKOB MOJIE3HBI A1 IPOBEPKU MPEANOJTIOKEHUHN O JaHHBIX.
DTOT MyHKT HEJOCTYIEH, €CJIM OTCYTCTBYIOT (hakTOphl. Beidepute I'paduk 0cTaTKOB , 4TOOBI AJIS KaX10H
3aBUCHMOII IepeMEHHOH BBIBECTH JIByMEpPHbIE IPA(PUKH BCEX BO3MOKHBIX KOMOUHAINH HAOII0ICHHBIX 3HAYCHUIH,
IIPe/ICKA3aHHBIX 3HAYEHHI 1 CTAHIAPTU30BAHHBIX OCTATKOB. DTH IpaMKH IOJIE3HBI JJIsl IPOBEPKHU MPE/IOI0KEHHS
0 paBeHCTBe aucnepcun. Beidepure OTCyTCTBHE COTIACHS , YTOOBI IPOBEPUTH, MOXKET JIM IOCTPOEHHAS MO/IENb
aJIEKBATHO OIMCATD CBSI3b MEXy 3aBUCUMOII IEPEMEHHOH 1 He3aBUCHMBIMH IlepeMeHHBIMH. Bbioop Obmasn
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(yHK1MS, ToNyCKAIOIas OEHKY IT03BOJISIET KOHCTPYUPOBATD U IIPOBEPSITH FUIIOTE3bl, OCHOBAHHBIE 00IIIel (DyHKIMH,
Jonyckarolneit oneHky. CTpoku B Jro00i MaTpuiie KO3pPUIMEHTOB KOHTPACTOB MPEACTABIISIIOT COO0i JIMHEHbIE
KoMOUHAIuu o01eit PyHKIUY, TOMyCKAIOIIEH OLEHKY.

VpoBenb 3HaunMocTH. BO3MOXHO, BB 3aX0OTUTE CKOPPEKTUPOBATH YPOBEHb 3HAYUMOCTH, UCIOJIb3yEMBbIii B
AMOCTEPHOPHBIX KPUTEPHSIX, U JOBEPUTEIIbHBIN YPOBEHbB, UCIIOJIB3YEMbIil IIPU KOHCTPYUPOBAHUH JOBEPUTEIHHBIX
WHTEPBAJIOB. 3a/JaHHOC 3HAYCHUE UCIIOJI3YETCS TAKKE IS BEIYUCIICHHS HAOJIFOICHHO MOIIIHOCTH KpuTepus. Korma
BHI 33]1a€T¢ YPOBEHb 3HAYNMOCTH, B IHAJIOTOBOM OKHE BBIBOJUTCS COOTBETCTBYIOIINI YPOBEHB JOBEPUTEIILHBIX
WHTEPBAJIOB.

Komangna UNIANOVA: gononHutenbHbie BOBMOXHOCTU

SI3bIK CHHTAKCHCA KOMAaH/I TAKKE MO3BOJISIET:
* 3anath BiIOXeHHBIE (nested) a¢dexThl B 11aHe (McmoJib3yst noakomanay DESIGN ).

* 3aJaTh TECThI, CpaBHUBAIOMINE IPPEKTHI C INHEHHON KoMOnHaImel 3(h(eKTOB WM HEKOTOPBIM 3HAYCHUEM
(ucnosb3yst mogkomanmy TEST ).

* 3a1aTh MHOXECTBEHHbIE KOHTPACTHI (MCHoJb3ys nmoakomanay CONTRAST ).
* BKJIIOYHMTH MOJIL30BATEIbCKHIE MPONYIICHHbBIE 3HAUSHUS (MCTIOJIB3Ys moakoMany MISSING ).
* 3anats EPS kputepun (cnosb3ys noakomany CRITERIA ).

* CdopmupoBaTth cBou cobcTBeHHBIe MaTpuny L , MmaTpuny M u matpury K (ucnons3ys moakomanasr LMATRIX
MMATRIX u KMATRIX ).

e JIJisi KOHTPACTOB TUMA OTKJIOHEHUE UJIM MPOCTBIX KOHTPACTOB 334aTh MPOMEXYTOUYHYIO OIIOPHYIO KATETOPHUIO
(mcomb3yst moakomanay CONTRAST ).

e 3a1aTh METPUKH TSI MOJIMHOMHAIBHBIX KOHTPACTOB (MCHob3ys moakomanay CONTRAST ).
* 3agaTh KOMIOHEHTHI OLINOKM [JI AallOCTEPHOPHBIX CpaBHEHMH (McnoJb3ys noakomangy POSTHOC ).

* BbIUUCIMTD OlIEHEHHbIE MAPIUHAJIbHBIE CPEIHIE [IJIs1 JTF0OOT0 (hakTopa MM B3auMO/IeiicTBUs (GakTOPOB Cpeau
(haxTOpoB M3 cnmcka GakTOPOB (UCTOJIL3Ys oakomManmy EMMEANS ).

* 3amaTh UMeEHa ISl BPEeMEHHBIX EPEMEHHBIX (MCIoJIb3ys noaxkomanmy SAVE ).
* Coznatse (hails1 JaHHBIX KOPPEJSIUOHHON MaTpuIlsl (Mcnosb3ys nogkomanay OUTFILE ).

* Co3aaTh MAaTPUYHBII (Bailyn JAHHBIX, COACPKAIIMN CTATUCTUKU U3 MEXKTPYIIOBOM TaOJIHUIbI JUCIEPCHOHHOTO
a"aym3a (ucnosb3ys noakomaunmay OUTFILE ).

e CoxpaHUTb MATPUILy IUIAHA B HOBOM (ailire JaHHbIX (Mcnob3ys moakomanay OUTFILE ).

Ob6patutecs k Command Syntax Reference 3a moigHON HHDOPMAaNUe 0 CHHTAKCHCE S3bIKa KOMAH/I.
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fnaBa 12. MNapHble KoppenAauuu

[Mpouenypa [Tapubie koppessinuy Beruucisier koadduuuent koppessinuu [upcona, po Crnupmana u tay-b
Kennanna, a Takke ypoBHHU 3HAUUMOCTH 114 HUX. Koppeaaiun u3MepsroT CBA3b MeX/1y NepeMEHHBIMU HJIN
panramu. [Tepen BerunciieHnemM koadduienTa KOppessiuuy IpoBepbTe TaHHbIE HA HAJIMYKNE BHIOPOCOB (KOTOPHIC
MOTYT IPHUBECTH K BBOJISIIUM B 3a0JIyKICHAC pe3yIbTaTaM) U MPU3HAKOB HAJIMYUS JIMHEHHOH cBs3u. KoadduuueHT
koppessinun [Tupcona sBisieTcst Mepoit JImHelHoM cBs3u. JIBe mepeMeHHbIe MOTyT ObITh Ha 100% CBsI3aHBI, OHAKO
€CJIM 3Ta CBsI3b HeJIMHelHa s, K03 dunumeHT Koppessanun [ITupcoHa He SBIIsIeTCS MOIXOAIICH CTATUCTHKON TS ee
M3MEPEHMSI.

IIpumep. CBSI3aHO JIM YUCIIO BBIMTPAHHBIX 0ACKeTOOILHON KOMAH/ION UI'P CO CPETHIM YHCIIOM OYKOB 3a UIPY?
Juarpamma paccestHus IOKa3bIBAET, YTO MEXAY HUIMU UMeeTCs JInHeliHas cBsi3b. AHanu3 nanubix HBA o ce3onax
1994—-1995 ronoB BeIsIBUJI, 4TO K03 duimeHT koppessiuuu [Tupcona (0,581) 3HaUMMO OTJIMYEH OT HYJIS HA YPOBHE
3HauuMocTH 0.01. M0XHO 0XUAaTh, YTO YeM OOJIblIe Urp OyAET BHIMTPAHO KOMAH/OM 3a Ce30H, TEM MEHBIIIE OUYKOB
HAOEpyT CONEPHUKH ITON KOMaH/Ibl. DTU NepeMEHHbIC OTPHLATEIbHO KoppeimposaHusl (—0,401), 1 koppesrsius
3HayuMa Ha yposae 0,05.

Cratucruxn. 715 KaXX 101 IepeMeHHO: YrcI0 HaOIroIeHn i 0e3 TPOMyIIeHHBIX 3HAUCHNH, CpeTHee 3HAUCHIE 1
CTaHJIAPTHOE OTKJIOHEHME. JIJIs Kak10it mapsl HepeMeHHbIX: K03 durmeHT xoppessanun [Iupcona, po Cnmpmana,
Tay-b Kenmasiia, CcyMMBbI IEPEKPECTHBIX MPOM3BEACHUM OTKJIOHCHU, KOBApUAIHSI.

HaHHLIC JJIS Tpoueaypbl HapHLIe KoppeJisinnuu

Jannsie. [1pu padote ¢ xoaddummenTom koppessinun [TupcoHa HCIoB3yHTe CHMMETPUYHBIC KOJIMICCTBCHHEIC
nepeMeHHbIe; pu padoTe ¢ po CrmpmaHna u Tay-b Kengaa nenoib3yiTe KOJIMIeCTBEeHHBIC TIEPEMEHHBIC HITH
MIepeMEHHBIE C YIOPSIOUCHHBIMA KATErOpUsIMHE (PaHTOBBIC).

Ipeanoaoxenus. [Tpumenenue koapduipenta koppessinuu [TupcoHa npemnosaraeT, 4To kax/jas napa nepeMeHHbIX
COOTBETCTBYET ABYMEPHOMY HOPMAJIbHOMY PACIIPE/ICJICHUIO.

Kax 3anyctuth npouenypy Ilapusie koppesiiuu
Bribepute B MeHtO:

Anamu3 > Koppeasinus > [1apubie...

1. BoibepuTte 1Be 1y 60Jiee YUCIIOBbIE IEPEMEHHBIE.

HOCTyHHLI TAKXC CJIICAYOIIUC ITapaMETPhI:

*  Koappunuents koppeasiuun. 1715 KOJIMUECTBEHHBIX HOPMAJILHO PACHPE/ICTICHHBIX IEPEMEHHBIX BEIOEpUTE
ko3 dunueHt koppessinun [Tupcona . Eciin nanHbIe He pacnpe/ieieHbl HOPMAJIbHO WM UMEIOT YIOPSTOUYCHHBIC
KaTeropuH (SBJISTFOTCSI pAHTOBBIMH), BbIOepuTe Tay-b Kenmanna nym CompMana , KOTOpbIC H3MEPSIIOT CBSI3b
Mexay panramu. KoaddummenTsr koppesinum u3MeHsroTCs oT —1 ([oJIHASI OTpUIlaTeIbHAS CBsI3b) 10 +1 (TmoHas
MOJIOKUTEIIbHAS CBSI3B). 3HaueHne () yKa3bIBaeT Ha OTCYTCTBHE JIMHEHHOIT cBs3u. [1pu nHTepnpeTanun
MTOJIYYCHHBIX Pe3yJIbTATOB TIIATEIHHO CICAUTE 32 TEM, YTOOHI He /IeJIaTh BEIBOJOB O IIPUYMHHON CBSI3W HA OCHOBE
3HAYMMOUN KOPPEJISIAN.

e Kpurepuii 3Haunmoctu. Bl MokeTe BbIOpATh IBYXCTOPOHHUHN UJIM OJHOCTOPOHHMIA kpuTepuid. Ecim
HAIPaBJICHUE CBSI3M U3BECTHO 3apaHee, BeIOepuTe OaHOCTOPOHHHIT . B TpoTHBHOM Cityyae BEIOCpUTE
JIByXCTOpOHHMI .

*  Metutb 3HaunMBbIe Koppessiui. KoahdunuenTsr koppessiuun, 3Haunmble Ha yposHe 0.05, 0003Ha4YeHbI OHOM
3BE3/104KOM, a 3HaunMble Ha yposHe 0.01 - 1Byms 3Be310uKaMu.
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MapameTpbl npoueaypsbl NMapHblie Koppenauuu

Cratucrukn. s xoppessun [Tnpcona BB MOKeTe BBIOpPATh OAWH MM 00a U3 CIICTYIOIINX MYHKTOB:

e Cpeanue 3Ha4eHns H CTAHAAPTHbIE OTKJIOHEHHs.. BEIBOISTCS 1T KaXK 10 IepeMeHHO. BEIBOoANTCS Takke YMCITo
HaOJFOIeHn#t O6e3 MPOITYIIIeHHBIX 3HaUeHnH. [1poryienabie 3HaYeHnsT 00padaThIBAFOTCS A1 KaKI0# epeMeHHON
10 OT/IEJIFHOCTH, BHE 3aBICHMOCTH OT YCTAHOBKH, BRIOpaHHOH! B maHesm [IpomyIienHbie 3HaYeHHS.

*  CymMbl lepeKpecTHBIX NPOU3Be/IeHHl OTKIOHEHHI U KOBapHauui. BoIBOIATCS 111 KaXA0# napbl IepeMEeHHbIX.
CyMMa nepekpecTHbIX NPOU3BEIEHII OTKJIOHEHUH paBHA CyMMe IPOU3BEICHUI IEPEMEHHBIX,
CKOPPEKTHPOBAHHBIX IO CPETHEMY. DTO YUCIUTENb B (hopMyte kodhdurnmenTa koppeisnun [Tupcona.
KoBapuanusi - 95T0 HEeHOPpMUPOBAHHAS MEpa CBA3U MEXAY ABYMs IEPEMEHHBIMU, PABHASI CYMME IEPEKPECTHBIX
MPOU3BEICHUN OTKJIOHEHHI, AeJIeHHOM Ha N—1.

IIponymennsie 3Ha4enus. Bel MoxeTe BEIOpATh OJIUH U3 CIICTYIOIIUX BAPUAHTOB:

* Hckmovats nonapuo. HaGmrogeHns ¢ mponyeHHbIMI 3HAYEHUSIMI OJTHOH NI 00ENX MEPEMEHHBIX Mapbl, IS
KOTOPBIX BBIYUCIISETCS KOI(D(PUIMEHT KOPPEIISIINY, UCKIIFOYAIOTCS U3 aHam3a. [T0CKOJIbKY B BBIYUCIICHUSIX
KaXX70ro K03(h(HUIIEeHTa yIaCTBYIOT Bce HaOIFOAeHS Oe3 MPOIMYIIIeHHBIX 3HAYCHUH) TS TAHHOW Haphl
HEePEeMEHHBIX, TO B Ka)KJOM BBIYMCIICHUH UCIOJIb3YETCSI MAKCUMYM JTOCTYNHON HHDOpManuu. DTO MOXET
IIPUBECTU K TOMY, YTO HAOOp KOI(PPUIMEHTOB OYAET BBIYUCIICH ISl PA3HOT'O YHCIIa HAOJIIOICHUA.

*  HWckmo4aTh nesamkoM. HabromeHns ¢ mpoImyIeHHBIMEI 3HAYCHISIMU TS KaKOH-JTI00 IIepeMEHHOM NCKITFOIaF0TCS
13 BBIYUCJIEHUI BCEX KOPPEIISIU.

Komanabl CORRELATIONS n NONPAR CORR: gononHutenbHbIe
BO3MOMHOCTHU

SI3BIK cCHHTaKCHCa KOMaH/ TAKX€ ITO3BOJISACT:

* 3amucaTh KOPPESIUOHHYI0 MaTpHIy AJis Koppessanuii [TupcoHa, KOTOPYI0 MOKHO UCNOJIb30BATH B KAYECTBE
HCXOJIHBIX JTAHHBIX B IPYTUX MPOIEAypax, HAIPUMEp, B (aKTOPHOM aHaJM3e (C UCIOJIb30BAaHIEM MTOJKOMAHIbI
MATRIX ).

e [Monyuuts KOppessSIMK KaX 101 MePEMEHHON CITUCKA C KaX 0¥ MEPEeMEHHON APYroro Cnucka (UCIoJb3yst
xiroueBoe cyioBo WITH B moaxomange VARIABLES ).

Ob6patuteck k Command Syntax Reference 3a noigHoi nHGOpMaNuei 0 CHHTAKCHUCE SI3bIKa KOMAaH/I.
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fnaBa 13. YacTHble Koppenauum

[Mpouenypa YacTHble KOPPEJISLMN BBIYUCIISIET YaCTHBIE KOIQ(UIMEHTHI KOPPEJISIIMT, KOTOPbIE OIMCHIBAIOT
JINHEHHYIO CBS3b MEX/1y IByMs IIEPEMEHHBIMU NIPH YCTPAHEHUU BIIUSHUS OJHON MJIM HECKOJIbKUX JOMOJHUTEIbHBIX
nepeMeHHbIX. Koppessinuu - 3To Mephl JIMHEHO cBsi3U. JIBe NepeMeHHbIe MOTYT UMETh "MOJIHYI0" CBSI3b, OJTHAKO
€CJIM 3Ta CBsI3b HEeJIMHEWHA, KOA(OUIMEHT KOPPEJISIIIAN He SBIIICTCS MOAXOISIIEH CTATUCTUKOM [JTs1 e M3MEPCHUSL.

IMpumep. EcThb j1 B3aMMOCBSI3b MEXTy (PMHAHCHPOBAHUEM 3/IpaBOOXPaHEHUS M YPOBHEM 3a00seBaeMOCTH? XOTsI
BBl MOXKETE OKHMJIATh, YTO TaKas CBSI3b OyAEeT OTPHUIATEIILHOMN, MPOBEACHHOE MCCIIeIOBaHUE TOKA3bIBA€T HAJTMYNE
3HAYUMOM [70.1021CUTEAbHOU KOPPEIISINAN: TI0O MePe YBeJIMYeHUsT (PUHAHCUPOBAHUS 3PABOOXPAHECHUS YBEITMUNBACTCS
ypoBeHb 3a00JieBaeMocT. PuKkcanus ypoBHS MOCEIIAeMOCTH MEIUITTHCKUX YUPEXKACHUHN, OJTHAKO, YCTPAHSET ATy
HAOJIIOJaEMYIO MTOJIOKUTEJIbHYIO Koppessnuto. PuHaHncupoBaHue 3[paBOOXPAHEHNS  YPOBEHb 3a00JIeBAEMOCTHI
TOJIbKO KaXYTCsl MOJIOKUTEIHHO B3aUMOCBS3aHHBIMH, IIOCKOJIBKY TPU YBEJIMYCHIH (PUHAHCUPOBAHUS OOJIbIIE
JIFOJIEH MOJTy4aroT AOCTYI K yCJIyraM 3ApaBOOXPAHEHUsI, YTO MPUBOJUT K BBISBJICHUIO OOJIBIIETO YUCIA CITyYaeB
3a00JIeBaHMIA.

Cratucrukn. 715 xaXx 101 IepeMeHHO: YrcI0 HaOIroIeHn i 0e3 MPOMyIIeHHbIX 3HAUCHNH, CpeTHee 3HAUCHIE 1
CpeIHEeKBaAPATUYHOE OTKIJIOHEHNE. MaTPHUIIBl KOPPEJIAIHA M YACTHBIX KOPPEJIAIIIA CO CTETICHSIMU CBOOOIBI I
YPOBHSMH 3HAYUMOCTH.

Jannble 115 npoueaypsl YacTHble KOppessanuu
Jannbie. Mcnob3yiiTe cMMMETpUYHBIE KOJTMYECTBEHHbBIE IEPEMEHHBIE.

IIpeanoao:xenust. [Tponexypa YacTHbIC KOPPEIIAIUN MIPEIIOJIATACT, YTO KaXKIast Hapa IepeMeHHBIX COOTBETCTBYET
JIBYMEPHOMY HOPMAaJIbHOMY PacHpeieICHHO.

Kak 3anyctuts nponeaypy Yactabie Koppessiuu
1. BwiOepute B MeHIO:
Anaim3 > Koppeasimus > YacTHble...
Bribepute nBe nim 0oJiee YMCIIOBBIE IEPEMEHHBIE, 1J11 KOTOPBIX OYAYT BBIYUCIATHCS YACTHBIC KOPPEIISAIIIH.

BriOepuTe oHY MITH HECKOJILKO YHCIIOBBIX IIEPEMEHHBIX, BIIMSHIE KOTOPBIX ycTpaHseTcs (VckirouaeMeble).

HOCTyHHbI TAKXC CJIICAYOIIUC ITapaMCETPbI:

* Kpurepnii 3naunmoct. Bbl MoxeTe BHIOpAaTh ABYXCTOPOHHUN UJIM OJTHOCTOPOHHMI Kputepuit. Eciu
HalpaBJICHUE CBSI3M U3BECTHO 3apaHee, Bbibepute OanocToponnuii . B npoTuBHOM ciydae BbIOEpUTE
JIByXCTOpOHHMI .

*  BbIBoaUTH HCTHHHBIH YPOBEHb 3HAYUMOCTH. [10 yMOTHaHUIO TS KAXA0T0 KOAPPUITUEHTA KOPPEIISIIH
BBIBOJISITCSI BEPOSITHOCTD U YUCJIO CTeneHed cBoOo 1bl. Eciii BbI CHUMUTE IOMETKY € 3TOTO 3JIEMEHTA,
K02 pHUIHIEeHTHI KOppesiiuy, 3HaunMble Ha ypoBHE 0.05, OyayT 06003Ha4YaThCS OAHOM 3BE3/10YKOM, a 3HAYNMBbIE
Ha ypoBHe 0.01 - gByMs 3Be30ukamMu. [1pn 9ToM vrciia cTeneneii cBoOOIbI He BEIBOAATCS. JlaHHAs ycTaHOBKA
OTHOCHTCS KaK K YaCTHBIM KOPPEJISIHIM, TaK ¥ K KOPPEJISIHSIM HYJIEBOT'O MOPSIKA (T.e. OOBIYHBIM MapHBIM
KOPPEJISAIUSIM).

MapameTpbl npoueaypbl HacTHble KOppenauuu

CraTucrukn. Bel MoxeTe BEIOPATH OIMH MM 004 U3 CICAYIOMUX IIyHKTOB!

e Cpeanue 3uHa4eHns H CTAHAAPTHbIE OTKJIOHEHHs.. BEIBOASTCS TS KaXKI0# IepeMeHHOM. BEIBOAUTCS Takke YHCITO
HaOJrOIeHnit €3 MPOMYIIEHHBIX 3HAUCHUH.

° Koppe.mmml HYJICBOI'O MOpHAIKa. BI)IBOHI/ITCﬂ MaTpuna mpoCThIX Koppenﬂum‘/i MEXAYy BCEMU IICPEMECHHBIMU, B TOM
YUCJIC U TEMHU, BIIMSAHUC KOTOPBIX 6yﬂ€T YCTPAHATHCA.
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Iponyuiennbie 3Ha4enusi. Bol MoXxeTe BEIOpATH OJIHY U3 CJICYIOUIMX aJIbTEPHATHUB!

HUckaouath EeJIMKOM. HaGJ’IIOI[CHI/Iﬂ C IPOIMYIICHHBIMHU 3HAYCHUAMUN JIr000H HCpSMCHHOﬁ, B TOM YUCJIE U
HepeMeHHOﬁ, BJIMSAHUC KOTOpOI7[ YCTpaHACTCA, UCKJIFOYAFOTCS U3 BCCX BBIYUCJICHU.

HckmovaTts nonapHo. [1J1s BEIMUCIICHUS KOPPEJIAIUIA HYJIEBOIO MOPsAKA, HA KOTOPBIX OCHOBBIBAETCS BBIYHMCIICHUE
YACTHBIX KOPpessIIuii, He Oy1yT UCIOJIb30BAThCs HAOIIOAEHUS C IPOMYIIEHHBIMY 3HAUSHUAMHU [JIs1 OJHOI M
06enx nepeMeHHbIX napsl. [TonmapHoe UCKIIFOUEHNE UCIIOJIb3YET JaHHBIE B MAKCUMAJIbHO BO3ZMOXHOI CTENEHH.
OpHAaKo, B 9TOM CJIyYae YMCIIO UCTOJIb3YEMBIX HAOJIIOICHNI MOXET U3MEHSTHCS OT OJHOTO KO3 pUIeHTa K
npyromy. Korzma 3agano monapHoe NCKJIFOYEHHE, YACIIO CTENEHeH CBOOOIBI AJIsI KOHKPETHOTO YACTHOTO
K03()(pUIMEHTA OCHOBBIBACTCS HA HAUMEHBIIIEM YMCJIE HAOIIOACHNH, UCIIOJIb3YEMBIX NIPH BBIYUCIICHUN JII000i1 13
KOpPpeJIsiLnid HyJIEBOTO NMOPSAKA.

Komanna PARTIAL CORR: gpononHutenbHbieé BO3MOMHOCTHU

SI3bIK cCMHTaKcHCa KOMaH]I TAKXKe MO3BOJISIET:

CUuTBIBATH KOPPEISIIUOHHBIE MATPHUIILI HYJIEBOT'O TMOPSIKA M 3aMMUCBIBATH MATPHUIIBI YACTHBIX KOPPEJISIuil (Tpu
noMoIu noakomMan sl MATRIX ).

PaccuuThIBaTh YaCTHBIC KOPPEJSIIKAN ISl IEPEMEHHBIX B IBYX CIHCKaxX (IIPH TOMOIIM KJroueBoro ciioBa WITH B
noakomanae VARIABLES ).

AHaM3upOBaTh HECKOJIBKO HAOOPOB MEPEMEHHBIX (MIPU MOMOIIY HeCKoIbkuX moakoman VARIABLES ).

3amaBaTh MOPSIIOK PACCUMTHIBAEMBIX KOPPEJIAINA (HAIpUMEp YaCTHBIE KOPPEJISIIUH IIEPBOTO U BTOPOTO
HOPSIIKA), €CII UMEeTCs 1B KOHTPOJIbHBIE IIepeMeHHbIe, (pu noMoly nogkomManasl VARIABLES ).

BbIBOIHTH YacTHBIE KOPPEJSIMY B KOMITAKTHOM (opmate (TIpu moMory nogkomManasl FORMAT ).

BBIBOIUTH MATPHILy MPOCTHIX KOPPEJIAIMIA, €CJT HEKOTOPBIE KOI(GUIUEHTHI HE MOTYT OBIThH pacCUMTAHbBI (TIPH
nomortu noakoManael STATISTICS ).

Ob6patutecs k Command Syntax Reference 3a mojHON HHDOpPMaNue 0 CHHTAKCHCE S3bIKa KOMAH/I.
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nasa 14. PaccToaHudA

DTa mpollelypa BEIYUCIISIET JIFOOYIO CTATUCTUKY U3 IIMPOKOro Habopa CTATUCTUK, U3MEPSIOIINX JIMO0 CXOACTBA,
Jm00 pazinuusi (PaccTOsHUS), IPUYEM JIMOO MEX/y Napamy NepeMEHHBIX, JIM00 MeX/1y napaMu HadJoieHuit. 3tu
MepBI CXO/ICTBA MJIM PACCTOSHUS MOTYT ObITh 3aTE€M HCIOJIb30BAHBI B IPYTUX MPOLEIypax, TAKUX Kak (haKTOPHBIH
aHaJIM3, KJIACTEPHBINH aHAaJIM3 NI MHOTOMEPHOE MaCIITA0MPOBAHKE, ISl TOTO YTOOBI HOMOYb AHAJIM3UPOBATH
CJIOXKHBIE HAOOPBI TAHHBIX.

IIpumep. MoXHO I I3MEPUTH CXOACTBO MEXIY TapaMU aBTOMOOWIICH, OCHOBBIBAsICh HA ONPEAEICHHBIX
XapaKTEePUCTUKAX, TAKUX KaK 0OBEM JIBUTATEJIS, PACXOJ] TOIUIMBA ¥ MOIIHOCTH? BBIYMCIINB BEJIMYNHBI CXOACTBA
MeX/1y aBTOMOOHMISIMH, BBl MOXETE TOJIYIUTh MIPEACTABJICHAE O TOM, KaKie aBTOMOOUIIN OXOXH, a KaKue
pasmmuaroTcs. s 6osee hopMasbHOTO aHATIM3a K BEJIMYMHAM CXOJCTBAa MOXHO NIPUMEHHUTH HepapXuueckuit
KJIACTEPHBIIl aHAJIN3 NI MHOTOMEPHOE MAaCIITAOUPOBAHUE JIJISt TOTO, YTOOBI UCCIIEAOBATH CKPBITYIO CTPYKTYPY
JITQHHBIX.

Craructuki. Mepbl pa3nuus (paccTOsTHUS) TSI HHTePBAJIbHBIX JaHHBIX: paccTositaue EBkimaa, kBaapat
paccrostaust EBximna, metpuku YeObImeBa, 6710k, MUHKOBCKOT0, a TAaKXKe 3a/laBaeMble oJIb3oBaTesieM. [[J1s
YacTOT: XM-KBaJpat u (pu-kBaapart. [[j1s OMHApHBIX JaHHBIX: paccTosiHue EBkimaa, kBaapat paccrossuus EBkmaa,
pas3yimune pa3MepoB, pa3miyue CTPYKTYp, auctepcus, Gopma, Jlanc u Yuibsmce. Mepamu cxoicTBa A
MHTEPBAJIbHBIX JAHHBIX SBJIAIOTCS: K03 durmenT xoppessanun [Tupcona u xocunyc. [ ABoMYHBIX AaHHBIX: Paccen
u Pao, nmpoctas mepa coBnanenuii, XKakkap, naiic, Pomxepc u Tanumoto, Coxan u Caut 1, Cokan u Caut 2, Cokan
u Cuurt 3, Kynpunnckuii 1, Kynpunnckuit 2, Cokan u Cuut 4, Xamauns, JIsm01a, D Auaep0Oepra, Y FOmna, Q FOuna,
Ounaii, Coxast 1 CHHT 5, 4eThIpEeXTOUYCHHAS KOppesius ¢u, pazdpoc.

Kak mosyuuTs MaTpHIbI pACCTOSHUAN
1. Boibepute B MeHIO:
Anamm3 > Koppeasiust > Paccrosnus...

2. Bribepure, o KpaifHeil Mepe, OHY YHCIOBYIO IEPEMEHHYFO, YTOOBI BBIYUCIISTD PACCTOSIHAS MEXKTY
HAOJTFOICHUSIMY, WA BEIOCPUTE, IO KpaliHell Mepe, Be YUCIOBEIC IEPEMEHHBIC, YTOOBI BEIYUCIIUTD PACCTOSIHUS
MEXIY TePEMEHHBIMI.

3. BLI6€pI/IT€ OJIHYy 13 ABYX aJIbTECPHATHUB B I'pyHie Boruucimth paccrosaHud Mexay, YTOOBI BHIYUC/IUTH paccrossHud
6o MEXAay Ha6.]'IIOI[CHI/IHMI/I, 160 MEXIAY NEPEMECHHBIMU.

Mepbl pasnuuumsa

B rpymme Mepa BIOepuTe aIbTepPHATHBY, COOTBETCTBYIOIIYIO TUITY JAHHBIX (MHTEPBAJILHBIM, KOJMIECTBAM HITH
JIBOMYHBIM); 3aTE€M B BBINA/IAFOIIEM CIICKE BBIOSPUTE OJTHY U3 MepP, KOTOPasi COOTBETCTBYET 3TOMY THITY JAHHBIX.
JloCTymHBIME MepaMHM B 3aBUCUMOCTH OT THIIA TAHHBIX SIBJISFOTCS CJIETYIOIINE:

*  HurepBanbubie 1annble. PaccTosane EBkimaa, kBaapat paccrosiaust EBkima, paccrosiaue UeObIesa, 610K,
MunkoBckoro mm HactpoerHas (Iosib30BaTesIeM).

*  YacroThel. Mepsl Xu-kBapaT win Gu-KkBaapar.
e JIBouunble nannblie. Pacctossnue EBkimaa, kBaapaT pacctosinus EBkimnaa, pa3jimuie pa3MepoB, pa3inune

CTPYKTYD, aucnepcusi, popma, Jlanc u Yuibsamc. (BBeaute 3nauenust B nosiss Hammune n OTcyTeTBHE, YTOOBI
yKa3aTh, Kakue JBa 3HAUCHUSI UCIOJIb3YIOTCS; OCTAJIbHbIE 3HAYEHUsI OY/1yT UTHOPUPOBATHLCS MPOLEAYPOH.)

I'pynna [TpeoGpa3oBaTh 3HaAUYEHUs HO3BOJISIET [7€pe BHIUUCICHUEM OJIM30CTe! CTAHIapTU3UPOBATH 3HAYEHUSI
JIAHHBIX JIMOO NIl HAOIFOIeHU#t, JIMOO IS MEpeMEHHBIX. DTH MPeoOpa30BaHUs HEIPUMEHIUMBI K JBOUYHBIM
JIaHHBIM. BO3MOJKHBIE METOIBI CTAHAapTU3AMK: Z—3HaueHus, [unana3on ot —1 mo 1, Auanazon ot 0 110 1,
MaxkcumarbHas BemunHa 1, Cpemanee 1 nim CpegHekBaapaTHIHOE OTKJIOHEHNME 1.
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I'pynma ITpeoOpa3zoBaTh Mepsl IO3BOJISIET MPEOOPA30BATH T€HEPUPYEMBbIE 3HAUECHHUSI MEPBI PACCTOSIHUSI.
HpeO6pa3OBaHI/IH BBIIIOJIHAROTCA ITOCJIC TOTI'O, KaK BBIYUCJICHBI 3HAUYCHU A MCPBI paCCTOSAHUA. Bo3moskHbIE BapUAHTBI
npeobpa3oBanuil: B3sate monyns, CmeHnTh 3HaK, [1puBectu x 0—1.

Mepbl cxoacTea

B rpymme Mepa BeIGepuTe aIbTePHATHBY, COOTBETCTBYIOIIYEO THUITY JAHHBIX (MHTEPBAJIbHAS UJIH IBOMYHAS); 3aTEM
B BBIIIA/TAFOIIEM CIIFICKE BBIOEPUTE OJIHY U3 Mep, KOTOpasi COOTBETCTBYET 3TOMY THITYy JaHHBIX. JlOCTyTHBIMU
MepaMH B 3aBUCHMOCTH OT THIIA JAHHBIX SBJISTFOTCS CJICAYIOIINE:

*  HnrepBagabhble gannbie. Koodduuuent xoppessinun [Tupcona mim xocunyc.

» JIBomunble gannbie. Paccen u Pao, mpoctast mepa coBmanenuii, XKakkap, gatic, Pomkepc u TanumoTto, Cokan u
Caurt 1, Cokan u Caut 2, Coxas u Cuut 3, Kynpunnckuii 1, Kynpunuckuii 2, Coxan u CHut 4, Xamans, JIam0a,
D Annepb6epra, Y FOmna, Q FOna, Ounait, Cokan u CHUT 5, yeTbIpexToueuHast koppesinus ¢u, pazopoc. (Begure
3HaueHust B moJist Hasmmume u OTcyTCTBHE, YTOOBI YKa3aTh, KAKKE JBA 3HAYCHUS HCIOJIb3YIOTCS; OCTAJIbHBIC
3HAYCHUS OYAYT UTHOPUPOBATHCS MPOIEAYPOIL.)

I'pymma [Tpeobpa3oBaTh 3HAUYECHUS TO3BOJISIET NEPE]T BHIYUCIICHHEM PACCTOSHUMA CTaHIapTU3MPOBATH 3HAYCHUS
JIAHHBIX JINOO ISl HAOIFOIeHN#, JIMOO IS IEpeMEHHBIX. DTH IPeoOpa30BaHUs HEMPUMEHIUMBI K JBOUYHBIM
JTaHHBIM. BO3MOJKHBIE METOBI CTAaHAApTU3AINH: Z—3HaueHus1, Jluanazon ot —1 1o 1, Auanazon ot 0 o 1,
Maxkcumanbaas BesmunHa 1, Cpemnnee 1| 1 CpeHekBaApaTUIHOE OTKIIOHEHHE 1.

I'pymma ITpeobpa3oBaTh Mephl TO3BOJIIET NPeoOpa3oBaTh FeHEPUPYEMbIe 3HAUCHUS MEPhl PACCTOSIHUS.
ITpeobpa3oBaHus BEINOJIHSIIOTCS MOCTIE TOrO, KaK BHIYMCIICHBI 3HAYEHUSI MEPBI PACCTOSHUS. BO3MOXKHbBIE BApUAHTHI
npeobpazoBanuit: B3ars moayias, CMeHuTts 3Hak, [Ipusectu k 0—1.

Komanpna PROXIMITIES: nononHuTenbHble BOSMOXHOCTHU

IMpouenypa Paccrostaus ucnosb3yeT cuHTakcuc komauapl PROXIMITIES | SI3bIk cHHTakcHca KOMaH/I Takxke
IMO3BOJISIET:

° Sa,ﬂaTb Jnroboe IEJIOC YMCJIO B Ka4YC€CTBC CTCIICHU OJIsI MCPBI paCCTOSIHUA MUHKOBCKOTO.

* 3anaTh Jr000e€ LIeJI0e YUCIIO B KAYeCTBE KOPHS JIJIsl HACTPAaUBAEMOI MEpbl PACCTOSIHUSI.

Oo6patuteck k Command Syntax Reference 3a nojHou nHGOpPMAaNueil 0 CHHTAKCHUCE SI3bIKA KOMAaH]I.
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naBa 15. JllnHeHble moagenu

JIuHeiiHbIe MO/IENN IPEICKA3bIBAIOT 3HAUCHIS HEIPEPHIBHBIX [IEJIEBHIX IIEPEMEHHBIX, OCHOBBIBASCH HA B3aMMOCBSI3N
MEX/Ty [1eJIeBOH IEPEeMEHHON 1 OJTHIM I HECKOJIBKIMU MIPEIUKTOPAMH.

JIuneliHbIe MOJIEI OTHOCUTEJILHO MPOCTHI U JAFOT JIETKO HHTEPIPETUPYEMYIO MaTeMaTHIECKyIo (hopMyTy 1is
ckopuHra. CBOMCTBa 3TUX MOJieJIelt XOPOIIO MOHSITHBI, U UX OOBIYHO MOXXHO MOCTPOUTH OUYEHb OBICTPO, IO
CPaBHEHHMIO C MOJICJISIMH APYT'MX TUIOB (TaKMMH KaK HEPOHHbIE CETH WJIM JAEPEBbsl PElIeHHii) Ha TOM e Habope
JITQHHBIX.

ITpumep. CTpaxoBast KOMIAHNS ¢ OTPAHUYEHHBIMU PECYPCAMHU [JIs1 HCCIIENOBAHMS CTPAXOBbIX TPEOOBAaHUI
JIOMOBJIA/IEJIBLIEB JKEJIAET HOCTPOUTH MOJIENb JIJIsl OLIEHKN CTOMMOCTH TpeboBaHuit. [IpuMensist 3Ty Moziesb B
HEHTpax 0OCIyKUBAHUS, COTPYAHUKN KOMIIAHIN MOTYT BBECTH MH(POPMANUIO OT TPeOOBAHNHN, PA3TOBAPHUBAS IO
TenepoHy C KIIMEHTOM, U HEME/JICHHO MOJIyYUTh "0XKHUIaeMyI0" CTOMMOCTE TPeOOBaHMUS, OCHOBBIBASICH HA MPOIIBIX
JlaHHBIX. [oNOIHUTEIbHYIO HH(POPMAIIMIO CMOTPUTE B pa3/eie .

TpeOoBanusi K noJsM. [{0JKHBI OBITH LIEJIEBOE U, 110 KpaiiHel Mepe, 0aHO BXOoaHOE moJisl. [1o ymosuanuto He
HCHOJIL3YIOTCS OJISI C peaonpeaesIeHHbIMU posisiMu J{BoitHoro Ha3Hauenust u Het. LlesneBoe noJie 10KHO ObITH
HETPEPBIBHBIM (KOJIMYECTBEHHBIM). [1J151 MPEIUKTOPOB (BXOIOB) OTCYTCTBYIOT OTpaHMYCHUS HA THIT M3MEPCHU;
KaTeropuabHbIC TOJII (HOMIHAIBHEIC U MTOPSAKOBBIC) UCIIOJIBE3YIOTCS B MOJIEIIH B KauecTBe (pakTOPOB, a
HETIPePBIBHBIE TTOJIS NCHOJIb3YFOTCS KaK KOBAPUATEI.

Ilpumeuanue: ecm kaTeropuaabHOE MoJie coAaepkuT 6osee 1000 kaTeropuii, aTa mporeaypa He BHIIOJTHISTCS U
MOJIEJIb HE CTPOUTCSI.

Kak 3anycTuTb npoueaypy NOCTPOEHUA NMUHENHON Moaenu

st 970l (hYHKIIMOHAIBHON BO3MOXKHOCTH TpeOyeTcst MOAyJIh Statistics Base.
BriOepute B MeHFO:

Anamu3 > Perpeccusi > ABTOMaTHYeCKHe JIMHeHHbIe MO/IeJIH. ..
1. VnaocTtoBepbTech, UTO €CTh, IO KpaiiHell Mepe, oJHa LiejIeBasi U OJIHA BXOHAs IePEMEHHAsL.
2. Hlenxuaute no ITapameTpbl KOHCTPYKIMH , YTOOBI 3a1aTh HEOOSI3aTEeIbHBIE TAPAMETPBI COOPKH U MO/IEIIH.

3. Wlenxuute o IapameTpsl MoaeH , 4TOOBI COXPAHUTH OL[EHKU B AKTUBHOM HA0OPE TAHHBIX M 3KCIOPTHUPOBATH
MO/IeJIb BO BHEIITHUH (aiil.

4. IlenxkauTe 1o 3amyck , 4TOOBI 3aIMYCTUTH MPOIEAYPY U CO3AATH OOBEKTHI MOJICIIA.

Llenu

KaxkoBa Bama riiaBnasi nejib? BeioepuTe MoaxoIsIyro 1neb.

* Co31aTh CTAHAAPTHYIO MOJEb. JIaHHBIM METO CTPOUT SAUHUYHYIO MOJIEIIb IS MIPeACKa3aHus 1eJIeBOM
IepEMEHHOM’, HCIIOJIB3YS IIPEAMKTOPLI. BooOIIIe roBops, CTaHAAPTHBIE MOJIEIIH JIETYe IO AAr0TCS HHTEPIPETAINN
H MOT'YT TpeOOBaTh MEHBIIIE BPEMEHH IIPH CKOPHUHTE, YeM IIOCTPOCHHBIC C IPUMEHEHHEM OYCTHHTd, O3TTHHTA M
arcaMOJieil 0OJBLINX HAOOPOB JAHHBIX.

* TloBbicuTb TOYHOCTH MOeH (OycTHHI). JlaHHBIM METOA CTPOUT MOJAENIb AHCAMOJISI, UCIOJIb3YsI OYCTHUHT,
KOTOPBII TEHEPUPYET IOCIEAOBATEILHOCTb MOIE/ICH TS OJTyUeHuUs O0Jiee TOUYHBIX IpeacKka3anuii. AHcamOm
MOTYT 3aHSTh OOJIbIIIE BPEMEHH JIJTS UX IIOCTPOCHIS W CKOPUHTA, YeM CTaHAapTHAS MOJEIIb.

EyCTI/IHr TCHEPUPYET NOCIACAOBATCIILHOCTDH "KOMIIOHEHTHBIX MOJCJIeH , Kaxaast U3 KOTOPBIX CTPOUTCH IO LECJIOMY
Ha6opy JaHHBbIX. Hpexcz[e YEeM CTPOUTH KAXKAYIO NOCJICAOBATCIIbHYIO KOMIIOHCHTHYIO MO/ICJIb, 3allUCH
B3BCHIMBAKOTCs HA OCHOBC OCTATKOB IJIA Hpe,HIHCCTBy}OLHCfI KOMIIOHEHTHOI MOJEJIN. Ha6J’IIO,H€HI/I$IM C
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OOJIBIIMMH OCTATKAMU HPUAAIOTCS OTHOCUTEJILHO OOJIBIINE BECa MPENEACHTOB, C TEM YTOOBI CIIEAYIOIIAs
KOMIIOHCHTHAas1 MOJICJIb ObLiIa CKOHIICHTPpUPOBAaHA HA TOM, YTOOBI XOpOoIIo NpeaACKa3blBaTh TAKUE 3alIUCH. Bwmecte
Takue KOMIIOHEHTHbIE MOJIEJI 00pa3yroT MoJiesIb aHcaMOJIsl. Moiesib aHcaMOJIst BBITOJIHSIET CKOPUHT HOBBIX
3amuceif, oJb3ysACh NPABUJIOM OO0bEAMHEHNS; TOCTYIHbIE IPABIUIIA 3aBUCSAT OT THUIA U3MEPEHUH IIeJIeBOM
NIEPEMEHHOM.

* TloBbIcHTH CTAOHIBHOCTH MoOAEJH (03rTHHT). JIaHHBII METOI CTPOUT MOJIEIb AHCAMOJIS, UCTIOIb3Ys OTTHHT
(6yTcTpen-arperupoBaHue), KOTOPBI TeHepUPyeT MHOXKECTBEHHBIE MOJIEIN IS MOJTyYeHUsI OoJiee HaIeKHbIX
npejackazaHuif. AHCaMOJIM MOTYT 3aHSTh OOJIbIIIE BpeMEHHU JIJISl UX TOCTPOCHUS U CKOPHUHTA, YeM CTaHIapTHAs
MO/ieb.

Byrcrpen-arpernposanue (03rruHr) popMupyeT persmKku 00y4daroIero Habopa JaHHBIX MyTEeM BBIOOpa C
BO3BpAIllEHUEM U3 UCXOJIHOTO Habopa MaHHbIX. B pe3ynbTate co3maroTcsi Oy TCTPen-BpIOOPKU UCXOHOTO HAabopa
JIAaHHBIX PaBHOTO 00beMa. 3aTeM 1o Kax 01 permke popmupyercs "KOMIOHEHTHast Moielib". Bmecte Takue
KOMITIOHEHTHBIE MOJIeJ U 00pa3yroT MOJEJb aHCaMOJIs. Moiesb aHcaMOJ1s BBIIOJIHSAET CKOPUHT HOBBIX 3alUCel,
MOJIb3YSICh IPABUJIOM OOBEIUHEHNUS; JOCTYIHbIE IPABUJIA 3ABUCAT OT TUIA U3MEPEHUIl LieJIeBOM NEPEMEHHOM!.

e Co3aaTh MojIeJIb IS O4eHb 00JIbIIIX HA00pOB 1aHHbIX (TpedyeT cepBepa IBM SPSS Statistics). [lanubiii MeTon
CTPOUT MOJIEJIb aHCAaMOJISI TyTeM pacIlelJIeHust Habopa MaHHBIX HA OTJIeJIbHbIE OJIOKU JAaHHBIX. BeiOepuTe 9TOT
BapUAHT, €CJIM Balll HAOOP JAHHBIX CIIUIIKOM BEJIMK JIJISl IIOCTPOCHUS MOJIEJICH TIEPSUUCIICHHBIX BBIIIIE, WA JIJIsI
WHKPEMEHTHOT O OCTPOCHUS MOJIe)d. JlaHHBII BAPHAHT MOXET MOTPeOOBATh MEHbIIIE BPEMEHU IS HOCTPOCHUS,
HO 0OJIbIIIE BPEMCHH ISl CKOPHHTA, YeM CTaHJAPTHASI MOJIeb. [{J1s 9TO onuu TpedyeTcsl COeTUHEHNE C
cepsepom IBM SPSS Statistics.

Mudpopmanuro o mapamMeTpax, CBI3aHHBIX C OYCTHHIOM, O3TTUHTOM M OYeHb OOJIBINIUMU HAOOpaMH TAHHBIX,
CMOTpUTE B pa3nene|“AHcaM6nH” Ha cTp. 66|

OcHoBHble napameTpbl

ABTOMATHYECKH MOArOTOBUTH IAHHBIE. 1ot napaMeTp NO3BOJIACT NPOUCAYPE BbINNOJIHUTL BHYTPCHHUC
HpeO6paSOBaHI/Iﬂ 1eJIeBOM HepeMeHHOﬁ " OpeAUKTOPOB, YTOOBI MAKCUMU3UPOBATH MPOTHOCTUYCCKYRO CUJTY MOJCJIN.
Bce HpeO6pa3OBaHI/IH COXpPAaHAKTCA BMECTE C MOICJIBIO U IPUMEHAOTCA K HOBBIM JAHHBIM IIPU CKOPHUHIEC.
I/ICXO,Z[HBIC BEpCcunu HpeOGpaSOBaHHLIX MOoJIeH UCKJIFOYArOTCS U3 MOJICIIN. Ilo YMOJIYaHUEO BBIIOJIHAROTCS
ABTOMATUYCCKUC Hp€O6p330BaHI/IH JAaHHBIX, OIIMCAHHBIC HUXKC.

* QOo0padoTka aat n BpeMenu. Kaxxiplii mpeIuKTOP, SIBJISIONICHCS NEPEMEHHOR AaT, IpeoOpa3yeTcs B HOBLII
HENPEPBIBHBIN MPETUKTOP, COACPIKAIIUN BpeMsl, polle/iiee, HaunHas ¢ onopHoi gathel (1970-01-01). Kaxabrii
NPEMKTOP, SBJISIONIUICS MEpeMEHHON BpeMEeHH, IPeoOpa3yeTcs B HOBBIN HEMPEPBIBHBIN MPEIUKTOP,
cofiepKaIi BpeMsl, poIle/ee, HaurHasi ¢ onopHoro MomenTa BpeMmenu (00:00:00).

*  KoppekTnpoBka mkaJjsbl u3Mepenuii. HermpepbIBHbIE TPEANKTOPHI, COAEPIKAIINE MEHee 5 pa3IMUHbIX 3HAUEHUH,
npeoOpa3yroTcs B MOPSIAKOBbIE MpeaUKTOPHL. [TopsiakoBbIe MPeAUKTOPHL, coaepxkalnue 0oJiee 10 pa3IuuHbIX
3HAYCHUH, TPeoOPa3yOTCs B HEPEPHIBHBIC IPEIUKTOPHI.

* OO0paboTKa BLIOPOCOB. 3HAUECHNS HEMPEPBIBHBIX IPETUKTOPOB, KOTOPHIE JIEKAT BHE IPAHUI] OTCEUCHHUS
(ompepessieMbIX TPEMsl CTAaHIAPTHBIMU OTKJIOHEHUSIMH OT CPEHEr O 3HAUCHUS ), 3AMEHSFOTCSI 3HAUCHUEM I'PAHUIIBI
OTCEYEHUSI.

*  (O0paboTka nmponyueHHbIX 3Ha4eHnil. [IponyieHnble 3HaYeHNs] HOMUHAJILHBIX IPEIUKTOPOB 3aMEHSFOTCS MO0
oOyuarorero pazouenus. [IponyieHHble 3HaUYSHHS TOPSIKOBBIX MPEAUKTOPOB 3aMEHSIIOTCS METUAHON
obOyuarotiero pazouenus. [IponyieHHble 3HaUYSHNS] HETPEPHIBHBIX MTPEIUKTOPOB 3aMEHSIOTCS CPETHUM
3Ha4YeHMEM O0Y4aroIIero pa3oueHus.

* KonTtposmpyemoe o0beHenne. DTa onepanus 1e1aeT MOAeb 0oJiee "9KOHOMHON" IyTeM yMEHbIIICHNS Yiciia
noJieif, 06pabaThIBAEMBIX B CBS3H C IIEJIEBBIM MoJIeM. Y ieHTHuGUImpyroTCcs No100HbIE KAaTETOPHH, OCHOBBIBASICH
Ha B3aMMOCBSI3M MEX/1y BXOJHBIM U IleJIeBbIM HoJiaMu. Kateropun, KOTOpble He pa3IM4aloTCsl 3HAYUMO (T.€.
umerorue p-3Hauenne 6ospiue 0,1), o0benunsroTcs. Eciin Bce kaTeropun 00beAMHSIOTCS B OJTHY, TO UCXOIHAS 1
MOJIyYEHHAs BEPCUU MOJISI UCKJIIOYAIOTCS U3 MOJEIIH, HOCKOJIbKY OHM HE IPEJACTABJIAIOT LIEHHOCTU KaK IPEeAUKTOP.

JloBepuTebHbIi YpOBeHb. DTO JOBEPUTEIIbHBIN YPOBEHbD, UCIOJIB3YEMBbIi IPU BHIYUCICHUHN HHTEPBAJIbHBIX OIIEHOK
K03(D(HUIUEHTOB MOJIe/IH, IPeACTaBIIeHHbIX Ha nanem|KoadduimenTsl 3anaiite 3navenue 6osbine 0 u menbiie 100.
3HaueHure o yMOJTYaHuIo - 95.
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Moan6op mogenu

Mertoa noadopa moesu. Beibepute oauH 13 METOAOB 1o00pa MoesH (IOAPOOHOCTH HIKE) NI BK/IIOYHTH Bee
NpeJUKTOPbI, KOT1a BCE NMEIOIINECS MIPEAUKTOPHI IPOCTO BBOAITCS B MOJIEJ b KaK YJICHBI IJIaBHBIX 3¢ dexToB. [1o
YMOJIUAHUIO Ucnojb3yeTcs ITpsivoii maroBbiii .

ITpsimoli maroBblii 0TGOP. DTOT METO HAYMHAET pabOTy ¢ Mojesm 6e3 3apPekToB, 700aBIIsIsA U yaassis 3h(HEKThI o
OJTHOMY Ha Kaj)XJOM IIIare JIo TeX Mop, Moka HU OJHMH 3PPEKT HeIb3s OYaeT 100aBUTh, pYKOBOACTBYSICH KPUTEPUSIMU
1aroBoro oToopa.

*  Kpurepnn 1151 BK/IIOYEHUS/HCKIIOYEHHsl. DTO CTATUCTUKA, UCIIOJIb3yeMasi AJIsl OIpeeIeHUs TOro, CJIEAYeT JIU
3¢ PeKT T06aBUTh B MOJIEIIb WM UCKITFOUNTh 13 Hee. ndopmamuonnsiii kputepnii (AICC) ocHOBBIBaeTCs Ha
IPaBIONOA00NN 00YIAFOIIEr0 MHOKECTBA TSI TAHHOW MOJICII ¥ CKOPPEKTHPOBAH C IeJIbEo ITpadoBaTh
W3JIAIITHE CJIOKHBIE MOJIeJ . F-CTaTHCTHKH OCHOBEIBACTCS HA CTATHCTUYECKOM KPUTEPHH CHIKCHUST MOCITbHO
omm6Oku. CKoppeKTHpPOBaHHbI R-KBa/IpaT OCHOBBIBACTCS HA TOYHOCTH HMOATOHKH JJIs1 O0YJAFOIIETO MHOKECTBA 1
CKOPPEKTHPOBAH C IeJIbI0 MTPadoBaTh U3IUIIHE CJI0KHBIE Moaem. KpuTtepuii npeoTBpaienus cBepxo0yveHnst
(CKO) ocHOBBIBaeTCS HA TOYHOCTH MOATOHKY (cpeaHeM kBaapaTe ommokn mwm CKO) g MHOXecTBa
IpeJoTBpaIIeHIs cBepXoOyueHns. MHOXECTBO MPEIOTBPAIICHUS CBEPXOOYUCHUSI IPEACTABIIACT COOOM
CITy4aliHyIO MOJIBBIOOPKY, coAepkalyto npudmsuteapbHo 30% HabroieHuit u3 UCX0AHOTO HAbopa JaHHBIX,
KOTOpas He UCIOJIb3YeTCs NPU 00yUEHUH MOJICIH.

Eciym BbIOpaH 11000i KpuTEpHii, OTINYHBIA OT F-cTaTHCTHKH , TO HA Ka)XJIOM IIare B MOJIeJIb J0OaBIIseTCs
3¢ HeKT, COOTBETCTBYIOINI MAKCHUMAJILHOMY MOJIOKUTEILHOMY MPUPAIIECHHUIO 3HAYCHNS KpuTepus. Bee adexTs
B MO/IEJIM, COOTBETCTBYIOIINE YMEHBIIICHIIO 3HAYECHUSI KPUTEPHS, YAATSIIOTCS.

Ecnm B kauecTBe KpuTepusi BEIOpaH F-cTaTHCTHKY , TO Ha KaX/IOM IIare B MOJEJIb 100aBIseTcs 3QQexT, TaroIuii
HaMMEHBIIIee p-3HaUCHUE, [IPU YCIOBHUHU, YTO OHO MEHbIIIE IIOPOrOBOr0 3HAYEHHMS, 3aIaHHOTO B Br/IOYaTh
3¢deKThI ¢ p-3HAYEHHSIMH, MEHbIIMMH YeM. 3HaueHne 1o ymosrdanuto - 0,05. Bee adpdextsr B Mogenn ¢
p-3HAYCHUEM, NIPEBOCXO/ISIIMM OPOroBOE 3HAUCHUE, 3aaHHOe B MIcKI04aTh 3(h(eKThI ¢ p-3HAYEHHSIMH,
00/ILIIMMH YeM, yIaJISIoTCs. 3HaueHue mo ymosuanuto pasao 0.10.

* 3agaTh MaKcHMaJIbHOE YHCIIO0 ¢ (eKTOB B OKOHYATEIBHOI Moaesu. [To yMoTdanuio Bee nMeronecst 3hGexTbl
MOTYT OBITH BKJIFOUYEHEI B MOJICJIb. Kaxk AJIbTCpHATHUBA, €CIIN 1aroOBbIA AJITOPUTM, 3aKaHIYNBAA paGOTy Ha
HEKOTOPOM IIare, UMeeT 3aJaHHOEe MaKCHMaJIbHOE YHCII0 A(Q(PEKTOB B MOJIEIIM, TO OH OCTAHABJIMBAET paboTy,
COXpaHsis TeKyIuit Habop AP dexToB.

* 3agaTh MaKcHMAaJIbHOE YHC/I0 mAaroB. [I1aroBeIit aITOPUTM OCTAHABIIMBACTCS MOCIIE ONPEACICHHOTO YACIA AT OB.
[To ymoyaHmIoO 3TO YyTPOSHHOE YnciIo nMerormuxcs 3¢ dexToB. Kak ampTepHaTHBa, 3aJalTE MOJIOKUTEITLHOE
1eJ1oe JJI MaKCUMyMa 4HCJIa [IaroB.

Bo10op Hanyunmmx noavMHozkectB. [TpoBepstoTcs "Bce BOZMOXHBIE" MOJIeIIM UJIH, 10 KpaitHell Mepe, OoJiblnas
COBOKYIMHOCTb BO3MOXHBIX MOJEJIEH, YeM NP NPSMOM MOIIATOBOM O0TOOPE, 111 BEIOOpA HAUIYUIINX B
COOTBETCTBUM C KPUTEPUEM HAMITYyUIINX 1OAMHOKeCTB. indopmauuonnsbiii kputepuii (AICC) ocHOBbIBaeTCS HA
IpaBIONOA00NH 00YIAFOIIEr0 MHOKECTBA TSI TAHHOW MOJICIIA ¥ CKOPPEKTHPOBAH C IEJIbI0 MTPadoBaTh U3ITUIITHE
cioxHble Mozes. CroppekTHpoBaHHbII R-KBaIpaT OCHOBBIBaCTCS HA TOYHOCTH IIOJTOHKH TSI O0YYAFOIIIETO
MHOYXECTBa U CKOPPEKTHPOBAH C [0 IITPadoBaTh U3JIUIITHE CIIOKHBIE MoIes. Kputepnii npe1oTBpalienus
cBepxo0y4enust (CKQ) ocHOBBIBaeTCS Ha TOYHOCTH MOATOHKH (cpemHeM kBaapate omuboku mm CKO) mist
MHOXECTBa IPEIOTBPAIICHHUS CBepX0OyueHNs.. MHOXECTBO MIPEIOTBPAIICHUS CBEPXOOYICHHS ITPEICTABIIICT COOOA
CITyyaliHyIO MOJIBBIOOPKY, coAepkKalyto npudimsuteabHo 30% HabroeHuit u3 UCXOAHOTO HAbopa JaHHBIX,
KOTOpas He UCIOJIb3YeTCs MPU 00yUEHUH MOJICIIH.

B xavecTBe HamMITy4IIIei MOJICIM BEIOMPACTCSI MOJEIb C HANOOJIBIINM 3HAUYCHACM KPUTEPUSL.
Ipumeuanue: BRIOOD HAMITYYIINX MOAMHOXKECTB TPeOYeT OOJIBINEro 0ObeMa BEIYHICIICHUI, YeM IPSIMOil aroBBId
oT60p. Koraa BhImosHAETCS BEIOOP HAVUTYUIINX OJIMHOXECTB B COUYETAHUU C OYCTHHIOM, OSTTHHTOM UJIH OYeHb

60BpIIMH HAOOPAMU TaHHBIX, TO IJIS TOCTPOCHUS MOJIEII NOTPedyeTCs 3HAYNTEIHHO OOJIbIIIe BpeMEHH, YeM IIpU
HOCTPOCHUH CTAHJAPTHOM MOJIEJIN C UCTIOJIB30BAHNEM MPSIMOTO MOIIAroBOro otdopa.
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AHcamb6nu

JlaHHbIE MapaMeTphbl ONMPEAESIIOT NOBEACHNE aHCAMOJIsI, KOTOPOE UMEET MECTO, Korja Ha BkJajake Llemam
3aMpaIIruBaeTcs O3ITUHT, OYCTHHT MJIM OYeHb OOJIbIIINe HAaOOPhI NaHHBIX. [IlapaMeTphl, KOTOPBIE HE TPUMEHSIOTCS K
BBIOPAHHOM 11eJIM, HITHOPUPYIOTCS.

Barrunr u o4yenb 00JibIINe HAOOPHI TAHHBIX. DTO MPABUIIO, KOTOPOE MPUMEHSIETCS TPU CKOPUHTE aHCAMOJIsI, YTOOBI
00BEIMHUTD NMpeACKa3aHHbIe 3HAUCHUS A1 0a30BbIX MOJIEJICH C IIeJTbIO BHIYACIICHUS 3HAYCHUN CKOPHHTA JIUTS
ancamMoOJI.

° HpmmToe 0 YMOJ/IYAHUIO NPABUHJIO 061,emmeﬂm[ JJIA HENMPEPBIBHBIX HEJIEBBIX noJiei. Hpe,ucxa3aHHble 3HAYCHU A
JJIs1 ancamMOJ1s B CJIydac HEIPCPBIBHBIX HEJICBBIX noJjeun MOT'YT OBITH BBEIYUCJICHEI C UCIOJIb30BAHUEM CpE€aAHETO
SHAYCHUA UJIKM MCAUAHBI ITPEACKA3aHHBIX 3HAYEHUH JJIs 0a30BbBIX MoOJeJIeH.

O6paTuTe BHIMaHME HA TO, YTO €CJIH L[eJIb COCTOUT B TIOBHIIIIEHUH TOYHOCTH MOJIEJIH, BEIOOD MpaBuiia 00 beTMHEHUS
urHopupyetcs. [1pn OycTuHTe BCer/1a NCIOJIb3yeTCs B3BEIIEHHOE PeIIeHIe OOIBITHHCTBOM T'OJIOCOB ISl CKOPHHTA
KaTeropruajbHBIX IEJIEBIX MOJIEH 1 B3BEIIEHHAS MeIMaHa ISl CKOPUHTA HEMPEPBIBHBIX HEJIEBBIX MOJIEH.

BycTuar u 63rrunr. 3aaaiite 4ncio 6a30BbIX MOJIeIeH 171 TOCTPOEHU S, KOTAa LeJIbIO SIBJISIETCS HOBBIIIICHUE
TOYHOCTH UJIM CTAaOUJILHOCTH; 111 O3TTHHIA 3TO YUCJIO OYTCTPen-BbIO0POK. OHO JOKHO OBITH MOJIOKUTEIbHBIM
LEJIBIM.

JdononHuTtenbHble napameTpbl

Bocnpoussectu pe3yabTaThbl. 3aaHIE CTAPTOBOIO YUCIIA I'eHEPATOPA HCEBIOCITyYallHbIX YUCEIT TO3BOJISET
BOCIIPOM3BECTH Pe3yJIbTATHL. [ eHepaTop ICeBAOCIYYafHbIX YICeII UCIOJIb3YeTCs I BEIOOpa 3amucei,
HONAJAIOINX B MHOXECTBO NIPEAOTBPAILEHHS CBepX0OyUeHNs. 3agaiiTe 1IeJI0e YICII0 UM IIEJIKHUATE 110
I'enepupoBaTh, 4TOOBI CTCHEPHPOBATH IICEBAOCTYYAHOE IIEJIOC YMCIIO B AUana3one Mexay | n 2147483647
BKJIFOYUTEJILHO. 3HAUEHHE M0 yMOoJTHaHuto - 54752075.

Onuun moaenu

CoxpaHuTth npejacKa3aHHble 3HAYEHNS B HA00pe TaHHBIX. VIMeHEeM MepeMeHHOM 10 YMOJTYAHUEO SIBJISICTCS
Ilpencrazannoe3nauenue.

JKCMOPTHPOBATH MOIeJb. MOIENb 3aNICHIBACTCS BO BHEIIHUI (DAl .zip . DTOT (ailin Moaem MOKHO
MCIIOJIH30BATH ISl IPUMEHEHHS HHPOPMAIIH O MOJAEIH K IPYIUM (aiiiaM JaHHBIX C IeJIbI0 CKOPUHTA. 3a1aiiTe
YHHKaJIbHOE TOoImycTHMoe UM (aiina. Eciu daiisr ¢ Taxmm mMeHeM yke CYIIIeCTBYET, TO OH IEePe3anriChIBACTCS.

CBoaKka ana moaenu

{\f3 Bug Coaxa myst Mmonesu} {\f4 - } {\f3 370 MrHOBeHHas1 BU3yaJIbHAS CBOJIKA IO MOJICJIA U €¢ MOATOHKE. }

Tab6uua. Jannas Tabiuua 0ToOpaxaeT HEKOTOPbIE YCTAHOBKU BBICOKOI'O YPOBHSI JJIsl MOJEJIH, BKJIIOYASL:
* VM3 HazHAYeHUs], yKa3aHHOI'O Ha BKJIAJIKE

* BrImosHsIach 11 aBTOMaTHYECKas INOATrOTOBKA, 3alaHHAas B pa3/Icjic |OCHOBHLI€ HapaMeprli

* Meton u kputepuil BBI6Opa MOeJIH, yKa3aHHbIE B pa3jiese napameTpos [Beibop Mmoaenn BeiBoguTces Takxke
3HA4YEHHEe KpUTEPHsi 0TOOPA I OKOHYATEIbHOM MOJIEJIN U NTPEACTaBIIsIeTCs B popMe "MEeHbIIIe 3HAYUT JIyyine".

Jmnarpamma. JlanHas nuarpaMma IOKa3bIBaeT TOYHOCTh OKOHYATEIILHOW MOJIEIH, IPEICTABJICHHYIO B (hopMe
"Goubiie 3HaunT Jyuie”. Ee 3Hauenne paBHo 100 X CKOPPEKTHPOBAHHBINA R* ISl OKOHYATEILHON MOIEJIH.
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ABTOMaTHMUYeCKaa NOAroToBKa AaHHbIX

DTOT BHJI BBIBOJIUT HHGOPMAIUIO O TOM, KaKHe TOJIsI OBLITN UCKJIFOYEHBI M KaK TPeo0pa30BaHHbIE MOJIS ObIIH
MOJIyYeHBI HA ATane aBTOMAaTHUYECKOH MOAroTOBKH JaHHBIX (ADP). [lutst kKaXa0r0 moJis, KOTOpOoe OBbLIO
npeoOpa3oBaHO MM UCKJIFOYEHO, B TAOIUIIE IePEUHCIIIeTCS UM MTOJIS, €ro POJIb B AHAJIN3E U JIeHCTBHE,
coBepuienHoe Ha atane ADP. [Tosst copTupyrorcest B ajipaBUTHOM HOPSIAKE UMEH TMOJIEH 10 BO3PACTAHUIO.
Bo3MmosxHBIE AEHCTBUS, BHIIOJIHSIEMBIC JJIS1 KaXKIOTO MOJISI, BKJIFOYAOT:

*  BpIuHC/IMTL NPOJOJIKHTEILHOCTB: B MECALAX BBIYUCIISIET UCTEKIIEE BPEMSI B MECSILIAX, UCXOsl U3 3HAYCHUH B I0JIE,
COAEPIKALLEM J1aThl, 1O TEKYyILLEH CUCTEMHON AAThI.

*  Bpruncautb MPOAOIXKHTE/IbHOCTD: B YaCaX BBIYUCIIACT UCTCKIIEEC BPEMS B Yacax, UCXOdd U3 3HAYECHUH B I10JIE,
COAECPpKAIIEM BpEMA, 10 TEKYHICTO CUCTEMHOI'O BPEMCHU.

*  CMeHHMTb THI H3MEPEHHil ¢ HelPePLIBHOI0 HA NOPSIKOBBIH IPeoOpa3yeT HelpephIBHbIE OJISI C MEHEE YeM S5
Pa3JIMYHBIX 3HAYCHUIT B TOPSIIKOBBIE MOJIS.

e CMeHHMTDb THII H3MEPEeHHIl ¢ MOPSIKOBOr0 Ha HeNpepbIBHBI peo0pa3yeT NOPSAKOBBIE MO ¢ 6otee yeM 10
PAa3JIMYHBIX 3HAYEHUIl B HENPEPHIBHBIE MOJIS.

* Vpe3aTb BLIOPOCHI 3aMEHSIET 3HAYCHUS HEIIPEPHIBHBIX MPEAUKTOPOB, KOTOPHIE JISKAT BHE TPAHUI] OTCEUCHUS
(ompenesieMbIX TpeMsI CTAHTAPTHBIMHI OTKJIOHEHUSIMH OT CPEIHEro 3HAUCHNU ), 3SHAUCHUEM I'PAHUIIBI OTCCUCHUS.

* 3ameHHTH NpoMyIIeHHbIE 3HAYEHHS 3AMCHSCT IPOIYIICHHBIC 3HAYCHUSI HOMUHAJILHBIX MOJIei MOIOH, MOPSAKOBBIX
MOJIE MEAUAHOM, 4 HEPEPHIBHBIX MOJIEA CPETHIUM 3HAYEHUAEM.

*  OO0beIUHATH KATErOPHH /I MAKCHMH3AINH B3aMMOCBSI3H € LeJIeBbIM 10JIeM BbISIBIISIET "TTOX0XKHUE" KaTeropuu
MPEINKTOPOB HA OCHOBE B3aMMOCBSI3U MEXK/Ty BXOTHBIMI U IIEJICBOI IepeMeHHBIMU. KaTeropuu, KOTOphIe He
pas3myaroTcs 3HAYUMO (T.€. IMeroIue p-3HaueHne oompire 0,05), 00 beqmHSFOTCS.

*  VckI04HMTH NPeIHKTOP-KOHCTAHTY / mocjie 00padoTKH NpoNnyIeHHbIX 3HAYeH il / nocjie 00beJuHeHnst KaTeropuit

YAAJIA€T OPEAUKTOPBI, KOTOPBIC UMCHOT CAMHCTBCHHOC 3HAYCHUEC, BEPOATHO, B PE3YJILTATC BBIIIOJIHCHU S
JOIOJHUTEJILHBIX AEHCTBUI aBTOMATHYECKON IIOArOTOBKM JaHHBIX.

Ba)XHOCTb NPeaANKTOpPOB

OOBIYHO IIPU MOJIEIMPOBAHUH COCPENOTAYNBAIOT BHUMAHNE Ha HanOoJIee BAXKHBIX MIPEAUKTOPAX U UCKIIIOYAIOT M
UTHOPUPYIOT HAMEHEE BXHbIE. DTO IOMOTAET CAEIATh AuarpaMma Ba)KHOCTHU MIPEAUKTOPOB, IOKA3bIBAS
OTHOCHUTEJIbHYIO BaXKHOCTb KaXX10I'0 IPEAUKTOPA IPpU oLeHke MoJesu. [1ockobKy 3HaYeHUs BAXXHOCTHU SBJISIIOTCS
OTHOCUTEJIbHBIMH, CyMMa 3THUX 3HAUCHUH /I BCEX MOKa3aHHBIX NPeAUKTOPoB paBHa 1,0. BaXXHOCTh NepeMEeHHBIX HE
CBsI3aHA C TOYHOCTBIO MoJes. OHa JIMIIb CBsI3aHa C BAXKHOCTBIO KaKA0r0 IPeIUKTOPa sl IpeACKa3aHus, a He C
TOYHOCTBIO 9TOIr'0 NPeACKa3aHUs.

MpeacKasaHHble NPOTUB HabNKOAEHHbIX

BeiBomuTCs AMarpaMMa paccesiHuS ¢ MHTepBaJIaMU [T IpeACKa3aHHBIX 3HAUCHUI 10 BEPTUKATILHOW OCH IIPOTUB
HAOJTIOIEHHBIX 3HAYCHHUI IO TOPU30HTAJIHLHON OCH. B meae TOYKY TOJDKHBI JISKATh Ha MPSMOH, TPOBEICHHO MO
yriom 45 rpagycos. Takoe mpecTaBiIeHEE TO3BOJISIET ONPEACIINTE, €CTh JIM 3aIHCH, KOTOPBIE III0XO
IIPEICKA3BIBAFOTCA MOJIEIIBIO.

OcTtaTtku

BriBoauTcs amarHoctuyeckas AunarpaMma MOACJIbHBIX OCTATKOB.

Criim JHarpaMmabl. Nmerorcs Pa3JIMYHbIC CTUJIM BBIBOJA, KOTOPbLIC MOXKXHO BLI6paTI: B BBINIAJAFOIIEM CITUCKE Ctiiib.

e TDucrorpamma. DTo quarpaMma paccesiHusi C HHTEPBATIAME JIJIS CTHIOICHTU3UPOBAHHBIX OCTATKOB C HAJIOKEHHEM
HOPMAJILHOTO pachpesesieHust. J{Jis IMHEHHbIX MO/IeJIei IPE/IIOoJIaraeTcsi, YTO OCTATKA UMEFOT HOPMAJIbHOE
pacrmpe/iesicHie, 03TOMY B HjieaJie TUCTOrpaMMa JIOJDKHA XOPOIIO allPOKCHMHUPOBATHCS ITOM TJIa/IKOM JIMHUEH.

e P-P amarpamma. DT0 quarpamMMa ¢ HHT€PBAJIAMH THIIA BEPOSITHOCTh-BEPOSITHOCTD, CPABHUBAFOIIIAS
pacpenesieHle CTbIOJCHTU3UPOBAHHBIX OCTATKOB C HOPMaJIbHBIM pacnpe/esieHueM. Eciin HakJIOH BbIBEIEHHBIX
TOYEK MEeHee KPYTOil, YeM HaKJIOH HOPMAJIbHOIT KPUBOH, TO OCTATKU MOKA3bIBAIOT OOJIBIIYIO H3MEHUYNBOCTD, YeM
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OHa JI0JDKHA OBITh JIII HOPMAJILHOTO pacupeesieHust. Eciin 9TOT HakJIoH OoJiee KPYTOid, TO OCTATKH TOKA3bIBAIOT
MCHBUIYIO UBMCHYMUBOCTD, YEM B CJIy1a€ HOPMAJIbHOT'O PACIIPCACIICHUA. Ecmu BBIBCICHHBIC TOUYKN UMCIOT (I)OpMy
S-00pa3Hoii KpUBOI, TO pacnpeeeHue OCTATKOB SIBJISIETCS CKOIIICHHBIM.

Bbibpochl

OTa Tabimua BEIBOOUT 3aIMCH, KOTOPBIE OKAa3bIBAIOT Ype3MEPHOE BIIUSIHUE HA MOJIEJIb, & Takxe BeIBOAUT ID 3anucu
(ecom aTO 3amaHO Ha BKiazke [1oirs), 3HaUeHHe mesieBoro moJist U paccrosiaue Kyka. Paccrosaue Kyka - 3to mepa
TOT0, HACKOJIbKO U3MEHMJIIICH OBl OCTATKH JJIS BCEX 3aIUCel, €CJIM KOHKPETHAS 3aIHCh He yIacTBOBaja ObI B
BEIYHCIIeHNT K02 duimenToB Moemm. bosbioe pacctosane Kyka ToBOpHUT O TOM, YTO MCKIJIFOUCHUE 3AIIICH
CYIIIECTBEHHO M3MEHSET K03(p(PUIIMEHTHI, U TOJDKHA PACCMATPUBATHCS KaK BIIASFOIIAS.

Brmstroriiue 3anmcy TOJDKHBI OBITH TIIATEJIHHO MCCIIEAOBAHBI, YTOOBI ONPEIeINTh, HYXKHO JIM HAa3HAYUTh UM
MEHBIIINI BeC IPU OIIEHUBAHUK MOJIEJIM UJIM ype3aTh Pe3KO BBIACIIIOIINECS 3HAYeHUsI (BEIOPOCHI) 10 HEKOTOPOTo
MIPUEMJIEMOT'O IIOPOrOBOIO 3HAYCHUS], UJIU JK€E [IOJIHOCTHIO YIAJIUTH BIIUSIOLIUE 3aIUCH.

OdPeKThl

DTOT BU/I MOKA3BIBACT BCJIMYUHY KaXIO0T'O 3(1)(1)CKT21 B MOJECJIN.

Crum. meroTes PAa3JIMYHBIC CTUJIA BBIBOJA, KOTOPBIC MOXHO BI;I6paTL B BBIIIAJAFOIIEM CITNCKE CTib.

e Jluarpamma. 31O AuarpaMma, B KOTOPOii 3pekThl OTCOPTUPOBAHBI CBEPXY BHU3 MO YOBIBAHUIO BAXKHOCTHU
peAukTopoB. COoeIMHSIONINE JIMHUK HA TUarPaMMe SIBJISIFOTCS] B3BEIIICHHBIMY HA OCHOBE 3HAYUMOCTH 3 (HeKTOB,
¢ OOJIBIIICH TOIUHOW JIMHAN, COOTBETCTBYIOIIEH OoJIee 3HAUNMBIM (P dekTaM (MEHBIINM p-3HAUeHIIM). [1pu
HABEJICHUH yKA3aTeJIsl MBIIIN HA COSJIMHUTEIIbHYIO JIMHUIO MOSIBIIIETCS BCILJIBIBAIOINAS TIOJCKA3Ka, BHIBOISIIAS
p-3HAUCHME U 3HAYCHNE BAXKHOCTHU JAHHOTO 3P dexTa. DTO 3aJaHO0 10 YMOTIAHHUIO.

e Ta6muma. DTo TabJma AUCIEPCHOHHOTO aHAJM3Aa [T OOIINX M WHAWBHYaTbHBIX 3()()EeKTOB MOICIIH.
WNunuBunyamsabie 3 (ekTh OTCOPTUPOBAHBI CBEPXY BHU3 MO YOBIBAHUIO BAXKHOCTHU IPEAUKTOPOB. OOpaTuTe
BHUMaHWFE HA TO, YTO IO YMOJTYAHUIO TaOJIMIIA CBOPAYNBACTCS, YTOOBI IIOKA3aTh TOJHKO PE3yIbTATHI [JI MOICIIN
B 11eJTOM. UTOOB! YBHIETH PE3yIbTATHI ISl HHANBHUIYIbHBIX 2(p(hekTOB MOIeH, MEIKHATE O
CroppexTHpPOBaHHASI MOJIeJIb B sTUeiike TaOJmIe.

BazkHocTb npeauKTOpPOB. IMeeTcs MOJI3YHOK BaXKHOCTU NPEAUKTOPOB, KOTOPBIH yIpaBJIsieT TeM, Kakue MPeIuKTOPEI
BBIBOASITCS. DTO HE U3MEHSET MOJEJIN, & IPOCTO NMO3BOJISIET COCPEJOTOUNTh BHUMAaHUE HAa HauboJiee BaXKHbIX
npeaukTopax. [1o ymosruanuro BeiBoasites 10 BepxHUX 23 HEeKTOB.

3naunmocTb. MiMeeTcs MOJI3YHOK 3HAYMMOCTH, IIPETOCTABIISIFOIINIT TOTTOJHUTEIIbHBIE BO3MOXHOCTH YIPABIISATD TEM,
Kakue 3QQeKTeI BEIBOJUTH, KPOME TEX, KOTOPbIE BBIBOASTCS HA OCHOBE 3HAYMMOCTH PEIUKTOPOB. DPPEKTHI cO
3HAYEHUSIMH 3HAYNMOCTH, TPEBOCXOSAIINMU 3aJaHHOE MOJI3yHKOM 3HAYEHUE, CKPBITHL. DTO HE U3MEHSET MOJIENN, &
MIPOCTO MO3BOJISIET COCPEIOTOUYNTHL BHUMAHNE HAa HanboJiee BaXXHBIX dpdexTax. [To yMordannio 3To 3HaYeHNE PaBHO
1,00, Tak uTo HEKaKUE F3PPEKTH HE OTHUILTPOBBIBAIOTCA HA OCHOBE 3HAYMMOCTH.

KoadPpuumneHTbl

DTOT BUJ MOKA3bIBACT 3HAYCHUE KaXI0r0 kKo3dduruenta B moaen. OOpaTuTe BHUMaHUE HA TO, YTO (pakTOpPhI
(xaTeropualibHbIC IPEIUKTOPHI) UMEIOT HHANKATOPHYIO KOAUPOBKY B MOJIEIIH, TaK YTO IQEeKThI , COJICPIKAIIIC
(bakTOPBI, OOBIYHO OYAYT MMETH HECKOJIBKO CBSI3aHHBIX KOI((UIHEHTOB, IO OTHOMY IS KaXKI0H KaTerOpHH,
HCKJTFOUA sl KATETOPUEO, COOTBETCTBYIOIIYIO U30BITOYHOMY (OMMOPHOMY) HapaMeTpy.

Cruim. VIMeroTcs pa3yimyHble CTUIIN BBIBOAA, KOTOPBIE MOXHO BEIOPATH B BINAJAOIIEM ciircke CTHIIb.

e Jluarpamma. 310 AuarpamMMma, B KOTOPOIi CHayajia BBIBOJIUTCSI CBOOOIHBIN WieH, a 3aTeM 3((eKTHI,
OTCOPTUPOBAHHBIE CBEPXY BHU3 110 YOBIBAHUIO BaXKHOCTH IPEIUKTOPOB. BHYTpH 3 dekToB, comepraniux
(dakTopbl, KOA)HUIMEHTHI COPTUPYIOTCS B HOPSIAKE BO3PACTAHUS 3HAUCHU I NaHHBIX. COSTMHSIIOIINE JIMHUK Ha
JIrarpaMMe packparieHbl B 3aBUCIMOCTH OT 3Haka kKodddunuenTa (cM. KJTIoY JUarpaMMBbl) U B3BEIICHBI B
3aBUCUMOCTH OT 3HAYMMOCTH K03 (PUIMEeHTa, ¢ OOJIbINEH TOIIIMHOM JIMHUH, COOTBETCTBYIOIIEH OoJiee
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3HAYUMBIM KO3 punueHTaM (MEHbIINM p-3HaueHHsIM). [1pn HaBereHNN yKa3aTesis MBI HA COSANHUTEIBHYIO
JIMHUIO MOSIBJISIETCS BCIIBIBAIOIAS TIOJICKAa3Ka, BRIBOSIIAS 3HAUeHUE KOd(pummenHTa, p-3HaueHue 11l Hero, a
TaK)Ke 3HAYeHUE BXXHOCTH 3(h(eKkTa, C KOTOPHIM CBSI3aH 3TOT MapamMeTp. ITO 3aJaHO 110 YMOJYAHUIO.

e Ta6mumna. B oT0it Tabimie BRIBOAATCS 3HAYCHUS, pe3yIbTATHl TECTOB Ha 3HAYAMOCTD U JIOBEPHUTEIIbHBIC
WHTEPBAJIBI I MHANBUAYAIBHBIX K03 unmenToB Moaesm. [Tocie cBOOOHOTO WieHa 3PPEKTH OTCOPTUPOBAHBI
CBEPXY BHH3 110 YOBIBAHHUIO BAXXHOCTH MPEIUKTOPOB. BHyTpu 3¢hhexToB, comepxammx HpakTopsl, KO3DHUINEHTHI
COPTUPYIOTCS B MOPSIJIKE BO3pAcTaHUs 3HAUeHUH JaHHBIX. OOpaTuTe BHUMAHUE HA TO, YTO [0 YMOJYAHUIO
Ta6m/ma CBOpPAYUBACTCH, YTOOBI BLIBECTU TOJILKO KO3(1)(1)I/IL[I/ICHT, 3HAYUMOCTDb U BAXXKHOCTb JIA KaXXI0I'0
napamerpa Mozesi. YToObl yBUAETh CTAHJAPTHYIO OIIMOKY, -CTATUCTUKY U JOBEPUTEIILHBIN HHTEPBAJI,
mesikHuTe 1o stueiike Koadgumment B Tabsmue. [1pn HaBegeHnn ykaszaTesis MBIIIM HA UMl IapaMeTpa MOJIEIIH B
Ta0JIMIIe MOSIBJISICTCS BCILTBIBAFOINIAS MOACKA3Ka, BEIBOASINAS HMsI ITapaMeTpa, 3QPeKT, ¢ KOTOPBIM CBS3aH 3TOT
mapamMeTp, u (JUIsI KaTerOpHaIbHBIX IPEANKTOPOB) METKU 3HAYCHWIA, CBI3aHHBIX C JAHHBIM HapaMeTpPOM MO/ICIIH.
DT0, B YaCTHOCTH, TIO3BOJISIET YBUIETh HOBBIE KATETOPHH, CO3/TaHHbIE, KOT/Ia aBTOMATHYECKast HOATOTOBKA
JTAHHBIX IIPHUBEJIA K OO bEAMHEHNUIO CXOTHBIX KATETOPHUI KATErOpUaJIbHOTO MIPEUKTOPA.

BazkHocTh npeMKTOPOB. ECTH MOI3yHOK BaXXHOCTHU NMPEIUKTOPOB, KOTOPBIH yIIPaBJISET TeM, KaKue IPEIUKTOPHI
BBIBOJSITCS. DTO HE U3MEHSET MOJEJIN, & IPOCTO MO3BOJIIET COCPEIOTOUNTh BHUMAHUE HAa HanboJiee BaXKHBIX
npeaukropax. [To ymosruanuro BeiBosites 10 BepxHUX 3 PeKToB.

3naunmocTb. EcTh OJI3yHOK 3HAYMMOCTH, IIPEIOCTABIISIFOINNIT TOMOJTHUTEIIbHBIE BO3MOXHOCTH YIIPABIISITH TEM,
Kakne Ko3(h(pUINEHTHI BEIBOJUTE, KPOME T€X, KOTOPbIE BBIBOASTCS HA OCHOBE 3HAYMMOCTH HPEINKTOPOB.
KoapduumeHTs! co 3HAUCHNSIMI 3HAYUMOCTH, IPEBOCXOISIINME 3aaHHOE TTOJI3YHKOM 3HAYEHHUE, CKPBITHL. JTO HE
U3MEHSIET MOJIEIIH, a TPOCTO MO3BOJIAET COCPEJOTOUNTh BHUMAHNE HA HanboJiee BaXXHbIX KoapdunueHTax. 1o
YMOJYAHUIO 5TO 3HaueHne paBHO 1,00, Tak 4TO HUKaKHe KOA(PPHUINCHTHI He OTQMILTPOBBIBAIOTCS HA OCHOBE
3HAYUMOCTH.

OueHeHHble cpeaHue

OT10 AunarpaMmbl, BBIBOAUMBIC IJIS1 3BHAYUMBIX ITPEIUKTOPOB. Ha AuarpaMme BAOJIb BepTI/IKaHLHOﬁ OCH BBIBOOUTCA
OIICHEHHOE 10 MOJICJIM 3HAYCHUE 1IeJIeBOM HCpeMCHHOfI JJI KaXXIO0I'0 3BHAYCHUA NPEAUKTOPA Ha rOpI/IBOHTaHLHOfI ocu
IIpru COXpaHCHUN 3HAYEHMUI BCEX OCTAJIbHBIX NpCAUKTOPOB HEU3MCHHBIMMU. 210 JacT IIOJIC3HYIO BU3YyaJIM3allukO TOI O,
KaKo€ BJIMAHUC KOB(i)(I)I/II.II/IeHT KaXa0ro nmpeanKkTopa OKa3bIBA€T Ha HCJICBYIO IEPEMCHHYTO.

Ilpumeuanue: ecm HET 3HAYUMBIX IPETUKTOPOB, OIICHECHHBIE CPEHNE HE TCHEPHPYIOTCS.

CBojKa no nNocTpoeHuro moaenu

Orta nanesb NPeOCTABIIICT HEKOTOPBIE AETAJIM IPOLecca HOCTPOSHHSI MOJIEIIN, KOTIa B TPYIIIe NapaMeTPOB
[Toxbop Moaenu caenan BBIOOp alropuTMa 0T60pa, OTJINIHBIA OT BKIOUHTH Bee MpeJUKTOPSI .

IIpsimoii maroBplit. Ect anroputMoM oTOOpa SIBJIIETCS MPSMOI AroBbId, TO B TaOJIMIE BBIBOASATCS HoceaHue 10
AT OB IIATOBOTO aJropuTMa. Ha xa)IoM Iare moKa3bIBAFOTCS 3HAUCHNE KpUTepus 0TO0pa 1 3h(HEKTH B MOIEIII.
DTo MaeT MOHMMAaHUE TOr0, KAKOW BKJIAJT B MOJIEJNb AeT KaXKIblif mar. B kaxxaom cTosio1e MOXXHO COPTAPOBATH
CTPOKH, YTOOBI OBLIO JieTUe BUJIETh, kKakue 3(hPekThl comepkaTcs B MOJIEIN HA KaXOM IIare.

Hannyuime noaMuozkectsa. Eciin airopurmoM oT60pa sBJIsieTCs "HaMTyqIlIne NOAMHOXecTBa", To Tabymia
BbIBOUT 10 styumux mojesteid. [t kax10if MO NOKa3bIBAKOTCS 3HAYCHUE KpUTepust 0T00pa u 3 HeKThl B
MOJIe M. ITO NO3BOJISIET IPOBEPUTH CTAOMIILHOCTD JIydIINX Moaesieit. Eciu 11 HUX HaOJro1aeTcs TeHAeHIUs
UMETb MHOTO CXOXHX 3P (eKTOB ¢ HEOOIBIINMY PA3INIUSIMH, TO HAMITYYIIEH MOJIEJI MOXHO BIIOJIHE JTOBEPSITh.
Ecym 1151 HUX HaOJIFOAaeTCsl TEHACHINS MIMETh CHIIbHO pasiimyaroruecs 3pQeKTsl, TO HEKOTOPBIE U3 3THX 3P dexToB
MOTYT OBITH CJIIMIIIKOM CXOKH MEXTy COOOM, U UX CJIeAyeT 00BeIMHUTD (M OJIMH yIaJIMTh). B KaxkgoM cTosdme
MOXHO COPTUPOBATH CTPOKH, YTOOBI OBLIIO JIerye BUAETh, Kakne 3((exTrl coepkaTcs B MOIEIN HA KaX/IOM IIIare.
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naBa 16. JlnuHenHana perpeccun

JIuneiinas perpeccusi oleHnBaeT KO3 PpUINEHTH! JMHEHHOTO YpaBHEHMU S, COAEPIKALIETO OJHY HJIM HECKOJIbKO
HE3aBHUCHMBIX IEPEMEHHBIX, TIO3BOJISIOINE HAUIYUIIIMM 00pa30M MpeacKka3aTh 3HaYeHUe 3aBUCUMON IEPEMEHHOM!.
Hanpumep, BbI MOXeTe NONBITATLCS MPEICKa3aTh 00BbEM FOJAOBBIX IPOJAX IJIs COTPYAHUKA OTAEJA MPOodax
(3aBuCcHMas mepeMeHHast) 10 TAaKUM HE3aBHCHMBIM IIEPEMEHHBIM, KaK BO3PACT, 00pa30BaHue U CTaX pabOTHI.

Ipumep. CBsi3aHO JIM YMCIIO MATYEH, BLIMTPAHHBIX 33 CE30H 0acKkeTOOIbHOI KOMAH/I0M, CO CPEHUM KOJIMYECTBOM
OYKOB, HAOpAHHBIX €if B KakaA0M MaTue? Jlmarpamma paccestHus MOKa3bIBaeT, YTO ITH NEPEMEHHbIE JIMHEWHO
cBsi3aHbl. KoJMuecTBO BHIMTPAHHBIX MAaTUel U CPEIHEE YHCIIO OYKOB, HAOPAaHHOE COIEPHUKOM, TAKXKE JIMHEHHO
CBSI3aHBI MEX/Iy COO0I. DTH MepeMeHHbIE IMEIOT OTPUIATENIbHYIO CBSI3b. [Ipn pocTe KomvecTBa BRI PAHHBIX
MaT4eil, CpeHee YUCI0 0UYKOB, HAOPAHHBIX CONEPHUKOM, yMeHbIaeTcs. C MOMOIIbIO JIMHEHHON perpeccuu BbI
MOJXeTe CMOJAEINPOBATH 3aBUCUMOCTD ITUX NEPEMEHHBIX. XOPOIIYIO MOJAEb MOXKHO UCIOJIb30BATh 1JId
IpeJcKa3aHus Yucia MaTuel, KOTOPbIE BBIMTPAIOT KOMAH/IBI.

Crarucrukn. [l KaXx/10i nepeMeHHOIt: Ynciio HabIroAeHni 0e3 POoNyIIeHHbIX 3HAUCHHH, Cpe/iHee 3HaYCHHUE 1
CPeIHEKBAAPATHIHOE OTKJIOHEHHE. KOA(D(HUIMEHTHI perpecchn, MaTPHIA KOPPEIISAIHiA, YaCTHYHBIE U YaCTHBIE
KOPPEJIAIIH, MHOKECTBEHHBIH R, R* CKOPPeKTHPOBAHHBII R%, m3MeHeHue R°, CpeTHeKBaIpaTHIECKas OmubKa
OILIEHKH, Ta0JIMIA JUCIEPCHOHHOTO aHAJIN3a, IPEICKa3aHHbIC 3HAYEHNS U OCTaTKU. Takxe BpigatoTcs: 95%-e
JIOBEPUTEJIbHBIC MHTEPBAJIBI JJIS KaXI0T0 KO GHUIUEHTA perpeccun, MaTpHla KoBapuanuil, Kospuuuent
pa30yxanus nucnepcuu (variance inflation factor), cratuctuka gomnycka (TOJEpaHTHOCTb), KPUTEPUid
Hapb6una-Yortcona, Mepsl paccrostaus (Maxananobuca, Kyka u BesmmunHa 1ieda), DfBeta, DfFit, untepBasibt
IIpe/ICKa3aHusl, TMarnocTnieckast HHopmanus o HadJroJeHUsIM. ['padukn: 1uarpaMMBbl paccestHus, YaCTHBIE
rpaduku, TICTOrpaMMBbI 1 HOPMAJIbHBIE BEPOSTHOCTHBIE I'Pa(UKH.

JlanHble 1715 IMHEHHON perpeccuu

Jlannble. 3aBUcUMAasl ¥ HE3ABUCUMBIE IIEPEMEHHBIE TOJDKHBI ObITh KOJIMYEeCTBEHHbIMU. KaTeropuaipHbie
HepeMeHHbIe, TAKHE KaK PEJIUTUs, OCHOBHAS 00JIACTh UCCIICTOBAHUS, PETHOH IPOKUBAHUS, TOJDKHBI OBITH
NepeKOAUPOBAHBI B OMHAPHBIE ((PUKTUBHBIC) HEPEMEHHBIEC UJIM B APYTUE TUIIBI HEPEMEHHBIX KOHTPACTOB.

Hpe[lﬂOJIO)KeHl’lﬂ. ,Z[.]'IFI KaXJ10T0 3HAYCHUSI HE3aBUCUMOM nepeMeHHoﬁ pacrpeaesieHue 3aBUCUMON HCpeMCHHOﬁ
JOJDKHO OBITH HOPpMAJIbHBIM. I[I/ICHCI)CI/I?[ pacuopeacjICHus 3aBUCUMOM HCpSMCHHOfI JOJDKHA OBITD ITIOCTOSIHHOMU JUJIsL
KaXJI0r0o 3HA4YeHU S He3aBUCUMOM HepCMeHHOﬁ. B3aumocsszu MEXIay 3aBUCUMOM U KaXX/10i U3 HE3aBUCUMBIX
NEPEMECHHBIX JOJDKHBI OBITH HHHGﬁHLIMH, u BCC Ha6JIIOII6HI/I$I JOJIKHBI OBbITh HE3aBUCUMBIMH.

YToOBI BBIIOJHATH JIMHEHHBIN PETPECCUOHHBIN aHATIN3
1. BwiOepute B MeHIO:
Anasms > Perpeccust > Jluneiinas...
2. B mmamoroBoM okHe JImHeWHAs perpeccusi BRIOCPUTE YMCIOBYIO 3aBUCHMYIO IEPEMEHHYIO.

BI)I6€pI/ITC OJHY HUJIA HECKOJIBKO YUMCJIOBBIX HE3aBUCUMBIX IICPEMCHHBIX.

Taxxe MOKHO BBHIIIOJITHUTH YKa3aHHBIC HUXKC JCUCTBUS.

° O6B3ILI/IHHTI) HC3aBUCUMBIC ICPEMCHHLIC B OJIOKH 1 3aaBaTb pa3HbIC METOAbI 0T6opa MEPEMECHHBIX JI PA3HBIX
IIOAMHOXECTB IICPEMCHHBIX.

* BriOupaTh nepemMeHHyro oT00pa HAOIIOACHUH 1J1 TOTO, YTOOBI OTPAHUYUTH aHAJIN3 IO IMHOXECTBOM
HAOJIIOICHNI, UMEIOIINX KOHKPETHBIE 3HAUEHUS ATON epeMEHHOM.

* BriOupaTh nepeMeHHyI0 U HASHTUPUKAIMHA HAOIIOAeHUH (TOUeK) Ha TpauKax.

® Bbl6paTb YHUCJIOBYRO IICPEMEHHYIO BECOB IJId IPUMEHCHHU A B3BCIICHHOI'O METOJa HAMMCHBIIINX KBAAPaTOB.
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BMHK. I103BOJIsI€T OJIyYUTh B3BEIICHHYIO MO/IEJIb METOJ0M HAUMEHBIIUX KBAAPATOB. Bec TOUKM JaHHBIX paBeH
00paTHOI BEJIMUMHE €€ TUCIIEPCUH. DTO 03HAYAET, YTO YeM OOJIbIIe JUCTepCcHsl HAOFOIeHNS, TeM cabee OHO
BJIMSIET HA pe3yjbTaT. Eciii 3HaueHne B3BEIIMBAIONIEH IepeMEHHOI paBHO HYJIIO, OTPULIATEIILHO, UJIA IPOMYIIEHO,
HaOJII0/IeHNe UCKITIOYAaeTCs U3 aHAJIN3A.

MeToabl 0T60pa nepemMeHHbIX ana JNIMHENHOM perpeccum

Bribop MeToma oTbopa mo3BoJIsIeT 3a4aTh TO, KAKAM 00pa30M He3aBUCHMEBIC IEPEMEHHBIC BKJIFOUAFOTCS B aHAJIH3.
Vcnomp3yst pa3ImyHbIe METOIBI, BEI MOKETE MTOCTPOUTD TEIIbIA P PerPECCHOHHBIX MOACTICH IS OJTHOTO B TOTO Xe
HabOpa MepeMeHHBIX.

M 2
° BGO,ZI (perpeccuﬂ) Hpouez[ypa JJIs1 BbI60pa IIECPEMEHHOU, KOIr'la BCEC IICPEMCHHLIC B 0JIoKe BBOJSATCA HA OJHOM
mare.

e [lowaroso. Ha xaxxaom 1mare B YpaBHEHHUEC BKJIFOYACTCA HOBAs HE3aBUCUMaAs NIEPEMEHHAA C HaMMEHBIICH
BCPOATHOCTBIO F, Ipu yCJIOBUU, YTO 3Ta BEPOATHOCTb JOCTATOYHO MaJia. HepeMeHHLIe, YK€ BBCACHHLIC B
PErPeCCUOHHOC YPABHCHUE, UCKJIFOYAFOTCS U3 HEI'O, €CJIM UX BEPOSTHOCTDH F cranoButcs JOCTATOYHO 0O0JIBIIION.
AJ'IFOpI/ITM OCTAaHaBJIMBACTCs, KOI'Jda HE OCTACTCA IIEPEMCHHBIX, YIOBJICTBOPAOIIUX KPUTCPUIO BKJIIFOUCHU A U
HUCKJIFOUCHUS.

*  Vaaaurs. Tlponenypa oroopa nepeMeHHbIX, IPU KOTOPOIl Bce IEpEMEHHBIE 0JIOKA UCKIIFOUAIOTCSI HA OJTHOM
mare.

*  Ot60p uckarouenuem. Ilpouenypa oTOOpa nNepeMeHHbIX, IPU KOTOPOI BCE IEPEMEHHBIC BBOJISITCSI B ypaBHEHHE, a
3aTeM MOCJIEOBATEJIbHO UCKJIIOYALOTCS U3 Hero. I1epBbIM KaHANAATOM Ha yAaJIeHUe CUUTAETCs IepEMEHHas,
UMEIOINasi HAMMEHBIITYIO YACTHYIO KOPPEJIAIHIO C 3aBUCUMOM nepeMeHHOH. Eciii oHa yA0BIETBOPSET KPUTEPHUIO
UCKJIFOUEHHUS], ee yaasisaroT. CIIeyrouM KaHAUJaTOM Ha UCKJIFOYeHNEe CTAHOBUTCS epEeMEHHas!, UMEIoIlast
HAaUMEHBIIIYIO CPEIH OCTABIINXCS NEPEMEHHBIX YaCTHYIO KOPPEJIIUIO ¢ 3aBUCUMO nepeMmenHoi. [Tponenypa
OCTaHaBJIMBAETCS, KOI1A HE OCTAETCS IEPEMEHHBIX, YIOBIETBOPSIOIINX KPUTEPHUIO UCKIIFOUEHNUS.

*  Ort6op exarouenuem. lllarosas nmpoueaypa oTdéopa nepeMeHHbIX, IPU KOTOPOI IIepeMEHHBIE TOCIIeI0BATEIILHO
BKJIFOYAIOTCS B MOJIeJb. [IepBbIM KaH/IMIaTOM Ha BBOJ CJIY>KUT MEPEMEHHAS C HAUOOJILIIUM MOJYJIEM
KOppeJIsiiuy ¢ 3aBUCUMOI nepeMeHHOU. Eciin aTa nepeMeHHas yaoBJIETBOPSIET KPUTEPUIO BBOJIA, OHA BKJIFOYAETCS
B MoJiesIb. Ecii mepBast mepeMeHHas BKITFOUEHA B MOJIEJTb, TO CIICIYFOIIMM KaHAMIATOM Ha BKJIFOUCHHUE CPEIH
OCTAaBIIINXCSI BHE MOJICITH NIEPEMEHHBIX CTAHOBHUTCS MIEpEMEHHA S, IMEFOIIasi HANOOJIBIIIYIO YACTHYEO KOPPEJISIIHFEO.
[Mponemypa ocTaHABIMBAETCS, KOTAA HE OCTAETCS IIEPEMEHHBIX, YIOBJICTBOPSIFOIINX KPUTEPHEO BBOA.

3Ha4eHNUs 3HAYMMOCTEH B BBIBOZE PE3yJIbTATOB OCHOBAHBI HA MOATOHKE EAUMHCTBEHHOH Moesm. [TosToMy 3HAUEHHUS
3HAYUMOCTEH, KaK IPaBUJIO, HEKOPPEKTHBI IPH IIpIMeHeHnH maroBoro Metosa (Illaroseiit ot60p, Brimrovenne mwm
Hckrouenue).

Bue 3aBuUCMMOCTH OT BBIOPAaHHOTO METO/Ia OTOOPA, KaXxAas NepeMEeHHas JOJDKHA yIOBJIETBOPSTH KPUTEPUIO
JTOTycKa (TOJIGPAHTHOCTH) JJIsl TOT'O, YTOOBI OBITH BBEJICHHOU B ypaBHeHHMe. [1o yMoI4aHNFO, 3HAUCHIE YPOBHS
ToJyiepanTHOCTH (Homycka) pasro 0.0001. Kpome Toro, mepeMeHHast He OyAeT BBECHA B MO/ICJIb, €CJTH 3TO IIOBJICYET
3a co000ii CHIKEHHUE TOJICPAHTHOCTH EPEMEHHOM, yKe BBEJICHHOI B ypaBHEHUE, 10 BEJIMINHBI, MEHBIIEH, YeM
3HAYCHNE KPUTEPHS JTOIMyCKa.

Bce oToOpaHHBIe HE3aBUCHMBIE IEPEMEHHBIE Oy Iy T 100aBJICHBI B OJJHY PErPECCHOHHYIO MOe b. OqHAKO, BB
MOJXeTe 3aaBaTh Pa3JIMYHbIC METO/IbI BBOAA NMIEPEMEHHBIX JJIS1 pa3HBIX HAOOPOB MepeMeHHbIX. Hanpumep, BbI
MOJeTe BKJIFOUUTh OJMH OJIOK IEPEMEHHBIX B PerPeCCHOHHYIO MoAesib MeTofoM IllaroBoro otdopa, a Apyroit 610k
- MeToi0M Bxuntouenue. UToOb! 106aBUTH B PErPECCUOHHYIO MO/JIEJIb BTOPOH OJIOK EPEMEHHBIX, HAXMUTE KHOIKY
Cnen .

3anaHue npaBuna otbopa HabnrogeHUt ANA NUHENHOW perpeccum

B anammm3e nCmob3yroTCs HAOIFOICHHSI, OTOOpaHHBIE C TOMOIIBIO TIPABHUIIA 0TOOpa HabroneHnit. Hampumep, ecm
BHI 3a/1a/INTE TIEPEMEHHYIO, BEIOEpETE PABHO 1 BBEJETE 5 B KaUeCTBE 3HAUCHHMS, TO B aHAJM3E OYAYT yIaCTBOBATH
TOJIbKO T€ HAOJIFOICHMS, 7151 KOTOPBIX 3HAYCHIE 3a/JaHHOM epeMeHHO! paBHO 5. JlomyckaeTcs Taxke TeKCTOBOE
3HAYCHHUE.
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padukn npouenypsl lluHenHana perpeccusa

I'paduku MOTYT MOMOYB ITPH IPOBEPKE MPEIOJIOKEHINH 0 HOPMAJILHOCTH, JIMHEITHOCTH U PABEHCTBE AUCIEPCHUIL.
['pacduku moJie3Hb! TAKXKE JIJIS1 BHISIBJICHUS] BBIOPOCOB, HEOOBIYHBIX HAOJIIOICHU U BIIMSIOIINX HAOIIFOACHUH.
CoxpaHeHHbIE B KAUYeCTBE HOBBIX IIEPEMEHHBIX NTPe/ICKa3aHHbIC 3HAUYCHUSI, OCTATKU U JIpyrasi AuarHocTuieckas
nH(pOpMAaIYS CTAHOBSITCS AOCTYIHBIME B PetlakTope AaHHBIX. MIX MOXHO UCIIOJIb30BATH B COYETAHUH C
HE3aBUCUMBIMH [IEPEMEHHBIMU JIJIs1 TOCTPOEHHsI I'padukoB. MOXXHO HOCTPOUTSH CJIEIYIOLINE TPapUKH:

Jlnarpammsl paccestnusi. MOXHO CTPOUTH AWATPAMMBI JIJIs1 JTIOOOH Maphbl HEPEMEHHBIX U3 CIIEAYIOIIErO CIHUCKA!
3aBUCHMas IEPEMEHHAS, CTAHAAPTU30BAHHBIC IIPECKa3aHHbIC 3HAUEHUS, CTAHAAPTU30BAHHbBIC OCTATKHU, y/1aJICHHbIE
OCTaTKU, CKOPPEKTUPOBAHHBIE IIPECKA3aHHBIC 3HAYECHU ], CTHIOICHTU3UPOBAHHBIE OCTATKY, CThIOJIEHTU3MPOBAHHBIE
yIaJeHHbIe OCTATKH. JIJ15 MPOBEPKM JIMHEHHOCTH U PABEHCTBA JUCIIEPCHII CTPOUTCS I'PaUK CTAHIAPTUIOBAHHBIX
OCTaTKOB IIPOTUB CTAHJAPTU30BAHHBIX IIPEICKA3AHHBIX 3HAYCHUN.

Crucox ucxoanvix nepemennsix. [epeunciser miis 3aBucuMoii nepementoit (DEPENDNT) cirenyrorue
IIpe/ICKa3aHHbIe IePEeMEHHBIC U IEPEMEHHbIE OCTATKa: CTAHAAPTU30BaHHbIE Ipe/icka3annble 3Hauenus (*ZPRED),
crarnaptuzoBannbie octatku (*ZRESID), ynanennsie octatku (*DRESID), ckoppekTipoBaHHBIC TIpeICKa3aHHbIC
sHaveHus (* ADJPRED), octatku o Cterozenty (*SRESID), ynanennsie octatku no CterofeHTy (*SDRESID).

BoigaTh Bee yacTHbie rpadukn. BeiBoasTcs quarpaMMbl paccesiHist OCTATKOB IS BCEX AP NEPEMEHHBIX, COCTOSIINX
13 3aBUCHMOM NEPEeMEHHOM 1 OTHOM He3aBUCUMON MepeMeHHOW. OCTaTKM MOJIyIaroTCs IPU Pa3IeIbHOM
HOCTPOCHUH PErPECCHOHHBIX MOJIEJIeH IS KaXK10i epeMEeHHOH! U3 Maphl IO BCEM OCTAaJIbHBIM HE3aBUCUMBIM
nepeMeHHbIM. UTOOB! OBLJI TOCTPOEH YaCTHBIHN rpauk, B perpeCCHOHHOE YPABHEHUE T0JDKHBI OBITh BKJIFOUEHBI, IO
KpaiiHeil Mepe, ABe HE3aBUCHMBIE IIEPEMEHHBIE.

I‘pad)mm CTAHAAPTH30BAHHBIX OCTATKOB. Boer moxeTe IOCTPOUTH T'UCTOTPAMMBI CTAHAAPTU30BAHHBIX OCTATKOB U
HOPMaJIbHBIC BEPOATHOCTHBIC l"pa(bI/IKI/I, CpaBHHUBAXOIIUE pACHPCACIICHUE CTAHAAPTU30BAHHBIX OCTATKOB C
HOPMaJIbHBIM PAaCOpCaCIICHUEM.

Ecnm 3aman BEIBO KaKUX-IM00 rpaduKoB, BBIIAFOTCS HTOXKAIINE CTATUCTHKH JJIs1 CTAHIAPTU30BAHHBIX
IpeACKa3aHHbIX 3HAYCHNH U cTaHAapTU30BaHHBIX 0cTaTKOB ( *ZPRED u *ZRESID ).

INuHeliHaA perpeccun: CoxpaHeHUe HOBbIX NepeMeHHbIX

HpeHCKaSaHHLIG 3HAYCHUA, OCTATKN U APYTUC€ CTATUCTUKHU, TIOJIC3HBIC 1JId JIUAaTHOCTUYECKOM I/IH(l)OpMaI_lI/II/I, MOXKHO
COXpPAaHUTb. Bbl60p KaXa0ro u3 rnepeurCICHHbIX HUXC ITYHKTOB ,HO6aBJ'I$ICT K aKTUBHOMY (bafmy JaHHBIX OHY WJIN
HECKOJIBKO INEPEMCHHBIX.

Hpencxasaﬂﬂme SHAYCHHUS. 3Ha‘{eHI/I$[, KOTOPBIC PErPpECCUOHHAA MOICIIb NPEACKA3BIBACT JIA KaXXI0I' 0O Ha6J'IIOHeHI/I$I.
M HeCTaHﬂapTLBO@aHHblE. 3HaveHNe 3aBUCUMOI HCpeMeHHOﬁ, IpeACKAa3bIBAEMOEC B COOTBCTCTBHUU C MOCJIBIO.

* Cranzgaptuzosannsie. IIpeoOpazoBanue Kax/I0To MpeACcKa3aHHOIO 3HAUYCHUS B CTaHAApTU30BaHHYyIo popMy. To
€CTbh, U3 KaXXJI0r0 MPeACKa3aHHOT O 3HAYCHNUS BBIYUTAIOT Cpe/iHee MPeCKa3aHHOe 3HAUCHUE, U TOJIyUYeHHYIO
Pa3HOCTb JEJIAT Ha CTAaHAAPTHOE OTKJIOHEHHE IIPEACKa3aHHOr o 3HaueHus. CpeiHee CTaHAapPTH30BAHHBIX
IpeJcKa3aHHbIX 3HaYeHuil paBHO 0, a cTaHJapTHOE OTKJIOHEHUE 1.

*  Ckoppextuposannoe. I1penckaspiBaeMoe 3HaUCHUE 171 HAOIIOACHNUS, IPH YCIIOBHUH, YTO 3TO HAOJIFOICHNE He
UCIIOJIB3YETCs IIPU BBIYUCIICHUU KOI(DPHUIIMESHTOB PErPECCUH.

M Cpe,HHé’KG. oumuodKa CpEeqHUX. CTaHHapTHbIC OIINOKK MMPEACKA3aHHBIX 3HAYECHUH. OHeHKa CTaHOapTHOI'O
OTKJIOHEHUS CPEIHETO 3HAUYCHUSA 3aBUCUMOU HCpeMCHHOﬁ JUJIsL Ha6HIO,IIeHI/II71 C OJMHAKOBBIMM 3HAUYCHUSAMU
HE3aBUCUMBIX IICPEMECHHBIX.

Paccrosinms. Mepm, BBISIBJISAROIIUC H36J’ll—0ﬂeﬂl/lﬂ C HEOOBIYHBIMHU KOM6I/IHaHl/lﬂMl/l 3HAYEHMUI HE3aBUCHUMBbIX
NEPEMEHHBIX U Ha6J'IIO,Z[eHI/Iﬂ, KOTOPLIC MOT'YT OKa3aTh 00JIbIIIOE BJIMSIHUE HA PETPECCUOHHYIO MOIEJIb.

*  Maxaaanobduca. Mepa TOTo, HACKOJIBKO 3HAYCHUS HAOJIFOICHIIA 7151 HE3aBUCUMBIX IEPEMEHHBIX OTKJIOHSIOTCS
OT CpEeJIHETO MO BceM HabroieHusIM. bosibiioe paccTosiane MaxamaHoOuca 03HAYaeT, YTO HAOJIOeHNE
COJIEPXKUT IKCTPEMaJlbHbIE 3HAUCHUS B OJJHON i OOJiee He3aBUCUMBIX NIEPEMEHHBIX.
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e Kyxa. [l xaxa0ro HaOJIIOJeHHUS TOKa3bIBaeT HACKOJILKO H3MEHSTCS OCTATKH BCeX HAOJIFOACHUIA, €CIIM 3TO
Ha0JII0/IeHNE He UCIIOJIb30BATh NPU BHIYUCIICHUH KO3 dUIMEHTOB perpeccun. bosbiioe paccrosinue Kyka
yKa3bIBaeT Ha TO, YTO UCKJIIOUYCHHE JAHHOT'O HAOJIIO/ICHUS M3 BBIYUCIICHHUI PErPECCHU CYIIIECTBEHHO MEHSIET
KO3()(DUINECHTBI.

*  3uauenus pasdairancuposxku. VI3MepsroT BIMSHUE TOYKU HA COTJIACHe PErpecCHOHHOI Mozesm. LleHTpupoBanHble
6amancupoBKku m3MeHsroTCs oT 0 (He BiuseT) m0 (N-1)/N.

I/IHTepBa.]'[bl MNpeacKa3anus. BerHI/Ie 1 HAXHUEC T'PAHUIIBI UHTEPBAJIOB NPEACKA3aHUA AJId CPEAHETO U OTACJILHOI'O
3HAUCHUs.

*  Cpexnnee snauenue. HIXHSAS 1 BepXHSS TPaHUNBI (JBE IEPEMEHHbBIC) HHTEPBAJIA MPEACKA3aHUS JJI CPETHETO
HPE/ICKa3bIBAEMOT0 OTKJIUKA.

M OTﬂefleOE suauenue. HmwkHass n BCPXHSS I'PAHUIIBI (,Z[BS HCPGMCHHHG) JJI1 UHTEpBaJIa MMPEACKA3aHUA 3aBUCUMON
HepCMeHHOﬁ JJI1 OTAEJIBHOT O H3.6H}OZ[CHI/I$[.

*  JlosepurenvHuiii untepsai. Beenure 3HaueHue ot 1 10 99,99, 4TOOBI 3a4aTh JOBEPUTEIBHBIN YPOBEHD ISl IBYX
HMHTEPBAJIOB Npeacka3anus. [Tepea BBOJIOM 3TOro 3HaYSHHS HEOOX0MMO BrIOpaTh Cpemaee nin OTaeabHOe
3HaYeHue. TUunuyHble 3HaUYCHUs JIOBEPUTEIIbHOTO ypoBHS - 90, 95 1 99.

Ocratku. PakTHUeCKOE 3HAUCHUE 3aBUCUMOI IIEPEMEHHO MUHYC IPE/ICKAa3aHHOE PErPECCUOHHBIM yPABHEHUEM.
*  Hecrangapruzosannvie. PA3HOCTb MEXy HAOJIFOAeMbIM U ITPEACKA3aHHBIM MOJIEJIbIO 3HAUYCHUEM.

M CTaH,ZIapTMS’O@aHHbZC‘. OCTaTOK, JIeJICHHBIN HA OICHKY €0 CTAaHAAPTHOI'O OTKJIOHCHUA. CTaH,HapTI/I?,OBaHHLIe
OCTAaTKU, U3BECTHBIC CIIC KaK MUPCOHOBCKUE, UMCIOT CPEIHEE Ou CTAaHAAPTHOC OTKJIOHCHUEC 1.

M CTblOﬂellTué’upO@allllble. OCTaTOK, JCJICHHBIA HA OLIEHOYHOE 3HAYEHUE €TO CPCAHCKBAAPATUIHOI'O OTKJIOHCHUA,
KOTOPOEC UBMEHSACTCA OT Ha6J’II-O}ICHI/I$I K Ha6J1IOI[eHI/II-O B 3aBUCUMOCTHU OT paCCTOAHUSA 3HAYEHUI KaXJ0T0
Ha6J'[I-O)ICHI/IH JJIA HE3aBUCUMBIX NICPEMEHHBIX OT CPECAHUX 3HAYEHHUH 3TUX MEPEMEHHBIX.

*  Vaanennvie. OctaTok 151 HAOIIOACHMSI, KOT/AA JTaHHOE HAOJIIOICHHUE UCKITFOYACTCS IPH BBIYMCIICHUN
PEerpecCHOHHBIX KOAP(GUIUEHTOB. DTO pa3HOCTh MEX/Ty 3HAUEHUEM 3aBUCUMOI NIEPEMEHHON 1
CKOPPEKTUPOBAHHBIM MIPCICKA3AaHHBIM 3HAYCHUEM.

M CTb}OﬂeHTMB’upO@aHHble yAaaneHHbvle. OcTaTok JJI YAAJICHHOI' O Ha6J'IIO£[CHI/I$I, JICJICHHBIN HA €ro CTaHOAapPTHYIO
OH.II/I6Ky. Paznocth MCXKAY CTBIOACHTU3UPOBAHHBIM OCTATKOM C YAAJICHUEM U COOTBETCTBYIOILIUM EMY
CTBIOJACHTU3UPOBAHHBIM OCTATKOM YKAa3bIBAC€T, HACKOJIBKO CUJIbHO UCKJIFOUYCHUEC Ha6J’I}OHCHI/I5{ BJIMSACT HA
npeacKasaHue 1Jid HEro caMoro.

Crarucruxy Bimsinnst. V3menenue B perpeccnoHnbix koaddunuentax (DfBeta) u npenckazannbix 3nauenusix (DfFit),
BBbI3BAHHOE HCKJIFOYCHNEM U3 aHAJIM3a KOHKPETHOr o Hab o ieHust. JJocTymHbI TakKe CTAaHAaPTU30BAHHbIC 3HAYCHHS
DfBeta u DfFit BMecTe ¢ KOBapHAIIMOHHBIM OTHOIICHUCM.

* DfBeta(s). Paznuna B 3HaueHUU O6€Ta - 3TO U3MEHCHHE PErPECCHOHHOTO K03(duimeHTa B pe3yibTaTe
UCKJIFOYCHUA OTACJIBHOI'O Ha6J'II-O,I:[eHI/Iﬂ. 3HaquMe BBIYUCJIACTCA IJId KaX10I'0 KOMIIOHCHTA MOJICJIN, BKJIrFOYasi
CBOOO/THBII YJIeH.

*  Crangapruzosannvie DfBeta . CTanmapTu3oBaHHAs pa3HOCTh 3HAUYeHUH OeTa. Vi3MeHeHune koadpunuenTa
perpeccur npu UCKJIFOUCHUU OTACIBHOTO HaO o AeHus. MIMeeT CMBICII HCCIIeI0BATh HAOJIIOACHUS, Y KOTOPBIX
MO/TyJIb 3TOTO 3HAYEHUSI, 0OJIbIIE, YeM 2/KopeHb kBaapaTHbii u3 (N), rae N - uuciio HabJroneHuil. 3HaYeHue
BBIYUCIISIETCS ISl KKIOTO KOMITOHEHTA MOJICJIN, BKJTFOYasi CBOOOHBIN UJICH.

e DfFit. Pa3Hnna B BeJIMIMHE OATOHKY - 9TO M3MEHEHHUE MTPEICKA3aHHOTO 3HAUCHUS B PE3YJIbTATE NCKIFOUCHIS
OT/EJIbHOTO HAOJIFOICHN .

*  Crangaptusosannsie DfFit. CTanqapTU30BaHHAS PA3HOCTD MPEICKA3aHHbIX 3HAUeHUil. V3MeHeHue
[IPECKA3aHHOT 0 3HAUCHUSI TPU UCKJIFOYEHUU OT/IeJIbHOrO HabmoieHus. FIMeeT CMBICI UCCIIeIOBATD
HAOJTIOICHUSI, Y KOTOPBIX MOTYJIb 3TOI'0 3HAYSHHS OOJIbIIe, 4eM 2 * KopeHb kBaapaTHLIA u3 (p/N), Tae p - 4ucio
napamMeTpoB B MoJiesu, a N - 4iciI0 HaOJIFOICHUIA.

M Kosapuauumume otnouwernue. OTHOIIICHUE onpeacIuTeIIA KOBapI/IaHI/IOHHOfI MaTpuIlbl, BEIYUCIICHHOT'O Oe3
JaHHOTI'O Ha6JHO,Z[€HI/IH, K OIIPCACIINTECIIFO KOBapI/IaHI/IOHHOfI MaTpuIbl, BBIYMCJICHHOM J1J1s1 BCEl BBI60pKI/I. Ecmm aTo
OTHOIIIEHHE OJIM3KO K 1, JaHHOEC Ha6JIIO,Z[eHI/IC HC BJIMACT HA KOBAPpHUAIIMOHHYIO MATPUIy CYIHECTBEHHO.
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Craructuku koddduuuentoB CoxpaHseT KOdPPUIMEHTH PETPEecCur B HAOOpe MaHHBIX WM (aiiyie TanabX. Habopsr
JAaHHBIX JOCTYHIHBI JJIA IMMOCJIEAYIOMIET O UCITOJIB30BAHMA B TOM XK€ CCAHCE HO HE COXPAHAIOTCA KaK Cl)aﬁﬂbI 0 TeX
op, MOKa OHU He OyIyT COXpaHEeHbI IBHO /10 OKOHYAHMUSI TeKYIero ceanca. MiMena HabOpOB JTAHHBIX JOJDKHBI
YIIOBJIETBOPSITh TPEOOBAHUSIM K MIMCHAM IIEPEMCHHBIX.

JKCnopTHPOBATH Moaesb B (hopmaTe XML OreHkr mapaMeTpoB U X KOBapUaUH (€CITH TOMEYCHO)
9KCHOPTUPYIOTCS B CIeNUAIbHBIA (paiisr B popmate XML (PMML). DTOT haiisr MOoIeIi MOXHO UCIOJIb30BATD JIJIS
IpAMEHEHNS THPOPMAIIUI O MOJCIM K IPYrUM (aiiiaM JaHHBIX C IeJIbI0 CKOPHUHTA.

Cratuctukm npoueaypsbl JinHenHana perpeccusa

JlOCTYIHBI CJIEAYIONTE CTATUCTUKY:

Koaddumentn! perpeccnn. OneHky - YCTaHOBKA 9TOr0 MEPEKJIFOYATEIIS IIO3BOJISIET BHIBECTH KOA(D(DUIUEHT
perpeccun B, cTanapTHYI0 OUIMOKY KoadduimenTa B, cranaapTu3oBanublil koaddunuent 6era, -3HaveHue s B
U ABYCTOPOHHUI YPOBEHb 3HAYUMOCTH [JIsl . Y CTaHOBKA NepeksitoyaTess JloBepurebHble HHTEPBAJIbI 1I03BOJISET
BBIBECTH JOBEPHUTEJIbHbBIE HHTEPBAJIBI C YKa3aHHBIM YPOBHEM JIOBEPHS JUJISI K&KIOTO PEIPECCHOHHOTO K03 PHUIreHTa
NJIM KOBapHALMOHHON MaTPHIBL. Y CTAHOBKA NepekrouaTestst MaTpuna KoBapHamuii BBIBOIUT MaTpPHILY
JIICIEPCUif-KOBapHALIN OLIEHOK PErPECCHOHHBIX KOA()(HUIMEHTOB ¢ ANCIEPCHSIME Ha TNATOHAJIM U C KOBAPHAIUSIMHA
BHe ee. Takxe BBIBOAUTCS KOPPEIAIMOHHASI MaTPHUIIa.

Coraacue Moe/m. [TepedncisroTcs nepeMeHHble, BKJIFOYaeMble B MOEJIb U HCKJIFOYaeMble U3 Hee, U BBIIAI0TCSA
CJIeyFOIIMe CTATHCTUKY COTJIACHS: MHOKECTBEHHBIH Kod(uuuent R, R* 1 cKoppeKTHpOBAaHHBI R, cTaHmapTHAs
oIINOKa OIEHKH U TabJIMNA JUCIEPCHOHHOIO aHaIN3A.

W3menenne R-kBaapat. M3Menenne cTaTUCTHKN R %, BEI3BaHHOE 00ABIICHNEM HJIH y/IaJICHAEM He3aBUCHMOi
nepemenHoit. Eci n3Menenye R %, cBSI3aHHOE C IEPEMEHHOI, BEJIMKO, CIMTAETCS, UTO 3T NepeMEHHAs - XOPOIIHii
MIPEIUKTOP 3aBUCHMOI TepEeMEHHOM.

OnucaTesbHble CTATHCTHKH. BriaeTcst uncsio HaOroieHnit 6e3 MPOMyIIeHHBIX 3HAYCHNH, Cpe/THee 3HAYCHUE U
CTAaHJAPTHOE OTKJIOHEHNE JJIs KaKI0M aHAIM3UPyeMOii TepeMeHHOI. BRIBOISITCS Takke KOppessMOHHAS MaTpHIA
C OJTHOCTOPOHHUM YPOBHEM 3HAYMMOCTH U YHCIJIOM HAOIIOACHU JIs KaX 0N KOPPEIIAILUN.

Yactnaa xoppeaayua. Koppessius Mexay AByMsl HEpEMEHHBIMU, OCTABILIASICS TIOCTIe YAAJIeHUs] KOPPEJISILUY,
OTHOCSIIEHCS K X OOIIel CBSI3U C IPYTUMHE epeMeHHBIMA. KoppeJsinust MexX 1y 3aBUCHMOI U He3aBUCUMOM
MepeMEHHOH’, KOT/ja 3 HUX UCKJIFOUYEHBI JIMHEITHBIC 3 QeK T APYTUX He3aBUCHMBIX MIEPEMEHHBIX MO/ICIIH.

Yactuunaa xoppeaayus. Koppensanus Mex/1y 3aBUCIMOM IEPeMEHHOM 1 He3aBUCHMOI IEPEMEHHOH, BHIYNCICHHA S
II0CJIE TOTO, KAK U3 HE3aBUCUMOM HepeMCHHOﬁ yaaJjiCHa JIMHEHAs CBSI3b C OCTAJIbHBIMM HE3aBUCUMBIMU
nepeMeHHbIME B Mojiesi. OHa CBsI3aHa ¢ U3BMEHEeHHeM R-kBaapat, koraa nepemMeHHas 100aBsieTCsl B ypaBHEHUE.
WMHuorna oHa Ha3bIBAETCS MOJIyYACTHOM KOppeJIAUei.

JlmarnocTuka koumHeapHocTH. KoJummHeapHOCTh (WM MYJIbTUKOJUIMHEAPHOCTH) - 3TO HEXKeJIaTeJIbHAS CHUTYaIHs,
KOTJIa OJTHA HE3aBUCUMASI IEPEMEHHAsT SIBJISIETCS JIMHEHHOM KOMOUMHAIMEH PYTUX HE3aBUCUMBbIX MEPEMEHHBIX.
BbIBOSITCSI COGCTBEHHBIE 3HAYEHUSI MACIIITAOMPOBAHHON U HEIIEHTPUPOBAHHOM MATPHUIIBI CYMM MEPEKPECTHBIX
[IPOU3BE/ICHNH, MOKA3aTe M OOYCIIOBICHHOCTH, JI0JIM B PA3JI0KEHUU TUCIIEPCUH, a TaKKe KOIPUIIMEHTHI
pa3oyxanus qucnepcun (VIF - variance inflation factor), TojepanTHOCTH (JJOMYCKH) JIJTSI OT/IEJTLHBIX TIEPEMEHHBIX.

Ocratku. BeiBogutces kputepuit Jlapouna-Y oTcoHa ceprabHON KOPPEJIAIUHE OCTATKOB U MOOTYeTHAs HHpopManus
JIMATHOCTHUKY /I HAOJIIOICHUH, yIOBJIETBOPSIOLINX KPUTEPUIO 0TOOPA (BEIOPOCH! CBBILIE 71 CPETHEKBAIPATHUECKUX
OTKJIOHEHUH).

MapameTpbl npouenypsbl JiuHenHana perpeccusa

JlOCTYIHEI CIIeTyFOIIHe TapaMeTPhI:
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Kpurepuii marosoro Meroaa. Tu napamMeTphbl IPUMEHSIFOTCS, €CJIM B KA4eCTBe MeTo1a 0TOOpa BEIOpAHO
Bxurouenne, Uckmouenne 6o Hlarossrit otoop. [lepeMenHble MOTYT OBITH BBEIEHBI B MO/IENIb UJIM UCKJIFOYEHBI U3
MO/IEJIM Ha OCHOBE JINOO 3HAYMMOCTH (BEPOSATHOCTH) F' -CTATUCTHUKH, MO0 CAMOTO 3HAYEHUS [ -CTaTUCTUKU.

*  HUcmoavzosanue 6E€POATHOCTU F. HepeMCHHaH BBOJAUTCA B MOJCJIb, €CJIN Ha6JHOI[aeMbII71 YPOBCHDb 3HAYUMOCTHU €€
F-3nauennst MeHbIe 3a1aHHOTO Imopora BKJIFOYCHU S, U UCKJIIFOYACTCA, €CJIU OTOT YPOBCHb 3HAYMMOCTHU OoJibIie
nmopora UCKJIFOUYCHUA. HOpOF BKJIFOUYCHU A JOJIKCH OBITH MEHbIIIE Imopora yaaJiCHUusl, OHU oba JOJIKHBI OBITH
MOJIOXKUTEIbHBIMU. Ecn HCO6XOL[I/IMO BKJIFOYUTH B MOJCJIb 0oJIbIIIe NEPEMEHHBIX, YBEJIMYBTC IOPOT BKJIFOUYCHUA.
YTOoOBI HCKJIFOYUTD U3 MOAC I 0O0JIbIIIEE YUCIIO MNEPEMEHHBIX, CHU3bTC NOPOTI UCKJIFOUCHU .

*  HUcnoavzosanue 3nauenus F. IlepeMennas BBOIUTCS B MOJeJIb, €CJI ee F-3HaueHne mpeBbIlaeT 3aJaHHOe
3HAYCHUC BKJIFOYCHU A, 1 UCKJIFOYACTCA, €CJIN €€ F-3Ha‘{eHI/Ie MCHBIIIC 3BHAYCHU A UCKJIFOUYCHU . 3Ha‘{eHI/Ie BKJIFOYCHU A
JOJDKHO HpeBOCXOL[I/ITI) 3HAYCHUC y,Z[aJ'ICHI/ISI, 063, JOJIKHBI 6I)ITI> IIOJIOXKUTECJIbHBIMU. ECHI/I HCO6XO):[I/IMO BBCCTU B
MOICJIb 60.]'[1:1116 HCpCMCHHbIX, CHU3bLTC l'lOpOF BKJIFOUYCHU A. qTO6I)I HUCKJIFOUYUTH U3 MOJCJIU 6OJII)LHCG YUCJIO
NEPEMEHHBIX, YBEJINUbTE MOPOT UCKJIFOYCHUS.

BxJirounTs B ypaBHeHHe KOHCTAHTY. [10 yMOTUaHUIO perpecCHOHHAs MOIEIIb COIEPKUT CBOOOTHBIHN UJIeH -
KOHCTaHTY. EcIi ymauTh 9TOT MepeKIrouaTellb, JNHUS PEerpeccuil OyIeT MPOXOAUTh Yepe3 Hauallo KOOPIMHAT, YTO
WCIIOJIB3YeTCs penko. HekoTopsie pe3yabTaThl I PETPECCHH, MTPOXOISINEH depe3 Hadyallo KOOPAMHAT, HECPABHUMEI
C pe3yJIbTaTaMH PErPECCHH, ColepkKalllell KoHcTanTy. Hanpumep, R” 1s perpeccit, TpOXoIsIieil yepe3 Hauasio
KOOPAWHAT, HEBO3MOXXHO HHTEPIPETUPOBATH OOBIYHBIM 00pa30M.

IIponymennsie 3Ha4enus. Bel MoxeTe BEIOpAaTh OJUH U3 CIIETYIOIIUX BAPUAHTOB:

*  HckmovaTh neJuKoM. B aHa3 BKITFOYAFOTCS TOJIBKO HAOJIFOICHNS Oe3 MPOMyIIeHHBIX 3HAYSHUIT [T BCeX
AHAJIM3UPYEMBIX IEPEMEHHBIX.

*  Hckmrouats nonapuo. [1pu BeramcieHnn k03¢ GUIIEHTOB KOPPEIISINT, IPUMEHIEMBIX B IPOIEIype PerpPecCui,
HCIIOJIL3YIOTCS TOJILKO T€ HAOJIFOICHUS, Y KOTOPHBIX [IJIs1 JAHHOH Maphl IEpeMEHHBIX 00a 3HAUCHHS HEe MPOIYIICHBI.
Uwnca creneneit cBOOOIBI OCHOBAHBI HA MUHIMAJIbHOM TOTapHOM N .

*  3aMeHHTH CpeTHUM. II.]'I?I BBIYHCJICHUNA HCIHOJIB3YIOTCs BCE Ha6J'IIO,HCHI/Iﬂ, a IPOIIYIICHHBIC 3HAYCHUA 3aMCHAOTCA
Cp€AHNUM 3HAYCHHUCM 3TOU HCpeMCHHOfI.

Komanga REGRESSION: nononHutenbHble BOSMOXHOCTHU

SI3bIK cMHTaKCHCa KOMaH/I Tak)Ke MTO3BOJISIET:

*  CoxpaHATb MAaTPULy KOPPEJISLUI UJIM CYUUTHIBATH MATPULLy BMECTO UCXOIHBIX JAHHBIX JJI51 BBIIIOJIHEHUS
PerpecCHOHHOr0 aHaJm3a (C mToMOIbIo moakoMan el MATRIX ).

* 3ajaBaTb YPOBHU TOJIEPAHTHOCTH (C moMoIIbio noakomManabsl CRITERIA ).

e TlosyuaTh HECKOJIBKO MOJIEJICH /U OJHOM U TOM e WJTM Pa3HbIX 3aBUCUMBIX NIEPEMEHHBIX (C TOMOIIIBIO
noakoman METHOD w DEPENDENT .)

e TlosyyaTh JOMOJIHATEJIbHBIE CTATUCTHKH (¢ TomMoribo nmogkoMana DESCRIPTIVES u STATISTICS )

Ob6patutecsk k Command Syntax Reference 3a moiHOR HHDOpPMaNne 0 CHHTAKCHICE S3bIKa KOMAH/I.
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naBa 17. NopAaaKkosan

[TopsiakoBas perpeccusi Mo3BOJISIET MOICIMPOBATH 3aBUCUMOCTh ITOJIMTOMHUYECKOT'0 HOPSAKOBOIO OTKJIMKA OT
Habopa NpeauKTOPOB, KOTOPbIE MOTYT OBITH (haKTOpamu WM KoBapuatamu. Peamm3zanus npouenyps! [lopsiakosast
perpeccusi OCHOBbIBaeTCsl Ha MeToostornn Maxkasara (McCullagh (1980, 1998)), u ata nporneaypa B si3bIke KOMaH
HaspiBaeTcs PLUM.

CraHaapTHBIN JIMHEHHBIH PETPeCCHOHHBIN aHAIM3 BKIIFOYaeT MUHIMH3AINIO0 CYMMBI KBAAPATOB Pa3HOCTEH MEXTY
NIEPEeMEHHON OTKJIMKA (3aBUCHMOI) U B3BEIIICHHON KOMOWHAIIMEH PEIMKTOPHBIX (HE3aBUCUMBIX) IEPEMEHHBIX.
OrneneHHbIe KOAPOUIUEHTH OTPAKAIOT, HACKOJIbKO N3MEHEHHS 3HAUCHUN TPEIUKTOPOB BIIMSAECT HA OTKJIUK.
HpeﬂHOHaFaCTCﬂ, YTO OTKJIMK ABJIACTCA YACIIOBBIM B TOM CMBICJIC, YTO UBMEHCHUA YPOBHSA OTKJIMKA OKBUBAJICHTHBI
JUTSL BCETO JIMana3oHa 3HauYeHuit oTkmka. Hampumep, pasiuune B pocte Mex/1y 4eJioBeKoM pocToM 150 cm u
4esioBekoM pocToM 140 cm coctaBisgeT 10 cM, KOTOpOe UMEET TO K€ 3HAUYEHUE, YTO U PA3JIMUUE B POCTE MEXKTY
4eJI0BeKOM pocToM 210 cM 1 dyestoBekoM pocToM 200 cM. DTO CBOMCTBO HEOOS3ATEIHHO CIPABEAIUBO J1JIsI
MOPSIIKOBBIX IEPEMEHHBIX, [IJI1 KOTOPBIX BEIOOP KATErOpuii OTKJIMKA U WX YKMCIIa MOXET OBITh BeCbMa
MIPOU3BOJIHHBIM.

IIpumep. [TopsaKOBYIO perpeccHio MOXKXHO UCIOJIB30BATH IS U3YUCHAS PEAKINY TAlNEHTa Ha TO3UPOBKY
JIEKApCTBEHHOTO TIpenapaTa. Bo3MOXHbIE peakIini MOXHO KJIACCH(UIIMPOBATE KaK 0TCyTCT8UE, CAADAA, Y MEPEHHAA
W cuavHaA. Pazmmune Mexay caaboi M yMepeHHO! peakiusIMHU TPYAHO MO0 HEBO3ZMOXKHO BBIPA3UTH
KOJIMYECTBEHHO, ¥ OHO 3aBUCHUT OT BOCHpHATHUS. BoJiee Toro, pazanune Mexay caaboil 1 yMEepeHHO! peakiusMu
MOXET OBbITh OOJIbIIIE UJTH MEHBIIIE, YeM Pa3INYUe MEKIY YMEPEHHOH U CUIIbHON peakIusimMu.

Cratncrnkn n rpadpuxn. HabroneHHbIC 1 0KHAaeMBbIe YaCTOTHI, & TAK)KE HAKOIICHHBIC YaCTOThI, ocTaTKu [Iupcona
JUTSL 9aCTOT ¥ HAKOIUJICHHBIX 9aCTOT, HAOIFOJCHHBIC M OKHIaeMbIC BEPOSITHOCTH, HAOITFOICHHBIC U OKUIacMBbIe
HAKOIUJICHHBIE BEPOSTHOCTH KaXKI0H KaTeropuu OTKJIMKA 110 HabopaM 3HAUCHHIA, KOTOPhIC IPUHIMAIN KOBAPUATHI,
ACIMITOTHYECKHE KOBAPHAIIMOHHAS M KOPPEJIAINOHHASI MATPHUIIBI OIIEHOK MApaMeTPOB, XU-KBaapaT [1upcona u
XHU-KBaJIPAT OTHOIICHHS MPABIONOI00NS, CTATUCTHKY COTJIACHS, XPOHOJIOTHSI HTEPAINH, TPOBEPKA MPEIIOIOKEHIS
O mapaJuyICJIbHOCTHU HI/IHI/II>II, OIICHKU NMapaMETPOB, CTAHIAAPTHBIC OIJ_II/I6KI/I, JOBEPUTEIILHBIC NMHTCPBAJIbI, 4 TAKXE
cratuctuku Kokca n Cresuta, Haiimkenkepka n R > Makdasiena.

JlaHHBIE 1J1s1 HOPSIIKOBOM perpeccuu

Jannble. [1peanosiaraercs, 4To 3aBUCUMasi IepeMeHHasl SIBJISETCS MOPSIAKOBON M MOXKET ObITh YMCJIOBON UIIN
TEKCTOBOM. YIopsiioueHue onpeIesIsieTCss COPTUPOBKON 3HAUEHUI 3aBUCUMOI IEPEMEHHON B NOPSIAKE BO3PACTAHUSI.
Hanvenbimee 3HaUeHNE 3a1a€T IEPBYIO KaTeropuro. [Ipenmonaraercs, 4o paxTopHbIE IEPEMEHHBIC SIBIISTFOTCS
KaTeropHaJIbHBIMA. [IepeMeHHbIe KOBapHAT TOJDKHBI ObITh YNCIOBEIMA. OOpaTTe BHUIMAHUE HA TO, YTO
UCIOJIb30BaHMEe OO0JIee YeM OJTHOM HEMPEePhIBHON KOBAPHATHI MOXKET JIETKO MPUBECTH K CO3/TAHUIO OU€Hb OOJIBIION
TaOJ Il BEPOSITHOCTEH sTueek.

Hpennonome}mﬂ. ,Z[OHyCKaeTCFI TOJIBKO OJiHAa MEPEMEHHAs OTKJIMKA, 1 OHAa JOJDKHA OBITh 3aaaHa. KpOMe TOrO,
npeanoJiaracTes, 4To AJisd BCEX pa3JIMIaronuXxcst Ha60pOB 3HAYEHMI HE3aBUCUMBIX INECPEMEHHBIX OTKJIMKU SABJIAFOTCS
HE3aBUCUMBIMHU NOJIMHOMUAJIbHBIMH IIEPEMECHHBIMMU.

CasizaHHbIe npoueaypbol. HomunanpHas moructuyeckast perpeccus UCIoJIb3yCT aHAJIOTUIHBIC MOACIINA IJIA
HOMUHAJIbHBIX 3aBUCUMBIX ITIEPEMEHHDBIX.

ITonydenue nopsiAKOBOM perpeccuu
1. Bwibepute B MeHIO:
Anamm3 > Perpeccus > IlopsiikoBasi...
2. Bribepute oHY 3aBUCUMYIO IEPEMEHHYIO.

IenxanTe mo OK.
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NopaaKoBana perpeccusa: NapameTpsbl

Hunanorosoe okHO [TapameTpsl O3BOJISIET HACTPOUTDH TAPAMETPBI, UCIIOJIB3YEMbIE B UTEPAIIOHHOM aJITOPUTME
OIICHMBAHUSI, BLIOPATh YPOBEHb IOBEPUTEJILHBIX MHTEPBAJIOB, & TAKXKe (QYHKIUIO CBSI3H.

I/ITepamm. I/ITepaHHOHHbIﬁ AJITOPUTM MOXHO HACTPOUTD.

* MaxkcumMyM uTepanuii. 3agaiiTe HeoTprIATEIFHOE TIesIoe Yncyio. Ecnm 3aman 0, mponeaypa Bo3BpamaeTt
HayaJIbHbIE OIICHKHU.

* MaxkcumMyMm JeJjieHnii mara Ha 2. 3aaiiTe 1eJ10e NoJI0KUTEIbHOE YUCIIO.

* CxommMmocts Log-npaBionoaodusi. AJIrOpuTM OCTAHABJIUBAETCS, €CJIM a0COJIFOTHOE UJIM OTHOCUTEJILHOE
n3MeHeHue log-npaBono1o0ust MEHBIIE 3TOTO 3HAYCHUS. JJaHHbII KpuTeprii He MpUMEHsIeTCs, eci 3aaH 0.

e CxoauMoCTb NapaMeTpoB. AJITOPUTM OCTAHABJIMBACTCS, €CJIM A0COJIFOTHOE MJIM OTHOCUTEJILHOE N3MEHEHHE
KaKJI0i U3 OLIEHOK MapaMeTpOB MEHbIIIE 3TOro 3HaueHus. JJaHHbIi KpUuTepuil He mpuMeHseTcs, eciu 3aaaH 0.

JloBepuTe/ibHbI HHTEPBAJ. 3a1aliTe 3HaUeHue, 6oJbiiee uim pasHoe 0 u menbiuee 100.

I[EJ]LTEI. 3Ha‘{CHI/IC, HpI/I6aBJ'I9[CMO€ K HYJICBBIM 44CTOTaM B sYerKax. 33,[[2[171T€ HCOTPpULATCIIbHOC 3HAYCHUC, MCHBIIICC
1.

Jlonyck 17151 BBIPO:KIeHHOCTH. VICIONIb3yeTCs 111 NPOBEPKH HAJINYUS CHJIbHOI 3aBUCHMOCTH IPEAUKTOPOB.
BeiOepuTte 3HaueHNE U3 CIHUCKA BO3ZMOXKHBIX 3HAYCHHH.

Oyukius cBsi3u. OyHKIMS CBSI3U CIIYXKUT IS IPeoOPA30BAHUS KYMYJIITUBHBIX BEPOSITHOCTEH [ pacueTa MOJIEIH.
JIOCTYIHEI CJICTYFOIINE TISITh (DYHKIMIA CBSI3H.

e Jlorurt. f(x)=log(x/(1—x) ). OGBIYHO UCIIOIB3YETCS AJIsI PABHOMEPHO PACIPEICICHHBIX KATETOPHIA.

e JlomoJHATEIbHBII Jorapudm-aorapupm. f{x)=log(—log(1—x)). OOBIYHO HCHOB3YETCS, KOT/Ia BBICIINE KATETOPUH
0oJiee BEPOSITHEI.

*  Orpmnaresnbii Log-log. f{x)=—log(-log(x)). OOBIYHO HCIOJB3YETCsI, KOT1a HU3IINE KATEropuu 00Jiee BEPOSTHEI.
s TIIpo6ur. f{x)=0""(x). OGBIYHO HCTIOIL3YETCS, KOT/Ia CKPhITAs IEPEMEHHAs PABHOMEPHO PACIIpe/ie/IeHa.

*  Komm (o6paTtHoe Komm). f{x)=tan(rr(x—0.5)). OGBIYHO UCIIOIB3yETCS, KOTJA CKPHITas IEpeMEHHAs! IMEET MHOTO
IKCTPEMaJIbHbIX 3HAUCHUIA.

NMopAaakoBanA perpeccua: BoiBog

Juasorosoe OKHO BbIBO/ O3BOJISIET CO3/1aTh TAOJIHIIBI ST MPOCMOTPA B CPEICTBE IIPOCMOTPA U COXPAHUTH
nepeMeHHble B pabouem daiie.

BI)IBOIII/IT]). 3[[601: MOJXKHO 3a4aThb BBIBO CJICAYFOIIUX Ta6J'II/IHZ

* BoiBoauTs uctopuio urepamuii. [Teyatarorcs log-npaBionogodue 1 OLEHKN NapaMeTpOB C 3a/IaHHON YacTOTO
MOBTOPEHUs nevatu. IlepBas u nmocieaHsst UTepaliy NeYaTaroTCs BCeraa.

e Craructuku corjacusi. CTaTUCTUKN XH-KBaapaT [TupcoHa n Xu-KBajpaT OTHOIIEHUS MpaBaonoaoous. OHu
BBIYHCIISIFOTCS] HA OCHOBE KJIacCU(HUKAIINY, 3a/JAHHON B CIIUCKE IEPEMEHHbIX.

* Uroxamme cratuctuku. Ctatuctuxku Kokca u Cresuia, Halikekepka, a Takke CTaTUCTUKA R? Makdannena.
* Ouenxn napametpoB. OIEHKM TAPAMETPOB, CTAHIAPTHBIE OIMIUOKU U JOBEPUTEJIbHbIE MHTEPBAJIBI.

*  ACHMNTOTHYECKAS] KOPPeJISiiisl OlEHOK MapaMeTpoB. MaTpuiia KOppessiuil OlleHOK TapaMeTPOB.

*  ACHMNTOTHYECKAS] KOBapHANMsl OIIEHOK MapaMeTpoB. MaTpuiia KoBapuanuii OIeHOK MapaMeTPOB.

* Hudpopmamus no sueiikam. HabroieHHbIE U OKUAAEMbIE YACTOTHI, 4 TAKKe HAKOIJIEHHbIE YACTOThI, OCTATKU
ITupcona 11 4aCTOT ¥ HAKOIJICHHBIX YaCTOT, HAOJIFO/IEHHBIE U OKUAEMbIE BEPOSITHOCTH, 4 TAK)XE HAOJIIOIEHHBIE
U 0UJIaeMble HAKOIJIEHHbIE BEPOSITHOCTU KaXX/10H KaTEerOpUu OTKJIMKA 110 HAaOopaM 3HAYCHUH, KOTOPbIE
NpUHUMAIM KoBapuaThl. OOpaTUTe BHUMAaHKE Ha TO, YTO IPH MOCTPOCHUU MOJIEJICH ¢ UCIIOIb30BaHUEM

78  IBM SPSS Statistics Base 23



60JIBIIOTO YUCIIa HAOIIFOCHHIA C PA3JIMYAFONIMMHUCS 3HAYCHUSIMU KOBApUAT (HAIPHUMED, MO/IEJIel C
HETIPCPBIBHBIMU KOBa,pI/Ia,Ta.MI/I)7 IIPUMCEHEHUC L[aHHOﬁ BO3MOXHOCTU MOXET IPUBECTU K CO3AAHUIO OUCHDb
00JIBIIION, FPOMO3KON TAOJIUITBI.

M Hponeplca napajaie/JJbHOCTH JIMHUIA. HpOBCprCTCH TUIIOTE3a O TOM, YTO IMapaMeETPhI MOJIOKCHUA OKBUBAJICHTHEI 11O

BCEM YPOBHSIM 3aBUCHMOM IIEPEMEHHOM. DTO BO3MOXHO JJISI MOJIEJIel, IMEIOIIHNX TOJIbKO KOMIIOHEHT
MTOJIOKCHUSI.

CoxpansieMble nepeMenHbie. B paboueM Qaiisie COXpaHSFOTCS CIEAYIOIINE MEPEMEHHBIE:

* OuneHeHHbIe BePOSITHOCTH OTKJIMKA. OLIEHEHHBIE 10 MOEIIN BEPOSTHOCTH KJIACCU(HUKANNY O KATETOPUSIM OTKJIKA
JUUT HaOOPOB 3HAYCHUIT, KOTOPBIC MPHHUMATIICH (PAaKTOpaMH 1 KoBapuaTamMu. UnCiIo BEPOSITHOCTEH PAaBHO YUCITY

KaTEeropuii OTKJIAKA.

* Ilpencka3annas kateropus. Kateropmus oTkimka, IMEOIIasi HANOOJIBIIYIO OIIEHEHHYIO BEPOSTHOCTH I Habopa

3HAYCHNH, MPUHAMAEMBIX (DaKTOpaMHU M KOBapHATAMH.

M BepOﬂTHOCTb npeucxasaﬂﬂoﬁ KaTeropuu. OHCHCHH&H BEPOSATHOCTD JJIsI OTKJIMKA MONACTh B IPEACKA3aHHYIO
KaTCropuro JaJIs Ha60pa 3Ha‘l€HHI71, IIPpUHUMACMBIX dt')aKTOpaMI/I 1 KOBapuaTaMu. OTta BCPOATHOCTDH TAKXKE
SABJIICTCA MAKCUMYMOM OLICHCHHBIX BepOﬂTHOCTCfI JJIA JAHHOTI'O Ha6opa 3HAYCHUI q)aKTOpOB 1 KOBAapHuarT.

° BepOﬂTHOCTb neﬁcmmensnoﬁ KaTeropum. OHCHBHHaH BEPOATHOCTD AJIA OTKJIMKA IMONACTh B ,ZleﬁCTBHTeJ'[LHyIO
KaTCropuro aJis Ha60pa 3Ha‘i€HHI71, IIPpUHUMACMBIX (baKTOpaMI/I 1 KOBapuaTamMu.

BoiBoauthb log-npaBaonoodue. YmpanisieT BEIBOAOM log-ipaBaonogo6us. Bk/ovas noIMHOMHHAIBHYE) KOHCTAHTY

Ja€T IMMOJIHOC 3HAYCHUC HpaBZ[OHO,HO6I/IH. Z[.Hﬂ TOTO YTOOBI CPAaBHUTD MMOJIYUYCHHBIC PC3YJIbTATHI IO IIPOU3BCACHUSAM,

HC BKJIFOYAFOIIUM KOHCTAHTY, MOXHO BbI6paTb €€ UCKJIFOUCHHUC.

NMopAaakoBana perpeccua: Moaenb NONOeHUA

,Z[I/Ia.HOFOBOG okHO [lonoxenue mo3BoJIIeT 3a1aTh JJIs1 aHAJIM3a MO/IEJIb MTOJIOKEHUS.

3amatb Moaenb. Mosesb riaBHbIX 2()(EKTOB BKIIIOYAET TJIaBHBIC 9 (EKThI KOBApHAT U (PaKTOPOB, HO HE BKJIIOYAET

B3auMo/IeiicTBrs. M0XHO chopMUPOBATE MOIEJIh CIEUATIFHOTO BH/Ia, BKJIFOUYUB B HEe HYXKHBIC TOJIMHOXKECTBA
B3aMMOJCHCTBUI (PAaKTOPOB MJIM B3aUMOJICHCTBHI KOBapHaT.

dakTopbl/KoBapuaThl. [TepeuncisiroTcess pakToOphl U KOBAPHUATHI.

MogaeJib 10J105keHHs. DTa MOJIEIIb 3aBUCUT OT BRIOPAHHBIX IJIaBHBIX 3P (ekToB 1 3¢h(hekTOB B3auMOIeHCTBUS.

Co3naTtb UneHbl

s BeIOpaHHBIX (PAKTOPOB U KOBApHAT:

Bsanmoueﬁcmne. CO3,E[21€TC$I YJIEH B3aUMO/JICCTBUSI HAUBBICIIIET O nopsaaKa BCEX BbI6paHHBIX IICPEMCHHBIX. 910
3adaHO IO YMOJIYaHHIO.

I'naBuble 3¢ dexTbl. Co3maroTcs riaaBHbIe 3G (EKTH 1T BceX BHIOpaHHBIX IEPEMEHHBIX.
Bce 2-daxTopnbie. Co3at0Tcst Bce BO3MOXHbBIE IBYX(DaKTOPHBIE B3AMMO/ICHCTBHSI BHIOPAHHBIX IEPEMEHHBIX.

Bce 3-pakTopubie. Co31ar0TCs BCe BO3MOXKHBIE TPEX(PaKTOPHBIC B3aNMO/ICHCTBIS BHIOPAHHBIX IIEPEMCHHBIX.

Bce 4-paxTopubie. Co3aroTcs BCe BO3MOXKHBIC YeThIpeX(aKTOPHBIE B3AMMOACHCTBHUS BEIOPAHHBIX IEPEMEHHBIX.

Bce 5-axTopubie. Co3maroTcss Bce BOZMOXKHBIE ATH(DAKTOPHBIE B3aNMO/ICHCTBHS BHIOPAHHBIX IIEPEMEHHBIX.

I'masa 17. [TopsinkoBas
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Mopagkosana perpeccun: Monenb macwutaba

Hunanorosoe okHO MacmTab mo3BoJIseT 3a1aTh IS aHAJIN3a MOJIEIb MaciITaba.
daxTopbl/KoBapuathl. [lepeunciisitorcs GakTopbl U KOBAPUATHL.

Moaess MacmTada. DTa MOJICJIb 3aBUCHT OT BEIOPAHHBIX IJIABHBIX 3()(EeKTOB U 3PPEKTOB B3aMMOICHCTBHS.

Co3gaTthb UneHbl

JLutst BBIOpaHHBIX (DAKTOPOB U KOBAPHAT:

B3aumopeiictBue. Co3gaeTcs 4ieH B3aUMO/ICHCTBHS HAUBBICIIETO MOPSAKA BCEX BHIOPAHHBIX IEPEMEHHBIX. DTO
3a/1aHO MO YMOJIYAHHUIO.

I'naBubie 3¢dexTnl. Co3arorcs riaaBuble 3GdEKTHI A1 BCeX BBIOPAHHBIX NEPEMEHHBIX.

Bce 2-daxTophbie. Co3aroTcs Bce BO3SMOXHbBIE IBYX(DaKTOPHbBIE B3AMMO/ICHCTBHS BHIOPAHHBIX IEPEMEHHBIX.
Bce 3-daxTophbie. Co3aroTcs Bce BO3MOXKHBIE TPEX(aKTOPHBIE B3aNMO/ICICTBIS BBIOPAHHBIX IIEPEMEHHBIX.
Bce 4-axkTopnble. Co37ar0TCS BCe BO3MOKHBIE YeThIpeX(aKTOPHBIE B3aNMO/ICHCTBHS BBIOPAHHBIX IIEPEMEHHBIX.

Bce 5-daxTopnbie. Co3iaroTcst Bce BO3MOXXHbBIE I TU()AKTOPHBIE B3AaUMO/ICHCTBUS BHIOPAHHBIX TIEPEMEHHBIX.

Komanpna PLUM: gononHuTtesnbHble BO3MOXHOCTU

B 3aJaHUC HAa BBIIIOJIHCHUC IPOLEAYPBI HOpHI[KOBOf/'I perpeCcCur MOXHO BHECTHU UBMCHCHUS IIYTEM IICPEAavn €ro B

OKHO CUHTAaKCHuCa U PEAAKTUPOBAHUA IMOJTYYCHHOTO CHHTAKCHUCA KOMAaH/AbI PLUM. SI3bIk cmHTaKCcHCa KOMaH/ TAKX€

TIO3BOJISACT.

° CI)OpMI/IpOBaTb TUIIOTE3BI AJI NPOBECPKU NIYTEM 3aJaHUA HYJICBBIX T'HMIIOTE3, BKJIFOYATOIIUX JIMHEWHbIE KOM6I/IHaHI/II/I

mapaMeTpoB.

Ob6patuteck k Command Syntax Reference 3a mojHON nHOOpPMAaNUe 0 CHHTAKCHCE S3bIKa KOMAH/I.
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naBa 18. NoaroHKa KpuBbIX

ITpouenypa [Toaronka KpuBBIX HO3BOJISET BBIYUCIIATH CTATUCTUKU U CTPOUTD CONMYTCTBYoue rpaduxu 1 11
PAa3IMYHBIX PErPECCUOHHBIX MOJIeJIell OlleHKN KPUBBIX. [{J1s kaxa0i 3aBHCUMON TepeMeHHOM OyAeT MocTpoeHa
OTJeJIbHASI MOJIEJIb. BBI Takike MOXKETe COXPAHSTh NPeACKa3aHHbIe 3HAUEHNS, OCTATKU U MHTEPBaJIbl IPOrHO3a B
BU/JIC HOBBIX IIEPEMEHHBIX.

IIpumep. [Tposaiinep yciayr MHTepHETA OTCIICKMBACT BO BpEMEHH MPOIEHT 3aPaXEHHOTO BIPYCOM MOYTOBOTO
Tpaduka B CBOUX ceTsX. JlmarpamMMa paccenBaHusl OOHAPYXKMBACT HEJIMHEHHYIO 3aBUCUMOCTD. BBl MOXeTe
MIOIOTHATH K JAHHBIM KBaAPATHYHYIO UM KyOWIECKYIO MOJIEIIb, & TAKXKE IPOBEPHUTH BBHIIOJHEHUE MTPENOJIOKECHIHA
MO/ICJIN U CTENEHb €€ COTJIacusl.

CraricTukn. J171s1 Kax/10if Moziesn: Ko3)dUIMEHTHI PErpecCui, MHOXKeCTBEHHBII kKodddumument R , R %,
CKOPPEKTHPOBAHHEIA R * , cTaHIapTHAS OIMOKA OIEHKH, TA6IMIA AUCTIEPCHOHHOTO aHAIN3a, IPEICKA3aHHbIE
3HAYEHMs, OCTATKN M MHTEPBAJIbI IPOrHo3a. Mojesm: mHeitHast, jJorapudmMuyeckas, oopaTHasi, KBaIpaTHIHAs,
KyOHnueckasi, CTEIIeHHas!, COCTaBHasl, S-KpHUBasi, JOTUCTHYECKas, POCTA ¥ IKCIOHEHIINAIbHAS.

Jannsre mist mpouenypsl [loaronka KpUBBIX

Jlannble. 3aBucuMas U He3aBUCHMBIE IIepPEeMEHHbIE TOJDKHBI OBITh KOJIMYECTBEHHBIMU. ECi B KauecTBe He3aBUCUMON
nepeMeHHOH BeIOpaHo Bpems , a He mepeMeHHas U3 aKTUBHOTO HaOopa TaHHBIX, npouenypa [loaronka KpuBbIX
CO3/1aCT MEPEMEHHYIO THUIIA BpeMs C OJMHAKOBBIME NEPUOIAMU BPEMEHU MexX 1y HabmoaeHusMu. Eciu BeiOpaHo
Bpewms , To 3aBuCHMas nepeMeHHasl JOJDKHA IPeACTaBIsATh COO0H BpeMeHHO! psi. [Jis aHam3a BpeMEHHBIX PSAOB
HeoOXoMMa Takasi CTpyKTypa (aiiyia JaHHBIX, B KOTOPOU KaXI0e HaOJIroIeHre (CTPOKa) MPeCTaBIIIeT Habop
W3MEPEHUIA, CIeJITAHHBIX B MOMEHT BPEMEHH, OTJINYHBIA OT MOMEHTOB BPEMCHU JAPYTUX HAOIFOACHUH, C
OMHAKOBBIMH NEPUOTAMHI BPEMEHU MEXTY COCCTHIMU HAOIFOACHUSIMH.

IIpeanoioxennst. JlanHbIE IPOBEPSIOTCS B TPA(UUECKOM PEKIME, YTOOBI ONPEIENTh, KAK CBA3aHbI MEX1y COOOM
HE3aBHCHMAs U 3aBUCUMAs IEPEMEHHbIE (JIMHEHHO, SKCIOHESHINAIBHO | T.1.). OCTaTKH 11 XOpOoIleil Moiesn
JIOJDKHBI OBITH pacHpe/iesIeHbl CIIydaifHbIM 00pa30oM U MOTYMHATHCS HOpMAaJIbHOMY pacipeaeseHuto. [1pn
UCIOJIb30BAHUY JIMHEHHOM MO/IeI HEOOXOMMO BBIIOJHEHNE CIIETYIOIINX YCJIOBUiL: [{J1 KaXkJ0ro 3HaYeHUs
HE3aBUCUMOI IEPEMEHHOM pacrpe/ieleHie 3aBUCUMO IEPEMEHHOI TOJDKHO ObITh HOpMaJIbHbIM. [lucnepcust
pacnpezesieHns 3aBUCUMOM IepeEMEHHOI TOKHA ObITh HOCTOSHHOM JJIS1 KaX/10r0 3HAUSHUs HE3aBUCHUMOIL
nepeMeHHOH. B3anMocCBsI3b MexX /1y 3aBUCHMON W HE3aBUCHMOM IEpEMEHHBIMHE J0JDKHA ObITh JIMHEIHO, a Bce
HAOJIIOACHNS JOJDKHBI OBITh HE3aBICHMBIMH.

Yto0bI 3anycTUTH NMporeaypy [Toaronka KpuBbIx
1. BriOepute B MeHIO:
Anamu3 > Perpeccust > IToaronka KpuBbiX...

2. BribepuTe OHY MM HECKOJIBKO 3aBHCHMBIX MIEPEMEHHBIX. J1JI51 KaX 10 3aBICHMOIi IepeMeHHOH OyaeT
MOCTPOCHA OT/EJIbHAS MOJIEIIb.

3. BriOepuTe HE3aBUCUMYIO IIEpEeMEHHYIO (JINOO MepeMEHHYIO U3 aKTUBHOT'O HabOpa TaHHBIX, TUOO Bpems ).
4. JIONOJIHUTEJILHO MOXHO:

* BriOpaTh nepeMeHHyI0, 3HAYCHHS KOTOPOI 3a1aI0T METKH HaOJIIOIeHNI B AuarpaMMax paccestHus. J{iis xaxon
TOYKH HA AUATPAMMe PACCEeSTHAS UCTIOIH30BATh MHCTPYMEHT M IeHTH(GHUKATOP TOUYEK, YTOOBI BEIBECTH 3HAYCHHUE
IIepeMEeHHOH’, TOMEIIIEHHOH! B 1oJie MeTku HaOJIroIeHn .

M H.[e.HKHyTL MBIIIBRO ITO KHOIIKE COXpaHl/lTL 5 YTOOBI COXPAaHUTh NPEACKA3aHHbIC 3HAYCHUSA, OCTATKH U UHTCPBAJIbI
IIPOTHO3a B KAYECTBE HOBBIX IICPEMCHHBIX.

JlOCTyIHBI TaKXe CJIEAyIOLIUe IapaMeTPhL:
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* BkuounTb B ypaBHeHHe KOHCTAHTY. BBINOJTHSIETCS OleHKa CBOOOIHOTO YJIeHA B YPABHEHUH PEIPECCHN.
CBOOOHBIN YJICH BKJIFOYACTCS B YPaBHEHHUE IO YMOTIAHHUIO.

* T'padmxu mogesneii. J{1st Kax10#f BEIOPaHHO MOJEIN BBIBOIUTCS TpaduK 3HAUCHUH 3aBUCHMOI IEPEMEHHOH OT
3HAYEHUI He3aBHCUMOM NepeMeHHOM. J1J1 KaXX 10 3aBUCMO IIepeMEHHO BBIBOAUTCS OTACIbHBIN T'papuK.

*  BeiBecTn Taﬁmmy JUCIICPCHOHHOI'0 aHAJIM3a. I[.]'IH Kax o0 BLI6paHHOfI MOJAECJIM BBIBOJUTCS CBOAHAA Ta6m/1ua
JUCIIEPCUOHHOI'O aHaJIi3a.

Moaenu noaAroHKu KPUBbIX

Bel MoxeTe BBIOpaTh OJIHY MJTM HECKOJIBKO PErPECCHOHHBIX MOJEJIEH TOATOHKI KPUBBIX. UTOOBI ONPENEeSNTh, KAKYIO
MOJIEJIb UCNOJIb30BATh, BBIBEANTE JaHHbIE Tpaduyecku. Ecim okakeTcs, YTO MepeMEHHbIE CBSI3aHbI JIMHEHHO,
UCHOJIb3YITE MPOCTYIO MOJIEJIb JIMHEHHOU perpeccuu. Ecin nepeMeHHbIe He SBJISIOTCS CBSI3aHHBIMU JIMHEWHO,
nonpoOyiite npeodpa3oBaTh Bamu AaHHbIe. Eciin mpeoOpa3oBaHue He TOMOXET, TO, BO3MOXKHO, HEOOXOAUMO
npuMeHeHne 6oJiee coxHoi Moaenu. [TocMoTpuTe Ha [uarpaMmy paccestHus JaHHbIX. Ecm nuarpamma
HAIlOMUHAET U3BECTHYIO BaM MaTeMaTHUYECKYIO (DYHKIIMIO, NCIOJIb3yHTE MOJIEJIb COOTBETCTBYIOIIETO THIA JIJIS
MIOJITOHKY K JaHHBIM. Hanpumep, eciii JaHHbIE HA JMarpaMMe HAIIOMUHAIOT 9KCIIOHEHTY, UCHOJIb3yiTe
9KCIOHCHIIAIbHYIO MO/IEJIb.

Jluneiinas. Mopeinb, 3agaBaeMast ypaBHeHueM Y = b0 + (bl * t). 3HaueHus psga MOIEMPYIOTCS JIMHEWHOR
(yHKIIMEH BpEMEHHN.

Jlorapugpmuueckas. Monenn ¢ ypaBaerueM Y = b0 + (b1l * In(t)).

Obparnasa. Mopenb, 3aiaBaemast ypasaenueMm Y = b0 + (bl / t).

Kesanparuunas perpeccua. Mopeinb, 3anaBaemasi ypaBaeHueM Y = b0 + (bl * t) + (b2 * t**2). Kpagpatuunas
MOJIEJIb MOXKET IPUMEHSITHCSI B KAYECTBE OJTHON U3 aJIbTEPHATUB JIMHEHHON MO/IeJIN, HAIPUMED, KOT'/1a B
OTpaHMYECHHOM JMANa30He 3HAUYCHU T HAOJIFO1aeTCsl pOCT, O0JIee OBICTPBIiA, YeM JIMHEHHBIN.

Kybuuecras perpeccus. Mojenb, onpeneisiemast ypaBaearueM Y = b0 + (bl * t) + (b2 * t¥*2) + (b3 * t**3),
Crenennas. Mopens ¢ ypaBaernnem Y = b0 * (t**b1) i In(Y) = In(b0) + (b1 * In(t)).

Cocrasnasa. Mopenb, 3agaBaeMas ypaBHeHueM Y = b0 * (b1**t) i In(Y) = In(b0) + (In(b1) * t).

S-xpusas. Mopens, 3anaBaemas ypaBaenneM Y = e**(b0 + (bl/t)) mwm In(Y) = b0 + (b1/t).

Jloructuueckas. Mopenb ¢ ypaBaerueM Y = 1 / (1/u+ (b0 * (b1**t))) mwm In(1/Y - 1/u) = In(b0) + (In(bl) * t)) ,rae u
€CTh OrpaHuYeHue CBepXy. BeiOpaB Jloructuueckas, 3aaiTe rpaHuIly CBEPXY, KOTOpast Oy/IeT UCIOJIb30BATHCS B
PErPECCHOHHOM YpaBHEHHUU. DTO 3HAYCHUE JOJDKHO OBITh MOJIOKUTEILHBIM YUCJIOM, TPEBBIIIAFOIIIM
MaKCUMaJIbHOE 3HaYEHUE 3aBUCUMON IIEPEMEHHOM.

Pocra. Monenb, 3agaBaemas ypaBaeHuem Y = e**(b0 + (b1 * t)) wm In(Y) = b0 + (bl * t).

Dkcmonenyuaavnas. Mojenb, 3agaBaeMas ypasaearueM Y = b0 * (e**(b1 * t)) mm In(Y) = In(b0) + (b1 * t).

MoaroHKa KpuBbix: CoXxpaHUTb

CoxpaHuTh nepeMenHble. 17151 KaX10i BRIOPAHHONW MOICJIA MOXHO COXPAHUTD NPEACKaA3aHHbIC 3HAYCHUS, OCTATKH
(HabJroIEHHOE 3HAYCHUE 3aBUCUMOI IIEPEMEHHOM MUHYC 3HAYCHUE, IPEICKAa3aHHbIC MOEJIBIO) U HHTEPBAJIBI
nporﬂo3a (BerHl/Ie U HUXKHUC FpaHI/IHbI). I/IMeHa U OIIUCATECIJIbHBIC METKHU HOBBIX HepeMeHHLIX IIOKAa3bIBAKOTCA B
TabJIuIe B OKHE BBIBOJA.
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ITporno3 nst nadmoaenuii. Eciu BoI BeIOpasin Bpemst , a He epeMeHHYIO U3 aKTUBHOTO HAOOpa JaHHBIX B KAUYECTBE
HE3aBUCUMOI1 nepeMeHHoﬁ, Bbl MOXKETC 3aJaTh NICPUO/ ITPOTHO3a 3d KOHIIOM BPEMCHHOTO pdAaa. Brl moxeTe
BbI6paTI) OJIHYy U3 CJIEAYIOIUX aJIbTCPHATUB!

* TIporHo3 g0 nocjeanero Hao moaennst. [Ipeacka3piBaeT 3HAYESHUS IS BCEX HAOJIIOACHUI B (haiijie mo
HAOJIFOICHUSIM M3 TIeproa oleHuBaHusl. [leprno 1 olleHuBaHuS, TOKA3aHHBIA BHU3Y AMAJIOrOBOIO OKHA, 33/1a€TCs
[IPH MOMOIIIX AUaI0roBoro okaa OTobpaTth HabJrOAeHus: J{uana3oH, BI3BIBACMOTO U3 UAaJI0TOBOTO OKHA
Ot6op nHabmoaenunii (Mento Jlanuwie, OTO0p HAGMoAeHNH). Eciiu mepnoa oleHUBaHUS HE 3a/1aH, JJIs
Hpeucxa3aﬂml 3Ha‘IeHI/II\/‘I I/ICHOJ’Ib3y}OTCﬂ BCE Ha6J'II-OL[eHI/ISI.

* TIporHo3 g0. [Tporao3upyeT 3HAYCHUS 10 3aJaHHOM TaThl, BPEMEHH UJIM HOMEpa HAaOJIFOICHIS, HA OCHOBAHUH
HAOJIFOICHUH 33 EPUO/T OIICHUBAHUS. DTa aJIbTEPHATUBA MO3BOJISICT IPOTHO3UPOBATH 3HAUCHUSI TTOCJIC
MOCJICTHET O HAOJIIOACHUST BPEMEHHOTO psifia. To, Kakue moJist TOCTYIHBI [IJTs 3a/I1aHUsI KOHIA HMHTEpBaJia
HpOFHO?,I/IpOBaHI/ISI, 3aBUCUT OT TOI'O, KAKHE HepeMeHHbIe aatT CyLLIeCTByI-OT B JJAHHBIX. ECﬂI/I HepeMeHHble JaaT HE
3aJIaHBI, BBl MOXKETE yKa3aTh HOMEP MOCJICTHETO HAOJTFOICHUSI.

I[J'IH CO31aHuA NIEPEMCHHBIX AT HCHOJ’IB3yﬁTC IIYHKT 3aJZ[aTB JaHHBIC B MCHIO ﬂaHHbIC.
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fnaBa 19. Perpeccua yacTUYHO HauMeHbLUUX KBaApaToB

ITpouenypa Perpeccusi 4acTUUHO HAMMEHBIIUX KBAAPATOB OLEHUBAET PEIPECCUOHHBIE MOJIEJIA YACTUYHO
HauMeHbIMX kBaapaToB (PLS), Takke M3BeCTHBIC KaK MOJIEIH "MIPOCKIIMU HAa CKPBITYIO CTPYKTYpYy". PLS
MpeacTaBJIsIeT cOO0M METO 1JIsl Mpeicka3aHusl, KOTOPBIil sBJIIeTCS aJIbTEPHATUBON OOBIYHOM perpeccuu
HanMEHBINX kBaapaToB (OLS), kaHOHMYECKAM KOPPEJIAIUSIM UITH TOCTPOCHUTO MOJIEJICH C TOMOIIIBEO
CTPYKTYPHBIX ypaBHeHHN. OH OCOOCHHO I0JIe3€H, KOTAa MPEIUKTOPHBIE IIEPEeMEHHBIE CUITFHO KOPPEJIMPOBAHBI M
KOT/Ia YHCJIO MPEIMKTOPOB MPEBHIIIACT YUCIIO HAOFOICHUIA.

PLS coenmuseT cBOWCTBA METO/A TJIABHBIX KOMIIOHEHT ¥ MHOXXECTBEHHOH! perpeccu. CHavajia OH BBIAEACT HAOOD
CKPBITHIX (DAKTOPOB, KOTOPBIE OOBSICHSIOT KAaK MOXKHO OOJIbIIIE KOBApUALIUU MEX Y HE3aBUCUMBIMHU U 3aBUCUMbBIMHU
NIEPEeMEHHBIMU. 3aTEM Ha I11are Perpeccuy Mpeacka3blBAIOTCS 3HAUECHUS 3aBUCIMBIX IEPEMEHHBIX C UCIOJIb30BAHUEM
JIEKOMIIO3UIIUN HE3aBUCUMBIX NIEPEMEHHBIX.

Ta6mubl. [10J1s 00bICHEHHOM AUCTepCHH (IO CKPBITHIM (haKTOPaM), BeCa CKPBITHIX (PAKTOPOB, HATPY3KU CKPBITHIX
(bakTOpOB, BAXXHOCTh He3aBUCHMOIT epeMeHHO# B mpoeknuu (VIP - variable importance in projection), a Takxe
OIIEHKH TAPAMETPOB perpeccui (1o 3aBUCUMBIM MEPEMEHHBIM) - BCE BHIBOJUTCS IO YMOJYAHUIO.

Jlmarpammsbl. BaxkaocTtb nepemennoii B mpoekuuu (VIP), 3HaueHust pakTopoBs, Beca iaKTOpOB JIJ1S1 IEPBBIX TPEX

CKPBITHIX (DaKTOPOB U PACCTOSHHE 4O MOJIEJIHN - BCE BBIBOAUTCS ¢ BKJIaaku |l lapameTpsl.
JlaHHBIE 1J1s1 perpeccuy YaCTUYHO HAUMEHBIIINX KBAPaTOB

Illkana n3mMepenuii. 3aBUCHMBIC 1 HE3ABHCUMBIC (IPEIUKTOPHBIC) IEPEMEHHBIC MOTYT OBITh KOJIMYCCTBCHHBIMU,
HOMPHAJILHBIMH HJTH MOPSAKOBBIME. [laHHAS IpOoIeTypa IpeanoiaraeT, YT0 KaxI0i NepeMeHHON Ha3HAYCH
TTOAXOIAIINHN THII I3MEPEHUH, XOTSI MOKHO BpEMEHHO U3MEHUTDb TUI U3MEPEHUH 715 IePEMEHHOM!, IIEJIKHYB IIPaBOi
KHOTIKH MBIIIIH [0 TIEPEMEHHON B CIIICKE NCXOIHBIX IIEPEMEHHBIX W BEIOPAB THIT I3MEPEHUH BO BCILTBIBAFOIIIEM
MeHto. [Iporenypa oAMHAKOBO TPAKTYeT KaTeropuajbHble (HOMUHAIBHBIE W HOPSIKOBEIC) IEPEMEHHBIE.

KomnpoBka KaTeropuaJbHbIX NepeMeHHbIX. [[aHHas MPOIeIypa Ha BPEMsl BBIMOJIHEHUS POIIEAYPbI IEPEKOIUPYET
KaTeropruaJibHbIC 3aBUCUMBbIC IEPEMEHHbIE, UCTIOJIb3YsT KOJUPOBKY OAMH U3 ¢>. Ecim nepeMeHHast UMeeT ¢
KaTeropuii, TO 3HAYCHUS ITOI EPEMEHHON XPaHSITCS B BUJIE ¢ BEKTOPOB, IPH 3TOM IIEPBOM KaTeropuu
npumuceBaetcs (1,0,...,0), cienyromeii kateropuu - (0,1,0,...,0), ..., u mocnenneit kateropuu - (0,0,...,0,1).
KareropualibHble 3aBUCHMBIC [IEPEMEHHBIC [IPEICTABIIIIOTCS C UCIOJIb30BAHUEM (PUKTUBHON KOAUPOBKH; TO €CTh
MIPOCTO OMYCKAETCSI MHIUKATOP, COOTBETCTBYIOIIUI OMOPHON KATETOPHH.

YacToTHble Beca 3HAUCHMSI BECOB IepPe/I UCIOJIb30BAHUEM OKPYIJISFOTCS /10 OJIMDKARIIEro eJIoro YhCia.
Habronenus ¢ mpomyIieHHbIMEI BeCAMHU MJIM BecamMu, MeHbIME 0,5, B aHAJIM3€ HEe UCTIOJIB3YIOTCS.

HpOl’Iyl]JeHHbIe 3Ha4veHus. [lop30BaTesIbCkue U CUCTEMHBIEC MMPOMYIICHHBIC 3HAYCHUS TPAKTYROTCA KaK
HEOIIyCTUMBIC.

WN3menenne macmrada. Bee TIICPEMEHHBIC B MOJICJIN, BKJIFOYASA MHIAUKATOPHBIC IICPEMCHHBIC, ITPEACTABJIAFOIINC
KaTCropuaJIbHbIC IEPEMCHHBIC, HCHTPUPYIOTCA U CTAHIAPTU3YFOTCH.

J7151 TOro 4TOOBI MOJIyYUTh PErPECCHIO YACTUYHO HAMMEHBIIINX KBAIPATOB
Bribepute B MeHIO:

Anaym3 > Perpeccusi > YUacTHYHO HAHMEHbIIIHE KBA/IPATHL...
1. BwiGepute XOTsI ObI OJIHY 3aBUCHUMYIO TIEPEMEHHYIO.

2. Bribepute X0Ts OBl OJTHY HE3aBUCHMYIO IEPEMEHHYTO.
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Taxke MOXHO BBHITIOJTHUTH YKa3aHHbIC HUXKE JCUCTBUA.
M 3aI[aTb OIIOPHYIO KaTErOpHrIo IJIs1 KaTEropruaJIbHbIX (HOMI/IHaJ'ILHbIX nu HOp?IZ[KOBbIX) 3aBUCUMBIX IIEPECMCHHBIX.

° 3a,ZlaTb MEPEMEHHYTO IJI1 UCHOJIb30OBAHUS B KAY€CTBE OAJHO3HAYHOT O I/I,ZleHTI/Iq)I/IKaTOpa JUJIs1 BBIBOJIA 11O
Ha6J'[}OHCHI/IFIM " COXpaHAa€MbIX Ha60pOB JaHHBbIX.

° 3aI[aTB BCPXHIOIO T'PAHUIY JJIA YHCIIA BBIACIACMBIX CKPBITBIX (t)aKTOpOB.
MpensaputensHbie TpeboBaHUA

IMponemypa Perpeccus 4acTHYHO HAMMEHBIINX KBAIPATOB - 3TO KOMaH/a pacmupenus Python, u 11 Hee TpebyeTcs
IBM SPSS Statistics - Essentials for Python, yctanaBnmmBaeMslit o yMoT4aHUIO ¢ BammM npoayktoM IBM SPSS
Statistics. Jliist Hee TpeOyrOTCS TakKe CBOOOIHO pacmpocTpansemblie oudmorekn Python NumPy u SciPy.

IMpumeuanue: {1 mop3oBaTesieli, paboTaronmx B pekuMe pacipe/ieieHHoro anammsa (rae Tpedyercs cepsep IBM
SPSS Statistics), NumPy u SciPy moJokHBI OBITH yeTaHOBJIEHBI HA cepBepe. OOpaTUTECh 32 TIOMOIIIBIO K
AIMUHUCTPATOPY CUCTEMBIL.

TToan3oBaTesm Windows nm Mac

Has Windows n Mac 6ubsmmorex NumPy u SciPy noypkHBI ObITE yeTaHOBIIEHB! B Bepenu Python 2.7,
OTIEJIbHOI OT Bepcuu, yctaHoBJIeHHOH ¢ IBM SPSS Statistics. Econ y Bac HeT oTaenbHO# Bepcun Python
2.7, ee MOXKHO 3arpy3uth c|http://www.python.orgl 3aTem ycranosure NumPy u SciPy s Python Bepcun
2.7. TIporpaMMBbl yCTAHOBKHU JOCTYITHBI HA CTPAHUIIE [http://www.scipy.org/Download]

UTto6s! BKIIFOUNTH Ucnoib3oBanne NumPy u SciPy, Hago 3agaTh B kauecTBe nojoxenus Python monoxenne
Bepcuu Python 2.7, B xoTopoii ycranosnensl NumPy u SciPy. [Tosnoxenue Python 3aiaercst Ha Bkiiaake
ITonoxenue daitnos auamorooro okHa ITapametpst (ITpaBka > [Tapamerpsr).

TToaw3oBaTesm Linux

MpI npeiaraeM caMOCTOSITEIBHO IOJIYYUTh UCXOHBIC (haiiitel 1 mocTpouTh NumPy u SciPy. Otu
ncxoHbIe aiisel qocTymHbl Ha |http://www.scipy.org/Download| Bei MoskeTe yeranoButs NumPy u SciPy B
Bepcuro Python 2.7, yctanoBiernyro ¢ IBM SPSS Statistics. Ora HaxoauTcs B moakaTasiore Python
kaTtaJora, rae ycranosiien IBM SPSS Statistics.

Ecm BeI BBIOpasm yctanoBky NumPy u SciPy e B Bepcuto Python, yctanosiennyro ¢ IBM SPSS Statistics,
a B ipyryro Bepcuto Python 2.7, Haj10 3a1a1h noJstoxxenue Python, ykasbiBaroliee Ha 3Ty BEPCHIO.
[Tosnoxenue Python 3anaercs Ha Bkiaake [Tonoxenue daiisios quanorosoro okna [Tapamerpst (ITpaBka >
ITapameTpsl).

Windows u Unix Server

BubmoTexn NumPy u SciPy moymkHBI OBITh YyCTAHOBIICHBI Ha cepBepe B Bepcun Python 2.7, oTaenpHOI oT
Bepcuu, yeranoByeHHOH ¢ IBM SPSS Statistics. Ecoin Ha cepBepe HeT oTAenbHO# Bepcun Python 2.7, ee
MOHO ckauath c|http://www.python.orgl Bu6morexn NumPy u SciPy s Python 2.7 nocTymae! Ha
lhttp://www.scipy.org/Download] UTo6s!I BKTIOURTS Hcomb30Banre NumPy n SciPy, Hago 3a1aTh B
KauecTBe nosioxeHus Python nosoxenue Bepcun Python 2.7, B koTopoit ycranossiensl NumPy u SciPy. [{is
3ajaHus nojoxkenus Python ucnossayetcst Koncoss aqmunuctpuposanust IBM SPSS Statistics.

Moaenb

3agaTh ddekTs MomeH. MOIe/Ib IIIaBHBIX 3G (GEKTOB COACPKUT Bee riIaBHBIC 3(Pp(eKTh pakTOPOB U KOBapHUAT.
Bribepute HactpanBaemasi, 4ToObI 3a71aTh B3anMoieiicTBus. Heo6Xoammo yka3aTh BCe WICHBI, BKIIFOYAEMBbIC B
MO/JIeb.

daxTopbl H KoBapuaThl. [lepeuncisiroTcst GakTOPbl B KOBAPHATHI.

Mopaeab. Mopesbs 3aBICUT OT NPUPO/IBI BaIIUX JaHHBIX. BeiOpaB HacTpanBaemasi, BbI MoeTe 0TOOpaTh IJIaBHBIE
3¢ dexThl U B3aUMOAEHCTBHS, KOTOPBIE MPEACTABIISIOT UHTEPEC 1JI aHAJN3A.
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Co3zaTh 4JIeHBI
Jln1s BEIOpaHHBIX (haKTOPOB U KOBapHaT:

B3aHMOHeﬁCTBHe. CO3,HaCTC$I YJICH B3aUMOJAEHCTBHUS HAUBBICIIIETO nopsaKa BCECX B])I6paHHLIX MNEPEMCHHBIX. D10
3aaHO 10 YMOJIYaHUIO.

T'naBubie 3¢pexThl. Co3Mar0TCS TIIABHBIE 3PPEKTHI A1 BCeX BHIOPAHHBIX IEPEMEHHBIX.

Bce 2-¢paxTopubie. Co31a10TCs BCe BO3MOXKHbBIE TBYX(AKTOPHBIE B3AUMO/IEHCTBUS BHIOPAHHBIX TIEPEMEHHBIX.
Bce 3-axTopubie. Co3taroTcs BCe BOZMOXKHBIE TPeX(paKTOPHBIE B3AUMO/ICHCTBHS BHIOPAaHHBIX IEPEMEHHBIX.
Bce 4-daxTopnbie. Co31atoTcst Bce BO3SMOXHBIE YeThIPeX(aKTOPHbIC B3aNMO/ICHCTBUS BHIOPAHHBIX IEPEMEHHBIX.

Bcee 5-pakTopubie. Co31aroTCs BCe BOZMOXKHBIC IISTU(DAKTOPHBIC B3aANMO/ICHCTBIS BHIOPAHHBIX TIEPEMCHHBIX.

MapameTpbl

Bxutagka [TapaMeTphl MO3BOJISET MOJIB30BATEIIO COXPAHUTD U MMPEJICTABUTH IPadUIECK MOJIEIbHbIC OIIEHKHU LIS
OT/JEJIbHBIX HAOJIFOACHNH CKPBITHIX ()AaKTOPOB M MIPETUKTOPOB.

Jutst kKaXa0ro Tuna JAaHHBIX 3a7aiTe uMst Habopa naHHbX. MiMena HabOpOB TaHHBIX JOJDKHBI OBITH YHUKAJILHBIMU.
Ecnu 3a1aTh UM CyIIECTBYIOIIEro HAOOPa JAHHBIX, €r0 COAEPKUMOE 3aMEHSIETCs; B IPOTUBHOM CJIyuae cO3/1aeTcs
HOBBII HAOOP TAHHBIX.

° COXpaHl/ITl) OLECHKH 1JI OTACJIbHbIX Haﬁ.]'llO)IeHﬂﬁ. COXpaHSII-OTCH 110 Ha6J’II-OL[CHI/ISIM CJICOYIOIINE MOACIJIbHBIC
OLCHKHU I10 Ha6J’II~OLLeHI/ISIMI MIPCACKAa3aHHBIC 3HAYCHU A, OCTATKU, PACCTOAHUEC 1O MOACIIU CKPBITHIX Q)aKTOpOB, a
TAKXC 3HAYCHUS CKPBITBIX (baKTOpOB. 3HaveHus CKPBITBIX q)aKTOpOB TAKXE MPCACTABJIIAIOTCSA FpaCbI/I‘IeCKI/I.

* CoXpaHuTb OLEHKH /15l CKPbITBIX (akTopoB. COXpaHSIIOTCS HArPY3KU CKPBITHIX (DAKTOPOB 1 Beca CKPBITHIX
(daxTopoB. Beca CKpBITHIX (paKTOPOB TakXke MPEACTABIISIOTCS I'PAPHUESCKH.

e CoXpaHHTb OLEHKH /Il He3aBHCHMBIX NMepeMeHHbIX. COXPaHSFOTCS OIEHKH MApaMETPOB PETPECCHU M BaXKHOCTh
nepemenHoil B mpoekmmu (VIP). 3nauennst VIP Taxxke mpencTaBistoTes rpaduaecku IO CKPBITHIX (haKTopaM.
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MnaBa 20. MeTtoa 6nuManwimnx coceaen

Ananm3 OypKaifiero cXoICTBa MpeAcTaBIIsieT co00it MeTo/ KilaccuduKanuu HaOJIIOIeHNIT HA OCHOBE CXOJICTBA
HaOroieHnit. DTOT METO MAIIMHHOTO 00yueHus ObLJI pa3paboTaH B Ka4eCTBe CIoco0a pacno3HaBaHUS CTPYKTYPEI
JIAHHBIX ITPH HETOYHOM COOTBETCTBUU MMEIOIIMX CTPYKTYp MM HaOJroaenuii. [TomooHble HaOI0IeHUS OJIM3KH IpYT
K APYTY, & HEIOXO0KKe HAOIFOIeHH s, HA000POT, YAaJIeHbl IPYT OT Apyra. Takum o0pa3oM, TUCTAHIMS MEK/IY
JBYMsI HAOJIFOICHUSIMU SIBJISIETCS KPUTEPHEM HX Pa3JIMYHSL.

Bimsxue npyr x apyry HaOJroAeHns Ha3bIiBaroTcs “‘cocenn’. Korma npeacraBiisieTcs HOBOe HAOJTIOIeHNE,
0003HAYEHHOE 3HAKOM BOIIPOCA, BHIYUCIISIETCS] €0 PACCTOSIHUE OT BCEX JIPYTUX HAOJIOACHUN B MOJIEIIH.
Omnpenensercs kaaccuukaiys Handojee MOX0XKNX HaOIroIeHn  (OKkaiiee cXoACTBO) M HOBOE HAOJIFOICHNE
MIOMEIIAETCS] B KATETOPUIO, B KOTOPOI COJIEPKUTCSI HANOOJIbIIIee KOJIMIECTBO OJIMKANIIIErO CXO/ICTBA.

[Tosp30BaTE b MOXKET YKA3aTh KOJIMYECTBO aHAJM3UPYEMBIX OJIMKAMIINX coce/ieil; 3To 3HaueHne 0003HavaeTcs k.

Amnanus GJmxKaiinero CXOJICTBA TAKK€ MOYXET UCIOJIb30BATHCS JJIS1 BBIYMCIICHUS 3HAUYCHUI J1J1s1 HEMPEPBIBHOTO
nEeJIEBOro obwekTa. B aToit CUTyalluu CpCIHCE ICJICBOC 3HAYCHNUC OJIKaIIero CXOACTBA UCIIOJIb3YCTCA IJIA
IIOJIyUYCHHUS ITPEACKA3aHHOI'O 3HAYCHU A IJIsI HOBOT'O Ha6J’I}OHCHI/I$[.

JlaHHBIE U aHAJIN3a METOIOM OJIIDKAKIIIET0 CXOACTBA

ue.ﬂb U noka3aresjm. B xauecTBe 11eJM U oKa3aTesieit MOTYT UCIIOJIB30BATBHCA CIICAYIOIIUE ICPEMEHHBIC:

*  Homunaavnas. IlepeMeHHYI0 MOXXHO pacCMaTpUBATh KaK HOMUHAJIbHYIO, KOIJa €€ 3HAYE€HUs IPEACTABIISIOT
KaTeropuu 6e3 eCTeCTBEHHOTO YIOPSAOUCHNS, HAIPUMeD, TOApa3/ieIeHIe KOMIIAaHUH, T/ie paboTaeT HaeMHBIN
coTpyaHuk. [TpuMepsl HOMUHATIBHBIX IEPEMEHHBIX BKJIFOYAIOT PETMOH, HOYTOBBIN HH/IEKC UITH PEJITUTHIO.

* Ilopagxosas. IlepeMeHHYI0 MOXKHO pacCMaTpPUBATh KaK MOPSAKOBYIO, KOTJa €€ 3HAYE€HHsI IPEICTABIIIOT
KaTErOpUU ¢ HEKOTOPBIM €CTECTBEHHBIM ISl HUX YIOPSIAOYCHUEM, HAIIPUMED, YPOBHHU YIOBJIETBOPEHHOCTHU
00CITy)XMBaHUEM OT KpaifHell HeyTOBJICTBOPEHHOCTH /10 KpaitHel yA0BIeTBOPEHHOCTH. [IpnMephl MOPSIIKOBBIX
MIepPEMEHHBIX BKJIFOUAIOT O6AJUIbI, MPEICTABIIAIOIINE CTENEHb YAOBICTBOPEHHOCTH UJIM YBEPEHHOCTH, MJIA OaJIIbI,
OLIEHUBAIOLIUE NPEANIOYTEHHE.

e Illkaavl. TlepeMeHHYIO MOXHO pacCMATPUBATh KaK KOJIMYECTBEHHYO (HEIPEPHIBHYIO), KOT/IA e 3HAUCHHUS
MIPEICTABIIAIOT YHOPSIOUYCHHbBIE KATETOPHUU C OCMBICJICHHOW METPUKOH, TaK YTO YMECTHO CPaBHUBATH PACCTOSHUS
MEX/y 3HAaUeHUsIMU. [IpuMephbl KOJMUECTBEHHOM MEPEMEHHON BKJIFOYAIOT BO3PACT B TO/IaX U IOXO/ B ThICSYaX
JIOJUTapOB.

[Mponenypa ananmm3a METOIOM OJIIKANIIIETO CXOACTBA OJMHAKOBO TPAKTYeT HOMHUHAJILHBIC M HOPSIIKOBBIE
nepeMeHHble. [{J1s1 JaHHOU mpoNeAyphl IPEANnoaraeTces, YTo Kax 0l NepeMeHHON TPUCBOEH MOAXOISIINA TUIT
IIKaJIbL I/I3MepeHI/II71, XOTA MOXHO BPEMEHHO UBMCHUTD TUII HIKAJIbI I/I3MepCHI/II71 JJIA HCpCMCHHOﬁ, IIEJIKHYB npaBoﬁ
KHOITKO# MBIIIH 1O HCpCMCHHOﬁ B CIMCKE UCXOJHBIX NEPEMEHHBIX 1 Bbl6paB THUII IIKAJIbI 1/13MepeHm71 BO
BCIJIBIBAIOIIIEM MECHIO.

3Ha‘{OK, paCHOJ’IO)KCHHLIﬁ pAOIOM C Kax 101 nepeMeHHoﬁ B CIIUCKEC IIEPEMCHHBIX, TIOKA3bIBACT THUII IIKAJIbI I/I3MC])€HI/II71
U TUII JAHHBIX:

Tabmuua 1. 3Hayku ypoBHA M3MepeHus

Yucnosoit CTpoka cMMBO.I0B

KosmuectBennas (He 3amaeTcs)
(HerpepbIBHAST)

ITopsankoBas
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Tabnuua 1. 3Ha4YKM YPOBHA UBMEPEHNA (MPOAOIKEHNE)

Yucnosoit CTpoka cMMBO.10B Jara Bpemst

Homunanbuas
&> &

KomnpoBka kaTeropuajbHbIX nepeMeHHbIX. [Ipore/ypa Ha BpeMsi CBOETO BBIMOJIHEHUS IEPEKOTUPYET
KaTeropuajbHble MPEIUKTOPHBIC U 3aBUCUMYIO NTEPEMEHHBIE, HCIOJIb3Y sl KOJMPOBKY OJIMH-U3- ¢>. Ecin nepeMeHHast
HMMEET ¢ KATErOPHii, TO 3HAYCHHMSI ITOM EPEMEHHON XPAHATCS KaK ¢ BEKTOPOB, IIPH 9TOM IIEPBOI KATEr OPUH
npunucbkiBaercs (1,0,...,0), crieayrormeit kateropuu - (0,1,0,...,0), ..., m mocyeaueii kateropuu - (0,0,...,0,1).

JlaHHAs cXema KOAMPOBKH YBEJIMYMBACT Pa3MEPHOCTb IPOCTPAHCTBA TTOKa3aTesnieil. B wactHocTH, ob1mee unciio
M3MEpPEHH PABHO YHCITY KOJIMYECTBEHHBIX MPEIUKTOPOB IUTFOC YHCIIO KATErOpuil 0 BCeM KaTerOpHaIbHBIM
npeaukTopaM. Kak pe3yspTaTt, Takas cxema KOAUPOBKHA MOXET MIPUBECTH K YBEJIMUYCHUIO BpeMeHHU o0yueHus. Eciu
JUI MeTofa Oymkaiiero cxoacTBa ooyueHne paboTaeT OUYeHb ME/JIEHHO, TO MOXHO IONBITATHCS YMEHBIIUTH
YUCJIO KaTeropuil KaTeropuaIbHbIX IPEIUKTOPOB, IPEXK/IE YEM 3aMYyCTUTh NPOLEYPY, IyTeM OObEeIUHEHNUS
MIOXOXKUX KaTeropui Uim, 0OTOpackiBasi HAOFOIEHUS, KOTOPbIE UMEIOT OY€Hb PEAKO BCTPEUAIOLIUECs KATErOPUH.

Bce koupoBaHue BUIa OJIMH-M3-C OCHOBBIBACTCS HA 0OYUAIOIIMX JAHHBIX, JaXe €CIIH 3a/IaHa KOHTPOJIbHAS
BBIOOpKA (CMOTpHTE pa3z[en|“Pa3L[eJILI” Ha CTp. 92[). Taxum o0pa3om, eci KOHTPOJIbHAS BBIOOPKA COJEPKUT
HaOJIIO/IEHNUS C KATErOPUSIMHU IPEIUKTOPOB, KOTOPbIE HE MIPUCYTCTBYIOT B 00YYAIOIINX JAHHBIX, TO TAKUE
HAOJIFO/ICHUSI HE YYMTHIBAIOTCS. EC/TM KOHTPOJIbHAS BEIOOPKA COCPKUT HAOJIIOACHUS C KATETOPUSIMH 3aBUCHMOiH
HEPEMEHHOM, KOTOPBIC HE MPUCYTCTBYIOT B OOYYAIOIIUX JAHHBIX, TO TAKUE HAOJIFOICHUS YIUTHIBAFOTCS.

WN3menenne macmrada. KosjmuecTBEHHBIC TOKA3aTEIIN HOPMAJIM3YIOTCA IO YMOJTYAHUTIO. Bce nzmenenue macmraba
BbIIIOJIHACTCSA HA OCHOBE 06yqa}omnx JAaHHBIX, JAXKe €CJIU 3aJaHa OIIOpHas BbI60pI(a (CMOTpI/ITe pas3acit ‘PaSI[eJ'IbI’
Ha cTp. 92). HpI/I 3aJaHUn HepCMeHHOﬁ, OHpS,E[CJ'I?IIOH.[eﬁ I'pyliibl, BaXXHO, YTOOBI MOKA3aTEII UMEJIH IIOXOXKHE

pacupeesIeHrs 0 00yYaroIell 1 KOHTPOJIbHOI BEIOOpKaM. Bocmob3yiiTecs, HalIpuMep, MPOIe Iy poit
cce10BaTh| YTOOBI MPOBEPUTH PACIIPEICICHNS 110 TPYIIIAM.
YacrtoTHble Beca YacTOTHbBIE Beca UTHOPUPYIOTCS TAHHOM MPOIeTypOi.

Bocnpounsseenne pe3yabTaToB. B nporiecce ciryuaitHoro GopmMupoBaHust IPYIII ¥ CIOEB JJIsl HEPEKPECTHOM
IIPOBEPKH JIaHHAS NTPOLe/lypa TeHEPUPYET CiTydaiiHble Yncia. EC BbI XOTUTE TOYHO BOCIPOMU3BECTH MOJIyYCHHBIE
pe3yJIbTaThl, B JIONOJHEHNE K TEM K€ YCTAaHOBKAM JUIS TPOLETyPHI 3a1aiiTe 3HaYeHHe [IJIsl reHepaTtopa TBucrep
Mepcenna (cmotpute paszei[Pazaessr” Ha cTp. 92)) MM HCIOB3YiiTe MePEeMEHHbIE IS 3a0aHHs TPYIIT U CIOEB
JUTS TIEPEKPECTHON MTPOBEPKH.

Kak BBIMOJIHUTH aHAJIM3 METOJIOM OJIMKaMIIero cXoAcTBa
Bribepute B MeHIO:

Anam3 > Knaccupukanus > Metoa 06/mzkaiiinero cXocTsa...

1. 3apmaifTe oAWH MM HECKOJIBKO MOKa3aTesiel, KOTOpbIe IPH HAJIMYNH IIEJICBO NEPEMEHHO MOTYT
paccMaTpuBaThLCA KaK HE3aBUCUMBbIE IIEPEMEHHBIE UJIU IPEAUKTOPBI.

Lexn (neobs3aTebHo). Eco He 3a1aHa 11eiTh (3aBUCHMAas IEpeMEHHAS WITH OTKJIMK), TO IPOIEeaypa HAXOIUT
TOJIbKO k OJmiKaiiliiee CXOACTBO — KJIACCU(BUKAIS U IPeACKa3aHne He BHIIOIHSIIOTCS.

Hopvam3oBaTh KoJM4YeCTBEHHBIE MOKa3aTe M. Hopmam3oBaHHBIE TOKAa3aTEIM IMEIOT OJIMH M TOT XKe JHAara3oH
3HAYCHUH, YTO MOXKET MOBBICUTH 3(PPEKTHBHOCTD aJITOPUTMA OLCHUBAHUS. VICIOIb3yeTCsl CKOPPEKTHPOBAHHAS
HOpMasm3anus: [2*(x—min)/(max—min)]—1. 3HaueHHUS CO CKOPPEKTUPOBAHHON HOpMaJIM3aIUei JiexaT Mex Iy — 1
nl.

Wnentudgukarop poxkycHoro Had o 1eHus (Heodsi3aTesibHO). OH MM03BOJISIET OTMETUTD HAOJIFOICHUS,
IpeJICTaBJIIoNIMe 0cOoObI nHTEpec. Hampumep, ucciieqoBaTeb XOUeT MPOBEPUTD, COMIOCTABUMBI JIU OaJIJIbI
OIICHOK JIJTSI OJTHOTO MKOJIbHOTO okpyra B CIIIA (hokycHOro HaOIFOIeHNS) C AHAJIOTUIHBIMHE JIJTSI CXOXKHIX
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LIKOJIbHBIX OKPYroB. OH UCIOJIb3YET aHAJIM3 METOAO0M OJIMXKAMIIEro CX0CTBA, AJIsl TOTO YTOObI HANTH
IIKOJIbHBIE OKPYra, HanboJIee MOX0oXKue Mo 3aJaHHOMY Habopy mokazaTeseid. 3aTeM OH CpaBHUBAET OaJLIbI
OIEHOK JIJIs1 POKYCHOTO HIKOJILHOT'O OKPYyra ¢ 0aJutaMu OIEHOK JIJIsT OJIMKANIIero CXoACTBa.

DoxycHble HAOJIIOICHNST TAKXKE MOKHO HCIOJIb30BATh B KJIMHIMYECKUX UCCIIEAOBAHUSX JIJISl BBIOOpA
KOHTPOJIbHBIX HAOJIIOACHNH, T0TOOHBIX KJIMHNYECKUM HAOJIF0JeHIsIM. POKYCHBIE HAOIIOACHNS BEIBOSITCS B
Tabsmie & OyKafinx cocesieil U pacCTOSHUMN, HA TMarpaMMe IPOCTPAHCTBA MoKa3aTelieil, Ha quarpaMme
cocesieit ¥ Ha AuarpaMme kBagpaHToB. MHpopMammst o poKyCHBIX HAOIIOACHUAX COXpaHseTcs B ailiax,
3aJIaHHBIX Ha BKJIajgke BoiBo.

Habmroenns ¢ moI0KUTEIbHBIM 3HAYCHHEM 3aJaHHOM IEPEMEHHOH pacCMaTpPUBAFOTCS Kak (pOKyCHBIE
HabroeHns. HegomycTuMo 3a1aBaTh NEPEMEHHYO, HE IMEFOIIYIO MOJIOXHUTEIbHBIX 3HAUCHHH.

Metka Ha0Ji101enust (HeoOs13aTesibHo). Habmro1eHnst noMevaroTcsi, UCNOJIb3YS 3TH 3HAYCHUS, HA TUarpaMMe
MPOCTPAHCTBA MOKa3aTeliell, Ha TuarpaMme Coce/ieil U Ha IuarpaMme KBaIpaHTOB.

I1os ¢ Hen3BECTHBIM TUIIOM IIKAJIbI H3MCpCHHﬁ

B cirywae, xorzia TMn ©3MeEpeHHit 71 OJTHOM MITH HECKOJIbKAX MePEeMEHHBIX (IT0JIeli) B HaOope TaHHBIX HEU3BECTEH,
BBIBOAMTCS MPEAYIPEKIaroIiee COOOIeHne O T m3MepeHnit. Tak Kak THUII N3MEPEHHH BIIMSCT HA BBIYUCIICHNE
Pe3yILTATOB JIJIS 9TOI MPOLIEAYPhI, BCE MEPEeMEHHbIE JODKHBI UMETh 3aIaHHBIN TUI H3MEPEHU.

CkaunupoBaThb J1anHble. CUUTHIBAET JAHHBIE B AKTUBHOM HA0OPE JTAHHBIX U HA3HAYAET THUIl U3MEPEHUI IO
YMOJTYAHUIO JIFOOBIM HOJISIM C HEU3BECTHBIM TUIIOM U3MEPEHMIA. DTO MOXKET 3aHSITh HEKOTOPOE BPeMsl, €CJI HabOp
JAHHBIX OOJIBIIION.

Ha3naunts Bpyunyo. OTKpBIBaeT IAAJIOTOBOE OKHO, B KOTOPOM MEPEUNCIIIFOTCS BCE TOJIS1 C HEM3BECTHBIM THUIIOM
n3MepeHuit. MoXHO MCHOJIb30BATh 3TO IMAJIOTOBOE OKHO, YTOOBI HA3HAYUTH THIT M3MEPEHUN TAaKUM MOJISIM. THIl
M3MEPEHU MOXHO TaKkKe HA3HAYNT B MpeAcTaBiieHnH [lepemenuble PemakTopa TaHHBIX.

ITockobKy THII U3MEPEHUI BaXKEH AJ1s1 3TOM IPOLeypbl, HEJIb3s IOJIYYUTh AOCTYI K IMaJIOTOBOMY OKHY,
MTO3BOJIAIONIEMY 3aIlyCTUTh 3Ty NPOLEAYPY, TOKa IS BeeX MoJjiei He OyAeT 3aJaH TUIl H3MEPEeHHUI.

Coceau

KoumuectBo 6/mekaiimmx coceeit (k). 3aaiite uncio 6mxkaiiero cxoacrtsa. O0paTute BHUMaHUE HA TO, YTO
HCIOJIb30BaHUE OOJIBINETO YHCIIA COCe/ieit HeoOA3aTeIbHO IPUBOJIMT K O0JIee TOUHON MOJIEIIH.

Ecnu B npeacrasiienun [lepemennbie 3a/1ana 1iejieBasi IepeMeHHasi, TO B KA4eCTBE aJIbTEPHATUBBI MOXHO 3a1aTh
JIMANa30H 3HAYEHWI U TIO3BOJIUTH MPOIEAYPe BHIOPATh HAMITYUIIIee YUCIIO COCE/Iel B 9TOM Auana3one. MeTon
Ompe/IesIeHNs YicIa OJIMKANIINX coce/iell 3aBUCUT OT TOT0, 3aMPOIIIEH JI OTOOp MoKa3aTesielt Ha BKJIAIKe
Tlokazartemnu.

* Eciu 3a/eiicTBOBaH 0TOOP Moka3aTesieil, TO OH BBIITOJIHSIETCS JIJIS1 KAKIOr0 3HAYCHUS k B 33/ITAaHHOM JIHANa30He, U
BBIOMpaeTcs k, a Takxe HAOOP Mmoka3aTesieid, Jarolie HauMEHbBIIHIA TPOIIEHT OMUOOK (MJIM HAUMEHBIIIYIO CYMMY
KBaJAPAaTOB OIIKOOK, €CJIH IIeJIEBasl IEPEMEHHAS SIBJIICTCS] KOJIMYCCTBEHHOI).

* Ecmm otOop mokaszarerieii He 3aAefiCTBOBAH, [IJI BEIOOpA “HAMITYHUINETO™ YUCIIA COCEIeil NCIOb3yeTes V-cioiHast
nepekpecTHas mpoBepka. [l 3aJaHus CIIOeB NepeiianTe Ha BKIAAKY [ pymmbL.

BbIuncieHne paccTosiHML. 3/1eCh 3a1a€TCSI METPUKA PACCTOSHUS, UCIOJIb3yeMasl B KaYeCTBE MEPhI CXOJICTBA
HaOJIFO IEHUA.

* Metpuka EBkimnaa. Pacctosiare Mexay AByMs HAOJTFOIEHISIMU X M Y MIPEICTABIIIET CO00i KBaAPATHBIN KOPEHB
73 CYMMBI KBaJpaTOB Pa3HOCTE! 3HAUCHNH HAOIFOICHAH 110 BCEM N3MEPEHISIM.

* Merpuka ropoJckoro kpapraJua. Paccrosinue Mex1y 1ByMsl HAOJIFOIEHUSIMU NIPEACTABIISIET COO0I cyMMy
a0COJIFOTHBIX Pa3HOCTE 3HAUCHNI HAOJIFOACHUIT IO BCeM M3MEPEHUSIM. DTa METPUKA TAK)Ke Ha3bIBACTCS
MaHX3TTEeHCKIM PAaCCTOSHUEM.
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Z[OHOHHI/ITGHLHO, €CJIM B ITPEACTABJICHUN HepeMeHHbIe 3aJaHa neJeBas nEpeMEHHas, ToO MOXHO 3a1aThb
B3BEIIMBAHUE MOKA3aTeJIeH C MOMOIIBIO UX HOpMaHI/I3OBaHHOﬁ BAXXHOCTH IIPU BBIMUCIICHUA paCCTOHHI/Iﬁ. Baxnocth
OKa3aTeJisd BEIMUCIIACTCA AJIA NPCAUKTOPA KaK OTHOHMICHUE MPOLCHTA OIIMOOK MJIM OIINOKU B BUIC CYMMBbI
KBaaApaToB OJid MOJCJIM C YAAJICHHBIM paCCMAaTPUBACMBIM NPEAUKTOPOM K IIPOICHTY OIIMOOK WJIU OLINOKE B BUIC
CYMMBI KBaAPAaTOB AJI MOJIHOM MOJEJIU. HOpMaJ’II/ISOBaHHaH BaXXHOCTB BBIUYHUCJIACTCS IIYTEM ACJICHUSA 3HAYEHU I
Ba)XXHOCTEM nmoka3aTesieid Ha OJHO U TO XKe YUCJI10, IJIs1 TOI'O YTOOBI UX CyMMa paBHAJIACb 1.

Hpencncasaﬂﬂble 3HAYEHHUs 11 KoJIm4yecTBeHHOi nean. Ecim B NpeACTaBJICHUA HepeMCHHLIC 3aJaHa KOJIMYCCTBCHHAs
neJjeBada n€peMEHHad, To 3€Ch YKa3bIBA€TCA, 6szeT JIX IPEACKA3aHHOC 3HAYCHNUEC BBIYUCIICHO IO 3HAYCHUIO CPEIHET O
WJIM MCIUAHbI OJImKaiIero cxXoacTBa.

NMokasaTtenu

Bxutaxa [TokazaTenn mo3BoOJISET 3aPOCUTh U 3a/1aTh ITApaMeTPhI 1T 0TOOpa MOoKaszaTesieii, Koraa B
npencrabyieHnn [lepeMeHHbIe 3a1aHa 1iesieBas nepeMenHas. [1o ymomuanuro mpu oT6ope mokasaresieit
paccMaTpUBAIOTCS BCE MTOKA3ATEJIH, OJTHAKO MOXHO BBIJEJIUTH YaCTh MOKA3aTeJIel A IPUHY IUTEIbHOTO
BKJTFOUYEHHUSI B MOJIEJIb.

Kpurepuii ocranoBku. Ha xax oM miare B MoJieJib J00aBIISIETCs TOT MOKA3aTe b, J00aBJIEHIE KOTOPOTO B MOJIEITh
JIAeT HAUMEHBIIYIO OIMUOKY (BBIYUCIIIEMYIO KaK MIPOIEHT OIIMOOK JIJIsl KATerOpuajbHOI [eJIeBOM epeMEHHON U KaK
CyMMY KBaJpaTOB OIIMOOK JJIs1 KOJIMUECTBEHHOU 1eJIeBO# nepemMerHoit). OTOOp BKIIFOUEHUEM MPOIOJKAETCS 0 TeX
0P, OKa HE BBINIOJIHUTCS 3a/JaHHOE yCIIOBUE.

* 3aJaHHOE KOJIMYECTBO NOKa3aTeel. AJropuT™ oTOMpaeT GUKCHPOBAHHOE YKCIIO NTOKa3aTesiell B JOMOJHEHHE K
TeM, KOTOPbIE IPHHYIUTEIHHO BKIIFOYAIOTCS B MOJIeIIb. 3aaiiTe eioe MOJIOKHUTEILHOE YUCII0. Y MeHbIIICHUE
4ycIIla OTOMPAeMBbIX TOKa3aTellelt co31aeT 00Jiee KOMIIAKTHYIO MOJIEJIb, IOBBILIAS PUCK YIYCTUTH BAXKHBIE
HoKa3aTesu. YBeJIMUYeHUE Yuciia OTOMPaeMbIX MoKa3aTesieil IPUBe/IET K BKIIFOUYCHHUIO BCEX BAXKHBIX IIOKA3aTeEJIeH,
MOBBIIIAA PUCK B UTOI'C BKJIFOYUTH MOKA3aTCJIM, KOTOPLIC B ﬂeﬁCTBHTeHLHOCTH YBESJIMYUBAOT MOJCJILHYIO
OIINOKY.

*  MuHMUMYM MO/1y.Isi OTHOCHTEJILHOI0 H3MEeHEeHHs! OUIMOKH. AJITOPUTM OCTaHABJIMBAETCSI, KOT/Ia 3HAYCHUE MOJLYJIsI
OTHOCHUTCJIbBHOI'O U3BMCHCHU I OH_II/I6KI/I YKa3bIBa€T HA TO, YTO MOJEJIb HEJIB34 JaJIbIIC YIIYYIIUTh IYTEM
JI00aBJICHUS JOTOJHUTEIILHBIX [TOKa3aTesIel. 3a1aiiTe MOJIOKUTEIbHOE YUCI0. [1pr yMEHBIIICHUN 3HAYCHIS
MHUHUAMAaJIbHOT'O U3MEHEHUSI MOSBIISICTCST TCH/ICHIIN S BKJIFOUUTH OOJIbIIIC TOKa3aTeJell, P TOM BO3HUKACT PUCK
BKJIFOUUTBb NOKA3aTeJIU, KOTOPBIC HE YJIYYIIAOT 3aMETHO KauecTBO MoJie/n. [1pu yBemueHN 3HAYCHUS
MHHAMAaJIbHOT'O U3MEHEH S MOSBIIICTCS] TCHICHIINS BKJIFOUYNTH MEHbIIIE IIOKA3aTEeJICH, IIPH 3TOM BO3HHUKAET PUCK
MOTEPSITh MOKA3aTeJIH, KOTOPBIE BAXHbI 111 Moieid. “OnTuMabHoe” 3HaYeHHe MUHUMAJIbHOTO U3MEHEHU ST
3aBHCHUT OT UMEIOIIUXCSI JAHHBIX U pernaeMoii 3anaun. CMOTpHUTE IUarpaMMy 3HAYCHU OmUOOK pu 0TOOpe
okasateJieil B BLIBO/IE, YTOOBI ONPEIe/INTh, KAKHUE oKa3aTesin HanboJiee BaXHbI. [1OMOJIHUTEIHbHYIO
MH(OPMAIIHIO CMOTPHTE B pasfesie [‘3HaueHns ommb0K Mpu 0TOOpe MoKasaTesneii” Ha cTp. 97|

Pasgensbl

Bxutagka I'pynmsl mo3BosisieT pa3ieuTh HA0Op TaHHBIX HA 00YYAIONINHA U KOHTPOJIBHBIA HAOOPHI U, KOTJa 3TO
BO3MOXHO, IPUNUCATH HAOIIOACHUS CJIOSM IS IEPEKPECTHON NPOBEPKHU.

O0yuaromas 1 KOHTPOJIbHASI FPYNNbI. 371eCh 3a7aeTCsl METO/I pa30MeHNsT aKTUBHOTO HA0Opa TAaHHBIX HA 00yYaroIIyro
7 KOHTPOJIbHYIO BEIOOPKH. OGy4aromas BLIOOPKA COJICPXKUT 3aMUCH TAHHBIX, NCIIOJIb3YEMbIE JIJIs1 0OYyUESHUS MOIEJIN
O6smxaiiero cxoacrasa. YToObI HOCTPOUTH MO/IEIb, HEOOXOAMMO HEKOTOPBIH MPOLEHT HAOJIIoIeHni n3 Habopa
JTAaHHBIX BKJIFOYUTDH B OOyUYAFONIyI0 BEIOOPKY. KOHTpOIbHASI BLIOOPKA TIPE/ICTABIISIET COOO He3aBUCUMBI HAOOP
3amuceil TaHHBIX, NCIOJIb3yEeMBIil 1T MPOBEPKH Ka4ecTBa OKOHYATEIbHOM Moen. OmmoKa 1J1 KOHTPOJIbHOIM
BBIOOPKHM JaeT KOPPEKTHYIO OIEHKY IPOTHOCTUYECKON CIIOCOOHOCTH MOJIEJH, TOCKOJIbKY KOHTPOJIbHBIE
HAOJIIO/ICHNS He UCTIOJIb30BAJIUCH JISI HOCTPOCHUS MO/IEIIN.

* Pacnpeaeuts HA0/I01eHHs IO TPYNIAM CJIy4aiiHbIM 00pa3oM. 3a1aliTe MpONeHT HAOJFOIeHUH, MPUITMCHIBAEMBIX K
obOyuaroreii BeIoopke. OcTaIbHbIe HAOIIOACHNS MPUIHUCHIBAIOTCS K KOHTPOJILHOM BBIOOPKE.

e Jlas pacnpe/iesieHUs1 HA0/II0eHNIi HCIOJIb30BATH MEepeMeHHYI0. 3aaliTe YHCIOBYIO IEpEMEHHYIO, KOTOpPasi OTHOCHUT
KakJ10€ HaOJII0IeHe aKTHBHOTO Habopa JaHHBIX K 00y4Yaroleil Wi KOHTPOJIbHOW BEIOOpKe. Habmroaenus ¢
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MTOJIOKUTEILHBIM 3HAYEHUEM 3TOH IIEPEMEHHON OTHOCATCS K 00y4aroIieil BRIOOpKe, a HAOIIOACHNUS C
OTPUIIATEJILHBIM HJIM HYJIEBBIM 3HAYEHHUEM - K KOHTPOJIbHOU BhIOOpKe. Habmroenns ¢ cicTeMHBIMU
MPOMYIICHHBIMY 3HAYEHUSIMU UCKJIFOYAIOTCS U3 aHam3a. JIroOble MoJIb30BaTEIbCKIE TPOMYIIEHHbIe 3HAUCHU ST
rpyNIupyroleit mepeMeHHO! Beerja paccMaTpUBAIOTCS KaK He MPOIYIICHHBIE.

CJiou /115 IepeKpecTHOl MPOBEPKH. //-CIIOHAS IEPEKPECTHAS TPOBEPKA UCIOJIb3YETCS ISl ONPE/ICIICHUS
HAWJIyYINero 4ucia coceaeil. OHa HEJIOCTYIHA COBMECTHO C OTOOPOM moKasaTesieil Mo MPUINHAM, CBA3AHHBIM C
3(h(HEeKTUBHOCTHIO PAOOTHI MPOIETYPHI.

J171s BBIOJTHEHNS IEPEKPECTHOM MPOBEPKU BHIOOPKA AESJIUTCS HA HEKOTOPOE YHCIIO MTOABBIOOPOK UIIH CII0EB. 3aTeM
(bopMUPYIOTCS MOJIeIIH OJIFKARIIIEr0 CXOACTBA € IIOOYEPETHBIM UCKIIFOYEHNEM TaHHBIX KA 10 MOABBIOOPKIL.
IlepBast Mmozesb cO3/1aeTCA HA OCHOBE BCeX HAOJIIOIEHNH, KpoMe HAaOJIFOIeHU) 13 TIEPBOTO CJI0SI BELIOOPKHU, BTOPAs
MO/IeJIb CO3/IaeTCSl HA OCHOBE BCEX HAOJIIOICHUH, KpoMe HaOJII0eHUI U3 BTOPOTO CJI0s BBIOOPKH, U Tak Aajee. [{s
KaXXJ0M MOJIe/ I OLIEHUBAETCS OIINOKA MyTeM NPUMEHEHUsI MOJIEJIH K MOIBBIOOPKE, KOTOpast ObliIa UCKJIFOYEHA IpU
ee co3ganuu. Hamnyumee yucio Oymxaidmmx coceieit - 9T0 TO, KOTOpOe AaeT HAUMEHBIIIYIO CPEIHIOO OLIUOKY 110
CJIOSIM.

* PacnpenesmTh HAOIIOIEHHS IO CJI0SIM CJIYYAIHBIM 00pa30M. 3a1aiiTe YKCIIO CII0EB, KOTOPOE T0JDKHO
HCIIOJIb30BAThCS IIPU MEPEKPECTHOI mpoBepke. [Iponeaypa ciryyaiftHbIM 00pa3oM pacnpe/iesisieT HaOJIro ICHUsI O
CJIOSIM, IPOHYMEPOBAHHBIM OT 1 10 V, rae V - 4uciio ciioes.

e Jlas pacnpezesieHAsi HA0II0JeHAN HCNOJIb30BATH MEPeMEHHYH0. 3a1aiiTe YICI0BYIO IEPEMEHHYIO, KOTOPast OTHOCUT
Ka)k70€ HaOJII0JeHNe B aKTUBHOM HabOpe JaHHBIX K HEKOTOPOMY CJIOI0. DTa MepeMeHHAas! T0JKHA OBITh
YUCJIOBON M NPUHUMATB 3Ha4YeHus oT 1 1o V. Eciu npomnyiieHsl kakue-Iu00 3HaYeHus B 3TOM IMaNa30He, a TaKxKe
10 KAKUM-JIM00 pa3OMeHMsIM, I UCTIOJIb3YIOTCS (haiisibl pa30MeHNsI, 5TO BHI3OBET OIINOKY.

3anaTe HavaIbHOE 3HA4YeHHe 1151 TBucrepa Mepcenna. Y cTaHOBKA HAYaIbHOIO 3HAYEHUS IO3BOJISIET
BOCIIPOM3BOANTD Pe3ysIbTaThl aHAM3a. [IpuMeHeHne 3TOro 3JIeMEHTa yIPABJICHNs aHAJIOTMYHO BIOOPY TBuCTEpa
MepceHHa B KauecTBe aKTUBHOT'O TeHepaTopa U 3aJaHni0 (PMKCHPOBAHHON HAYAJILHOW TOYKH B JUAJIOTOBOM OKHE
I'enepaTopsl cirydaliHbIX YUCEJI C TOM CYLIECTBEHHON PAa3HULICH, YTO 3aJaHUE 3HAYEHUS B JAHHOM JUAJIOTOBOM OKHE
3aII0MMHAET TEKYILEE COCTOSIHUE FEHEPATOPA CIIyUalHbIX YACEJI U BOCCTAHABIIMBAET 3TO COCTOSIHUE IIOCJIE TOTO, KaK
aHajm3 OyJIeT BLITIOJIHEH.

CoxpaHeHue

Hmena coxpansieMbIX nepeMeHHbIX. ABTOMATHYECKOE (POPMIPOBAHNE UMEH TapaHTHPYET, YTO OyIyT COXPAHECHBI BCE
pe3yJIbTaTHI Baleil paboTel. HacTpamBaeMbie MMeEHA MO3BOJISIFOT YIAIATH/3aMEHSITh PE3YJIbTATHI IIPEIBIIYIITHX
MIPOTOHOB 0€3 HEOOXOAMMOCTH IPeABAPUTEIILHO YAAISATh COXpaHEHHBIE IepeMeHHbIe B PejakTope TaHHBIX.

[TepemenHbIE A1 COXPAHEHUS

e Tlpencka3zannoe 3Ha4eHHE WM KATErOpHsl. JTO 3aaeT COXPAHEHNUE MPE/ICKA3aHHOTO 3HAYCHUS JJIS
KOJIMYECTBEHHOMU IEJIEBOY MEPEMEHHOM UJIN MPEICKA3aHHON KATETOPUH JJIsI KATETOpUATIbLHOU 1eIeBOM
TIEPEMEHHOM.

M Hpencxasalmaﬂ BCPOATHOCTD. 9T10 3a4acT COXpAaHCHUC MMPEACKA3aHHbBIX BCpOHTHOCTCﬁ JJ1d KaTeFOpI/IaHLHOﬁ
LIeJIeBOI nepeMeHHoﬁ. I[J'IH KaxXx10# u3 NEPBLIX N KaTCrOpI/Iﬁ COXpaHACTCA OTACJIbHAsA NNICPEMEHHAas1, I'A€ 1 3a1aCTCs
C IOMOIIBIO YIIPABJIAFOIICT O 3JICMCHTA MakcumaJjibHoe KOJIHYeCTBO COXPaHAEMbIX KaTeropm“a JJId KaTeropna.m,HOﬁ
neJim.

* Tlepemennas 00y4aromeil/KOHTPOIbHOM rpymnbl. Eciii Ha Bxutanke ['pynmel 3agaHo ciiyvaifHoe pacope/esieHue
HaAOJIIOICHHH MEX/1y 00y4aroIieil 1 KOHTPOJIbHOM BBIOOPKAaMHU, TO 3/1€Ch COXPAHSIETCSl HACHTU(DHUKATOP TPYIIIBI
(oOyuaromeil MM KOHTPOJILHOM), K KOTOPOii HaOJIF0/IeHNe ObIII0 OTHECEHO.

* Ilepemennas cios 1715 nepeKpecTHOl NpoBepkH. Eciu Ha Bkiagxe ['pynmsl 3a4aHo ciiyuaifHoe pacipezesicHIe
HAOJIFOACHUI MEX/Ty CJIOSIMHU JIJIs IEPEKPECTHOI NPOBEPKH, TO 371eCh COXPAHSETCS NACHTH(HUKATOD CIIOS, K
KOTOpPOMY HaOJIt0IeHHe ObLIIO OTHECEHO.
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BbiBOa

BoiBoj cpenicTBa mpocMoTpa

* Caojaka 00padoTKH HAOMOAeHHil. BorBoquTCs cBoAHAS Tabmia oO0padboTK! HAOJIFOIEHUH, B KOTOPOit
MPUBOJISTCS YUCJIa HAOIFO/IEHWH, BKIIFOUYSHHBIX B aHAJIN3 U UCKJIFOYEHHBIX U3 HETO, B IIEJIOM, a TaKXke IO
oOyyarorieil 1 KOHTPOJILHOM BRIOOpKAM.

e JInarpammbl u Ta0 bl [Toka3bIBaeTCS BBIBOJ, OTHOCSIIIUICS K MO/ICJIN, BKJIFOYAS TAOJIHMIBI U THATPAMMOBI.
Tabuiel, MOKa3aHHBIE B PEICTABICHUN MO/IEJIEH, BKIIFOYAIOT k OJIMKANIIEro CXOACTBA U PACCTOSHHUS [JIsI
(oxycHbIX HAbOIIIOIeHU T, KIIaCCH(DUKAIMIO JIJIST KATErOpUasIbHOM HePEeMEHHOMN OTKJIMKA, 4 TAKXKE 3HAUCHUS
omunbok. ['paduyeckuii BBIBO, AOCTYIHBIN B MIPEACTABICHUN MO/IJIei, BKIIFOYAeT 3HAYCHHsI OIMOO0K 0TOOPAa,
JMarpaMMy Ba)KHOCTH PEAUKTOPOB, IArPAMMY POCTPAHCTBA MOKA3aTelIeil, IMarpaMMy coce/ieil U tuarpaMmy
KBaJIpaHTOB. J{OMOJHUTEILHYIO HHPOPMAIINIO CMOTPUTE B pa3z[ene|“1'[peLLCTaBneHHe MO}Z[CJ'[I/I”I

daiinn

*  DKCHopTHPOBATH MOJIejb B (aiin XML. DToT ¢aiist MoIeJTn MOXKHO HCIOJIH30BATh JIJISI TPUMEHEHU ST
uHGOPMAIK O MOJEIH K IPYIUM (ailamM JaHHBIX C [[eJIbI0 CKOpUHTA. Takas BO3MOXXHOCTb OTCYTCTBYET, €CIIH
3aJ1aHbl (haitiel pa3OueHus.

*  DKCHOPTHPOBATH PACCTOSIHASI MeKAY (POKYCHBIMH HAOII0AeHusIMH H K O/mkaiiiaMu coceasivi. B HoBoM Habope
JTAaHHBIX (DOPMUPYIOTCS k TIEPEMEHHBIX, B KOTOPBIX JIJISI KAXI0TO (POKYCHOTO HAOIFOIEHUS COJIEPKUTCS HOMED
HaOJroeHns! (MPUHAIJIEKAIIETO 00yUaroIiell BHIOOPKE), KOTOPOE SIBJISIETCSI COOTBETCTBYIOIIUM OJIMKANTIIM
coceIoM, a Takxke k MepEMEHHBIX C PACCTOSIHUSIMHE 10 OJIMKANUIIINX COCEICH.

MapameTpbl

IMoab30BaTesIbCKHE MpONmyIIeHHbIC 3HAYCHNUSA. KaTeropI/Iaanme NEPEMEHHBIC JOJDKHBI UMCTh JONIYCTUMBIC 3HAYCHU S,
JJIs1 TOIr'O YTOOBI Ha6J'IIO,H€HI/IC OBLIIO BKJIFOYEHO B aHAJIA3. DTHU YHIpaBJIAOIIUC 2JIEMCHTBI IO3BOJIAFOT PCIIUTD,
CUATATD JIK NOJIb30BATCJIbCKUEC NPOIMYIICHHBIC 3HAYCHUA AJI KATCTOPUAJIbHBIX IEPEMCHHBIX JOIIYCTUMBIMMU.

CucTeMHBIE IPONYIIEHHBIE 3HAUYCHNS U MPOIYIIEHHbBIC 3HAYCHNUS 151 KOJIMYECTBEHHBIX MIEPEMEHHBIX BCETAa
paccMaTpUBArOTCS KaK HETOMYCTHMBIE.

NpencraBneHue moaenu

Ecnu na Bkyagxe BoiBos BeiOpano J{narpaMMel i TaOJHIbI TO B CPEICTBE MPOCMOTPA MPOLEAYypa CO3/1aeT 0ObEKT
Mogens 6mpkaiiiero cxoAacTsa. AKTUBALUS (IBOMHBIM IIEJTYKOM) 3TOr0 00bEKTa MO3BOJIIET PACCMATPUBATH
MOJieJIb B UHTepakTuBHOM pexume. [Ipencrasinenune Mojenb uMeeT 2X-NaHeJIbHOE OKHO:

* [lepBas maHesb BEIBOJUT 0030pHOE M300pAKEHNE MOJIEIN, Ha3bIBAEMOE IJIABHBIM BUIOM.
* Bropas maHe s BRIBOIUT N300 pakeHNEe OTHOTO U3 ABYX THUIIOB:

I[OHOJ'IHI/ITCJ'H)HOe IpeACTaBJICHUEC MOACIIN MOKA3bIBACT AJONOJIHUTEJIbHYFO I/IH(l)OpMaL[I/I}O O MOJEJId, HO HE
KOHICHTPUPYETCA HaA caMoil MoIeJIu.

CBs13aHHBIN BUI ABJIACTCA BUAOM, ICMOHCTPUPYIOIIUM OAWH U3 3JIEMEHTOB MOJCIIN, KOT1a NMTOJIb30BATEIIb
yFﬂy6J’I§[eTCﬂ B I€TaJI1 OCHOBHOI'O BHU/JA.

Ilo YMOJIYaHURO IIE€PBaAs IMaHCJIb IOKA3bIBACT IIPOCTPAHCTBO HOKa3aT€J’ICI71, a BTOpas NaHCJIb IOKAa3bIBACT JUAI'PAMMY
Ba>XHOCTHU IEPEMCHHBIX. Ecmm AuarpaMmMa BaXXHOCTHU HCJOCTYIIHA, TO €CTh HAa BKJIAIKE COCC,J_II/I He OBLIIO BLI6paHO
HpH pacuere paCCTOﬂHHﬁ B3BCIHINBATH NMOKa3aTe/IM 3HAYCHUAMH BAKHOCTH, TO IIOKA3bIBACTCA HepBbeI ,E[OCTyHHbeI
QJIEMCHT M3 PACKPBIBAIOIICTOCS MCHIO BI/I,H.

Ecim n306paxkenne HeAOCTYIHO, TO TEKCT COOTBETCTBYIOIIErO €My 3JIEMEHTa B PACKPBIBAIOIIEMCsl MeHIO Bun
OTCYTCTBYET.
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MpocTpaHCTBO NoKasaTenewu

JuarpamMma npocTpaHCTBA MOKa3aTesel SBJISIeTCS] MHTEPAKTUBHON JUArpaMMO TPOCTPAaHCTBA okazaTesielt (1im
MOANPOCTPAHCTBA, ecI uMeeTcst OoJiee 3 mokaszateseit). Kaxaas och mpeacTaBiiseT Noka3aTeslb B MOACIH, a
pacroJiokeHue Touek Ha JuarpamMMe OKa3bIBaeT 3HAYeHHs 3TUX Ioka3aTeJiell 11 HabJrroAeHui B oOyuaroleit u
KOHTPOJIbHOM Ipynmnax.

Kumroun. [TomuMo 3HAUYEHNI TOKa3aTeNeil, TOYKH Ha IHarpaMMe COIEPKAT IPYTYIo HHPOPMAIHO.
* ®opMa MOKA3bIBAET, K KAKOI I'PYIIE MPUHAJIEKHUT TOUKA: K 00ydarolieil uiu K KOHTPOJIbHOM.

e [[BeT/OTTEHOK TOYKH ITOKA3bIBACT 3HAUCHINE IIEJICBOW IIEPEMEHHOM 71 JAHHOTO HAOroIeHns. Pasmmuaromumucs
[BETAMH 0003HAYAETCS MPUHAIJIKHOCTD K PA3JINYHBIM KATETOPUSIM KaTETOpUaIbHOM 1eJIeBOM MEPEMEHHOM.
PazmynbpiMu OTTEHKaMU 0003HAYAIOTCS PA3JIMYHbIE TUANA30HbI 3HAUSHUH HETPEPBIBHOM 11eJIeBOI MEPEMEHHOM.
[ToxazanHnoe 3HaueHue AJ1s1 00ydarolei rpynnbl sIBIISETCS HAOIIOACHHBIM 3HAUEHUEM; JIJIS1 KOHTPOJIbHOM IPYIIIbI
9TO NpejcKa3aHHoe 3HauYeHue. Eciu esieBas nepeMeHHas He 3a/1aHa, 3TOT KJIF0Y HEe UCTIOJIb3YeTCsl.

* BoJee xupHBIN KOHTYD YKa3bIBA€T HA TO, UYTO HAOJIIOIEHHE SIBJISIETCSI POKYCHBIM. POKYCHBbIE HAOJIIOACHUSI
[OKA3bIBAKOTCS COCAMHECHHBIMU C UX k OJIMKAMIITUMU COCEISIMHU.

JIeMeHTBI YupaBJiecHHSl H HHTEPAKTHBHOCTD. C MOMOHIBIO psaa YOPaBJIAOMUX 3JICMEHTOB, KOTOPBIC ITPEICTABJICHBI
Ha JuarpaMme, MOXKHO UCCIIEA0BATH IIPOCTPAHCTBO nokasaTteJieid.

* MoxHO BBIOpaTh ITOKA3aTeIM, KOTOPBIE Oy IyT MOKa3aHbl HA IUArPAMMe, a TakKe N3MEHUTh COOTBETCTBHE
MEX/y OCSIMU U [IOKA3ATEJISIMU.

e “@DoxycHble HAOJIOACHHS - 3TO BCEr'O JIMIIb TOYKHU, BEIOpAHHBIE HA AUATpaMMe MPOCTPaHCTBa (yHKImiA. Ecim
3a/laHa mepeMeHHas uaeHTUPUKAUN (OKYCHBIX HAOFOACHNN, TO TOUKH, IPEICTABIISIONINE (DOKYCHBIE
HAOJIFOIeHN S, M3HAYAJIbHO OYAyT BhIIeJIeHbl. OqHaKO JIF06as TOUKa MOKET BPEMEHHO CTaTh (DOKYCHBIM

~99

HAOJIIOICHUEM, €CJIH €€ BBIIETUTh. [IpruMeHsItoTCs “O0BIYHBIN" CIOCOO BBIICTICHUS: IIETYOK MO TOYKE BBIJCIISECT
9Ty TOYKY M CHUMAECT BBIJICJICHHUE BCEX OCTAJIbHBIX; IIEJTYOK 0 TOUKE ¢ HaxaToi kiasuiieit Ctrl mobGaBisiet ee k
Habopy BblIEJIeHHbIX ToYeK. CBsI3aHHbIE BUbI, TaKue, Kak Juarpamma cXoAcTBa, aBTOMATUIECKU OOHOBSITCS B
COOTBETCTBHUH C BLIOOPOM HAOJIIOJACHUIN B IPOCTPAHCTBE MOKA3aTEJICH.

* MOXHO U3MEHUTH YUCIIO OJmKaimx cocezei (k), BBIBOAUMBIX /U151 POKYCHBIX HAOJIFOICHUIA.

* Hagenenne yka3aTesst MBIIIN Ha TOUKY BBI30OBET BBIBOJ CTPOKU-TIO/ICKA3KH CO 3HAUYEHUEM METKM HAOJIFOJCHUS
NI HOMepa, €CJIM METKU HAOJII0ACHUH) He 3aaHbl, 4 TAKXKe HAOJIFOJEHHOTO U IPEACKA3aHHOT O 3HAUCHUH IIeJIeBOI
NIEPEMEHHO.

* Kromka “Copoc” mo3BOJISIET BEPHYTh MPOCTPAHCTBO MOKA3aTeJIeil B MICXOTHOE COCTOSIHHUE.
Lo6aBneHune u yaaneHue nonei/nepemMeHHbIX

K mpocTpaHrcTBy mokaszaTteseil MOKHO JOOABIISITH HOBBIE MOJIsI/TIEpEMEHHBIE HITH YAAJISATh Te, KOTOPBIC BBIBEICHEI.
[MaymmTpa nepeMeHHBIX

21.]'[5[ TOr'o YTOOBI MMETH BO3MOXKHOCTh Z[063,BJ'[${TI) 1 YIAJIATH ICPEMECHHBIC, CHavYaJ1a HCO6XO£[I/IMO BBIBECTU NTATIUTPY
HepeMEHHBIX. [[J1 TOro YTOObI IMETh BO3MOYKHOCTh BBIBECTH MAJIUTPY MEPEMEHHBIX, CPEJICTBO MPOCMOTPA MOJIeJIei
JOJDKHO HAXOJUTHCA B PEXUME PEAAKTUPOBAHNS, 1 HA JUAr'paMME MPOCTPAHCTBa noxasarteJiei JTOJIDKHO OBITH
BBIOPAHO HAOJIIOJCHUE.

1. 175 Toro 4ToOBI MEPEBECTH CPEJICTBO MPOCMOTPA MOJIEJIEH B PEKUM peIaKTUPOBAHUS, BHIOEPUTE B MEHIO:
Bupa > Pexxum penaxktupoBanust

2. Haxopsich B pexuMe pelakTUPOBAHMS, IIEJIKHUTE 110 JIF0OOMY HAOJIFO/IEHUIO HA TUarpaMMe IpoCTPaHCTBA
rmoxasaTeJieit.

3. Jlust TOro 9TOOBI BBIBECTH NAJIUTPY MEPEMEHHBIX, BEIOEPHUTE B MEHIO:
Bupa > [Masmrper > [epemennbie

HanHTpa NEPEMEHHBIX MEPECUNCIIACT BCC IEPEMEHHBIC B MIPOCTPAHCTBC rokasateJieil. 3Ha40K pAaoM C UMCHEM
HepCMeHHOfI YKa3bIBACT IIKAJTY I/ISMepCHI/Iﬁ nepeMeHHoﬁ.

[nasa 20. MeToy 6mmkaifmmx coceneit. 95



4. st TOro 4TOOBI BpEMEHHO M3MEHUTD IIKAJTy U3MEPEHWIA IEPEMEHHOH, IMIEJIKHUTE PABOX KHOMKOM MBIIIIH 1O
NEePEeMEHHOH B MAJUTPE HEPEMEHHBIX 1 BEIOCPUTE BapHUAHT.

30HbI MEPEMECHHBIX

HSpCMSHHbIC IIOMCEIIAKOTCA B 30HBI HA AXAarpaMmMe NpoCTpaHCTBa rmoxasaTeJei. ﬂﬂﬂ TOT'O YTOOBI BLIBECTHU 30HBEI,
HAYHUTC MIEPETACKUBATD IICPEMEHHYIO U3 NAJIMTPBI IICPEMEHHBIX UJIM ITIOCTABBTEC NEPCKIIFOIATEIb IToxa3aThb 30HBI.

JlaHHas quarpaMma IMpoCTPAHCTBA MOKa3aTesield IMeeT 30HbI JJIs Oceil X, Y U z.
Ilepemelnienue nEpEMEHHBIX B 30HbI

Bot HECKOTOPLIC 061111/16 mpaBuJia U NOJACKA3KHU, KaCArOIIUECA NECPEMCIICHUA TIEPEMEHHBIX B 30HBI:

e J171 TOTO YTOOBI IOMECTUTH EPEMEHHYIO B 30HY, IIepETAIINTEe NEPEMEHHYO U3 MaJIUTPhI IEPEMEHHBIX B 3Ty
30Hy. Ecim cTouT nepeximrouatesis [Toka3aTb 30HbI, TO MOXHO TaKXKe IIEJKHYTH 110 30HE MPABON KHOMKOMN MBIIIIH
1 B KOHTEKCTHOM MEHIO BBIOpATh MEPEMEHHYIO, KOTOPYIO HY)KHO IIOMECTUTH B 30HY.

* Ecim nmepeMeHHas N3 MaJIATPHI IEPEMEHHBIX IEPETACKIBACTCS B 30HY, YXKE 3aHATYIO IPYroif MEpeMeHHOH, TO
cTapasi mepeMeHHas 3aMEHSIeTCS HOBOM.

* Ecim nepeMeHHast U3 OJHOH 30HBI IEPETACKUBACTCS B 30HY, YXKe 3aHATYIO IPYroif HEpeMEHHOI, TO TIEPEMCHHBIC
MEHSFOTCSI MECTaMU.

e Ilemuox no X B 30HE yJaJIsIeT IEPEMEHHYIO U3 3TOM 30HBL.

* Ecim BU3yasIbHO MOKA3aHO HECKOJIBKO IPA(hUIECKUX 3JIEMEHTOB, TO KaXXIbI rpaduuecknii 371eMEHT MOXKET UMETh
CBOM COOCTBEHHBIE 30HBI TIepeMeHHBIX. CHauasa BeIOepHuTe IpapUIeCKif 3JIEMEHT.

BaxHoOCTb nepemMeHHbIX

Kax MpaBuJIO, UCCIICAOBATEJIb XOUET CKOHIICHTPUPOBATH BHUMAHUEC HAa IEPEMCHHBIX, KOTOPLIC HanOoJiee BaXKHLI npu
INOCTPOCHUU MOJECJIA, U OT6pOCI/ITL MaJIOCYIIECCTBECHHBIC ICPEMCHHBIC. HI/IanaMMa Ba>XXHOCTH IICPEMECHHBIX
IIOMOTIacT 3TO CALJIATD, ITIOKA3bIBaAs OTHOCUTEJIbHYIO BAXKHOCTh Kaxx 101 nepeMeHHoﬁ JJI1 MOJEJIU IIpU €€
OIICHUBAHUMU. HOCKOJILKy OTH 3HAYCHUA ABJIAFOTCA OTHOCUTCIIbHBIMHU, B BBIBOJIC UX CyMMa I10 BCEM IICPEMEHHBIM
moJraracTcsa paBHOﬁ 1,0 Baxnocts IEPEMEHHBIX HE CBsAA3aHa C TOYHOCTBIO MOJIEIIN. Ona 03HavyaeT BaXXHOCTh KaxJ101
HepCMeHHOﬁ JJIA IIPEACKa3aHusd, 0e30THOCUTEJIBHO K TOMY, ABJIACTCA JIU NPEACKA3aHUE TOYHBIM UJIX HET.

Coceau

Dta quarpaMma noxasbiBaeT (POKyCHbIE HAOIFOACHUS U UX k OIIKaMIIMX coce/ieil 1o KaX oMy ITOKa3aTelto, a
TaxKe LeJieBoil nepeMenHoil. OHa 1OCTyIHA, €CJId Ha JuarpaMMe IpoCTpaHCTBa IoKa3aTesieil BeIoupaeTcs
(hokycHOe HaOJOIeHHE.

CBfBblBalOI.l.lee MoBE/ICHHNE. ﬂI/IanaMMa cocenel cBs3aHa ¢ IPOCTPAHCTBOM nokasaTteJien JABYMsI crocobamu.

* BriOpaHHBIC Ha qUarpaMMe IPOCTPAHCTBA MoKa3aTtesei (poKycHbIe) HAOIFOICHHSI BBIBOISTCS BMECTE C UX k
OIDKAWIIMU COCesIMU Ha THarpaMme coceieit.

* 3HaveHue k, BHIOpaHHOE Ha AMArpaMMe IPOCTPAHCTBA MoKa3aTesieil, UCIOJIb3YeT s Ha AuarpamMMe COCe/IeH.

PaccTofaHua go 6nmxanwmnx coceaen

DTa Tabimia BLIBOAUT k OJIMKAUIIIUIX COCECH U PacCTOSTHUS 4O HUX TOJIBKO JJ1s1 (POKYCHBIX HaOmroaeHnit. OHa
JIOCTYITHA, €CJIM Ha BKjIajke [lepeMeHHbIe 3ajaHa IepeMeHHAs WIeHTH(GUKAIIN (POKYCHBIX HAOIFOICHUI W BHIBOJIAT
TOJIBKO (POKYCHBbIE HAOJIFOACHMUSI, UACHTUDHUIITPOBAHHBIC STOHN MMEPEeMEHHOM.

Kaxpnas ctpoka

e croJibna ®oKkycHoe HAOII0IeHHe COACPKUT 3HAUCHAE TEPEMEHHON METOK 11l (poKycHOTO HabmroaeHus. Ecmm
METKH HAOJIFO/ICHUH HEe 3a/TaHbl, TO 3TOT CTOJIOCI COACPKUT HOMEP (POKYCHOTO HAOIFOACHUSI.
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* j-TOro CcTOJIONA B rpymme bivkaiime coceu CoIepKUT 3HAUeHUE IEPEMEHHOW METOK JJIs1 i-TOTO OJImKaiiero
cocena poxycHoro HabmroaeHUs. Eci MeTkH HaOJTIOIeHNI He 3aJaHbl, TO 3TOT CTOJIOCI COACPKUT HOMED i-TOTO
O6mmkaiiirero cocena poKycHOTro HAOJIOACHUS.

* j-TOrO CcTOJIONA B rpynine HanuMeHbliie pacCTOSIHUS COJICPKUT PACCTOSIHUE OT i-TOTO OJiKaiiiiero cocea 10
(hoKyCHOT'O HAOJIFOIEHUSI.

.El,uarpamma KBaapaHTOB

Ota JAuarpaMma BbIBOJUT (bOKyCHI)Ie Ha6J'IIOE[eHI/I$I U ux k OJkaiimx cocezieil Ha AuarpaMme paccessHus (I/IJ'[I/I Ha
TOYEYHOU JuarpaMme, B 3aBUCUMOCTH OT HIKaAJIbI I/ISMepCHI/Iﬁ 1eJIeBOM nepeMeHHoﬁ) C LieJIeBOM HCpeMCHHOfI 10 ocu
Y 1 KOJIMYCCTBCHHBIM IIOKA34TEJIEM IO OCH X. Z[I/Ial"paMMa pa36HTa Ha maHesu 1o nokaszartesriM. OHa JOCTYIIHa, €CJIN
3aJaHa [eJjieBas NCPEMCHHAA U HA JUarpaMme IMpoCcTpaHCTBa nokasarteJiein BLI6I/IpaCTC$[ (i)OKYCHOG Ha6JIIO,E[CHI/I€.

 Jluis HeNpepbIBHBIX EPEMEHHBIX IPOBO/ISITCS] ONIOPHBIE JIMHUM Yepe3 CPETHNUE 3HAUCHHS IEPEMEHHBIX JIJIS
oOyuaronieit rpymmsl.

3HaueHun olunOOK npu otbope noKasaTenen

Kaxmas Touka Ha 3TOM AMarpaMMe IO OCH Y TTOKAa3bIBAET OMMUOKY (JINOO TOJFO OMMOOK, THOO OMMOKY B BUIC
CYMMBbI KBa[paTOB, B 3aBUCUMOCTH OT HIKAJIbl U3MEPEHUIT [IEJICBO MEPEMEHHON) JIJIsl MOJIEIH C TOKA3aTesIeM,
yKa3aHHBIM Ha OCH X (M BCEMH MOKa3aTeJIsSIMHU, yKa3aHHBIMU JIeBee [0 OCH X). DTa quarpaMma JI0CTYyIHA, eCIIn

3a/IaHbl LieJieBas IepeMeHHast 1 0TOOp moka3aresiei.

3HaueHua oLuMOOK npu Bbibope k

Kaxmas Touka Ha 3TOI AuarpaMMe 1o OCH y OKa3bIBAeT OMUOKY (JINOO TOJFO OMIMOOK, THOO OMIMOKY B BUIC
CYMMBI KBaJIpaTOB, B 3aBUCMOCTH OT IIIKAJIbI K3MEPEHUI IeJIEBOM MepeMEHHOM) JT1 MOJICITN C YHCIIOM
Oymmkaimmx coceneit (k), yka3zaHHBIM Ha OCH X. DTa MarpamMma JOCTYITHA, eCJIU 3a/1aHbl IiejieBas MepeMeHHas 1
BBIOOD k.

3HaueHuA olMOOK npu oT6ope NnoKasarenen u eoibope k

DTa auarpamma npejcTaBisieT cOOOi AuarpaMmy 3HAYeHU ommOOK Mpu 0TOOPpE MoKazaTesielt (CMOTpHUTe pas3 e
99

[“3Hauenns ommGOK npu 0THOPe MokasaTesieii”), pa36uTyro Ha manes M 10 k. DTa AMarpaMma I0CTYIIHA, eCIIA
3a/IaHbl LieJieBast IEPEMEHHAsI, a TAKXkKe 0TOOP MoKaszaTesieil 1 BIOOp k.

Tabnuua KnaccudpuKraumm

B 27101 TaGIIIIE BRIBOUTCS IEPEKPECTHAS KIIACCU(DUKAIINS HAOJIFOIEHHBIX U ITPEICKa3aHHBIX 3HAYCHUI [IeIeBOit
nepeMeHHOH 1o TpynmaM. OHa TOCTYIHA, CIIN 3aJjaHa KaTeropruaibHas [eJIeBast IepeMeHHasl.

e Crpoka [Iponymennsie B KOHTPOJILHOM I'PYIIIE COIEPKUT YUCIIO HAOITFOACHWHA U3 3TOM IPYIITBI C IPOMYIIICHHBIMI
3HAYCHUSIMH [eJIeBOI epeMeHHOU. J11st omOpHO# BEIOOPKH 3TH HAOJFOICHAS JAFOT BKJIA B OOIIHIA IPOIICHT, HO
HE B IPOLICHT NMPABUJIILHO KJIACCH(DUIIMPOBAHHBIX HAOIFOACHUIA.

CBOJKa oLLNOOK

Ota Tabymna AOCTyIHA, eCJIU 3aJaHa lieJieBasi iepeMeHHas. B Heil BRIBoUTCA omnOKa MOJIESIN: CyMMa KBaIpaToOB
JUUISL HETIPEPBIBHOM 11€J1eBOi IepeMeHHO#t 1 mponeHT omrbox ((100% — obmmmit mponeHT NpaBUIbHO
KJIacCU(pUIIMPOBAHHBIX HAOJIIOACHHI) JUIsl KATEr OpHaJIbHOM 11€JIeBOil IEPEMEHHOIA.
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MmaBsa 21. IMCKPpUMUHAHTHbIN aHanNn3

[Tpu AUCKPUMUHAHTHOM aHaJIN3€ MPOUCXOAUT CO3JaHUE IPOrHOCTUYECKONH MOIEN IS HPUHAJIEKHOCTHU K TPYIIIE.
JlaHHast MOJIeJIb CTPOUT JUCKPUMHUHAHTHYIO (DYHKIUIO (MJIH, KOT/Ia IPYIT OOJIbIIIE IBYX, HAOOD TUCKPUMUHAHTHBIX
(byHKIMIT) B BUJIE JIMHEHHOW KOMOMHAIIMY NTPEIMKTOPHBIX IIEPEMEHHBIX, 00ECICUNBAIOIIYIO HAMITYYIIIee pa3JiesIeHIe
rpyni. 3Ty GyHKIUH CTPOSTCS O HAOOPY HAOIFOACHNH, IUIS1 KOTOPBIX UX NPUHAJIEKHOCTH K I'PYIIIaM U3BECTHA, 1
MOTYT B JJaJIbHEHIIIEM ITPUMEHSITHCS K HOBBIM HAOJIFOJICHUSIM C M3BECTHBIMM 3HAUYCHUSIMHU NTPETUKTOPHBIX
MIEpEMEHHBIX, HO HEN3BECTHOM I'PYIIIOBOM MPUHA/IJIEKHOCTHIO.

Ipumeuanue: Y TpyIImupyrolIei IEPeMEHHOM He MOXET OBITh OOJIbINe ABYX 3HAYeHUH. Koapl 11 rpynmpyroiei
HEePEMEHHON JOJDKHBI ObITH IEJILIMU, OJJHAKO BaM HEOOXOIMMO 3a4aTh UX MaKCUMaJIbHOE U MUHUMAJIbLHOE
3HavyeHus. HaGrogeHus co 3HaYeHUsIMUA BHE 3THX TPAHMIL UCKITFOUAIOTCS U3 aHAJIN3A.

IIpumep. JIroau B cTpaHax ¢ yMEPEHHBIM KJIMMAaTOM €XeJHEBHO MOTPEOJIAIOT B CpelHEM OOJIbIIIE KaJopuil, yeM
JKUBYIIME B TPOIUKAX, a OOJIbIIAS YaCTh HACEJIEHUS B CTPAHAX C YMEPEHHBIM KJIMMATOM XMBET B TOpoAax.
UccnenoBaTestb KejlaeT MOCTPOUTh HA OCHOBE TAHHON MHpOpManuy GYHKINIO ISl ONIPEIEJICHUS] TOTO, HACKOJIBKO
XOPOIIIO MOXHO Pa3/IeNTh HHIUBHU/IYYMOB II0 3TUM ABYM T'PYyHIIaM CTPaH (HA OCHOBE JAHHON MH(POpMAINHN).
UccrenoBaTesb CYMTACT, YTO TAKKE BAXHBIMU (PAKTOPAMHI MOTYT SIBUTHCSI KOJIMIECTBO HACEJICHUS B CTPAHE U €€
9KOHOMUYECKHUE TTOKa3aTesu. JJMCKPIMHUHAHTHBII aHAJIM3 TO3BOJISIET OLEHNTh KO3 (GUIMEHTH! JIMHEHHON
JUCKPUMHUHAHTHOHN (DyHKIIMM, HATOMUHAIOIIEH TPaByIo YacTh YPaBHEHNS MHOXECTBEHHOH! JIMHEHHOM perpeccuy.
Ecim 0603Ha4UTh KO3 PUIUCHTHI TUCKPUMUHAHTHOU (DYHKIMK KaK a , b, ¢ U d , TO €e MOXHO 3aMucaTh B
CJIEYIOILIEM BHJIE:

D = a * koumaT + b * FOPOXaHWH NU + C* HaceneHue + d * Banoso BHYTPEHHWA MPOAYKT Ha Aywy HacesnieHus

Ecnm nanHbIe IepeMeHHBIE SBJISIFOTCS CYIIECTBEHHBIMU [T Pa3/IeJICHUs ABYX KJIIMMAaTHYSCKUX 30H, 3HAUeHUS D
OyIayT pa3sMYHBIMU TS CTPAH C YMEPEHHBIM U TPOIMIECKIM KIIMMAaTOM. [1pr HCIIOI30BaHAN METO/Ia TTOIIIATOBOTO
0TOOPa MepPEeMEHHBIX MOXKET 0Ka3aThCs, YTO HET HEOOXOAMMOCTH BKJIFOUYATH B (DYHKIIMIO BCE YETHIPE IEpEMEHHEBIE.

Cratucrukn. {715 xaxa0i NepeMeHHOM: CpeHIe 3HAYeHH s, CTAHIapTHBIE OTKJIOHEHHUSI, OTHO(DAKTOPHBIN
JIICIIEPCUOHHBIN anaymm3. J{iis xaxaoro ananmmsa: M - cratuctuka bokca, BHyTpUrpynoBasi KOppessiiuoHHas
MaTpula, BHYyTPUI'PYNIIOBasi KOBApHAMOHHAS MATPHIA, KOBAPUAIIMOHHbBIE MATPHIIBI JIJISl OTACJIBHBIX TPYIII, 001Ias
KOBapralnuoHHAs MaTpuia. JJIs Kaxxaoif KAHOHMYECKON TUCKPUMUHAHTHON (DYHKIIMH: COOCTBCHHOE 3HAUCHUE,
MIPOLICHT IUCIICPCUY, KAHOHIYECKAsI KOPPEJISIIUSL, JIIMOaa YIIIKca, Xu-kBaapat. st KakI0To I1ara: anpruopHbIe
BEPOSTHOCTH, KOIPPUIMEeHTHI (pyHKIMK Punepa, HeCTaHIAPTH3OBAHHBIE KOAPPUIMEHTH! (HYHKINH, JIIMO1a
Vusnkca 1tst K10 KAHOHHYECKOH (QYHKITHH.

HaHHI)IC JJIA JUCKPUMUHAHTHOT'O aHAJIM3a

Jannble. [ pynnupyroias nepeMeHHas J0JDKHA UMETh OTPAaHUYEHHOE YMCJIO PA3JIMYHBIX KATErOpuid, KOAUPOBAHHBIX
nesbIMU yuciaMu. HesaBucuMble nepeMeHHbIe, SIBJISIOIIMECS HOMUHAJIbHBIMY, T0JDKHBI ObITh NEPEKOIUPOBAHbI B
(UK TUBHBIC IEPEMCHHBIC WM IIEPEMECHHBIE KOHTPACTOB.

Ipeanono:xennsi. HaGronenns OJDKHBI OBITH HE3aBUCUMBIMH. [1peANKTOPHbIE TIEPEMEHHBIE TOJKHBI IO TIUHSATHCS
MHOTOMEPHOMY HOPMAJIbHOMY PAcClpe/IeSIeHUIO,  BHYTPUTPYNIOBbIE KOBAPHUALMOHHbBIE MATPUIIBI IOJKHBI
COBNAJATh JJI BcexX Tpymil. ['pynnoBasi puHa JIeKHOCTh MPENOIAracTcsi B3aMMOUCKIIIOYAtoIeH (T.e. Hi OJJHO
HaOJIIoIeHNE HEe TPUHAJIKUT O0Jiee YeM OJTHOM TpYIIe) 1 COBMECTHO MCUEPIBIBAIOIICH (T.€. Kak10e HaOIroIeHne
HOpUHAJICKUT Kakoi-mbo rpynme). [Tpouenypa nandosee 3¢hpexTuBHA B CUTyaIMH, KOTJA TPYIIHPYIOIIAs
NepeMeHHas SIBJIICTCS] UICTUHHO KaTeropuasIbHOM; eCiI NPUHAAJICKHOCTD K TPYIIE ONpeesIsieTCs 3HAYeHUIMU
HENpepbIBHOM NepeMeHHoi (Hanpumep, Boicokuit [Q (koadduimenT nuTeniekra) Hu3knii 1Q ), To uMeeT cMbIC
00paTUTHCS K JIMHEHHON Perpeccruu, YToObI BOCIOJIb30BATHCS IPEUMYIIIECTBOM O0JIbIIel MHPOPMATHBHOCTH
HEMPEPHIBHON EPEMEHHOM.

Z[JI?[ BBIMTOJIHCHU S JTUCKPUMUHAHTHOTO aHAJIM3a
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1. Bribepute B MeHIO:
Anam3 > Knacenduxanus > J[HCKPUMHHAHT...

2. BbibepuTe HEJIOYUCIICHHYIO IPYINUPYIOLIYIO IEPEMEHHYIO U HAXKMHUTE KHONKY 3aAaTh AUANA30H , YTOOBI 3a0aTh
HYXHbIE KATETOPUU.

3. Bribepute He3aBUCHMBIE NJIM NPEANKTOPHBIE epeMeHHbIe. (Ecim y rpynmupyrolieil nepeMeHHO HeT eJIbIX
3Ha,'~ICHI/II‘/’I7 TO NEPEMCHHAA C LCJIBIMU 3HAYCHUAMU MOXKET 6IJITI) CO3J1aHa C IOMOMIBIO MYHKTa ABTOMaTH‘ICCKafI
nepekoInpoBka MeHto [1peobpa3oBars.)

4. BbI6epI/IT€ METOO BBOJIAa HE3ABUCUMBIX IICPEMECHHBIX.

*  Bpomutb He3aBucuMbIe BMecTe. OTHOBPEMECHHO BBOJISTCS BCE HE3aBUCUMBIC IICPEMEHHBIC, YIOBJICTBOPSIFOIIIE
KPUTEPHSIM JOIYCKa (TOJIEPAHTHOCTH).

* IHarosbri oT60p. [[1151 BKIIIOUYEHUS U UCKJIFOUSHUS IEPEMEHHBIX MCIOJIb3YEeTCs IAarOBBI METO/.

5. Tlpwm xemaHUM BBl MOXETE OCYIIIECTBUTH OTOOP HAOJIFOICHIIA TIPY IIOMOIIH NIEPeMEHHON 0TOOopA.

3anaHue AnanasoHa B npoueaype AUCKPUMUHAHTHLIN aHanu3

VkaxuTe MUHUMAaJIbHOE 1 MaKCHMaJIbHOE 3HAUCHUS I'PYNIUpYolieil nepemenHoi. Habmroaenus co 3HaYeHusIMU
BHE 3aJJaHHOT'O MANa30Ha He OyyT UCNOJIb30BAHBI B TUCKPUMUHAHTHOM aHAJIM3€, HO OY/IyT OTHECEHBI B OJIHY U3
UMEIOIIUXCS TPYHIl HA OCHOBAHUM Pe3yJIbTATOB aHaIM3a. MUHMMAaJIbHOE U MAaKCUMAJIbHOE 3HAUEHUS JOJDKHBI OBIThH
LEJIOYUCIIEHHBIMU.

OT60p HaéﬂI'O.HEHVIﬁ Ana npoueaypbl AMCKPUMUHAHTHOIO aHalin3a

Kak oTobpaTh HAOIFOICHAS 715 aHAJIH3A
1. B nuanoroBom oxHe JIMCKpUMUHAHTHBIN aHAJIU3 BBIOEpUTE IEPEMEHHYIO OTOODA.

2. Hlenxuute mo 3Havenne , YTOOBI BBECTH LIEJIOE YHCIIO B KAYECTBE 3HAUCHUS 0TOOpA.

[Tpu nocTpoeHnn TMCKPUMUHAHTHBIX (DYHKINI UCTIOJIb3YIOTCSI TOJIKO HAOJIFOCHUS C 3aJaHHBIM 3HAYCHUEM
nepeMeHHOi 0T6opa. CTATUCTHKU M PE3YJIbTATHI KIacCU(UKAIMU BBIBOASTCS KaK JJIsI OTOOPAHHBIX, TAaK U HE
0TOOpaHHBIX HAOIIOACHUN. DTO NPEIOCTABIISIET MEXAHN3M JUIS KilacCH(UKAINU HOBBIX HAOJIIO/ICHUI HAa OCHOBE
paHee CyIIeCTBOBABIINX JAHHBIX WJIM JIJISl pA3/IeJICHAS BAIIMX JAaHHBIX HA 00ydYarolee 1 KOHTPOJIbHOE
IIOJIMHO’KECTBA, YTOOBI BBIIOJHUTE IPOBEPKY a/I€KBATHOCTHU ITOCTPOEHHOM MOJIEIIH.

CrtaTucTuku B npoueaype AMCKPMMUHAHTHbLIM aHanu3

OnucaTteabHble CTATHCTHKH. [lOCTYITHBI HapaMeTPhl: CPEeIHIE 3HAYCHHUS (BKJIFOUAsi CTAHJAPTHBIE OTKIJIOHEHMUS),

OJHOMEPHBII IUCIEPCUOHHBIN aHaJm3, a Takxke M -kpurepuii bokca.

* Cpeanue. BeiBoasTCS 00IIEE ¥ TPYIIIOBBIC CPEAHNE, a TAKKE CTAHAAPTHBIC OTKJIOHEHNUS 1T HE3aBUCHMBIX
NEpEMEHHBIX.

*  Oanoghaxtopuwiil quctepcuonnbvlii anaiu3. IIpoBoguT 0AHOPAKTOPHBIN TUCIEPCUOHHBIN aHAJIN3 JJISI IPOBEPKU
TUIOTE3bl O PABEHCTBE IPYNIOBBIX CPEIHUX IS KaX 0! HE3aBUCUMOI NepeMEHHOM.

* M boxkca. Kputepuii paBeHCTBA IPYNNOBBLIX KOBapHAIIMOHHBIX MaTpull. Eciu p He 3HauMMO, a BEIOOpKA
JIOCTAaTOYHO BEJIMKA, TO HET JOCTATOYHBIX CBUJETEJICTB TOr0, YTO MATPUIbI pAa3IMYAIOTCS. DTOT KpUTEPHid
4yBCTBUTEJIEH K OTKJIOHEHUSIM OT MHOI'OMEPHOU HOPMAJIbHOCTHU.

Koy dumentnb! pynkmun. Bo3sMoxeH BbIBOI Kiaccu(UKAIMOHHBIX KodhhunmenToB Puriepa u

HECTaHIAPTU30BAHHBIX K03 PUIIEeHTOB.

*  Quuwepa. KoapounmeHTs! Kiaccupuiupyromeid pyaknmn Ouiepa, KOTOPbIE MOXKHO HAMPSMYIO UCIIOIH30BAThH
JUTS KJ1accuukanuu. 71 kax 01 TPYIIIBI CO3/1aeTCsl OTACIbHBIN HAOOp KOAQ(PHUINCHTOB, IPU 3TOM HAOJIFOICHIE
OTHOCHUTCS K TPYIIIE, KOTOPOIl COOTBETCTBYET HAMOOJIbIIIEE 3HAUCHHE TUCKPIMIHAHTHON (DYHKINH (3HAUCHIE
KJ1accupuIupyrorieid GyHKINN).

*  Hecrangaptuszosannvie. BHIBOIUT HECTaHAAPTU30BAHHBIC KOAP(UIMEHTHI TMCKPUMUHAHTHON (DYHKIIUH.
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Martpuubl. locTynHBIME MaTpuiaMu KO3(Q(UIIMEHTOB AJIs1 HE3aBUCUMBIX IEPEMEHHBIX SIBJISTFOTCSI:
BHYTPUIPYNIIOBASl KOPPEJIILMOHHAS MAaTpUlLla, BHYTPUIPYIIIOBAasl KOBapUALMOHHAs MAaTPULIA, KOBApUALIMOHHbIE
MAaTPHIBI I OTACJIBHBIX TPYII U 00II1as KOBapHaIlOHHAs MaTpHLA.

*  Buytpurpymmnogas xoppeaayus. BEIBOOUTCS 00BeIMHEHHAS BHYTPUT PYIIIOBAS KOPPESIMOHHAS MaTPHIIA,
MTOJTyYCHHAS IyTEM YCPETHEHU S KOBAPHAIIMOHHBIX MATPHIl OT/ICIbHBIX TPYIII Hepe/T BEIYUCICHIEM KOPPEIIAIIHiA.

M BHyTqupyHH()B‘aﬂ KosapuayuA. BbIBO,E[I/ITCFI 06T>GHI/IH€HH21$I BHYTPUI'PYIIIIOBAs KOBApUaAlMOHHAA MaTpula,
KOTOpasa MOXCT OTJIMYATLCA OT O6H_ICI7I KOBapI/IaHI/IOHHOﬁ MaTpuibl. ManI/IL[a BBIYUCIIACTCA IYTEM YCPECAHCHU A
OTACJIbHBIX KOBAPUAIIMOHHBIX MATPHUIT AJISI BCECX T'PYIIIL.

° prHHO@ble Kosapuayuu. L[J'Iﬂ Kaxx 10t T'PpynIibl BBIBOAUTCS OTACJIbHASA KOBapUallUOHHAS MaTpulia.

*  Oobwas xosapuayus. BBIBOIUTCS KOBapUAlMOHHAS MAaTPUIIA [T BCeX HAOJIIOACHUHN, KaK eCJIi Obl OHM ObLIIN U3
OJHOH BBIOOPKH.

MeTtoa nowaroBoro otéopa npoueaypbl JUCKPUMUHAHTHbIN aHaNn3

Mertona. Beibepute cTaTUCTUKY, KOTOpasi OyAeT UCHOJIb30BATHLCS 1JIs1 BBEACHUSI UJIN YJIaJIEHUSI HOBBIX IIEPEMEHHBIX.
Bo3MOXHBIMHU aJIbTEPHATUBAMH SBJISIIOTCS JIIMOAa Y UJIKCA, HEOOBSICHEHHAS! AUCIIEPCHUsl, PACCTOSHUE
Maxananobwuca, HanMmeHbIlee F oTHomeHue u V' Pao. BeiOpas V' Pao, MOXHO 3a/1aTh MUHIUMAaJIbHOE IpUpalienue v,
HEOOXOIMMOE JIJTs1 BKITFOUCHU S TIEPEMEHHOIA.

o Jlambga Yuaxca. MeToa oTOOpa MepeMeHHBIX B IATOBOM JUCKPUMUHAHTHOM aHAJIM3e, OTOMpArOIIuit
NIepeMEHHBIE JIJIS BBOJIA B YpaBHEHNE HA OCHOBAHUU TOTO, HACKOJILKO OHU YMEHBIAIOT 3HaUeHue "simo 1a"
Vunkca. Ha kaxaom 1miare BBOAUTCS IepeMeHHasl, MUHIMU3UPYIOIIAs 3TO 3HAYCHHUE.

* Heobvsacuennasa AucrepcuA. Ha xaxmom mare BBoauTcst NnepeMEeHHas, MUHUMU3UDPYIOIAsd CYMMY HEOOBSICHEHHOU
MU3MCHYMBOCTU MCXKAY I'PDYIIIaMU.

* Paccroanue Maxaaanobuca. Mepa TOro, HACKOJIbKO 3HaYCHUsI HAOIIOACHUIT /11 He3aBUCUMBIX IEPEMEHHBIX
OTKJIOHSIFOTCSL OT CPEHEro Mo BceM HaburoneHusM. bouipiioe paccrosiaue Maxaaanoduca 03Ha4aeT, 4To
HAOJII0/IeHNE COACPKUT IKCTPEMATIbHbIC 3HAUCHUSI B OAHON MM 60Jiee He3aBUCUMBIX IEPEMEHHBIX.

* Haumenvuiee F otnowenue. Meton oT60pa nepeMeHHBIX B IITATOBOM aHAJIN3€, OCHOBAHHBIN HA MAaKCHMU3AIIAN
F-oTHOIIEHMS, BEIYMCIIEHHOTO IO pacCTOsIHUIO Maxaianoduca Mex 1y TpyIImaMH.

* V Pao. Mepa pa3ziauuuii Mex 1y TPYIIOBBIMU CpeTHUMHU. Takke Ha3biBaeTcs ciieqoM Jloymm-Xorersmara. Ha
Ka)XIIOM IIIare BBOJMUTCS Ta NepeMeHHas!, KOTopas MaKCUMHU3UPYeT NpupocT uHaekca V Pao. Beiopas atot
mapamMeTp, BBeANTE MUHIMAJIbHOE 3HAYCHUE, KOTOPOE JOJDKHA UMETh IIepeMeHHas!, YTOOBI ObITh BKJIFOUCHHOI B
AHAJIN3.

Kpurepun. Bo3mosxubsle anbTepHaTuBbl: Micnosab3oBats F-3nauenne u Mcnoab3oBaTth BeposiTHocTh F. Bequte
3HAYCHUS [JI BKIIFOUCHUS U yIAJICHUS IEPEMEHHBIX.

* Ucnoavzosars F-3nauenue. HepeMeHHaﬂ BBOOUTCA B MOECJIb, €CJIN €€ F-3nauenue IIPEBBIMNACT 3aJaHHOC 3HAUYCHUC
BKJIFOUYCHHU A, U UCKJIFOYACTCA, €CIIN €€ F-3nauyeHue MeHbIIle 3HAYEHUST UCKJIIOUCHUS. 3HAYEHIE BKIIFOUEHU S JOJIKHO
MIPEBOCXOJUTH 3HAYCHUC YIAJICHUA, oba JOJIXKHBI OBITh MOJIOXKUTEILHBIMH. Eciin HCO6XO,HI/IMO BBCCTU B MOJICJIb
OoJIblIIe MNEPEMECHHBIX, CHU3bTC IOPOI BKJIFOYCHU . YT00ObI UCKJIFOUYUTD U3 MO €I 0oJIbIIIEe YUCIIO NEPEMECHHBIX,
YBESJIMYbTEC NOPOI" UCKJTFOYCHU .

* HUcrnoavzosars 6EPOATHOCTb F. HCpCMCHHaﬂ BBOJUTCA B MOCJIb, CCIIN Ha6J’II-O£[a,CMI)II7I YPOBE€HbL 3HAUYMMOCTH €€
F-3Havyenust MeHbIIe 3a JaHHOTO Iopora BKJIFOYCHU S, U UCKJIFOYACTCA, €CJIU OTOT YPOBCHb 3HAYMMOCTHU 00JIbIIIE
Imopora UCKJIFOYCHUS. HOpOF BKJIFOUYCHU A JOJIKCH OBITH MEHbIIIE Iopora yaaJjJcHusl, OHU oba JOJIKHBI OBITh
MOJIOKUTEILHBIMU. Ecin HCO6XO,Z[I/IMO BKJIFOYUTH B MO/JCJIb 0oJIblIIe NEPEMECHHBIX, YBECJIUMYbTE IIOPOI" BKJIIFOUCHU.
YT0OBI HCKJIFOYUTD U3 MOJ€CJI OoJIbIIIee YUCIIO NEPEMEHHBIX, CHU3bTC NOPOI' UCKJIFOYCHU .

BoiBoautb. OTHeT 0 mAarax BEIBOAWT CTATHCTUKY TSI BCEX MEPEMEHHBIX MOCTIe Kaxaoro mara; F 1/s nonapuerx
paccTosiHuil BEIBOAUT MATPHILY MOMAPHBIX [-OTHOIICHAHN TS KaXKI0H mapsl TPYII.

OucKpuMmnHaHTHbIN aHanu3: Knaccudurauma

AnpHopHbIe BepOoATHOCTH. DTa (QyHKINS ONpeaesiieT HACTPOIKY KJIacCu(UKAIMOHHBIX KO3((UIINEHTOB B
COOTBETCTBHHM C AIPHOPHBIM 3HAHUEM NPUHAJICKHOCTH K IPYIIIIE.
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* Bce rpynnsl paBHbl. [Ipennosiararorcst paBHbIE BEPOSITHOCTH JJIs BCEX TPYIII, YTO HE OKAa3bIBAET BIIMSHUS HA
KO3 GHUINCHTHI.

*  BpIMuCIATH M0 pa3mMepaMm rpymn. ApropHbIe BEPOSTHOCTH MPHHAJISKHOCTH K TPYIIIE 3aBUCAT OT pa3Mepa
HAOJIFOTaeMoii Tpynimbl B BEIOOpKe. Hampumep, ecimn 50% HaOr0IeHAT W3 00JIACTH aHAIM3A TTOMAAaeT B IEPBYEO
rpymmy, 25% Bo BTOpyIo 1 25% B TPETHIO, KJIaCCUPUKAIOHHBIE K03()(DUIMEHTHI HACTPAUBAIOTCS TSI YBEJINUCHAS
IPaBAONOA00MS IPUHAICKHOCTH K IEPBOH TPYIIIE IO OTHOIICHUIO KO BTOPO U TPEThEH.

BouiBoauth. /locTynHbIe mapaMeTphl: pe3yIbTaThl o HaboneHusM (IToToueunsle pe3yabTaThl), UTOroBas Tabmma,
KJI1accu(pUKaysa METOAOM CKOJIB3SILErO KOHTPOJIS.

* Iloroueunvie pes3yavratel. Koasl 11 GakTHUECKON TPYIITBI, IPEACKa3aHHO IPYIIIbI, ATOCTEPHOPHBIE
BEPOSITHOCTHU ¥ 3HAYCHUS TUCKPUMHMHAHTHON (DyHKIINU BBIBOAATCS IS KaX/I0TO HAOJIFOICHUS.

*  HUrorosas tadauya. Yncia HaOIFOICHAN, TPaBUIHLHO U HEMPABIUILHO OTHECEHHBIX K KaXKI0¥ U3 TPYIII B
JMUCKPUMHUHAHTHOM aHaJM3e. DTO MHOTAA Ha3bIBAIOT MAaTPHUIEH MePEKPECTHON KITaCCU(UKAIIIIL.

*  Kuaccugpurxayus ¢ ygarenuem 1o ogquou Touxe. Kaxmoe HaOIFOCHUE TP aHAJIN3E KIJIACCUPUIIUPYETCS C
MOMOIIBIO (DYHKITUH, MOJYIEHHO IT0 BCEM OCTaJIbHBIM HAOJIFOICHUSIM, KpOME JTAaHHOTO. VIcnob3yeTcst Takxke
nasBanue "U-meTon".

3aMeHHTD NPONYIIEHHbIE 3HAYEHNS] CPeAHUM. BpIGepuTe 3TOT MYHKT, Y4TOOBI 3aMEHUTD CPETHIUM HE3aBUCUMOM
HEepEeMEHHO MPOMYIIIeHHbIE 3HAYCHUS TOJIHKO Ha dTale KJIacCUu()hUKALNH.

KoBapuamnonnast MaTpuna. Bel MoxeTe BLIOpaTh O/IMH U3 ABYX CHOCOOOB Kytaccu(uKanuy HaOJIroIeHHH - MO0 110
BHYTPUTPYNIOBOM KOBapUALMOHHON MaTpulle, 1100 10 KOBapUAILIMOHHBIM MaTpUIlaM JJIsl OTAEJIbHBIX [PYIIIL.

*  Buytpu rpynm. 11 xi1accudukanuy HaOIIOACHUI NCTIOIb3yeTCsS 00beAMHEHHAS BHY TPHUT PYIIIOBAS
KOBapHaIlMOHHAS MaTPHUIIA.

e Jlig otgeavrvix rpynm. s kitaccuUKauy UCIOJIB3YIOTCS KOBAPHAIMOHHBIE MATPHIIBI TS OT/ASIbHBIX TPYIIIL.
Tax xak kjaccupuKanus IPON3BOIUTCS Ha OCHOBE TUCKPAMUHAHTHBIX (DYHKITHIA, a He HA OCHOBE MCXOIHBIX
NIEPEMEHHBIX, BBIOOP 3TOTO MapaMeTpa He BCeT1a paBHOIICHEH KBaAPATUIHON JUCKPUMUHAIINY.

I'paduxn. I"'pacuueckue Bo3moxxHOCTH: TpaduK 17151 00 BEIUHEHHBIX IPYII, FpadUKH 11 OTACJIbHBIX TPYII U
TeppuTOpHajbHas KapTa.

*  Obsenunennsie rpymmsl. CTPOUTCS TUATPAMMA PACCESTHUS 3HAYCHUH MEPBBIX ABYX TUCKPUMHUHAHTHBIX (pyHKIMH
JUIs HaOIroAeHu U3 BeeX Tpymi. Eciu ecTh TOJIbKO O/1HA AUCKPUMUHAHTHAS (QYHKIUS, BMECTO AT PAMMBI
paccesHus BBIBOJAUTCS THCTOTpAMMA.

*  Jlig otgeavrsix rpynm. JuarpaMma paccessHUs 3HAUCHUHN TEPBBIX IBYX MUCKPAMUHAHTHBIX (DYHKIHA CTPOUTCS
JUTS KQXKIOU TPYIIBI B OTACIILHOCTH. ECIN €CTh TOIBKO OJfHA AUCKPUMUHAHTHAS (BYHKITHS, BMECTO AUAT PAMMBI
paccesHusT BLIBOJIUTCS TUCTOTpaMMma.

e Teppuropuaivras kapra. ['padyk, Ha KOTOPBIA HAHECEHBI I'PAHUIIBI, TO3BOJISIONINE OTHECTH HAOTFOCHHUE K
TpYyIIle HA OCHOBAHWY 3HAUYCHHUN (PYHKIIH. YIciia COOTBETCTBYIOT I'PYyIIaM, IO KOTOPBIM PacHpeaeIIIoT
HaOroerns. CpeHee KaXa0# TPpyNIbl 0003HAUCHO 3BE3J0YKOM BHYTPH TPAHUI] 3TO# rpynmbl. Ecim ecTh TOJIBKO
OJlHA JTUCKPUMUHAHTHAS (QYHKIIMS, TUarpaMMa He BBIBOJIUTCS.

OAUCKpUMUHaAHTHBIN aHanu3: CoxpaHuTb

Bbr MoxeTe 100aBUTh K aKTUBHOMY (hailyly TaHHBIX HOBbIE IepeMeHHbIe. MOXHO COXPAaHUTh: MPEJICKA3aHHYIO
MPUHAIJISKHOCTbD K TpyIIe (¢INHCTBCHHAS IEPEMEHHAS ), AUCKPUMUHAHTHBIC OLCHKY (OJTHA TIEPEMCHHAS [JIS
KaXXI0¥ TUCKPUMHUHAHTHOM (DYHKIIUU B PEIICHNH), BEPOSITHOCTH IIPUHAJICKHOCTH K TPYIIIIE IPH JAHHBIX
JMUCKPUMWHAHTHBIX 0ajutax (o[Ha MepeMeHHAas Ha KaKIyro TPYIIILY).

BbI MOXeTe Takke 3KCIOPTUPOBATH MHPOPMAIIMIO O MOJIEITN B 3aJaHHbIH (haitn B popmate XML. DToT haitn

MO/JIeIM MOYKHO UCIIOJIB30BATH IS IPUMEHEHHS HHPOPMAIH O MOJACIH K IPYTUM (ailiamM TaHHBIX C [EJIbI0
CKOPHHTA.
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KomaHnpga DISCRIMINANT: nononHutenbHblie BOSMOXHOCTHU

SI3BIK CHHTaKCHCca KOMaH/I Tak)Ke IMO3BOJISCT:

*  BbIMOJHUTH TUCKPUMHUHAHTHBIN aHAJIN3 HECKOJIHKO pa3 (C MOMOIIBIO OHON KOMAaH/Ib), @ TAKXKE YIPABISITH
MOPSIIKOM, B KOTOPOM JTO0ABJISIIOTCS IepeMeHHbIe (¢ moMoImbio mogkoMan sl ANALYSIS ).

* 3amaTh apUOPHBIC BEPOSTHOCTH TS KJIacCH(UKanuu (¢ moMoIbio moakomanasl PRIORS ).

*  BriBecTu moBepHYTHIE MATPUILY KOIPPUITMEHTOB TUCKPUMUHAHTHBIX (YHKIMI U CTPYKTYPHYIO MAaTPHILY (C
nomotnbio nogkoMangasl ROTATE ).

*  OrpaHMYMTH YUCIIO (POPMHUPYEMBIX JTUCKPUMUHAHTHBIX PyHKIHNH (¢ momortbio moakoManabl FUNCTIONS ).

*  OrpaHUYUTH KJIACCU(DUKAIUNIO HAOIFOICHUSIME, KOTOPBIE OTOOPaHBI (He OTOOPAHBI) IS aHa M3 (C TOMOIIBIO
noakoManael SELECT ).

e CyuTaTh U AHAJU3UPOBATH KOPPEIINUOHHYIO MaTPUIy (¢ momoIbio noakomanas MATRIX ).

e  CoxpaHUTh KOPPEIAINOHHYIO MATPHILy [JIs JaJIbHEHIero aHaam3a (¢ moMoIibio moakomanasl MATRIX ).

Oo6patutech k Command Syntax Reference 3a nojHoi uHGOpPMANUCH O CHHTAKCUCE SI3bIKA KOMAH/I.
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[naBa 22. PaKTOpHbLIN aHaNu3

Llensro pakTOpHOrO aHAIM3A SBJISETCS BBISBJIEHHE CKPBITHIX IEPEMEHHBIX NI (PAKTOPOB , OO BSACHSIOIINX
CTPYKTYpPY KOppesiiuit BHyTpH HaOopa HaOJIIOAEHHBIX IepeMEeHHbIX. PaKTOPHBINA aHAJIN3 YaCTO UCHOJIb3YEeTCs IS
CHIMKEHMSI PA3MEPHOCTH JAAHHBIX, YTOOBI HANTH HEOOJIbIIIOE YHCIIO (PAKTOPOB, KOTOPbIE OOBSICHSIOT OOJIBIIYIO YACTh
Jcnepcn, HaOJIFOICHHOH J1JTs1 3HAYMTEJILHO OOJIBIIETrO YKciIa SIBHBIX epeMeHHbIX. PaKTOPHBINH aHAIN3 MOXKET
TaKXe MCHOJIb30BATHCS I ()OPMUPOBAHUS TUIIOTE3 OTHOCUTEILHO MEXaHU3MOB IIPUYNHHBIX CBSI3€H NIIM C IEJIbIO
IIPOBEPKHU NIEPEMEHHBIX TIEepe]] JaJIbHEHIIINM aHAIN30M (HAlpUMeEp, YTOOBI BBISIBUTH KOJIJIMHEAPHOCTD TIEpe/]
IIPOBE/ICHNEM JINHEITHOTO PErPECCHOHHOTO AHAJIN3A).

PaccmarpuBaemas nponeaypa paxtopHoro ananuza odecneunBaeT O0JIbIINYIO THOKOCTD:
* JIOCTYIHBI CEMb METO/IOB BBIIEJICHUS (PAKTOPOB.

e JIOCTYNHBI ISITh METOJA0B BPALLIEHUS, B TOM YHCIIE MPSIMOUN OOJIMMUH U IPOMAKC JIJISI HE OPTOTr OHAJIbHBIX
BpallEHUM.

d I[OCTyHHI)I TpI/I METO/Ja BbIYHUCJICHUA 3Ha‘{CHI/II\/'I (I)aKTOpOB, KOTOpI)IC MOXHO COXpaHI/ITL B BUIC HCpCMCHHLIX JJIS
NaJIbHEUINEro aHajusa.

IMpumep. Kakue BHyTpeHHUE NOOYKASHUS ONMPEACIISIIOT OTBETHI JIFOJIEi Ha BONPOCHI 0OCIIEI0BAHMS, KACAFOIIETrOCs
noymTukn? VcceqoBanne Koppessiuid MeK, Ty BOIpocaMu 00CIIeTIOBaHUsI OOHAPYKUBACT 3HAUATEIILHBIC
TepeceveHNsI B MOATPYIIAaX BOMPOCOB -- BOIPOCHI O HAJIOTaX UMEIOT TCHICHIINIO KOPPEIMPOBATh MEXTy COOOH,
BOMIPOCHI KaCAFOIIHECs] 0OOPOHBI TAKKE KOPPEIUPYIOT MeX Ty co00it 1 T.4. C mOMOIIBIO (haKTOPHOTO aHAJIM3a
MOJHO BBISIBUTH HEKOTOPOE YHCIIO OCHOBOMOJIATAIOIINX (DaKTOPOB U ONPEICINTh, YTO 3TH (DAKTOPHI IPEICTABIISIFOT
coboit koHnenTyaspHOo. [ToMIMO 3TOT0, 715 KaX/I0T0 PECHOHICHTA MOKHO BBIYACIUTH 3HAYCHHS (DAKTOPOB,
KOTOpPBIE MOXXHO HCHOJIb30BATh B ITOCJIeNyroIeM aHaimn3e. Hanpumep, OCHOBBIBAsICh HA 3HAYEHUSAX (AKTOPOB, BB
MOJXeTe HOCTPOUTH MOJEJIb JIOTUCTUYECKOI perpeccuu A1l IPOTHO3UPOBAHUS TOBEICHUS JIFOAEH Ha BHIOOPAX.

Crarucrukn. 11 KaXx/10i1 nepeMeHHOI1: Ynciio HabIroAeHni 0e3 MPOoNyIIeHHbIX 3HAYCHUI, Cpe/iHee 3HaYCHHE 1
CTaHJIAPTHOE OTKJIOHEHUe. [IJIs KaKIOTO CiTydyas MpUMEHEeHUs (PaKTOPHOTO aHAJN3a: KOPPEJSIIIUOHHASI MaTPHUIIa
MepEMEHHBIX, BKJIFOYAsl YPOBHU 3HAYUMOCTH, OIPEICIINTENb U OOPATHYIO MATPHILY; BOCIPOU3BEICHHA S
KOPPeJIAIHOHHAS MaTPHIlA, BKIIFOUAs aHTHOOPA3; HaYaIbHOE pelleHue (OOITHOCTH, COOCTBEHHBIE YHACTIA W IPOICHT
00BSCHEHHON JAUCIIEPCUN ); TOKAa3aTeIh BEIOOpOUYHOI aekBaTHOCTH Kaiizepa-Metiepa-OkuHa U KpUTEPUid
cheprnuHOCTH BapTiieTTa; HEMOBEPHYTOE pellieHre, BKJITOYas (PaKTOpPHBIE HATPY3KH, OOIIHOCTH ¥ COOCTBEHHBIE
4UCJIa; TOBEPHYTOE PEllieHne, BKIIF0Uast MATPUIy (PaKTOPHOI'O OTOOPAKEHUS [TOCIIC BPAILCHUSI 1 MATPUILY
npeoOpazoBanus HakTopoB. [1jist KOCOYrOJIbHBIX BpallleHUI: MaTPUIBI (aKTOPHOTO 0TOOpaxeHus U (HaKTOPHOM
CTPYKTYPBI I1OCJIE BpallleHNs; MaTpula Kod((GUIMEeHTOB 3HaUeHUiT (PaKTOPOB M MaTpHIa KoBapuanuid pakTopos.
I'padukn: rpaduk Tuna "ockinb" cOOCTBEHHBIX 3HAYCHUI, IUAarpaMMa Harpy30K IepBbIX JIBYX UM TpeX PakTOpOB.

Januble 11t (PaKTOPHOTO aHAJIN3a

Jlannbie. [TepeMeHHBIE TOJDKHBI OBITH KOJIMYECTBEHHBIMA, I3MEPEHHBIMU B UHTEP8A.1bHOL TIKATIC UIH IITKAJIe
otHowenuil . KateropruaibHble JaHHBIE (TaKWE KaK UCIIOBEIyeMas PEeJIUTUs WM MECTO POXKICHHS) He TOAXOIAT IS
(daxkTopHOTO aHaNN3a. JlaHHBIE, T KOTOPHIX BhIUUCIeHNE KoaddunnueHTa koppessnaun [Inpcona npeacraBiseTcs
OCMBICJICHHBIM, TIPUT'O/IHBI TAKXKe U JJIs1 (PAKTOPHOTO aHAJIN3A.

Jonymenns. 17151 kaXI0i Mapbl EpeMEHHbBIX JaHHBIC TOJDKHBI IPEACTABIISATE COO0I BRIOOPKY U3 ABYMEPHOTO
HOPMAJIbHOTO PACIpE/IesIeHNUs], & HAOJIIOIeHUs JOJDKHBI OBITh HE3aBUCUMbIMU. MO/1eJTb PaKTOPHOTO aHAJIH3a
[IPE/NOJIATAeT, YTO MePEMEHHbIE ONPE/IeIIIOTCS o0ME hakTopamu (pakToOpaMu, OLEHEHHBIMEI MOJIEIIBIO) U
XapaKTEePHbIMU UK crieluduueckuMu GpakTopaMu (He HEPEKPHIBAFOIIIUMUCS MEX/Ty HAOJIFOICHHBIMU
[ePEeMEHHBIMU ); BEIYHUCIISIEMbIEC OLIEHKA OCHOBAHBI HA TOM, YTO BCE XapaKTepHbIE (PAKTOPBI HE KOPPEIUPOBAHHBI
JIPYT C IPYTOM | C OOIMUMU (PaKTOPAMH.

Kaxk 3anyctuts nponenypy ®akTopHbIH aHAIN3
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1. Bribepute B MeHIO:
Anaym3 > Cumkenue pazmepHoct > ®akrop...

2. Bnibepute nepeMeHHbIE 111 (AKTOPHOTO aHAJIHN3A.

OT6op HabnroaeHuit AnA ¢aKTOPHOro aHanu3a

Kak oTo6paTh HAGIIFOACHUS [IJIS1 aHAJTH3a
1. 3anaiiTe nepemeHHyto oTdopa.

2. H_IGJIKHI/ITG o 3HavyeHune . YTOOBI BBECTHU EJIOC YUCJIO B KAYECTBC 3HAUCHU A 0T60pa.

Tonbko HAOIIOIEHUS C 9TUM 3HAYEHHEM IepeMeHHO# 0TOopa OyAyT UCIOJIb30BAaHBI B (DAKTOPHOM aHAJU3E.

OnucarenbHble CTaTUCTUKN PaKTOPHOro aHanusa

CrarucTuku. OZIHOMepH])Ie OonucCaTe/IbHbIC CTATUCTUKHN BKJIFOYAROT CPEIHEE 3HAUYCHUE, CPDCIHEKBAAPATUIHOC
OTKJIOHCHUEC U KOJIMYECCTBO Ha6J'[IOHCHI/Iﬁ 0e3 IPpONyHICHHBIX 3HAYCHUH JUTST KAk 0 HCpCMCHHOﬁ. HauvanbHoe
PCIICHHE BHIBOOAUT HAYAJIbHBIC O6IIIHOCTI/I, COOCTBEHHBIE 3HAYCHUS U J0JIN 00BSICHEHHOI AUCIEPCHUH, BBIPAXXCHHBIC B
IponcHTax.

Koppesimionnasi MaTpuna. Bo3MoxHOCTH /U151 BBIBOAA: KOA(D(UIIMEHTDI, ypOBHU 3HAYUMOCTH, JeTepMUHAHT, KMO
u xputepuit chepuunocTu baptiieTra, oOpaTHas, BOCIPOU3BEACHHAS U aHTHOOPA3.

*  KMO u kpurepuii cpepuunoctu baprierra. Mepa BeioopouHoit anekBaTHOCcTH Kaiizepa-Meiiepa-OnknHa
(KMO), ncriosb3yemast 1J1s1 IpOBEPKY TMIIOTE3BI O TOM, YTO YaCTHBIE KOPPEJISIIN MEXAY HEPEMEHHBIMU MaJIbl.
Kpurepnii cheprmunoctu baptieTTa nposepsieT TunoTe3y 0 TOM, YTO KOPPEJSIIMOHHAS MATPHUIA SBIISETCS
enuHUYHOM MaTpuueil. Eciu runoresa BepHa, (pakTopHAS MOJIENIb HEIPUT OHA.

*  Bocnpousgegennas. KoppesimoHHAs MaTpHIlA, OlCHEHHAS IO (PaKTOPHOMY PEIIICHHUEO. BEIBOASTCS Takxke
OCTaTKH (pa3HOCTh MEXAY ONICHEHHBIMI U HAOTFOACHHBIMI KOPPEIISIUSIMHT).

*  Anruoobpas. KoppeasuoHHast MaTpuia aHTuoOpa3oB COACPKUT KOIPPUIMEHTHI YACTHBIX KOPPEJISIIuii C
00paTHBIMM 3HAKaMH, & KOBapUAIMOHHAS MaTpUIla aHTHOOPA30B COAEPKUT YaCTHBIE KOBAPUAIINU C OOPATHBIMHU
3HaKaMu. B xopoiueii GpakTopHON Moiei 60IBIIMHCTBO BHEIMAT OHAJIBHBIX 3JIEMEHTOB OyayT MaJibl. Mepa
BBIOOPOYHOM a/IeKBATHOCTH HEKOTOPOTO (GaKTOPa JIGKUT Ha TUATOHAIIM MATPHULBI KOPPEIISUnil aHTHOOPa30B.

BbiaeneHue ¢pakTopoB B npoueanype PakTopHbI aHanus3

Mertoa. [To3BossieT 3a1aTh MeTO U3BJIeUeHUST (PAKTOPOB. J|OCTYITHBIE METO/IBI: TJIaBHBIE KOMIIOHEHTHI,
HeB3Bemenublit MHK, o606mennsiit MHK, MmakcumasbHOe paBaonogodue, pakTopu3anus rJIaBHOM ocH, aabda
(axTopuzanus 1 aHaJIu3 00pas3oB.

*  Anaau3 raasHeix KommoHeHTo8. MeTon BhIAENIeHNAS (PaKTOPOB, UCHOJIb3YEMBIil 1711 (OPMHIPOBAHUS
HEKOPPEIMPOBAHHBIX JIMHEHHBIX KOMOWHAIIII HAOIFOICHHBIX IEPEMEHHBIX. [IepBBIif KOMITIOHEHT MMEET
MaKCHMaJIbHYIo nucnepento. [TociaemoBaTesbHO MOTydaeMble KOMIIOHEHTHI OOBSICHSIFOT BCE MEHBIIIHNE JOJIN
JIUCTICPCHUH, ¥ BCE OHU HE KOPPEIMPOBAHBI MEX Ay COO0N. AHAJIN3 METOIOM I'JIABHBIX KOMIIOHEHT IPUMEHSETCS
JUIS TIOJTy4eHHs] HavaJIbHOTO (pakTOpHOro pemeHnus. MoXeT UCTIOIb30BATHCS 1JI CUHTYJIIPHBIX (BBIPOXK/ICHHBIX)
KOPPEJISIIUOHHBIX MATPHII.

*  Mertox neg3geuientviX HaAUMeHbUUUX K8aApaTos. MeTo I BeIIeIeH!S (PakTOPOB, MUHUMHU3UPYIOLINA CYMMY
KBaJIpaTOB Pa3HOCTEN MeX Iy HAOJI0aeMOl M BOCIIPOU3BEIEHHOM KOPPEJISIUOHHON MaTpuIlaMu 0e3 yueTa
auaroHaJieu.

*  ObobwenHblli MeTOT HAUMEHbUUX K8agpaTos. MeTOo I BeIIeIeHUS (aKTOPOB, MUHAMHU3UPYIOIIIA CYMMY
KBaAPAaTOB pa3HOCTEH MeXIy HAOIIOACHHOW U BOCHIPOU3BEACHHON KOPPEISIIHOHHBIMA MaTpunamu. Koppessm
B3BCIINBAIOTCS BCIIMYMHAMMU, O6paTHI)IMI/I XapaKTEPHOCTAM, TaK YTO NNCPEMEHHBIC C BBICOKOM XapaKTEPHOCTBIO
MOJIYy1YaroT MCHBIINE BECA, YEM IEPEMCHHBIC C HU3KOMH.

*  Merox maxcumarvnoro npasgononoous. Meton Boiaesienust GakTopoB. B kauecTBe OllEHOK MapaMeTpoOB
BBIOMPAIOTCS T€, IJIS1 KOTOPBIX HAOJII0IeHHAS] KOPPEJIAINOHHAS MaTpHIla HanboJiee MpaBaonoa00Ha, eciiu
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BBIOOPKA B34Ta U3 MHOTOMEPHOTO HOPMAJILHOTO pacnpenesieHus. Koppersnun B3BEIMBAIOTCS 3HAYCHASIMI,
00pAaTHBIMHE K XapaKTePHOCTSIM NEPEMEHHBIX, ! IPUMEHSACTCS] UTEPATUBHBINA aJITOPUTM.

*  Qakropusayus raasuvix oceil. MeToI BbIICTICHAS (PaKTOPOB M3 UCXOTHOM KOPPEIIAIIMOHHON MaTPHIIBI C
KBagpaTaMy KOI(PPUIHECHTOB MHOKECTBEHHBIX KOPPEJIAINI IO THATOHAJIN B KAYECTBE HAYaIbHBIX OIIEHOK
obmIHOCTel. DTH (PaKTOpHBIE HATPY3KH UCIIOJIB3YIOT JIJISI OIIEHKH HOBBIX OOIIHOCTEH, 3aMEIIATONINX CTaphle
OIIEHKH OOIIHOCTEW Ha [uaroHam. Mtepanuu OyayT MpoaoKaThCs 10 Te€X MOP, MOKa U3MEHEHMs OOIIHOCTER OT
OJIHO UTEepaluy K JPYroil He yI0OBJIETBOPSAT KPUTEPUIO CXOAUMOCTH.

*  Aavgha. Meton BbIIeICHUS (PAKTOPOB, pACCMATPUBAOIIII aHAJM3NPYEMbIe IEPEMEHHBIE KaK BEIOOPKY 3
IIPOCTPAHCTBA BCEX BO3MOXHBIX TepeMeHHBIX. OH MaKCUMH3HUPYET ajibha MPUTOTHOCTH (GaKTOPOB.

*  Anaauz obpaszos. Meton BeiIeaeHNS (pakTOPOB, pa3paboTaHHbI [ 'yTTMaHOM U OCHOBAaHHBIN HAa TEOPHUH
006pa3oB. O0mast 9acTh MepPeMEHHOM!, YaCTHBIN 00pa3, ONpeIesIIeTCs Kak ee JIMHEHHAsI perpeccrs Ha OCTaIbHbIE
IepeMeHHbIe, a He Kak (QYHKINS THIOTETHYSCKUX (PaKTOPOB.

Anaym3. [To3BosseT 3a1aTh A1 aHAIN3A MO0 KOPPEIAINOHHYIO MAaTPHITY, JTNOO KOBAPHAIIMOHHYIO MATPHILY.

*  MaTpuna KoppeJsiiuii DTOT BEIOOP ONpaB/aH, eCIM aHAJIU3UpyeMbIe TIepeMEHHbIE U3MEPEHBI B pa3HOM
Maciraoe.

* KoBapuannonnasi MaTpuma. DTo MOJIE3HO, KOTJ[a HEOOXOAMMO MPUMEHUTD (DAKTOPHBIN aHAJIN3 K OOJIBIIIOMY
YUCITY TPYIIL C PA3JIMYHBIMU IUCHEPCUSIMU ISl KAXK A0 epeMeHHOH.

Bl:ll[e.]'l](lTb. Bo3moxuo COXpaHCHUEC 0O BCex TexX (I)aKTOpOB, COOCTBEHHBIE YUCIA JJI1 KOTOPBIX IPEBOCXOIAT
3a1aHHOC 3HAUYCHUC, 0o COXPAaHCHHUEC 3aJTAHHOTI'O KOJIMYCCTBA (1)aKTOpOB.

BoiBoauth. [T03BOJIET 3aIPOCUTH BBIBO HETOBEPHYTOTO (PAKTOPHOTO PEIICHHS, a TakXe rpaduk TUma "oceis"
JUIS COOCTBEHHBIX 3HAYCHUH.

e  HenogepuyTtoe ghaxToproe peuieHue. BRIBOIATCS (haKTOpHBIE HATPY3KH (MaTpHUIa (pakTOPHOTO OTOOpaKeHMS),
OOITHOCTH U COOCTBEHHBIE 3HAUCHUS (DaKTOPHOTO PEIIeHust 6e3 BpalleHus.

e Ipagpux cobcTeennvix 3Hauenuil. [ papuk, HA KOTOPOM H300paKCHBI TUCIIEPCUY, CBI3aHHBIC C KAk IbIM
(dakTopoMm. Mcnonb3yeTcs I ONpeIeNICHUsI TOTO, CKOJIbKO (haKTOPOB CJIEAYET CoOXpaHUTh. OOBIYHO T'pauK
MTOKA3bIBACT SIBHBII pa3pbiB MEXKAY KPYTHIM HAKJIOHOM OOJIBIINX (PaKTOPOB U MOCTENCHHBIM YMEHBIIIEHIEM
ocTaJIbHBIX ("OChINb").

MaKCl/lMyM uTepaunﬁ 10 cxoaumMocTH. [To3BoJIseT 3a4aTh MaKCUMAJILHOE YHCIIO maroB, KOTOpO€ MOXET
HCIIOJIB30BATH AJITOPUTM IJI NOJTYUCHU A PEIICHUA.

BpalueHue ¢paKTopoB ana ¢akToOpHOro aHanusa

Mertoa. [To3BosieT BRIOpaTh METO BpalieHus! pakTopoB. JJOCTYIHBIC METO/IbI: BAPUMAKC, IPSIMOU OOJIMMUH,
KBapTUMAaKC, IKBIMAKC ¥ TPOMAKC.

*  Merox sapumarc. OpTOroHaJIbHBIA METO BPAILECHNS, MUHUMU3UPYIOIINNA YUCIIO IEPEMEHHBIX C BBICOKIMU
HArpy3KaMu Ha KaxJblid pakTop. DTOT METOA yIpoLIaeT HHTEPIPETALUIO GaKTOPOB.

*  Metox Ilpamoii 06.aumun. MeTO KOCOYTOJIbHOTO (HEOPTOrOHAJILHOT0) BpatieHus. CaMoe KOCOYrobHOe
pelieHne COOTBETCTBYET JefibTe, paBHOH 0 (o ymomyanuio). [To Mepe TOro, Kak AebTa OTKJIOHSETCS B
OTPHUIATEJbHYIO CTOPOHY, (DaKTOPHI CTAHOBSTCS O0Jiee OPTOrOHAIBHBIMUA. UTOOBI M3MEHUTH 33a/1aBaeMO€ IO
yMoJiuaHuto AesbTa (paBHoe (), BBeAUTE YUCIIO, MeHblIee WK paBHoe 0,8.

*  Merox keapTumakc. MeTon BpalieHus1, KOTOPBI MUHUMHA3HUPYET YUCIIO GaKTOPOB, HEOOXOTUMBIX LIS
00BICHEHNS KaXI0W MePeMEHHON. DTOT METO/T yIIPOIIAET MHTEPIPETALINIO HAOIFOICHHBIX TEPEMEHHBIX.

*  Merox sxeumarc. MeTOJ1 BpaILIeHUSs!, 00 beIUHSIFOIINN METObI BAPUMAKC, YIPOIIAIOIIHNN (GaKTOPBI, 1
KBAPTUMAKC, YIPOIIAIOIIHIN epeMeHHble. MUHUMU3UPYETCS YUCIIO IEPEMEHHBIX € OOJIBIIUME (DAKTOPHBIMHU
Harpy3kaMu 1 Yucjio (pakTOpoB, TPEOYEMBIX /T OOBSCHEHUS IEPEMEHHOM.

*  Bpawenue tuma npomakc. KocoyrojabHoe BpallleHue B IPEIMNOJIOKEHUH, YTO (PAKTOPBI MOTYT KOPPEJIUPOBATH
Mex 1y coboii. OHO IPOU3BOIUTCS OBICTPEE, YeM BpAICHUE THIIA IPSIMOM OOJIMMUH, II03TOMY OHO IOJIE3HO IS
60JIbIITIX HAOOPOB JAHHBIX.
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BoiBoauth. [T03BOJISET 3aIPOCUTD BBIBOJ TOBEPHYTOI'O PEIICHHS], & TAK)Ke IPaduKOB HATPY30K IS HEPBBIX IBYX
UM TpeX (paKkTOPOB.

* [logepnyrtoe pewierue. YTOOBI MOJIYYUTH IIOBEPHYTOE PEIICHAE, HEOOXOAMMO BEIOpATh METO BpareHus. Jis
OPTOTOHAJILHOTO BPAIIEHNS BBIIAIOTCS MaTpula GaKTOPHBIX HATPY30K MOCTIC BPAIIICHAS U MaTpuUIa
npeobpa3zoBanns HakTOpoB. 115 KOCOYTOJILHOTO BPAIICHUS BEIBOISTCS CIICTYIOIINE MAaTPUIBL: (DaKTOPHBIX
HArpy30K IMOCJIe BpallleHusl, CTPYKTYpHAS U KOppeIsauuii GpakToOpoB.

e Ipagpux dpaxropuvix Harpysox. TpexMepHBIi rpaduk GaxTOPHBIX HATPY30K A TpeX MepBHIX paxTopos. s
JIBYX(paKTOPHOTO PEIIeHNS BBIIAETCS ABYMEPHBIH rpaduk. Ecim BoIeIeH TOIBKO OAWH (GakTop, rpaduk He
BbIaeTcs. Ecm 3amano Bparienue, rpaduk BbIIaeTCS A1 MOBEPHYTOTO PEIICHHS.

MaKCHMyM uTepauuﬁ 10 cxoaumMocTH. 1103BoJIseT 3a0aTh MAKCUMAJILHOE YHUCIIO maroB, KOTOpPOE€ MOXKET
HUCIIOJIB30BATH aJITOPUTM [JIs BBIITOJIHCHUA BpallICHU .

3HaueHuA paKTOpOoB B npoueaype ¢aKTOpPHOro aHanumsa

Coxpannts Kak nepemMennbie. Co3aeT 110 OJTHOM HOBOM MEPEMEHHOM TS KaXKI0ro pakTopa B OKOHYATSIIbHOM
pelIeHnN.

Metoa. AbTepHATHBHBIE METO/IBI BRIYHCIICHUS (GaKTOPHBIX 3HAUeHNH - BapTierTa n Annepcona-Pyouna.

*  Perpeccuonnuiii meron. MeTon onleHUBaHUS K03 (GUIIMEHTOB (pakTOPHBIX 3HaUeHU. [losyuaromuecs OleHKA
(hbaKTOPHBIX 3HAUCHWIA UMEIOT CpelHEe, pABHOE HYJIFO, U AUCIEPCHIO, PABHYIO KBAIpaTy MHOKECTBEHHOTO
KO3 GUIHEHTA KOPPEISIIAN MEX Ty OIIEHCHHBIMU 3HAYCHUSIMU (PaKTOpa ¥ UCTHHHBIMU. DTU (aKTOPHBIE
3HAYCHUS MOTYT OBITh KOPPEINPOBAHBL, Jake ecM (PaKTOPHI OPTOTOHAILHEI.

*  3nauenus baprierra. Meton oneHnBaHus K03 GUIMEHTOB (haKTOPHBIX 3HAUeHHH. [ToTyuaeMble 3HAUCHUS
UMEIOT cpeiHee, paBHOe 0. MUHIMU3HPYETCS CyMMa KBaApaTOB XapaKTePHBIX (PaKTOPOB IO BCEM ITEPEMEHHBIM.

*  Merox Angepcona-Pybuna. Meto oneHuBanus K03hGuuueHToB GakTOPHBIX 3HAYCHUIT; MOAM(DUKALIMSI METO1a
BaprtnerTa, rapantupyroiias OpToroHaJbHOCTb OLEHEHHBIX (DakTOpoB. [Tosyyaemble 3HaUCHHS
HEKOPPEJINPOBaHbL, UMEIOT cpeaHee 0 U cTaHAapTHOE OTKJIOHEHHME 1.

BoiBecTn MaTpuny ko3¢ dunnenToB 3nauennii pakTopoB. BeiBoauT k03 GHUIMEHTHI, HA KOTOPbIE YMHOXKAIOTCS
TepeMeHHBIE JIJTS1 TTOJTyIeHIS 3HAUeHUH (paKTOPOB. BEIBOASATCS TakKe KOPPEIIAIUN MeXAY PakTOPHBIMU
3HAYCHUSIMI.

NMapameTpbl npoueaypbl PaKTOPHLIN aHanNu3

IIponymennsie 3Ha4enus. [103BoIseT 3a0aTh PekUM 00paOOTKM MPOMYIIEHHBIX 3HaUeHUH. BO3MOXHBIMEI
aJIbTepHATUBAMM IJIs1 HAOIIOACHUIT C TPONYIIEHHBIMU 3HAUEHUSIMHU SIBJISIOTCS] UCKJIFOUCHUE YeAUKOM , UCKIIFOYCHHE
I1011apHO UITY 3aMEHa MPOMYIIEHHOr O 3HAUYCHUS CPETHUM.

®opmart BbIB01a K0d(dunmenToB. [103B0OIIIET 3a1aTh PEXKUM BBIBOIa MAaTPHIL. BBl MOXeTe OTCOPTUPOBATH
KOA(QQHUIUCHTHI IO BEJIMINHE U HE BBIBOJIUTH KOIPPHUIHUCHTHI, KOTOPHIE IO MOJIYJIFO MEHBIIE 3 JAHHOTO 3HAYCHUS.

Komanpna FACTOR: gononHutesnbHblie BOBMOXHOCTU

SI3BIK CHHTAKCHCAa KOMAaH/ TAKKe TO3BOJISIET:

* 3agaTh KPUTEPHUH CXOIUMOCTH UTEPAIHIA JJIS1 BBIIEICHNS (PAKTOPOB U BPAIICHUSI.

* 3anarth OT/AEJIbHBIC I'paduKK BpalleHus GakTopoB.

* 3anaThb, CKOJILKO 3HAYEHUHN (PaKTOPOB HY)KHO COXPAHSTh.

* 3amaTh quUaroHAJIbHBIC 3HAYCHUS TSI MeTO1a (haKTOPU3AIINHA TJIABHON OCH.

* CoxpaHHUTh Ha TUCKE KOPPEJALHUOHHBIE MATPHUILI U MATPHULBI (PAKTOPHBIX HATPY3O0K JJIS JAJIbHEHIIIEro aHaIu3a.

e CyHTaTh U AHAJU3UPOBATH KOPPEJSIIIMOHHBIE MATPHIBI U MATPHUIBI (PAKTOPHBIX HATPY3OK.
Oo6patutech k Command Syntax Reference 3a nojHoi nHGOpPMANUCH O CHHTAKCUCE SI3bIKA KOMAH/I.
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FmaBa 23. Bbibop npouenypbl Knactepusauuu

KracTepHbIif aHAJIN3 MOHO BBIIOJIHUTE, UCIOJIB3YS NPOIEIyPhl ABYX3TAIIHOTO, HEPAPXUUECKOrO KJIACTEPHOIO
aHaym3a uim Metona k-cpennux. Kaxaas npouenypa UCHosb3yeT pa3Hble aJilrOPUTMBI J1UIsE (JOPMUPOBAHUS
KJIACTEPOB, U KaXKasi UMEeT NapaMeTpbl, HEAOCTYIIHbIE 1JI APYTUX.

JIByX3Tanublii KIacTepHblil anam3. J{J1ss MHOTHX MPIJIOXKEHUI mponeaypa JByXaTalmHbIH KJIaCTepHBIN aHATII3
OKaXXeTCsI MOIXOISAIIM BeIOOpoM. OHA TaeT CIIeAYIONINe YHUKAIbHBIE BOZMOXKHOCTH:

* ABTOMATHYECKUI BHIOOP HAMJTYUIIIETO YUCJIA KJIACTEPOB M MEP ISl BLIOOPA KJIACTEPHON MOJIEIIH.

e KiactepHble MOZEJIM MOXKHO CTPOUTH OJJHOBPEMEHHO HAa OCHOBE U KaTErOPUAJIbHBIX, U HEIPEPBIBHBIX
[IEPEMEHHBIX.

* CoxpaHEeHHE MOJIEJH KJIACTEPOB BO BHemHeM XML ¢aiire 11 qampHEHIero CAnThIBaHUS 3TOTO (haiia
OOHOBJICHHSI MOJIEJI KJIACTEPOB HA OCHOBE HOBBIX JTAHHBIX.

Kpowme toro, nponieaypa JIByXdTamHbIi KJIACTEPHBINA aHATIM3 MOXKET aHAJIM3UPOBATHL OOJIbINNE (HaiiyIbl JAHHBIX.

Hepapxuyecknii kjacTepusii anamm3. [1pumenenue nponenypsl Mepapxudeckuii KJIaCTEpHBIM aHAJIN3 OrpaHUBAETCS
HeOOJIbIIMMHY (haiijIaMy JTAHHBIX (COTHH OOBEKTOB IS KJIACTEPU3AIMHN), OJTHAKO OHA 00J1a/1aeT CIIeAYIOUIMMHU
YHUKAJIbHBIMU BO3MOXXHOCTSIMH:

*  CnocobHOCTh pa30UBATh HA KJIACTEPHI KaK HAOIIOACHUS, TaK U IEPEMEHHBIE.

*  CnocobHOCTH GOPMIPOBATH AWANIA30H BOZMOXKHBIX PEIICHUI U COXPAHATH MPUHAIICKHOCTD K KJIacTepaM JJIs
KaXJ10TO U3 3TUX PEUICHUN.

* Haimine HECKOJILKAX METO0B (POPMHUPOBAHUS KIIACTEPOB, IIPeOOPa30BAHIS IEPEMEHHBIX U H3MEPCHUS
pPACCTOSTHHI MEXTy KJTACTEPaMHU.

[Mponenypa Mepapxudaeckuii KIIACTEPHBII aHAJIN3 MOXET aHAJM3UPOBATH HHTEPBAJIbHEIC (HENPEPHIBHBIC), TBONYHBIC
NIepeMEHHbIE WJIM KOJIMYECTBA, €CJIM BCE TIEPEMEHHBbIE UMEIOT OJIMH W TOT K€ THIL.

Kuaacrepubiii anam3 metoaom k-cpeannx. [Tpumenenue npouenypsl KiactepHslii anams MeTo10M k-cpeHux
OTPAaHUYUBAETCS HENPEPBIBHBIMU JAHHBIMU U TPeOyeT 3aJaHus YKciia KJIACCOB 3apaHee, HO OHA UMeEeT CIIeAYIoIue
YHUKAJIbHbIE BO3MOXHOCTH:

*  CrHocoOHOCTB COXPAHATH PACCTOSHUS OT IIEHTPa KJIAcTepa 10 KaXJI0ro 00beKTa.

*  CrnocoOHOCTh CYMTBIBATH HavaJIbHBIC IICHTPHI KJIacTepoB U3 BHelrHero (aitima IBM SPSS Statistics u coxpaHsTh B
HEM OKOHYATEJIbHBIE IEHTPHI KJIACTEPOB.

Kpowme Toro, mpouenypa Kiactepuslit anamms meTo1oM k-CpeTHIX MOXET aHAJM3UPOBATh OOoJIbIINe (haltJIbl
JOAHHBIX.
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naBa 24. [1ByxaTanHbii KNnacTepHbin aHanus

ITpouenypa JIByX3TamHbIi KIacTepHBIN aHATIM3 MIPEICTABIISIET COOOM CPEeICTBO pa3BeJOYHOI0 aHAIN3A IS
BBISIBJICHUS €CTECTBEHHOI'O pa3OueHust Habopa JaHHBIX HA IPYNIBI (MU KJIacTephl), KOTOpoe 0e3 ee MPUMEHEHUs
TPYAHO OOHAPYXKUTh. AJITOPUTM, HCIOJIb3YEMBIii 3TOH MPOIEAYPOil, UMEET HECKOJILKO IPUBJICKATEIILHBIX
0COOEHHOCTEH, KOTOPBIE OTJIMYAIOT €T0 OT TPAJAUIMOHHBIX METOI0B KJIACTEPHOTO aHAJIN3A:

* Pa6orac KaTeropuajJbHbIMA U HEIIPEPLIBHLIMH NIE€PEMEHHLIMU. Hpeﬂnonaraﬂ HE3aBUCUMOCTDb NICPEMCHHBIX, MOKHO
CUYUTATh, YTO KAaTCrOpUAJIbHBIC U HENIPEPBIBHBIC IIEPEMEHHBIE UMCIOT COBMECTHOC NMNOJIMHOMUAJIbHO-HOPMAJIbHOC
pacmpeesieHue.

* ABTOMAaTHYeCKHii BBIOOD uKc/Ia KiacTepoB. CpaBHUBAS 3HAYCHUS KPUTEPHS 0TOOpa MOJENHN TSI Pa3IMIHBIX
KJIACTEPHBIX PEIICHUI, IPOoIeTypa MOXKET aBTOMAaTHUYECKHU ONIPEICINTh ONTUMAJILHOE YHUCIIO KJIACTEPOB.

*  Macmragupyemoctb. Dopmupysi epeBo cBoicTB kiactepoB (CK), KoTopoe sBIIsSeTCsS KOMITAKTHBIM
pe/icTaBlieHneM nHpopMaIuu o0 HabJIIOICHUSIX, IBYXITANHBINA aJITOPUTM MO3BOJISIET AHAJIU3UPOBATH OOJIbIINE
(hailyibl JaHHBIX.

IIpumep. Komnanuu npon3BoCTBA NOTPEOUTEIBCKIX TOBAPOB M PO3HUYHON TOPTOBJIM PEryJISIPHO NIPUMEHSIOT
METO[bI KJIACTEPHOI'O aHAJIU3a K JAHHBIM, ONUCHIBAIOIIUM OKYIATEIbCKUE IPUBBIYKY UX KJIMEHTOB, a4 TAKXKE UX
10J1, BO3PACT, YPOBEHb JOXOJO0B U T.J1. DT KOMIAHIM HACTPAUBAIOT CTPATErN MapKeTHHIa U PA3BUTUS
MIPOM3BOCTBA Ha KAXKIYIO U3 TPYIII MOTPeOUTEIIeH, YTOObI yBEJIMYUTD IPOIAKH U MOBBICUTH NTPUBEPKEHHOCTD
oTpednTeNeil MapkaM TOBAapOB.

Mepa paccrosinus. BeIOop B 3T0i1 rpymme onpesesrsieT, Kak BEIYUCIIIETCS CXOCTBO MEXIY ABYMS KJIaCTePaMH.

* Log-npaBaonomodus. Mepa mpaBaomnoqo0ust IPUIICHIBACT IEPEMEHHBIM BEPOSTHOCTHOE pacHpeciCHIE.
[MpenmomaraeTcs, YTO HEMPEPHIBHBIC IEPEMEHHBIC MMEIOT HOPMAaJIbHOE paclpe/ie/icHre, a KaTerOpruaIbHbIC
IIepeMeHHBIE - TOJIMHOMHAIbHOE. Bee mepeMeHHbIe IpeAnoIararoTcs He3aBUCHMbIMU.

* EpximaoBa. EBxinioBa Mepa sIBJISI€TCS PACCTOSIHUEM "TIO IPSIMOiA JIMHUM" MeXy IByMsl kiactepamu. OHa
MOXET OBITh UCIOJIb30BaHA, TOJIBKO KOT/Ia BCE NIEPEMEHHBIC SIBJISIFOTCSI HEITPEPLIBHBIMU.

Yncso kaacTepoB. BeiOop B 3TOi rpyIme Mo3BoJIsIeT 3a0aTh, Kak OyIeT OMPeaesIThCS YICIIO KJIaCCOB.

*  OmnpenensTh aBTOMaTHYeCKH. [1porierypa aBTOMaTHUECKU ONPE/ICINT "HAMITyYIlee" YUCIIO KJIACCOB, UCHOJIB3Y S
KpUTEpHIi, 3a1aHHBIA B Tpynne Kputepuit kiracrepusanuu. JoMOHATEILHO BBl MOXETE BBECTH HOJIOKUTEIILHOES
IeJIOe YHCII0, 3a/IaF0Iee MAaKCUMAaJIbHOE YICIIO KJIACTEPOB, KOTOPOE JOJDKHA PaCCMOTPETH IMPOIEIypa.

* 3aaarb. [To3BostsieT 3a(hUKCHPOBATH YUCIIO KJIIACTEPOB B PEIlleHUH. BBeINTE MOJIOKHUTETILHOE [IEJIOe TUCITO.

Kosm4ecTBO HeNMpepbIBHBIX MEPEMEHHBIX. DTa IPYIIA JAaeT CBOIHYIO HHPOPMAINIO 00 YCTAHOBKAX, KACAFOIIIXCS
CTaHJAPTU3AINU HEIPEPHIBHBIX IEPEMEHHBIX, 3aJaHHBIX B IMAJIOrOBOM OKHe [TapameTpsl. JlOOJHUTEIBHYIO
uHpopMaImio cMoTpuTe B passese [ TlapaMeTpbl npoleaypbl JIByXoTanHblii KJlacTepHblii anams” Ha ctp. 112}

Kpurepnii knactepusamuu. Beroop B 3Toi rpymie 3agaeT cnocod, KOTOPHIM aBTOMATHYECKUH aJIrOPATM
KJIaCTepU3alliy ONpeaesieT YUCJIO Ki1acTepoB. MoXHO 3a1aTh 060 baliecoBckuit mHGOpMAIMOHHBINA KpUTEPUi
(BIC), mu60 Mndopmarmonnsii kputepuit Axauke (AIC).

JlaHHBIE 1JIsI TBYX3TAIMHOTO KJIACTCPHOTO aHAJN3a

Jlannbie. [lannas nporeypa paboTaeT Kak ¢ HeMPEePhIBHBIMHE, TAK U C KATErOPHAJIbHBIME IEPEMEHHBIMHU.
HaburoieHust mpecTaBIIsiioT co00it 00bEKThI KJIACTEPU3AIINY, A IEPEMEHHBIE SIBJISIFOTCSI ATPUOYTaMU, HA KOTOPBIX
OCHOBBIBAETCSI KJIACTEPHU3ALIHSL.

IMopsiaok Hadoaennii. OOpaTUTEe BHUMAaHUE HA TO, YTO JIEPEBO CBOWMCTB KJIACTEPOB ¥ OKOHYATEJILHOE PEIICHIE

MOTYT 3aBUCETH OT MOopsiaka HaOmoaeHnH. YTOOBI MUHUMU3UPOBATD dPPEKT MOPSAKA HAOIIOICHIIA, PACTIOIOKUTE
uX B CIy4aitHoM mopsifike. BO3MOXKHO, YTO BBl 3aXOTUTE MOJIYYUTh HECKOJIbKO PA3JIMUHBLIX PEIICHUH ¢
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HAOJIFOICHUSIMHY, YO PSTOYEHHBIMHE CIIyYaiHBIM 00pa3oM, 9TOOBI TPOBEPUTH CTAOMIHLHOCTh JAHHOTO perieHns. B
CHTyalusx, KOT1a 3TO TPYAHO CIEJIATh B CUIIY YPE3BbIYANHO OOJIBIINX pa3MepoB (HaiIoB, MOKHO B KaUeCTBE
JIbTEPHATUBBI HECKOJIBKO Pa3 BBIIOJHUTE NPOIEIYPy C BHIOOPKOH HAOIIOACHUI, OTCOPTUPOBBIBAS €€ B CIIyIaifHOM
MOPSLIKE.

IIpeanoso:xennsi. Mepa paccTOsiHUS, OCHOBAHHAS HA IPABIONOA00UY, IPEIAIOJIAracT, YTO IEPEMCHHBIC B
KJIACTEPHOHN MOJIEIH SIBJISTFOTCS He3aBHCUMBIMHU. KpoMe TOTo IpeAroaraeTcs, 4To Kax/aas HelmpepbhIBHAS
nepeMeHHa sl IMeeT HopMallbHOE (TaycCOBO) paclpe/iesieHre, a Kakaasi KaTeropuajbHas mepeMeHHas -
MTOJIMHOMHUAJILHOE paCIpeieSieHne. DMIUPHISCKAE HCCIICOBAHNS MOKA3BIBAIOT, YTO 3TA MPOIEAYPa BIIOJIHE
YCTOHYMBA K HAPYIICHUSM MPEIIOJIOKEHIN Kak O He3aBUCHUMOCTH, TaK M O Paclpe/ieIeHIIX, OJHAKO CJICAYeT
MPOBEPUTH, HACKOJIBKO 3T MPEATIOJIOKEHNS BBIMOJHSIIOTCS.

EJ'IH IOPOBEPKHU HE3aBUCUMOCTHU ABYX HCHPCPBIBHBIX IICPEMCHHBIX BOCHOJ'II)3YI71TCCI) npouez[ypof/i HapHLI

Koppestsiuuy} JI1sl NpOBEPKU HE3aBUCUMOCTH JABYX KATErOpHaIbHBIX MEPEMEHHBIX BOCIOJIb3YHTECh Ipoleypoit
[Tabmbl COHpH)KeHHOCTI/Il 11 mpoBepKy HE3aBUCUMOCTH MEXAY HEIPEPBIBHOI MEPEMEHHOU M KaTeropraIbHON
MepEeMEHHON BOCIIOJIB3yHTECh POy PO |Cpe}1HI/I€I 71 mpoBepku HOPMAJILHOCTH HETIPEPBIBHOW ITIEPEMEHHOIM
BOCIIOJI3YHTECh Hpoueﬂypoﬁh/lccneHOBaT}_,I 711 mpoBepKu TOTO, YTO KaTeropuaibHAsi IEpeMEHHAS IMEeT
3a1aHHOE TIOJMHOMHAJIBHOE PACIIPEIeseHNe, BOCIIOIb3YiiTech mpoleaypoii |[Kpurepuii xu-kBaapart|

Kak 3anycTuts npouenypy JByXaTanHbli KJIACTEPHBINA aHATIN3
1. BribGepute B MeHIO:
Anam3 > Knacendukanns > /IByX3TanHblii KJIACTePHbIH AHAIM3...

2. Bribepute ogHY WM HECKOJIBKO KaTETOPHABHBIX MJIM HEIPEPHIBHBIX IEPEMEHHBIX.

Takxe MOXHO BBINIOJIHUTH YKa3aHHbIE HUXKE ACUCTBUS.
* VCTaHOBUTDH KPUTEPHUH, IO KOTOPHIM (POPMUPYIOTCS KJIACTEPHI.

® BbI6paTL YCTAaHOBKH OJIsA O6pa6OTKI/I IIYMOB, BBIACJICHUS MIAMSATU, CTaAHJAPTU3alUU IICPEMEHHBIX U BBOAA
KJ'IaCTCpHOfI MOJCJIN.

* 3ampoc BBIBOJIA CPEACTBA MPOCMOTPA MOJIEIIEH.

* CoXxpaHUTh pe3yJIbTAThl IOCTPOEHUS MOJIESN B paboueM (aitie nim BHemmHeM XML daiiie.

MapameTpbl npoueanypbl [ByXaTanHbIA KNacTepHbIA aHanus3

O0padoTka BLIOPOCOB. DTa I'PYIIA MO3BOJISET 00pabaTHIBATh BRIOPOCHI CHIEIUAIBLHBIM 00pa3oM BO BpeMst
KJIACTEpU3aIIH, €CIIN 3al0JIHsAeTCs iepeBo cBoicTB kiacTepoB (CK). [lepeBo cBoiicTs kiactepos (CK) sBiseTcs
IIOJIHBIM, €CJI OHO HE MOXET OO0JIbIlle IPUHUMATh HAOJIFOICHUS B TEPMHUHAJIBHBIH y3€JI 1 HUKaKOW TePMUHAJIbHBIN
y3€eJI He MOXET OBITH pa3/IeJieH.

* Ecmum BB 32712711 06pabOTKY myMoB u JiepeBo cBoicTB (CK) kiacTepoB 3amosHsgeTcs, TO OHO OyAeT MepecTpoeHO
II0CJIC TOT'O, KaK Ha6J’II—O,HeHI/ISI B PA3pPCIKCHHBIX JIUCTHAX 6y,£lyT IMOMCEIIECHBI B JIMCT IIyMa. JIuct cuuraercs
Pa3peKECHHBIM, ECJIM OH COJICPKUT MEHbIIIE HAOJIFOACHUI, YeM 3aIaHHBIM MPOLEHT OT MaKCUMAJIbHOTO pa3Mepa
smcta. [Tocite Toro kak AepeBo MepecTpOeHO, BEIOPOCH! Oy IyT MOMEIIEHBI B AepeBO cBOMCTB kiactepoB (CK),
€CJIM 9TO BO3MOXHO. B MpOTUBHOM cJityuae BLIOPOCH OY/1yT OTOPOIIIEHBI.

* Eciu BbI He BeIOepeTe 00pabOoTKy IIYMOB U iepeBo cBoicTB kiactepoB (CK) 3anomnnseTcs, To OHO OyIeT
MIEPECTPOCHO C MCIOJIb30BAHIEM OOJIBIIIErO MOpOora U3MEHEeHUs paccTosiHus. [1ociie OKOHYaTeIbHOTO pa3oueHust
Ha KJIACTEPbI, 3HAUCHHUSI, KOTOPBIC HE MOTYT OBIThH IPUIKCAHBI K KJIACTEPAM, IIOMEYAFOTCSI KaK BBIOPOCHL.
Kracrepy BbIOpOCOB 1aeTCst HAeHTH(DUKAIIMOHHDIN HOMEP —1, U OH HEe BKJIFOYAETCS B MOJICYET YUCIIA KIIACTEPOB.

Bbiiesienne naMsai. J1a rpyIia M03BOJIIET 3a1aTh MAKCUMAaIbHOE KOJIMYECTBO NaMsiTH B Merabaitax (MB),
KOTOPYIO JTOJDKEH MCIOJIb30BATh AJIrOPUTM Kiiactepu3anuu. Ecim mporeypa mpeBbICUT 3TOT MAKCUMYM, TO OHA
UCIOJIb3YET JAMCK JIJISt XpaHeHUs] MHPOPMALIUK, KOTOpas He yMellaeTcs B naMsTH. 3afaiiTe yiciio, 0oJbliiee 1l
paBHoOe 4.

M HpOKOHCyHbTprﬁTSCL C BalllUM CUCTCMHBIM aJIMUHUCTPATOPOM IIO ITOBOAY MAKCUMAJIbHOI'O 3HAYCHM,
KOTOPOC MOXKET OBITh 3aJ1aHO JJIS1 BaIlel CUCTEMBI.
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° AJ'[FOpPITM MOXKET HE HAWTU MOJAXO/ISIICE UK 3aJAHHOE YUCIIO KJIaCTECPOB, €CJIK 53TO 3HAYCHUE CIITUIIKOM MaJIo.

CrangapTuzamms nepeMeHHbIX. AJITOPUTM KJIACTepU3aluu paboTaeT co CTAaHAAPTU30BAHHBIMU HENPEPHIBHBIMU
nepeMeHHbIMU. Bee HenpepbIBHBIE TEPEMEHHBIE, KOTOPbIE He CTAHAAPTU30BAHBI, TOJKHBI OBITH OCTABJICHBI B CITIICKE
IMonnexat crangapTuzanuu. YToObI HECKOJIBKO C3KOHOMUTD BpPeMsI U CHU3UTh BBIYUCIUTEIIbHBIE 3aTPAThL, MOXKHO
IIOMECTHUTDH BCE HEPEPHIBHBIE IIEPEMEHHBIE, KOTOPBIE YK€ CTAHAAPTU30BaHBI, B CIUCOK CUUTAFOTCS
CTaH/IapTU30BAHHBIMHU.

Z[OHOJ'[HI/ITeJ'IbeIe nmapamMeTpsbI

Kputepun nactpoiiku 1epeBa cBoiicts kiaacrepo (CK). Creyrolye ycTaHOBKY aJITOPUTMa KJIaCTepU3anum
OTHOCSITCSI HEMOCPEACTBEHHO K K JiepeBy cBOMCTB kiactepoB (CK), u ux ciieyeT u3BMEHSTh C OCTOPOXHOCTBIO:

*  HavaabHblii mopor H3MeHeHHs paccTOsHNsA. DTO HAYaJIbHBIN OPOT, UCIIOIB3yeMBbIi Tt mocTpoerus aepesa CK.
Ecmm BrirOUeHNe manHOTO HabmoAeHus B mcT aepeBa CK gacT miIoTHOCTh, MEHBIIYIO, YEM ITOPOT, TO JIUCT HE
paszaesnseTcs. Ecam mI0THOCTE MPeBOCXOIUT MOPOT, TO JIUCT pa3AesIsaeTcCs.

*  MaxkcumaJjbHoe YiCJI0 BeTBell (Ha y3ei). MakcuMasibHOE YMCIIO Y3JI0B, SIBJISFOIIUXCS HEMOCPEICTBEHHBIMU
MTOTOMKaMH, KOTOPOE MOXET UMETh y3eJl.

*  MakcumaJibHas rjiy0uHa aepeBa. MakcuMmalibHOE YUCJIO YPOBHEH, KOTOpoe MoxkeT umeThb aepeo CK.

e MakcuMaJIbHO BO3MOKHOE YHCIIO Y3JI0B. DTO yKa3bIBaeT MakcUMalibHOE YKcIIo y3J10B B AepeBe CK, koTopbie
MOTYT GBITh CO3/IaHBI IIPOLEAYPOHA, Ha ocHoBe yukimu (b ' —1)/ (b — 1), riae b ecTh MakCHMaIbHOE YHCIIO
BETBEl, a d ecTh MakCUMaJIbHas TJIyOuHa nepeBa. OTaaBaiiTe cebe OTUET B TOM, YTO YPE3MEPHO OOJIBINIOE IEPEBO
CK MOXeT BbI3BaTh IIEPEPACXOJ] CHCTEMHBIX PECYPCOB U HEOJIArONPUSTHO MOBIIUSATH HA 3(p(PEKTUBHOCTH
npouenypsl. Kaxaplii y3es TpebyeT, kak MUHUMYM, 16 GaiT.

OO0HOB./1IeHHEe MO/IeJIH KJIACTePoB. DTa I'PYINA NO3BOJIIET UMIIOPTUPOBATH U OOHOBJIATH MOZEJIb KJIACTEPOB,
MIOJIy4EHHYIO B pe3yJIbTaTe MPOBEACHHOTO paHee aHaim3a. Bxoanoil ¢daitn cogepxut nepeBo CK B popmarte XML.
ITozsxe 3Ta MoJiesb OyAeT OOHOBJIEHA C HOMOIIBIO JAHHBIX, COAEPKAIINXCS B AKTUBHOM (aiisie. B rimaBHOM
JINAJIOTOBOM OKHE MMEHA MEPEMEHHBIX JTIOJDKHBI OBITh BEIOPAHBI B TOM K€ HOPSIIKE, B KOTOPOM OHH OBLIN 3a/1aHbI
BO BpeMsl IpOBeIeHHOr o paHee aHaim3a. Paiist XML ocraeTcst HEU3MEHHBIM [0 TeX I1OP, I0KA Bbl HE COXPAHUTE
nH(pOPMAIHIO O HOBOI MOJIEJIM [I0JT TEM XK€ UMeHeM. [{onosHuTeIbHY 0 HHPOPMAIIMIO CMOTPUTE B pa3ueﬂe
fnponenypsl JIByXdTamHblil KIacTepHbIi anams’}

Ecmm 3aJaHoO 00OHOBJICHHE MOICJIM KJIACTECPOB, UCIIOJIB3YIOTCA TC MapaMETPhI, OTHOCAIINUECA K d)OpMI/IpOBaHI/I}O
ACpeBa CK, KOTOPBIC ObLIIH 3a1aHbI JJ1S1 UCXOTHOM MOJICJIN. Bounee KOHKPETHO, UCIIOJIB3YROTCA MCpPaA PACCTOAHUA,
BBIJICJICHUC NIAMSATU U YCTAHOBKH B KPUTCPUAX HaCTpOﬁKH JacpeBa CK JJIA COXpaHCHHOﬁ MoJ€JIi, a JIIO0OBIE
YCTAaHOBKH IJIA OTUX MMApaMETPOB, 3aTaHHBIC B JUAJIOTOBbIX OKHAX, MTHOPUPYIOTCA.

Ilpumeuanue: ITpu BHIIOJHEHNN OOHOBJICHHUS MOJEJIN KJIACTEPOB NMPOILEAypa MPeanoIaraeT, YTo HUKaKkue u3
BBIOPAHHBIX B AKTUBHOM HaOOpe NaHHBIX HAOJIIOACHN, He OBLIIN UCIOJIB30BaHBI IS CO3/JaHUS HCXOTHONW MOJIe N
kiactepos. [Iponenypa Takxe npeanosaraer, 4To HaOJIIOAEHUS, UCIOJIb3YeMble IPU OOHOBJIEHUH MOJIEIH,
U3BJICYEHBI U3 TOH K€ FeHepasbHON! COBOKYIHOCTH, YTO ¥ HAOIIIOJEHUS, HCIOJIb30BAHHbBIE IPU CO3JaHUU UCXOAHOMI
MOJIEJIN; T.€. CPEIHIE 3HAUCHNS U JUCIePCHH HEIIPEPBIBHBIX IIEPEMECHHBIX W YPOBHU KaTETOPHAIBHBIX TIEPEMEHHBIX
MIPEANOJIarafoTCs OIMHAKOBBIMU 110 000uM Habopam HabmoaeHnit. Eciim "HOBBIN" 1 "cTaphlii" HAaGOPHI
HAOJTIOIeHNI M3BJICUCHBI U3 HEOJHOPOIHBIX TeHEePAJIbHBIX COBOKYIMHOCTEH, TO IS MOJTyYeHHUS HAVITYYIIIAX
pPe3yIbTATOB CIIEAYET 3aMyCTHTH MPONEAYPY JIByXaTamHbIi KJIACTEPHBIH aHAN3 711 00 BeIMHEHHOTO Habopa
HAOJIFOIeHUT.

BbiBoA npoueaypbl [ByxaTanHbIi KNacTepHbI aHanu3

BoiBoa. DTa rpymma npeocTaBsieT HapaMeTPhI JJIs BBIBOIA TaOJIUI] pe3yIbTaATOB KJIACTEPU3AIIHH.
e CaojHble Ta0/mNbl. Pe3yIbTaThl BHIBOISTCS B CBOAHBIX TAOJIUIAX.

e JluarpamMmsl H TA0/IMIBI B CPE/ICTBE MPOCMOTPA MojIeJieil. Pe3yJsibTaThl BEIBOASITCS B OKHE CPEICTBA MPOCMOTPaA
MOIeJICH.
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* Ilosast HopmMupoBauus. 3/1eCh BEIYUCIISIIOTCS JAHHbIE KJIacTepa [JIsl IEPEMEHHBIX, KOTOPbIE HE HCIOJIb30BAJIICh B
co3aHuy Kyactepa. [1os HopMUPOBaHUS MOTYT OTOOPaXaThCs BMECTE C BXOJHBIMU (QYHKIMSIMU, €CJIN MX
BBIOPATH B AMAJIOrOBOM OKHE BbIBo. 101 ¢ mponylieHHBIMU 3HAYeHUSIMU UTHOPUPYIOTCSI.

PaGounii ¢aiisn JaHHbIX. DTa rpynna no3BoJseT COXPAHUTh EPEMEHHbIE B AaKTUBHOM Habope JaHHBIX.

* Co3aaTh nepeMeHHYIO PHHAJIEKHOCTH K KJIacTepaM. DTa IepeMeHHAs COIEPKUT UICHTUPHUKAIIMOHHBIK HOMEp
KJIacTepa JUIsl KaKJ0ro HaOIroieH!s. DTa IepeMEHHasl UIMEeT UMl £5C_71 , TIE N SIBJISIETCS MTOJI0KUTEIbHBIM
IeJIBIM YUCJIOM, 0003HAYAIOIIUM NMOPSAKOBBIA HOMEP ONepaly COXpPAaHEHHUsI aKTUBHOr0 Habopa JaHHBIX,
BBITNOJIHEHHOM 3TOM mpolenypoit B TeueHHe JaHHOIO CeaHca paboThl.

®aiibl XML. OxoHuaTebHas MoAe)b kiacTepoB u JepeBo CK SBIISIOTCS ABYMsI TUIIAMHU BBIXOIHBIX (haliIoB,
KOTOPBIE MOXHO 3KCIIOPTUPOBATHL B hopmaTe XML.

*  DKCNOPTHPOBATH OKOHYATEIBLHYIO MO/eb. OKOHYATEJIbHAS MO/IEJIb KJIACTEPOB IKCIOPTUPYETCS B 33JaHHOM
¢aiine B popmare XML (PMML). DToT aiiin Moiem MOKHO UCIIOIb30BaTh ISl IPUMEHEHMS HHPOPMAIUH O
MOJIEJH K APYrUM (paifijiaM JaHHBIX C [[EJIbIO CKOPUHTA.

*  DKcnopTHpoBaTh JepeBo cBoiicTB KiaacTepoB (CK). DToT napamMeTp MO3BOJISIET COXPAHUTH TEKYIIEE COCTOSIHUAE
JlepeBa KJ1acTepoB 1 OOHOBUTH €ro MO3)e, UCHOJIb3YSI HOBBIE JaHHBIE.

CpeacTBO NpocMOTpa KnacTepos

KactepHble MOIe I OOBIYHO UCIIOJIB3YIOTCS JJIS1 BBISIBJICHUS TPYII (WM KJIACTEPOB) MOXOKUX 3aIUCEH ITyTeM
WCCIICIOBAHNS IEPEMEHHBIX, B KOTOPBIX CXOJCTBO YWICHOB OHO T'PYIIBI BEJIMKO, & CXOJCTBO MPEICTABUTEIICH
pa3HBIX Tpyni Maio. [loyueHHbIe Pe3yIbTaThl MOXHO MCIOIB30BATH I HACHTU(DIKAINH B3aNMOCBSI3EH,
KOTOPBIE APYTUM IMyTeM OBIII0 ObI TPYIHO OOHAPYXUTH. Hanmpumep, ¢ TOMOIIBIO KJIACTEPHOTO aHAJIA3a
IpeIMOYTeHUH TOKyaTesIel, ypOBHS TOXO/IOB U MOKYNATEIbCKIX MPUBBIYEK MOKHO UACHTUPHUITMPOBATH TUITHI
KJIMEHTOB, KOTOPBIE C OOJIBINEH BEPOATHOCTHIO OTKIMKHYTHCS HA MPOBOJAUMYIO MAPKETUHTOBYIO KAMIIAHUIO.

Mmerores JABa NOAXO0Ja K UHTCPOPETAIUN BBIBEACHHBIX PE3YJIbTATOB KJIACTEPHOTO aHAJIM3a:

* HccreqoBaTh KJIACTEPHI C HEJIBIO BBISIBJICHUST YHUKAIBHBIX OCOOCHHOCTEN OTACIbHBIX Ki1acTepoB. Cogepocut au
OUH KAACTED 8CeX 3AeMUUK08 ¢ 8blcOKUM q0X0q0M?7 CoqepucuT Au JaHHblil KiacTep 60.blie 3amucet, em
ocraavhvie?

* HccnenoBaThb MOJIS IO KJTaCTEpaM, YTOOBI OTPEICIINTE, KAK PACIIPEISIISIOTCS 3HAUYCHUS CPeI KJIACTEPOB.
Onperneaser au ypogenb 00pa308anus KOHKPETHOIO AUYd IPUHATAEHCHOCTb K KiacTepy? OnpeneiseT Au 8blcOKAA
KpeauTHAA OYeHKd IPUHATACIHCHOCTb K TOMY UAU UHOMY KidcTepy?

OcHOBHas 1 JOIIOJIHUTEJIbHAA IMaHCJIb CpCILCTBa IMPOCMOTPA KJIACTEPOB, a4 TAKXKEC PA3JIMYHBIC BUJAbI NPEACTABJICHUS
MoaeJie MOTYT IOMOYb IMMOJIYYUTH OTBETHI HA 9TU BONOPOCHI.

YToO6BI OTyYnTh MHOOPMALIUEO O KIJIACTEPHOM MOJIEIIH, aKTUBHPYUTE (IBOMHBIM IIEITIKOM) B OKHE CPEICTBA
mpocMoTpa 00BseKT CpeacTBa MPOCMOTpa MOIEIIeH.

CpeacTBO NpocMOTpa KnacTepos

CpencTBo MPOCMOTpa KJIACTEPOB COCTOUT U3 ABYX MaHEJIeH: OCHOBHOM, HAXOISIIIENCS CIeBa, U TONOJHUTEIbHOM,
Haxo/seiics cripaBa. MimeeTcs 1Ba OCHOBHBIX IIPE/ICTABJICHHUS:

e Cpojka Jutst MoaesH (TI0 YMOJTYaHHIO). JIOMOJHUTETLHYIO HHPOPMAIIMIO CMOTPHTE B pa3;:[ene
|npe)10TaBneHm CBojka a1 Moaes” Ha cTp. 1 ISl

* Kiractepsl. JIoMOJHUTEILHYIO HHPOPMAIIMIO CMOTPHUTE B pa3jieiie |“BI/I,E[ npescrasyienust Kimacrepsr” Ha cTp. 1 151

B JOINOJHUTEILHOI MMaHeIn JOCTYIIHBI Y€THIPE B4 IPCACTABIICHUA:

* BaXHOCTb IpeMKTOPOB. JIOMOJTHATEILHYIO HHPOPMAIIIO CMOTPHUTE B pa3/ieiie |“B1/m peICTABJICHUS Ba)KHOCTbl
|1'IpGJZ[I/IKTOpOB B KJlacTepax’’ Ha CTp. 117l

* PasMeps! KJ1acTepoB (0 YMOJTYAHHUIO). JIONOJHUTEIIbHYIO HHPOPMAIIIIO CMOTPHUTE B pa3uene
[ipeacrasiienns Pasmeps! kiactepos” Ha ctp. 117]
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* Pacnpenenenue sueek. JIoMOTHATETbHYIO HHOOPMAIIMIO CMOTPHTE B paszese [ ‘Bua npecrapienns|
[Pactipesieienue B stueiike” Ha ctp. 117)

* CpaBHeHHe KJIacTepoB. JJONOMHATELHYO HHGOPMAIIO cMOTpHUTe B pasziere| Buj npejcrasienns CpaBHeHne
[c1actepos” na ctp. 117}

Bun npeancrtaBJsieHUA CBoaKa anAa moaenu

B npencrasienun CBoaka /11 MOENIM OKa3aH "MITHOBEHHBI CHUMOK" MJIM CBOJKA JIJIsl KJIACTEPHON MO/IEIH,
BKJIFOYAsl CUJIy3THYIO MEPY CBSI3HOCTH M pa3JeJIeHNs KJIACTEPOB, C UCIOJIb30BAHNEM 3aTEHEHUS A1 NHAUKALAN
HHU3KOTO, CPEHETO U XOPOIIIEro Ka4eCTBA MOJIyYeHHBIX Pe3yJIbTaTOB. "'MTHOBEHHBIN CHUMOK" J1a€T BO3MOXHOCTh
OBICTPO MOHSATH, SIBJIAETCS JIX KAYECTBO pa30MEHMS Ha KJIACTEPbl HU3KUM. B 3TOM cityyae, BO3MOXHO, CTOUT
BEPHYTHCS K Y3JIy MOJISIIMPOBAHNUS, YTOOBI CKOPPEKTUPOBATEL APaAMETPBI JIJISI TOCTPOCHUS MOJICIIN C IEJTBLIO
MOJTy4eHUsT 00Jiee MPUEeMIIEMBIX Pe3yJIbTATOB.

Perrenne BOIIpOCa O TOM, ABJIAIOTCA KaY€CTBO pa361/1eH1/151 Ha KJIACTEPBI HU3KUM, CPCTHUM UJIA XOPOIINMUN
ocHoBbIBaeTcs Ha pabote Kaypmana u Rousseeuw (Kaufman and Rousseeuw (1990)), xacarorueiics mHTEpIpeTaiu
KJIACTEPHBIX CTPYKTYp. [lokazaHHOE B CBOJKE JJISI MOZEJIM KA4eCTBO Pa30MeHHsI CYMTACTCS] XOPOIINM, €CIIH
coryacHo onenke Kaypmana u Rousseeuw umeeTcss 000CHOBAHHOE UJIU CHJIBHOE CBUAETEILCTBO HAIMYUS
KJIACTEPHOI CTPYKTYpPHI B TaHHBIX. Cpe/iHee KauecTBO pa30MEeHNsI COOTBETCTBYET UX OLIEHKE NMETh cjlaboe
CBUJIETEJILCTBO, & HU3KOE COOTBETCTBYET OLICHKE HE MMETh 3HAYNMOTO CBUICTEILCTBA HAJIMYMS KIIACTEPHOM

CTPYKTYDBHI.

CutyaTHast Mepa yCpeaHseT Mo BceM 3amucsm Beamuuny (B—A) / max(A,B), e A - 3To paccTosiHue OT 3alUCH J10
IIEHTpa ee KJlacTepa, a B - paccTosHue OT 3ammcu 10 neHTpa Oymkaiiiero kjaacrepa, K KOTOpOMYy OHa He
npuHaIeKUT. CUITydTHBINA KO UIMEHT, paBHbIil 1, 03HaYaJ ObI, YTO BCEe HAOJIIOICHUS PACIIOJIOKEHBI TOYHO B
LEHTPax UX KJacTepos. 3HaueHne —1 o3Havaso Obl, YTO BCe HAOIIOACHUS PACIOIOKEHB] B IEHTPAX HEKOTOPOTO
Jpyroro kjactepa. 3Hauenue 0 o3Ha4aeT, YTO HaOJIIOIEHNS PACHIOJIOKEHBI B CPEAHEM HA PaBHBIX PACCTOSHUSIX OT
HEHTpa MX KJIacTepa U NeHTpa OJIKARIIEero KiacTepa.

CBoKa BKJIFOYACT TAOJHIY, KOTOPas COACPKUT CICAYIOIIYEO MH(DOPMAIIHO:

* AuropurM. Mcrnosib3yeMslii aJIropuT™ KJIacTepu3alnuu, Hanpumep, " IByxaTanssrii".
*  HWcxoanble noka3atenn. Yuciio nmosei, Takke Ha3pIBAEMBIX BXOIHBIMH FUTH NPeMKTOPAMH.

*  Kuaacrepsl. HUuciio kj1acTepoB B pelieHUH.

Bua npeacraeneHuna Knactepbl
ITpencrasnenne Kiacteps! cogepuT "ceTKy" KJIaCTepoB IO MOKa3aTeIIM, KOTOpas BKJIIOYaeT NMEHa KJIacTepOB,
00beMBI (pa3Mepsbl) 1 NPOGUITH KaXKI0T0 KacTepa.

CToJIOLBI B CETKE COJEPXKAT CIEAYIOUIYIO HHPOPMAIINIO:
* Kuacrep. Homepa kiactepoB, CO3aHHBIX B pe3yJibTaTe paboThl aJIrOpUTMA.

*  Mertka. JIroOble METKH, 3aJaHHBIC [IJIS KJIACTEPOB (110 YMOJYAHUIO OHM IyCThIe). JIBaK bl IIEJIKHUTE IO sSYEiKe,
4TOOBI BBECTH METKY, OIMCBHIBAIOIIYIO COAEPKUMOE KJlacTepa, HanpuMep, "TIoKkynaTesm mpecTUKHBIX
aBTOMOOMIIEH".

*  Omucanne. OnrcaHne COICPKUMOTO KIIACTEPOB (TI0 YMOJTMAHUIO OHO ITyCTOe). J{BaskIbl ISIKHATE 110 STYCHKe,
4TOOBI BBECTH ONMCAHME KJIacTepa, HaIpuMep, "Bo3pacT 55+ neT, mpodeccnoHasbl, T0X0 1 MPEeBOCXOAUT
$100000".

° Pa3Mep. Pa3M€p KaXao0ro Kjactepa B BUAC IPOLUCHTA OT 06IH€FO pasMepa BbI60pKH, KOTOpasd UCIIOJIb30BaJlaCb
JJI IIOCTPOCHUS MOACIIN KJIACTCPU3 AU, B KaxX/J1011 siueiike pa3sMepa BHYTPU CETKU BbIBOAUTCA BepTI/IKaJ'IbeIf/'I
CTOJ'I6€L[, MMOKa3bIBAFOIIIUI Pa3MEp KJIacTepa B IPOLUCHTAX, pa3dMep KJIACTECpa B IIPOLCHTAX B YACJIOBOM BUJC U
YUCIIO Ha6HIOHeHHﬁ B KJIACTEPC.

*  DJIeMeHTBI. OTHCJ’IBHBIC IMPECAUKTOPLI, I10 YMOJYAHUIO OTCOPTUPOBAHHBIC 11O O6IHCﬁ BakHocTH. Ecimu kakue-1m60
CTOJ'I6III>I HMCHOT OAUMHAKOBBIC PA3MCPhI, OHU BBIBOAATCS B BO3PACTAOIIEM NOPAAKEC HOMEPOB KJIACTEPOB.

O611as BaXXHOCTh MOKa3aTeeil 0003HaYaeTCss MHTEHCUBHOCTBIO 11BET (hOHA sTueiku: HanboJsiee BaXKHBII
IoKa3areJb sIBJIsIeTCsl Hanbosiee TeMHbIM. Jlerena Haj TabJmIell MOKa3bIBAET COOTBETCTBHUE MEXK/TY BaXXHOCTHIO
1 MHTEHCHBHOCTBIO IIBETA.

I'naBa 24. JIByXaTanHblii KJIaCTEPHBII aHATIN3 115



Eci moMecTHTB yka3aTeslb MBIIIN HA SUYEHKY, TO OyeT BBIBEICHO HOJHOE UMsI/METKA NTOoKa3aTesIs U 3HAUCHUE
BaXKHOCTH JJIS1 3TOH sUeiku. B 3aBUCMMOCTH OT THIA ITOKa3aTess U BUAA MPEICTABJICHIS MOXET ObITh BHIBE/IeHA
JIoNoJIHUTENIbHAs nHpopManust. s npencrasienus LleHTph! kitacTepoB Takasi nHGopMaius OyJIeT BKIIIOYATh
CTAaTHUCTUKY S4YelKu U 3HaUeHue siueitku, Hanpumep: “Cpennee: 4,32”. 1 kaTeropuaibHbIX OKa3aTesel B aueiike
BBIBOJIUTCS UMsI HAMOOJIee 4acToO BCTpevaroencs (Mo1aIbHOI) KaTErOPUH U COOTBETCTBYIOIIMH €if IPOIIEHT.

BayTpu npencrasienns Kitactepsl MOXHO BBHIOpATh pa3JIMyHbIE CIOCOOBI BBIBOIA MHPOPMAIINH O KJIacTepax:

* TpaHCHOHMPOBATD KJIACTEPHI M IOKA3aTeJU. [ONOIHUTEIBbHYIO MHPOPMAIINIO CMOTPUTE B pas3/ielie
f‘TpaHCHOHHpOBaTL KJIACTEPBL U HOKa3aTeJ'II/I”|.

e CopTupoBaTh nokaszaTtesu. JlonoJHUTETLHYIO HHPOPMAIIMIO CMOTPUTE B pas3eJie |“CopTHpOBaTb HOKaSaTeHI/I’i.

* CopTtupoBaTh KJIACTEPHI. JlOMOTHUTEIBHYIO HHPOPMAIIIIO CMOTPHTE B pa3/ieie |“C0 PTHPOBATH KnaCTepLI”I

* BriOpaTh comepxumMoe stueek. [JonoHuTebHY 0 HHOPMAIUI0 CMOTpUTe B pasaeiie| Comepxumoe smeelc.”l

TpancnoHHpPoOBaTH KJIACTePsI H NOKa3aTean: [1o yMOTIaHWIO, KJTacTEPHl BEIBOISTCS KakK CTOJIOIBI, a MOKA3aTeIIH
BBIBOJSITCS] KaK CTPOKH. UTOOBI IOMEHSATH MECTAMH CTPOKH W CTOJIOIBI B BEIBOIE, HAKMHTE KHOTIKY
TpaHncnoHHPOBATH KJIACTePbI H NOKA3aTeJH, PACIIOIOKEHHO ciieBa OT KHOonk COPTHPOBATH MOKA3aTe ! 1O.
Hampumep, 3T0 MOXHO CAEJIaTh, YTOOBI PeXkKe MOJL30BATLCS TOPU3OHTAIBHOM MPOKPYTKOI MPU MPOCMOTPE
JIAHHBIX, KOTJ1a BIBEJIEHO MHOTO KJIACTEPOB.

CoprupoBatb nokaszaresu: Knonka CopTHpPoBaTh MOKA3aTe M MO TO3BOJISET BHIOPATH, KAK BHIBOAUTH SYCHKU
nokasaTeJieii:

*  OO0mast BaXKHOCTh. DTOT NOPAIOK COPTUPOBKH 3aJaH 10 yMoJrdaHuto. [TokazaTenu copTupyroTcs B yObIBarOIEeM
Hopsi/JiKe 001Iel BAXKHOCTH, U OPSIOK COPTUPOBKU OJIMH M TOT XK€ IO BceM kjiactepam. Ecim kakue-imo60
IIOKA3aTeJIM MMEIOT COBIIAIAIOIINE 3HAUCHNUS BAXKHOCTH, TO TaKKE MOKA3aTEJIM IIEPEUUCIISIOTCS B BO3PACTAIOIIEM
HOPSIIKE UMEH MoKa3aTeeil.

* Baxnoctb 171 K1actepa. [TokasaTean copTUpyIOTCsS 110 UX BaXHOCTH JJIs KaX10To KjacTepa. Ecim kakue-1m60
IoKa3aTesId UMEIOT COBIAAAIOIINE 3HAUEHUS] BAXXHOCTH, TO TaKHe MOKa3aTeJN NEPEUUCIISIIOTCS B BO3PACTAIOIIEM
nopsiAke UMeH nokasaTesell. Ecau BEIOpaH 3TOT BapHaHT, HOPSIIOK COPTUPOBKU B KJIacTepax 0OBIYHO
pasimyaeTcs.

*  Wwms. [Tokazatenu cCOpTUPYIOTCA IO UMEHAM B ajipaBUTHOM HOPSIJIKE.

° HOpﬂZ[OK CJie1IOBAHUA B JITAHHbIX. ITokazatemm COPTUPYIOTCA IO MOPAAKY UX PACIIOJIOKCHUS B Ha60pe JAHHBIX.

CoprupoBath kjactepbl: [lo yMoTuaHUIO KJIACTEPHI COPTUPYIOTCS B yOBIBaIOIEM MOPSIKe UX pa3MepoB. KHonka
CopTupoBaTh KJIacTepsl 10 T03BOJISIET COPTUPOBATD KJIACTEPHI 10 UMEHAM B aJI()aBUTHOM MOPSIIKE UJIN, €CITH
3a/1aHbl yHUKAJIbHbIE METKH, B aJI()aBUTHOM IOPSIJIKE METOK.

HOKaSaTeJ’II/I, KOTOPBIC UMCIOT OAHY U TY K€ MCTKY, COPTUPYFOTCA IO UMCHAM KJIACTEPOB. Ecmm KJIaCTCPhBI
OTCOPTUPOBAHEBI IO MECTKAMU U METKHU PCOAAKTUPYROTCS, TO MMOPAJOK COPTUPOBKHA ABTOMATUYCCKU MCHACTCH.

Copaepxumoe siyeek.: Kuomku fveiiku mo3BOJISIOT U3MEHUTDH BBIBOJI COACPKUMOTO STUeeK JJIs TToKa3aTesielt u nmojen
OLICHUBAHHUS.

* Llentpnl KJIacTepoB. [10 yMOTYaHUIO SYSHKU BHIBO/ISIT UMEHA/METKH IIOKA3aTeJel 1 OKAa3aTeIb HOJIOKESHUS
LEHTPA paClpe/IeIeHuUs IS KK/ 101 KOMOMHAIIMY KJIacTepa U nokasatesist. [1yist HenpepbIBHBIX MOJIeH
MOKa3bIBACTCS CPEIHEE 3HAUCHUE, a JJIsl KATErOpHaIbHBIX MOJIeH - MoAa (KaTeropusi, KOTOpas BCTpeYaeTcs
HanOoJiee YacTO) BMECTE C MPOILEHTAMU O KATETOPUSIM.

*  AO0COJII0OTHBIE pachnpejaejicHus. IToka3bpIBaroTCs UMEHA/METKHU ITOKa3aTeiell 1 aDCOJIFOTHBIC pacupeaciiCHus
nokasarteJsien BHYTPH KaXJO0T'O KJIacTepa. I[.Hﬂ KaTeropuaJIbHbIX nokaszaTeJsieil B BBIBOJIC MOKA3BIBAFOTCS
CcTOJIOYaThHIE JquarpaMmabl 11 KaTeFOpHﬁ, YOOPAJOYEHHBIX IO BO3PACTAHUIO 3HAYCHUN TAHHBIX. HHH
HETIPCPBIBHBIX MoJicii B BBIBOJIE MTOKA3HIBACTCS AuarpamMma CrJIaXKeHHOI IIJIOTHOCTH, B KOTOpOﬁ HUCIIOJIB3YIOTCA
KOHCYHBIC TOYKU U UHTCPBAJIbI, OJJUHAKOBLIC IJIS BCECX KJIACTCPOB.

BeiBoI, OKpalIeHHBIH B HACHIIIICHHBII KPACHBIN IIBET, MOKA3BIBACT paclpe/iesieH e A1 KIacTepoB, TOrAa KaK
OJIeTHBIT BBIBOJ IPEACTABIISIET MOJIHBIE JAHHBIE.
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* OrHocuTe/ibHBIE pacupeesiennst. [[0ka3bIBalOTCS UMEHA/METKH 1oKa3aTesieil 1 OTHOCUTEJIbHBIE PACIIPE/IC/ICHUS B
siyeiikax. BooO11ie 9Tu BIBOIBI TOJOOHBI TEM, B KOTOPBIX MOKA3BIBAIOTCSI A0COIOTHBIE pACIpeIesIeHU s, 32
UCKJTIOUYEHHEM TOTO, YTO Ha HUX BBIBOJISITCS OTHOCUTEJIbHBIC PACIpe/IeICHUS.

BLIBOI[, OKpaHICHHbeI B HACBIILIEHHBI KpaCHbeI IBCT, IOKA3bIBACT PACHPCACIICHUC IJIA KJIACTCPOB, TOr4d KaK
6H6,E[HI>II71 BBIBO/JI ITPEACTABJIACT MOJIHBIC TaHHBIC.

* ba3zoBoe npeacras.enne. Korma nMeeTcss MHOTO KJIAaCTEPOB, ObIBACT TPYAHO YBUICTH BCE ACTAH, HE HCIOJIB3YS
MPOKPYTKY. UTOOBI CHU3UTH MOTPEOHOCTH B UCIIOJIb30BAHUN IIPOKPYTKH, BEIOEPHUTE 3TOT BUJI PEACTABIICHUS LIS
BBIBO/IA TAOJHIEI B 00JIee KOMITAKTHOM BHUJIE.

Bun npeancrtaBJieHUA BamHoCTb npeankKTopoOB B KnacTepax
ITpencrasienre BaxxHOCTh IPEAUKTOPOB IIOKA3BIBAET OTHOCUTEJIBHYIO BAXHOCTb KaXK0I'0 MOJIS IIPU OLCHUBAHUU
MOJIEJIN.

Bua npeacrasneHua Paamepbl Knactepos

ITpencrasnenue Pazmepsl KJ1acTEpOB MOKA3BIBAET KPYTOBYIO IUATPAMMY, COAECPIKAIIYIO BCe KjIacTephl. B kaxaom
CEKTOPE NMOKA3BIBACTCA OTHOCHUTEJIbHBIN pasMeEpP KaxJ0To KJ1acTtepa B IPpOIECHTAX. ITomectuTe yKa3aTeJib MbIIIX HA
CEKTOP, YTOOBI BLIBECTH YACTOTY B 3TOM CEKTOPE.

Huike 3T0it TuarpaMMbl pacnojiokKeHa TadJmia, BbIBOIAINAS CIICAYIONIYI0 HHDOPMAIIUIO O pa3Mepax:
* Pa3sMep HamMEHBIIETO KJacTepa (Kak 4acToTa U Kak HPOLEHT OT IeJIOTO).
* Pasmep HanOoJbIIIEroO KiIacTepa (KaK 4acToTa M Kak MPOIEHT OT LEJIOro0).

* OTHOIIEHHE pa3Mepa HAUOOJIBIIIETO KJIAcTepa K pa3Mepy HAMMEHBIIIETO KJIACTEPA.

Bua npeacrasneHna PacnpeneneHue B A4enKe
IMpencrasienne PaciipenesieHue B siueiike BHIBOJNUT PACIIMPEHHY0, O0JIee AeTaJIbHYIO TUarpaMMy pacipeaeieHus
JAaHHBIX JIJIA JII000 sTIeKM noxKas3aTeis, BBI6paHHOI71 B Ta6J’II/II_I€ B IPpCACTABJICHUA KJIaCTepr B OCHOBHOM IaHEeJIH.

Bua npeacrasneHun CpaBHeHMe KiacTtepoB

[IpencraBnenne CpaBHEHHE KJIACTEPOB UMeET (POPMY CETKH C IIOKA3aTeJISIMH B CTPOKAaX M BEIOPAHHBIMU
KJIaCTepaMU B CTOJIONAX. DTOT BUJI IPEJICTABJICHHS IOMOTAeT JIy4llle MOHSTh, Kakue (GakTopbl GopMUPYIOT
kiactep. OH TakXke MO3BOJISICT YBUICTD Pa3JIMIe MEXTY KJIACTepaMu, He TOJILKO B CPABHEHUH CO BCEMU JTaHHBIMU,
HO ¥ B CPaBHEHUH MEXIY COOOI.

UToObI BEIOPATH KJIACTEPHI IS BBIBO/A, IEJIKHUTE [0 BEPXY CTOJIONA KJIacTepa B OCHOBHOM MaHEJH B
npeacrasiieanu Kiacrepsrl. [Tosbs3yiitech kiapuiamu Ctrl u Shift COBMECTHO € IIETYKOM MBIIIBIO TSI BBIOOPA UJTH
OTMCEHBI BI)I60pa HECKOJIbKUX KJIACTEPOB IJId CPDABHCHUA.

ITpumeuanue: MoxHO BBIOpATh [JIs BEIBOJA IO NMATH KJIACTEPOB.

KiacTepbl BBIBOISTCS B TOM HOPSIIKE, B KOTOPOM OHH OBLIM BLIOPAHBI, TOIIA KaK IOPSI0K IOJIEH ONpeaeiseTcs
napamerpoM CopTupoBaTh nokaszaTe, no. [1pu BEIOOPE M0 BaXKHOCTH U1 KJACTepa II0JIs1 BCEr1d COPTUPYIOTCS 110
00111e#l BaYKHOCTH.

Z[I/Ial"paMMbI Ha 3aJ{HEM ILIaHE MOKA3bIBAIOT O0IIIUe pacpeacICHUA KaXXI0T 0 IMOKa3aTeIsd:

* KareropuaipHble IOKa3aTEIN BEIBOISITCS B BUIE TOUCYHBIX qUATPaMM, T[Ie I yKa3aHUs HanboJiee 4acTo
BCTpevaroleiics (MogaIbHON) KaTeTOPUH B KaXKI0M KJlacTepe (10 MOKa3aTeNsIM) HCIIOJIBb3YEeTCS pa3Mep TOUYKH.

° Hel'[pepI)IBHI)Ie IMMOKa3aTEJId BbIBOAATCS B BUAC ALIUYHBIX JAAI'PAMM C yCaMU, KOTOPLBIC TIOKA3bIBAKOT O6ILII/I€
MC€OUAaHbI U MCXKKBAPTUJIbHBIC JUAIIA30HEI.

Ha st I/1306p21)KGHI/I$I 3aJHCTO IJIaHA HAKJIAAbIBAOTCA AIUYHBIC JUATPaAMMBI C yCaMU IJIs BLI6paHHI>IX KJIaCTCPOB:

° ILJ'ISI HCTIPEPBIBHBIX rnokasareJei KBaApaTHBIC TOUYCYHBIC MAPKEPLI U TOPU3OHTAJIbHBIC JIMHUU IMOKA3bIBAIOT
MEOauaHy u MC)KKBapTI/IJ'II)HHﬁ AUara3oH OJId KaXXJ0I'o KJjlacTepa.

° Ka)l(,[[blﬁ KJIACTEP NPECACTABIIACTCA CBOUM IIBETOM, [IOKA3aHHBIM B BCpXHCI‘/‘I qyacTHu I/I306pa)KCHI/IH.
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MNMepemelyeHue no cpencTBy NpocmMmoTpa KnacteposB
CpencTBo mpocMOTpa KJIACTEPOB MPEACTABIIAET COO0M MHTEPAKTUBHBIN BBIBOJ. BBl MoXkeTe:
* BrIOpaTh noJie mim Kj1acTep, YTOOBI YBUAETD OOJIbINE IeTajei.

* CpaBHUTH KJIACTEPHI, YTOOBI BEIOPATH 3JIEMEHTBHI, IPEICTABIISIOIINE UHTEPEC.

° BI/I}Z[OI/I?)MCHI/ITL BBIBO/I.

* TpaHCIOHHPOBATH OCH.
Hcnop3oBanne maHe M HHCTPYMEHTOB.

C moMOIIIbIO TAHEIN HHCTPYMEHTOB MOKHO YIPABJISTH BBIBOIOM HH(GOPMAINH Ha JIEBOI M IPABOM MaHEIIAX.
[Tosb3ysich IeMEeHTaMU yIIpaBJICHUS NaHEJId HHCTPYMEHTOB, MOKHO U3MEHSITh OPUEHTAINIO BEIBOIA (CBEPXY BHU3,
cJleBa HalpaBoO UJIM cIIpaBa HaJieBo). KpoMe Toro, mapaMeTpaM cpecTBa IPOCMOTPA MOKHO BO3BPATUTH 3HAYCHHUS,
YCTAHOBJICHHBIE IO YMOJIYAHUIO, U OTKPBITh AUAJIOIOBOE OKHO, YTOOBI 3a/1aTh COAEPKUMOE IPEACTABIICHUS
KracTtepsl B OCHOBHOI MaHeH.

Bo3MoxHOCTB BEIOpaTh CopTHpoBaTh NoKa3arem no, CopTupoBaTh Kjiaactepsl no, Aveiiku u [Toka3zaTh mossseTcs,
TOJIBKO eCJIM BBIOpaTh npecraniienne Kiactepbl B OCHOBHOM naHe M. [JOMOTHATEIbHYIO HH)OPMAIIUIO CMOTPUTE B
paznaene |“BI/I}1 npeactasiieHus Kiacrepbr” Ha cTp. | 15|.

Tabnuuya 2. 3Ha4YKu naHem MHCTPYMEHTOB.

3HauoK Tema
m_ CMOTpHTelTpaHCHOHI/I‘pOBaTb KJIACTEPHI U HOKa3aTenMI
B E AR CMmortpuTte omuiro|CopTHPOBATH ITOKA3ATE 10|
oL o = CmoTpuTe onuio|CopTHPOBATE KJIACTEPHI 10|
. =
o 4 4 CMmoTpuTe onumo

praBJ’ICHI/IG BBIBOJIOM [JIs1 IPCACTABJICHU A K.]'IaCTepr

UTOOBI MOIyYUTH JOCTYI K YIIPABJICHUIO TEM, YTO MTOKA3aHO B MpeACcTaBJiecHnN KitacTepsl B OCHOBHOM TAHEIH,
HaxxmuTe kHOMKY IToka3zats. OTkpoeTcs auajioroBoe okHo [Toka3aTs.

JaemenTsl. BoiOpano no ymomuanuto. YToObI CKPBITH BCE BXOIHbBIE MOKA3ATEIN, CHOIMUTE 9TOT NEPEKJIIOUATE .
IMoas nyst onenkn. BeiOepute MOJIS 17151 OLCHKH (TI0JIs, KOTOPBIE HE UCTIOJIB3YFOTCS JJIsl CO3TAaHUS MOICIIA
KJIACTEPOB, HO MOCBLIAIOTCS B CPEJICTBO MPOCMOTPA MOJIEJIEH, YTOOBI OLIEHUTh KA4eCTBO KJIACTEPOB), KOTOPBIE
OyayT BbIBe/IeHBL. [10 YMOITYaHIIO HU OJTHO HE BBIBOIUTCS. [Ipumeuanue T1oJe ONIEHKN TOJDKHO OBITH CTPOKOM C

HECKOJIbKMMHM 3HAYCHUSIMU. DTOT NICPEKIIFOYATCIIb HEAOCTYIICH, €CJIM HCT HU OAHOI'O IOJIA OJIS OLICHKH.

Onucannst KaacrepoB. BoiOpaHo 1o yMoryauuto. UToObl CKPBITh BCe SUEHKHM OMUCAHUS KJIACTEPOB, CHUMUTE 3TOT
IEPEKITFOYATEb.

Pa3Mepr KJIaCTEepoB. BbI6paHO 10 YMOJIYaHUIO. YUToOHI CKPBITH BCE STYCHKHU PasMEPOB KJIACTEPOB, CHUMUTE 3TOT
NEPCKIIOIATCIIb.

MakcumaJjibHOe YHCTI0 KaTeFOpﬂﬁ. 3aﬂaﬁTe MaKCHUMaAJIbHOC YUCJIO KaTCFOpI/Iﬁ JJId BBIBOJA HA AUuarpaMmax
KaTCeropruaJIbHbIX rmoxasarteJieii. 3HaueHue mo YMOJITYaHUIO PABHO 20.

118 1BM SPSS Statistics Base 23



dunbTpauma sanucen

ITpu HEOOXOUMOCTH y3HATHL OOJIBIIE O HAOIOACHUSX B OTACIHLHOM KJIACTEPE WJIM T'PYIIE KJIACTEPOB MOXHO
BBIOPATH MOJIMHOXECTBO 3aMKCeH AJ1s TaIbHEHIIEro aHajan3a Ha OCHOBE BLIOPAHHBIX KJIACTEPOB.

1. BwiOepute kJy1acTepsl Ha ane I npeactapieHns Kimacrepsl CpencTBa mpocMoTpa KiaacTepoB. UToOb! BEIOpATH
HECKOJIbKO KJIACTEPOB, IIEJKHUTE MBIIIBIO ¢ HaxkaTueM kiaasuiu Ctrl.

2. BriOepuTe B MEHIO:
I'enepupoBats > 3amucu puiabTpa...

3. Beeaute ums GuUIbTpYyrOIIel IepeMeHHON. 3anicsIM U3 BRIOPAHHBIX KJIACTEPOB B 3TOM II0JIe OYIET MPUCBOEHO
3HaueHne 1. Bcem ocTanbHBIM 3ammcsM OyaeT mpucBoeHo 3HaYeHue 0, 1 OHM OyIyT UCKIIFOYCHBI U3 JAJIbHEHIIIETO
aHaM3a J10 TeX Mop, Moka He OyAeT U3MEHEHO COCTOsIHUE PUIbTPA.

4. Ienxaute mo OK.
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naBa 25. UepapxuuecKumn KnactepHbin aHanus

DTa mporieaypa IpeaHa3Ha4YeHa ISl BBISIBJICHUSI OTHOCUTEILHO OJHOPOIHBIX TPYIIT HAOIIFOICHUN (AT
MePEMEHHBIX) 110 3a/IAHHBIM XapaKTePUCTUKAM IPU IIOMOIIHU aJIrOPUTMa, KOTOPBIA BHAYAJIC pACCMATPUBACT KaXKI0€
HaOJroieHre (IePEMEHHYO) KaK OTACIIbHBIN KJIACTED, a 3aTEM MOCJICOBATEIIbHO OO bEAMHSICT KIJIACTEPhI, TOKA HE
OCTaHETCs TOJIbKO OJIMH. MOKHO aHAIM3UPOBATH UCXO/IHBIE IEPEMEHHbIE HJIH BOCIOJIb30BATLCS HAOOPOM
CTaH/IAPTU3UPYIOLIMX PeoOpa3oBaHuil. PAcCTOSIHUS Ui MEPBI CXO/ICTBA (OPMUPYIOTCS Mpoleypoii Paccrosiaus
(Proximities). UToObl TOMOYb B BEIOOpE HAMJTYUIIIETO PEIICHMS, HA KaXkIOM IIIare BBIBOJISITCSI pa3HOOOpa3HbIe
CTATUCTHUKHU.

IIpumep. MoxHO J pa30UTh TEJIEBU3MOHHBIE IOy HAa TPYIIIBI, TAK YTOOBI B KAXA0U TPYIIIe 3pUTEIN, KOTOPHIX OHU
MIPUBJIEKAIOT, ObLIM cX0kKHU? C OMOIIBIO HEPAPXUUECKOTO KJIACTEPHOTO aHATIN3a BBl MOXKETE Pa3Ie/IUTh
(kJ1acTepu3oBaTh) TEJIEBU3MOHHBIE 110Y (HAOJIIOACHUS) HA OJHOPOJIHBIE TPYIIIBI, HCXOS U3 XapPAKTEPUCTUK UX
3pHUTEJIei. DTO MOXKHO UCIOIH30BATh IIPU CETMEHTAIINU PhIHKA. V1T BBl MOXeTe pa3OuTh ropoja (HaOJroIeHus ) Ha
OJHOPO/IHBbIE TPYIIIbI, YTO MO3BOJIMUT OTOUPATH CPABHUMBIE TOPOAA JJIsl IPOBEPKU PA3JIMUHBIX MAPKETUHT OBBIX
CTpaTeruu.

Cratucruka. [Topsmok arjoMepanuy, MaTpHUIa PACCTOSHAN (UITH CXOACTB) M COCTAB KJIACTEPOB IS OJTHOTO
peIIeHNs NN Iuana3oHa pelieHnii. J{narpaMmel: TeHAPOTPAMMBI A COCYJIbYATHIE TAATPAMMEBL.

JlaHHBIE [Tl HEPAPXHUECKOT O KJIACTEPHOIO aHAIN3A

Jlaunnblie. [TepeMeHHbIe MOTYT ObITH KOJIMYECTBEHHBIMU, OMHAPHBIMU UJIM YacTOTaMu. MaciTab u3mMepenus
MEPEMEHHBIX BaXKEH - pa3JIM4Ms B MacIITabax MOTYT MOBJIMSTH HA MOJIyYeHHbIE KJIaCTepHbIe perienus. Eciu
MaciiTab epeMeHHbIX CHJIBHO pa3JjimiaeTcs (HampuMep, OJTHa epeMeHHass U3MepeHa B JoJu1apax, a Apyras - B
rojax), To CJeJayeT NoAyMaTh 00 UX CTaHIapTU3aKK (OHA MOXKET OBITh MPOBE/IeHA AaBTOMATHYECKH C TOMOIIIBIO
nporenypsl Mepapxuueckasi KJIaCTEPHBIA aHAJIH3).

IMopsiiok HaG/0xennii. Eciii BO BXOIHBIX JJAHHBIX CYIIECTBYIOT COBIAIAIOIINE PACCTOSIHUS UJIM CXOACTBA UJTH OHU
MOSIBJIIFOTCS] B OOHOBJIGHHBIX KJIACTEPAX B MPOIECCe OOBEINHEHNUS, TO Pe3yJIbTUPYIOIIee KIACTePHOE PEeIIeHue
MOJKET 3aBHUCETh OT MOPsIIKa HAaOJTrOIeH il B (haiijie Bo3MOXHO, 4TO BbI 3aXOTHUTE MOJIYYATH HECKOJILKO PA3JIMIHBIX
peuieHuii ¢ HabJIOICHUSIMHU, YIIOPSI0UEHHBIMU CIIy4aiiHBIM 00pa3oM, YTOOBI MPOBEPUTH CTAOUILHOCTD TAHHOT'O
peleHus.

IIpeanono:xenust. Vicroap3yeMble pacCTOSHUS U MEePhI CXOACTBA TOJDKHBI COOTBETCTBOBATH AHAIN3UPYEMBIM
JaHHBIM (O0JIee MOTHYH0 MH(DOPMANINIO OTHOCUTEIILHO BEIOOPA PACCTOSHUN M MEp CXOJICTBA MOXKHO HAUTH B
onucaHum mporeaypbl Proximities (Pacctositaus)). Kpome Toro, B aHam3 HEOOXOIMMO BKJTIOUATH BCE NIEPEMEHHBIE,
UMECHOIIIME OTHOILIEHUE K HpO6HCMC. I/IFHOpI/IpOBaHI/IC BAXXHBIX IEPEMEHHBIX MOXET NPUBECTU K PEHICHUIO,
BBOJISIIIEMY B 3a0J1yxacHUe. [10CKOJIbKY HepapXUICCKHiA KJIACTEPHBIN aHAJIU3 SIBJISICTCS Pa3BEIOYHBIM METOIOM,
€0 pE3yJIbTAThI CJIEAYET CUATATDh NPEABAPUTCIIbHBIMU, IIOKA OHU HE 6y)1yT MOATBCPXK/ACHBI HA HEe3aBUCUMOI
BBLIOODKE.

Kak 3anyctuts npouenypy Mepapxuuecknit KJIacTepHbIN aHATII3
1. BoibGepute B MeHIO:
Anam3 > Knaccuduxanus > Mepapxuveckas KiaacTepu3anus...

2. Ecmu BBI KJIacTepusyeTe HaOJIFOICHNUS, BBIOCPUTE, IO KpaifHeil Mepe, OJHY YHCIIOBYIO IepeMeHHYF0. [1pu
KJIACTEpHU3aIIK IEPEMEHHBIX BBIOEpHTE, 10 KpaitHeil Mepe, TPH YUCIIOBBIC IEPEMEHHBIE.

[To xemaHUIO MOXXHO BBEIOPATH MACHTUDUINPYIONIYIO TIEPEMEHHYIO [IJTs1 BEIBOIa METOK HAOJIIOICHHA.
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3apaHue MeToAa MepapXMUECKOro KnacTepHOro aHanusa

Mertox KiaacTepuzanui. Bo3aMoxHble anbTepHATUBBI: MEXIPYIIIOBbIE CBSA3U, BHyTpUrpynnossle cBs3u, bikaimmii
cocen, anbHuii cocen, LlenTpounnas knacrepusanusi, Menuansas kjiacrepusanus, Meton Bapaa.

Mepa. [To3BousieT 3a1aTh paccTossHuC NI MEPY CXOACTBA, KOTOPLIC 6yaeT HCIOJIb30BAHBI IPU KJIACTCPpU3AlUU.
BbI6€pI/ITC THII JAHHBIX U COOTBETCTBYIOIICC PACCTOAHUC UJIM MEPY CXOACTBA:

* WurepBanbnas. Bo3amosxHble anpTepHaTHBH: EBKiMoBo paccrostaue, KBanpat paccrosaus Eskimaa, Kocunyc,
Koppensuus [Mupcona, Yebnies, biox, Munkosckoro, Hactpoennas.

*  YacroTbl. Bo3MOXHBIE aTbTepHATHBBL: Mepa Xu-KkBaapaT u Mepa Gpu-KkBaapart.

* bunapuas. Bo3sMoxHble aibTepHaTuBbI: EBKIMI0BO paccrosinue, KBanpat paccrosinus EBkimmaa, Pazmuune
pa3mepoB, Pazmmuune ctpyktyp, ducnepcus, Pazopoc, ®opma, [TpocTast coBnaieHuit, 4-Toueunasi KOppesIsus
¢u, JIamoaa, D Aunepb6epra, [aiic, XamanH, XKakkap, Kympunnacknii 1, Kynpunuckuii 2, JIanc 1 YHibsiMc,
Oumnaii, Pomxepc u Taaumoto, Paccen n Pao, Coxanu Caut 1, Coxan u Caut 2, Cokan u Caut 3, Coxas u CHUT
4, Cokanu Cuut 5, Y FOma n Q FOmna.

ITpeodpazoBats 3Havenusi. [103BOJISIET CTAHAAPTU3UPOBATH 3HAUCHUS TAHHBIX JINOO AJ1s1 HAOIFOIeHU H, JTNOO A1t
MePEMEHHBIX JO BBIYUCIICHUS OJIM30CTel (HeAOCTYNHO JJIsi OMHAPHBIX JAHHBIX). BO3MOXHbBIE METO/IBI
cranaapTuzanuu: Z—3Havenus, JJuanazon ot —1 go 1, Auanaszon ot 0 go 1, Makcumasbnas Besmuuna 1, Cpennee 1
u CraHapTHOE OTKJIOHEHUE 1.

IIpeodpa3oBath Mepbl. [103BOIsIET TPEOOPA30BATEH 3HAUCHUS, TOPOXKIACHHBIE MEPOU paccTosiHus. [IpeobpasoBanus
BBIMOJIHSIOTCS TIOCJIE TOT'O, KAK BHIYUCIICHBI 3HAYCHHUSI MEPbI PACCTOSHUS. BO3MOXKHbBIE BAPHAHTHI TPEOOPA30BAHUIA:
B3sare monyb, CMeHnTh 3HaK, [IpuBecT x 0—1.

Cratuctukm anqa npouenypbl MepapxuyecKun KnactepHbin aHanus

IMopsiaok arsioMepanuu. BeiBoasiTCs HAOIOACHUS UM KJIACTEPBI, 00BEIMHSIEMbIe HA KAKIOM JTale, PACCTOSHUS
MEX/1y 00BeIMHSIEMbIMU HAOJIIOACHUSIMU UJIH KJIACTEPAMU U YPOBEHb KJIACTEPU3ALUMHU, HA KOTOPOM K KJIacTepy
MOCJICTHUH pa3 H00ABISLIOCH HAOITIOIeHNE (HUJTH IEpEeMEHHAS ).

Martpuua 6;m3o0cteii. BRIBOISTCS pacCTOSIHUS WJIA CXOJCTBA MEX/TY OO BEKTAMH.
IMpunaniexHocTh K KJaacTepam. BeIBoIHUTCS KIacTep, K KOTOPOMY OTHECEHO Kak/10€ HAOJIFOIeHUE [T OJTHOTO MJTH

HECKOJIBKUX 3TANOB 00bEANHEHHSI KJIACTEPOB. BO3MOXHBIMY BapHAHTAMHU SIBJISIIOTCS OJTHO PEIICHHE U ANANA30H
peLIeHnI.

fpaduku ana npoueaypbl MepapxmuyecKuin KnactepHbin aHanus

Z[eﬂzlporpaMMa. BI)IBOHI/ITCFI Aengporpamma . I[eH,Z[pOFpaMMI)I MOTYT UCHOJIB30BATLCS ITPU UCCIIEAOBAHUN
B3aUMHOT'O IPUTSXKCHUA Q)OpMI/IpyCMI)IX KJIACTCPOB U IIPEAOCTABUTH I/IH(I)OpMaIlI/IIO O TOM, KaKO€ YH1CJIO KJIaCTEPOB
COXpPAaHUTb.

Cocyabuatelil. BerBogurcs cocyavuaras quarpamvma Ajs BeeX KJIACTEPOB WM KIJIACTEPOB U3 3aTAHHOTO AMala30oHa.
CocynpuaThie AHArpaMMBbI JAIOT HHOOPMANIHIO O TOM, KaK HAOJIFOICHUSI OOBETUHIIOTCS B KJIACTEPHI Ha KAXKIO0M
uTepanuu aHagmsa. [Taneas OpueHTaIHs MO3BOJIIET BEIOPATH MEX/Ty BEPTHKAJIHLHONW U TOPU30HTATILHON
JuarpaMMaMHu.

CoxpaHeHMe HOBbIX NepeMeHHbIX B npoueanype Mepapxuqecuuﬁ
HﬂaCTeprIVI aHanu3

IMpunaanexHocTsh K KiaacTepam. [103BOJIIET COXpaHUTDh MPUHAJICKHOCTD K KJIACTEPaM JJIsI OJHOTO PEIICHHS HITH
nmanasoHa pemrernii. CoxpaHeHHbIE TepeMEHHBIE MOKHO 3aTE€M HCIOJIB30BATh B IIOCIIEAYOIIEM AHAIN3E IS
M3YYCHUS APYTUX PA3IAUIAN MEXIY TPyIHIaMA.
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dononHutenbHbie BO3MOXHOCTU cUHTaKcuca KomaHabl CLUSTER
IMpouenypa nepapxuueckoit KJacTepu3ary UCob3yeT cuaTakcuc koMauael CLUSTER . SI3bIk cuHTakcnca KoMaHI
TaKXXe MO3BOJISET:

* Vcnomp30BaTh HECKOJIBKO METOAOB KJIACTEPH3AINH 34 OJIMH IMIPOTOH MPOTIEAYPHI.

*  CyuTbIBATh U AaHAJIU3UPOBATH MATPUILY OJIM30CTEH.

e CoxpaHATb MAaTPUILY OJIM3OCTEN TSI TaTbHEHMIIEro aHaan3a.

* 3agaBaTh JFOOBIC 3HAUCHUS MTOPSIAKOB W KOPHEH I HACTpamBaeMoil (CTETIeHHOIT) MepBI PacCTOSHUS.

° SaﬂaBaTb HNMEHA COXPAHICMBIX ICPEMCHHBIX.

Ob6patuteck k Command Syntax Reference 3a moiHON HHDOPMANUEH O CHHTAKCHCE SI3bIKa KOMAaH/I.

I'maBa 25. Mepapxuueckuii kjacTepHbIi aHAIIN3 123
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MnaBa 26. KnacTepHbIn aHanu3 metoaom K cpegHux

Ota npoueaypa nblTacTCs BbIABUTH OTHOCUTEJIbHO OJJHOPOAHBIC I'PYIIIbI Ha6J’II—OﬂeHHI7[ Ha OCHOBC BI)I6paHHbIX
XapaKkTepUCTUK, UCIOJIb3Ys aJITOPUTM, HO3BOJISIOMUI 06paboTaTh GoJIbIoe Yucio HabmoaeHuit. OTHAKO 3TOT
AJITOPUTM TpeOyeT yKazaHus YKucia KJIacTepoB. Bel MoXxeTe 3a/1aTh HavaJIbHbIC IIEHTPHI KJIACTEPOB, €CITH TaKast
nH(MOpPMAIKsI BaM JIOCTYIHA. Bbl MOKeTe BRIOPATH OJIMH U3 IBYX METOIOB KJIACCH(HUKALMN HAOIFOICHUH, THOO
UTEPATHBHO OOHOBJISISI HEHTPBI KJIACTEPOB, JIMOO OrpaHUYMBASICH TOJIBKO Kilaccudukanueir. Bel MoXeTe COXpaHUTD
HPUHAJUJISKHOCTD K KJIACTEPaM, HHPOPMAILHIO O PACCTOSHUSAX W OKOHYATEJIbHBIE IICHTPBI KIIACTEPOB.
J1ONIOJTHUTEIIbHO BBl MOXETE 3a4aTh IIEPEMEHHYI0, 3HAYEHHSI KOTOPOii OyIyT HCIOJIb30BATHCS B KAYECTBE METOK
HaOJIFOACHUIT IPY BBIBOZIE PE3yJIbTATOB. BBl MOXeTe TakKe 3aPOCUTH BBIBOA I -CTATHUCTHK AUCIEPCHOHHOTO
anan3a. OTHOCUTEJIbHBIE BEJIMYMHEI 9THX CTATUCTHUK JaroT I/IH(I)OpMaI_lI/II-O O BKJIaJe Ka)KL[Oﬁ HCpeMCHHOfI B
paszjesieHye IpyIIL.

IMpumep. MoxHO J1 pa3OoUTh TEJIEBU3MOHHBIE LIOY HA IPYIIBI, TAK YTOOBI B KAXA0U IPYIIE 3pUTEJIU, KOTOPBIX OHI
MPHUBJICKAFOT, OBLTH cX0H? C MOMOIIBIO KJIACTEPHOTO aHAJIM3a METOIOM k -CpEIHHUX BBl MOYKETE Pa3/Ie/IuTh
(xJIacTepu30BaTh) TEJICBU3NOHHBIC IOy (HAOJIFOICHNUS) HA k OJTHOPOIHBIX TPYIIII, HCXOAS U3 XapaKTePUCTHK UX
3puTesiei. ITO MOXHO MCIOJIb30BATH TP CETMEHTALNY PhIHKA. VI BB MOeTe pa30ouTh Topoaa (HaOIF0ICHN ) Ha
OIHOPOJHBIC TPYIIIBL, YTO MMO3BOJIAT OTOMPATH CPABHAMBIE TOPOA JAJIS MPOBEPKH PAIMIHBIX MAaPKETHHT OBBIX
CTpaTeruu.

Cratuctukn. [TosHOe pelieHre: HauabHbIe [IEHTPBI KJIACTEPOB, TAOMIA JUCICPCHOHHOTO aHam3a. J{J1s Kak10ro
HabroIeHUsT: HHOOPMAIHSI O KJIacTepax, pacCTOSHKUE OT EHTPa KJacTepa.

HaHHLIS JJI KJIACTEPHOI'O aHaJIn3a METOJ0M k—Cpe)IHI/IX

Jannbie. [TepeMeHHBIE TOJDKHBI OBITH KOJMYSCTBEHHBIMI M H3MEPEHHBIMI B WHTEPBAJIHLHON IIIKaJIe WM IIKaJIe
oTHoueHUH. Ecii nepeMeHHble SIBJIAIOTCS IBOMYHBIMY UJIM KOJIMYECTBAMMU, BOCIOJIb3YITECH TPOLENY PO
Wepapxuueckuii kJ1acTepHbI aHAIIU3.

ITopsiiok HAD.IIOIEHNIi H HAYAJILHBIX HEHTPOB KJIACTEPOB. AJITOPUTM, UCIOJIH3YEMbIil IO YMOJTYAHUIO JIJIsE BEIOOpA
HaYaJIbHBIX IIEHTPOB KJIACTEPOB, HE SIBJISICTCSI HHBAPUAHTHBIM OTHOCHTEJILHO MOPsiika HaOmoaeHuit. [TapameTp
Hcnoan30BaTh CKOJIB3SIIINE CPeIHIE B TMATIOTOBOM OKHe VTepanuu Jieaet mojiydyaroleecs B pe3yJibTaTe PelicHue
MOTCHIUAJILHO 3aBUCHMBIM OT MOPSIIKA HAOJIFOICHNI, HE3aBUCHMO OT TOT'O, KaK BEIOMPAFOTCS HAYaJIbHBIC IIEHTPBI
KJ1actepoB. [1pu rcnosb30BaHUM JTFOOOTO U3 ITUX METOOB, BBI, BO3SMOXHO, 3aXOTHTE MOJYIHTHh HECKOJIBKO
PAa3JIMYHBIX PEIIeHU ¢ HAOIIOACHUSIMH, PACIIOTIOKEHHBIME B CIIyYalHOM TMOPSIIKE, YTOOBI YIOCTOBEPUTHCS B
CTaOMIILHOCTH JAHHOTO pelleHns. 3aJaHNe HaYaIbHBIX IIEHTPOB KJIACTEPOB M HE UCIIOJIH30BAHNE TApaMeTpa
Hcnosib30BaTh CKOJIB3SIIINE CPe/IHIE TIO3BOJIUT N30€KaTh MPOOJIeM, CBSI3aHHBIX C MOPSAKOM HaboaeHnit. OgHako
YIOPSIAOYCHUE HAYaIbHBIX IIEHTPOB KJIACTEPOB MOXKET HOBJIUSATH HA PEILICHUE, ECJIM MMCIOTCSI COBIAIAIOIINE
paccTostHUsI OT HAOJIFO/IEHUH 10 IEHTPOB KJIACTEPOB. UTOOBI OLIEHUTH CTAOMILHOCTH JAHHOTO PEIIeHUs, MOXKHO
CPAaBHUTH PE3YJIbTATHI aHAJIU3a C PA3JIMYHBIMU EPECTAHOBKaAMU 3HAYeHUH HavyaJIbHBIX LHCHTPOB.

Ipeanonoxenus. 111 BoIYMCIICHUS] PACCTOSHUM UCIOJIb3YETCs MPOCTOE €BKJIMIOBO paccTosiHue. Ecim HeoOxonumo
3a7aTh JPYTOi THUII PACCTOSIHUS WJIA MEPBI CXOJICTBA, 00paTHTECh K mporenaype Vepapxuieckuii KJIacTepHBIA
aHaymm3. MacmTabupoBaHre epeMeHHBIX UTPaeT BAXHYIO poJib. ECim Balm nepeMeHHbIe UMEIOT Pa3JIMIHBIN
MacmTad u3MepeHnit (Hapumep, oIHA IepeMeHHAs I3MepeHa B JoJIIapax, a BTOpas - B TO/Iax), TO pe3yIbTaThl
MOTYT OBITh HEKOPPEKTHBIMU. B 3T0i cuTyanmy He00X0IMMO MOAYMATh O CTAHAAPTU3AINHI BAIINX IEPEMEHHBIX 0
BBIMOJIHEHUS KJIACTEPHOTO aHAJIM3a METOI0M k -CpeaHUX (3TO MOXKHO C/IEIaTh IPU IIOMOIIH MPOIEAYPhI
OnucaTtesnbHble CTATUCTUKN). [Ipeanonaraercs, 4To BBIOpAHO MOAXO/SIIEe YACITIO KJIACTEPOB, & B aHAJIN3 BKJIFOUEHBI
BCE CYIIIECTBEHHBIE IepeMeHHbIe. Ecii Bbl HEMPaBUIILHO BBIOPAIIN YUCIIO KJIACTEPOB UJIM HE BKJIFOUUIIM BaXKHbIE
NEPEMEHHbIE, TO MOJIyYeHHbIE PE3YJIbTAThI TAK)KE MOT'YT BBECTH Bac B 3201y K/IeHUE.

Kak 3anyctuts Knacrepnslit anams Metoaom k-cpemaux

1. BoibGepute B MeHIO:
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Anam3 > Knacendukanus > Kiacrepusiii Meto oM K cpenux...
BribepuTe nepeMeHHBIC 115 HCIOJIB30BAHMS B KIIACTEPHOM aHAJIH3E.

3anaiite uucio kiaactepoB. (OHO JOJDKHO OBITH HE MEHbIIIE ABYX M HE OOJIbIIIe YnCiia HAOI0AeHUH B (aiisie
JTAHHBIX.)

Bribepute oo metox Utepaunu n kiaaccudurxamms , 6o meto Tobko kiaaccupukanms .

5. ,}_—[OHOJ'IHI/ITGJ'ILHO MOXKHO BbI6paTL I/I,Z[CHTI/I(bI/IKaL[I/IOHHy}O IICPEMECHHYIO, YTOOBI METUTh HaGJ’IIOI[GHI/Iﬂ.

9P PeKTUBHOCTb KNacTepHoOro aHanusa metoaom k-cpegHux

Auroput™m k -cpeHux 3(pekTrBeH Mpexae BCero MOTOMY, YTO OH HE HYXK/IA€TCS B BLIYMCIICHUN BCEX MOMAPHBIX
PACCTOSIHHMI MEX/1y HAOJIFOICHUSIME, B OTJIMYKE OT OOJIBIIMHCTBA APYIUX AJITOPUTMOB KJIACTEPU3ALNH, BKIIFOYAS
TOT, YTO MCIOJIb3YETCsl B POIIEAYPE UEPAPXUUECKOrO KJIACTEPHOIO aHAIIM3A.

Juis noctuxkeHus: MakCuMaibHOU 3()(DeKTUBHOCTH BO3BMHUTE BBIOOPKY U3 HAOJIFOJICHUN M UCIIOJIB3YIHTE METO/
Wrepamuu n kaaccugurkanus , 4ToObI ONPE/ICSIMTh NEHTPHI KJIacTepoB. BeiOepuTe 3anucaTs OKOHYaTEIBHBIE B . 3aTEM
BEPHUTECH K MOJITHOMY (hailTy TaHHBIX U BbiOepuTe To/IbKO Kiaaccnukamus B KaueCcTBE METO/IA U BEIOEpUTE
ITpounTaTh HAYaJBHBIE H3 , YTOOBI KJIACCU(PUITUPOBATH BECh (Paiijl ¢ UCMOJIb30BAHUEM IIEHTPOB, OIICHEHHBIX 110
BBIOOpPKe. BBl MOeTe 3anuchiBaTh B (hailyt nim HAOOp MAHHBIX, 4 TAKXKe CYATHIBATD U3 HUX. HabOophl TaHHBIX
JIOCTYIIHBI JIJIS TOCJIETYFOIIIETO UCTIOJIb30BAHMS B TOM JK€ CEAHCE HO HE COXPAHSIOTCS Kak (paiiIpl 10 TeX Mop, moKa
OHU He OYJIyT COXpaHEHHI SIBHO O OKOHYAHUS TEKYIero ceanca. MiMeHa HaOOpoOB JaHHBIX JOJDKHBI YOBJIETBOPSTH
TpeOOBaHMIM K UMEHAM MePEeMEHHbIX. [[oNoTHUTEIbHYI0 HH)OPMAITUIO CMOTPUTE B pasjelie .

MTepauvm B KJlaCTepHOM aHasfin3e metoaom k-Cpe.ﬂHMX

HpuMeanue: OTH O JOCTYIHBI, TOJIBKO €CJIA Bbl BI)I6€pI/ITe METO I/ITepamm u KJIaCCH(bl/lKalIHH B THAJIOTOBOM
OKHE KnacreprIﬁ aHaJIu3 METOA0M K CpCaHuX.

MaxkcumyMm utepamuii. OrpaHMYMBAET YHUCIIO UTEPALNI TS aJITOPUTMA Kk -CpEIHUX. AJITOPUTM OCTAHABJIMBACTCS
MTOCJIC 3aJaHHOTO 37€Ch YNCIJIa UTEPALMA, TaKe €CJIM HE BBIMOIHIECTCS KPUTEPUN CXOTUMOCTH. DTO YHUCIIO JOJDKHO
ObITE OT 1 10 999.

Ecnu Heo6X0ouMo BOCTIPOU3BECTU aJITOPUTM, ucnoJib3oBaBinuiics komanaoit QUICK CLUSTER B cTapbix Bepcusix
(mo 5.0), ycranoBuTe MakcuMyM HTepamuii paBHbIM 1 .

Kpurepuii cxomumocTu. 3a1aeT ycioBue IpekpanieHus urepanuit. OHO BhIpaXkaeT O MAUHUMAJIBHOTO PACCTOSIHUS
MEX/1y HauaJbHBIMH [EHTPAaMH KJIaCTEPOB, TOITOMY JTOJDKHO OBITH OoJtbine 0, HO He mpeBblnaTth 1. Ecim 3HaueHne
KpuTepHs paBHO, Hanpumep, 0.02, nTepanmy mpexpariaroTcs, Kor1a NoJHAs UTepalns He CABUTAeT HU OIMH U3
[EHTPOB KJIACTEPOB Ha PACCTOSHNE, IPeBHIIIAaroIIee 2% OT HAMMEHBIIIETO PACCTOSIHAS MEXIY HEHTPAMH JFOOBIX
HAYaJIbHBIX KJIACTEPOB.

Hcnoab30BaTh CKOJIb3siIe cpeanne. [103B0JIsIeT 3anpocuTh OOGHOBIICHHE IIEHTPOB KJIACTEPOB TOCIE KIacCHpUKATINH
ouepeHOro HaOroieHus. ECiiM 3TOT MyHKT He OTMEYEH, HOBbIE IIEHTPhI KJIACTEPOB BBHIYUCIISIFOTCS MTOCIIE
pachpeesieHus 0 KJIACTepaM BCeX HAOJIFOICHHIA.

CoxpaHeHue HOBbIX NepeMeHHbIX B KnacTepHOM aHanu3e MeTo4oMm
k-cpeaHunx

BBI MOXeTe COXPAHNUTD CIIETYFOITYI0 HHPOPMAIIMIO O PEIICHUN B BU/E HOBBIX IEPEMEHHBIX /LI UCIIOJIH30BAHUS B
HOCTIEYIOIIEM AHAJIN3E:

Hpmlazmemnocn K RJIaCTEpYy. CO3IlaeTC$I HOBad NCPEMCHHAs, IIOKA3bIBAOIIad OKOHYATCIJIbHYIO NPUHAAJIC)KHOCTD
KaxXxja0ro Ha6J'IIOI[€HI/IH K KJIaCTEpy. 3HavYeHHs ITO HOBOI HCpeMCHHOfI MOI'yT MEHATBLCA OT 1 J0 YrCJia KJIaCTEPOB.
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Paccrosinue ot neHtpa kiaacrepa. Cozmaercs HOBas MEPeMEHHAs, IIOKA3bIBAOIIAS €BKJINIOBO PACCTOSHAEC MEXKIY
Ka)XIbIM HAaOJIFOIEHUEM U IIEHTPOM KJIacTepa, Ky/1a OHO OBLIIO OTHECEHO.

MapameTpbl npoueanypbl KnactepHbin aHanus metogom K-cpeaHux

Craructukn. Ber moxxeTe BbI6paTL CJICAYIOIIMC CTATUCTUKU: HAa1aJIbHBIC ICHTPLI KJIACTEPOB, Ta6nuua
JUCIIEPCUOHHOI'O aHaJIi34a, a TaKXe I/IH(bOpMaI_II/Iﬂ O MMPUHAIJIC)KHOCTH K KJIaCTE€paM IJId KaXa0To HaGJ’IIO,Z[CHI/IH.

*  Hauanvnvie yentpoi kaactepog. HauasibHas OLEHKA MOJIOKEHNUS CPEIHUX I KaK10To KiacTtepa. ITo
YMOJIYAHUIO, OTOUPAIOTCS OOBEKTHI, HAXOASIIINECS HA 3HAYUTEJILHOM PACCTOSIHUH IPYT OT JIpyra, HpuieM
CTOJIBKO, CKOJIbKO 3aJ1aHO KJIacTepoB. HavyabHBIE IEHTPHI KJIACTEPOB UCHOJIB3YIOTCS HA IIEPBOM JdTale rpyooi
KJIAaCCU(HUKALUH, & 3aTeM OOHOBJISIOTCS.

e Tabauya gucrepcuonnoro anaiusd. BeiBonuTest TaOIULA AUCIEPCHOHHOTO aHAJIN3A, BKJIFOYAOIIAs OJTHOMEPHbII
F-xputepuii Aj151 Ka>K 101 KJIAaCTEPHOU NEPeMEHHOU. F-KpuTepuii IpUBOAUTCS AJIS1 YACTO OPUEHTUPOBOYHBIX
1eJIeil, 1 BbIJaBaeMble BEPOSTHOCTH HE MOJISKAT UHTEpIpeTanuu. Tabmna He BbIIaeTcs, eI BCe HAOII0ICHUS
NOIAJAOT B OJIUH KJIACTEP.

*  Kowneunwiit kaacrep a4 Kaxncaoro Haoarogenus. J1jst Kaka0ro HaOJIIOICHUS yKa3bIBaeTcs (PMHAJIBHBIIM K1acTep, K
KOTOPOMY OHO OTHECEHO, M €BKJIMJIOBO PACCTOSHUE JI0 LEHTPA OTOTO KJIacTepa. BEIBOAUTCSA TakKe €BKJIUIOBO
paccTosiHue MeX/1y HEeHTPpaMH (PUHAJIbHBIX KJIACTEPOB.

IIponymennnie 3Ha4ennsi. Bo3aMoxHbIMU ajibTepHaTHBAMU sIBJIsIFOTCS MckirouaTs nesmkoM u Mckirouath
HaO0J110/1eHHs] IONAPHO .

*  Hckmouats nesmkom. HabmroeHus ¢ mpoIyIieHHbIME 3HAYCHUSIMH B JIFOOOH U3 KJIACTEPHBIX NEPEMEHHbIX
HCKJIFOYAIOTCA U3 aHAJIN3A.

e Hckarouars nonapuo. HabGumroieHnst OTHOCSITCS K KJIaCTepaM Ha OCHOBAHUH PACCTOSIHUMN, BEIMMCIIEHHBIX [0 BCEM
NEPEMEHHBIM C HENPONYHICHHBIMUA 3HAYCHUAMMU.

Komanpna QUICK CLUSTER: gononHutenbHbie BO3MOXHOCTHU

IMpouenypa Knactepusiii anaim3 Metogom k-cpemaux ucnosib3yet cuaTakcuc komauasl QUICK CLUSTER . SI3bik
CHHTAKCHCa KOMAaH]T TAKXXE MO3BOJISCT:

* Vcnosp30BaTh NEpBbIe k HAOJIIONCHHIT B KAYeCTBE HaYa IbHBIX [ICHTPOB KJIACTEPOB, TEM CaMbIM U30erast mpoxo/1a
110 JaHHBIM, OOBIYHO TPUMEHSIEMOT0, YTOOBI UX OLIEHUTb.

M 3a,£['dTb HavYaJIbHBIC HEHTPBI KJIACTEPOB HANIPAMYIO, KaK 4aCTh KOMAaHIHOTO CHHTAKCuca.

® 3aHaBaTb HMCHA COXpAaHsAEMBIX IICPEMECHHBIX.

Ob6patuteck k Command Syntax Reference 3a mojHOR HH(DOPMANUEH 0 CHHTAKCHCE S3bIKAa KOMAH/I.

I'naBa 26. Kiacrephslii anams metoom K cpenanx 127
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[naBa 27. HenapameTpuueckue Kputepum

HenapameTrpuueckue KpuTepun TpebyIoT caMblX MUHUMAJIbHBIX JOIMYIIEHUH O pacnpenesaeHnn qaHHbIX. Kputepuu,

JIOCTYIHBIE C TOMOIIIbIO JAHHBIX JUAJIOTOBBIX OKOH, MOXXHO Pa3eJIUTh Ha TPH OOIINEe KATErOPUH B 3aBUCUMOCTHU OT

OpraHu3aluu JAHHBIX!

*  OAHOBBIOOPOYHBIN KPUTEPUil aHATIM3UPYET SAUHCTBEHHOE MOJIE.

* Kpurepnii 115 CBSI3aHHBIX BBIOOPOK CPaBHUBAET /1BA MJIM OOJIbINIEE YMCIIO MOJIEH /1JIs1 OJTHOTO M TOTO ke Habopa
HaOJIIO JEHMIA.

* Kpurepnil 1151 He3aBUCUMBIX BBIOOPOK aHAJM3UPYET €MHCTBEHHOE 110JIe, PA30UTOE HA IPYIIIbI KATETOPUSIMHU
JIPYTOTO TIOJISL.

0.ﬂHOBbI60pO'~IHbIe HenapametTpuyecCcKne Kputepuu

[Tponenypa OnHOBEIOOPOUYHBIE HETTAPAMETPUIECKIE KPUTEPUH BBISIBIISCT PA3JIMIHS B €AMHAYHBIX MOJISIX, UCTIOJIB3YS
OJVH WJIM HECKOJIbKO HemapaMeTpHyeckux KpuTepues. HemapameTpruueckne KpUTEPUH HE MPEIIOJIATAIOT, YTO
JTAHHBIE COOTBETCTBYIOT HOPMAJIbHOMY Paclpe/IeIeHHIO.

KaxoBa Bama nein? Bxianka Llens no3BosisgeT ObICTPO 3a4aTh HapaMeTpPhl JJIS PEIIEHUS PA3JINYHBIX U B TO Xe
BpeMsl HauboJiee TUMMYHBIX 3a4a4 IPOBEPKU FMIOTES.

*  ABTOMAaTHYECKH CPABHHTH HAOJIIO/IeHHbIE JAaHHBIE C THIOTETHYECKAMH [1J1s1 9TOM 11eJIM K KATeropuasibHbIM IOJISIM,
MMEIOIUM TOJIBKO JBE KATETOPHUH, TPUMEHSIETCS OMHOMUAIBbHBIN kpuTepuii. Ko BceM ocTabHBIM
KaTerOpHUaJIbHBIM IOJIIM NPUMEHSIETCS KpUTepuit Xu-kBagpaT. K HempepbIBHBIM MOJISIM IPUMEHSETCS] KPUTEPHi
Kommoroposa-CmupHoBa.

 IIpoBeputh nociie10BaTeIbLHOCTb HA CIYYAHHOCTD. 17151 MpOBEpKM HAOJIIOJEHHO! MTOCIIEIOBATEILHOCTH JAHHBIX
Ha CJIy4ailHOCTb UCIOJIb3YETCSI KPUTEPUIl CEpUid.

* HacTtpouts anamu3. BeiOeprte 3TOT BapuaHT NP KeJIAHIH BPYIHYEO BHECTH KOPPEKTUBHI B TApaAMETPhI
TecTHpOBaHMS Ha BKIanke [TapameTpsl. OOpaTuTe BHUIMAHUE HA TO, YTO 3TOT BHIOOP MPOU3BOAUTCS
ABTOMATHYECKH, €CJIN Ha BKyIaake [TapamMeTpsl ciesaTh N3MEHEHHI, HECOBMECTHUMBIE C BHIOPAHHOM IEJIBIO.

YT006bI noNnyymTb O.ﬂHOBbIéOpO‘-IHbIe HenapametTpnyecKkmne Kputepuu

BriGepute B MeHIO:

Anam3 > Henapamerpuueckue kputepun > OQ/1Ha BbIOOpKA...

1. Haxmute kHONKY BbINOJHATD.

Taxxke MOXHO BBIIOJHUTH YKa3aHHbIE HIDKE AEUCTBUSL.
* 3ajath neib Ha Bkiaake Lless.
* 3amaTh Ha3HAYCHME TMOJIeH Ha BKJIamake [1oos.

* CaMOCTOSATEILHO BbI6paTL nmapaMeTpbl Ha BKJIAJIKC HapaMeTpLI.

Bxknaaka NonA

Ha Bxiaake IMosist 3a1atoTcst mpoBepsieMble HOJISL.

Hcnoab30BaTh 3apanee 3a/1annble poym. [1py 3TOM BapranTe BEIOOpA MCHIOIB3YETCs HMEFoIascs nHhopManus o
noJigax. Bee moJsist ¢ mpegonpeesieHHbIMU POJIIMU, TaKUMU Kak Bxoanas, Llenesast uim JIBoiiHOro Ha3HaveHus,

OyayT UCIOJIL30BAHBI KaK MpoBepsieMble noJjisl. Heodxomumo 3a1aTh, Mo kpaifHeil Mepe, 0HO TOoJie JIs TPOBEPKH.

HaCTpOl/lTB HA3HAYEHHs MoJIei. DTOT BAapUAHT B])I60pa IMMO3BOJIACT HE IPUHUMATDL BO BHUMAHUEC POJIA, HA3HAYCHHDLIC
nossm. Tlocie BbIGOpa OTOI'0 BapuaHTa 3aJaiTe moJs:
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* IlIposepsiemble nouisi. Boibepute 0/1HO UM HECKOJIHKO MOJICH.

BxknagKa NMNapameTpbl

BKJ'Ia,Z[Ka HapaMeTpLI COACPXKUT HECKOJILKO PAa3JIMYHBLIX I'PYIIL HapaME€TPOB, KOTOPbIE MOXHO U3BMEHSATD, YTOOBI
TOYHO HACTPOUTH TO, KaK aJITOPUTM 6yHCT O6pa6aTbIBaTL UMCIOIIUECS TAHHBIC. Ecmu B HaCTpOfIKy napaMeTpoB IO
YMOJIYaHUEO BHECTU U3MECHCHU A, KOTOPBIC HECCOBMECTUMBI C BBI6paHHOI>'I EJbrO, TO BLI60p Ha BKJIaIKE I_[CJ'II/I 6y}1€T
ABTOMATHUYCCKHN U3MCHCH Ha HEICTPOI’ITB AHAJIN3.

Bb|6epv|Te Kputepuun
DTy napaMeTpsl ONPEACIIsIoT, KaKue KpuTepuu Oy Iy T NPUMEHSTHCS K MOJIIM, 3aJlaHHbIM Ha BKJajke [Tois.

ABTOMATHYECKH BHIOPATH KPHTEPHH HA OCHOBE JaHHBIX. [1pu BEIOOpE 3TOro BapuaHTa K KATErOPUAIbHBIM HOJISIM,
MMEIOIIAM TOJIbKO JBE KATEropuu (C He IPONYIIIEHHBIMU 3HAYCHUSIMU ), TPUMEHSIeTCs OMHOMMaJIbHBIIN KpuTepuii. Ko
BCEM OCTAJIbHBIM KaTE€rOpPHAJIbHBIM MOJISIM IIPUMEHSIETCS] KpUTepuii Xu-kBaapat. K HenpepbIBHBIM TOJISIM
npuMensiercst kputepuit Kosvoroposa-CmupHoBa.

Hactpouts Kputepun. DTOT BAPUAHT Ja€T BO3MOXHOCTb BIOPATh NIPUMEHSIEMbIE KPUTEPUH.

*  CpaBHUTH HA0JIIO/IEHHYIO /IBOHYHYIO BEPOSATHOCTH ¢ runorerndeckoil (bunomuabublii Kputepuii). bBuHoMuabHbIN
KpUTEPHUI MOXHO IIPUMEHHUTH KO BceM HOJIIM. [IpuMeHsieTcs: 0 THOBBIOOPOYHBIN KPUTEPHil IJIs IPOBEPKH TOTO,
COOTBETCTBYET JI BRLIOOPOYHOE pacIpeiesIeHIe OIS MPU3HAKa (KaTeroprabHOE MOJIe C ABYMS KaTEeTOPUSIMH)
3aJJaHHOMY OMHOMHAJIBHOMY PacHpeAesICHAI0. JJONOHATETEHO MOXHO 3alIPOCUTDH BBIBOJ JIOBEPUTEIILHBIX
HHTEPBAJIOB. [10APOOHOCTH ATUX TAPAMETPOB KPUTEPUEB CMOTPUTE B pasjesie [“Bxuianka IMapameTpsi
|BI/IHOMI/IaJ'II)HOI"O KpHTepHﬂ”l

*  CpaBHHTH HA0JII0/IeHHbIE BEPOSITHOCTH C THNOTeTHYeCKMMH (KpuTepuii Xu-kBaapar). Kpurepuii xu-kBaapat
MIPUMEHSIETCS K HOMIHAJIBHBIM U MOPSAKOBBIM TOJIIM. [IprMeHseTcst OTHOBBIOOPOYHBIH KPUTEPHIA, KOTOPHIit
BBIYUCIIACT CTATUCTUKY XU-KBAAPAT HA OCHOBE paSHOCTeﬁ MEXIY Ha6H}OJICHHBIMI/I 1 OXXKNJACMBbIMHU YaCTOTaAMU
xaTeropuii nosist. I10gpo6HOCTH FTHX TAPAMETPOB KpUTEpHeB cMoTpuTe B pasaeie| Bxianka [TapameTps]
[kpurepus Xu-kpaapar” Ha crp. 131}

* CpaBuuTh HA0JII0/IeHHOE pacnpe/ielienne ¢ runoTeTndeckuM (kpurepuii Kosmvoroposa-CvupaoBa). Kpurepuit
KommoropoBa-CMupHOBA IPUMEHSETCS K HEIPEPBHIBHBIM U MOPSAKOBBIM MOJIAM. [IpuMeHnseTcs
OJHOBBIOOPOYHBIN KPUTEPHUil 11 HPOBEPKH TOTO, YTO BEIOOpOUHAS (DYHKIIUS PACIPEIeIICHHS IS OIS
COTJIaCy€TCsd C paBHOMEPHBIM, HOPMAJIbHBIM HUJIM SKCIIOHCHIIUAJIbHBIM PACHPEACTICHUEM, a4 TAKXKE
pacnpezaesienueM Ilyaccona. IToapobHOoCTH 0 3agaHNN TapaMeTPOB KPUTEPHEB CMOTPHUTE B pasjeie
[‘[Tapamerps kpuTepust Konmoroposa-Cymupuosa” Ha cTp. 131

* CpaBHHTb Me/IHAHY € THIOTETHYECKON (KpUTEPHii 3HAKOBBIX PAHIOB Y HIKOKCOHA). KpuTepnii 3HaKOBBIX PAHTOB
VUIIKOKCOHA NIPUMEHSETCS K HeMPEPBIBHBIM U MOPSIAKOBBIM MOJISAM. JJIs1 MPOBEPKM MEAMAHBI 3HAYCHUH MOJIS
MIPUMEHSIeTCS. OTHOBBLIOOPOUHBIN KpUTepuil. 3a1aliTe YUCIIO B Ka4eCTBE FMIIOTETHYECKOT O 3HAUCHU S MEUAHBI.

* TIpoBepuTh noc/ie10BaTeIbLHOCTH HA CAy4alHOCTb (KpuTepuil cepuii). Kpurepnii cepmii mpruMeHseTCsl KO BceM
oM. TIpuMensieTcst o JHOBBIOOPOYHBIN KPUTEPHH ISt IPOBEPKU TOTO, UYTO MOCIIETOBATEILHOCTh 3HAYCHIH
JUXOTOMU3MPOBAHHOTO MOJIS SBJISETCS cilydaifHoi. [lonpobHOCTH 3THX MapaMeTPOB KPUTEPHEB CMOTPHUTE B

A9

paserne [*Onuuu kpuTtepus cepuit” Ha cTp. 131]

Braaaka IMapamerpst bunomuansnoro kputepusi: BrHOMHABHBIN KpUTEpHil IpeTHA3HAYCH [JIS TIOJICH IPU3HAKOB
(xaTeropmabHBIX MOJICH TOJBKO C IBYMSI KATETOPHUSIMH), OJTHAKO OH IIPIMEHSIETCS KO BCEM MOJISIM, HCIIOJIB3Y S
NpaBuJIoO 3a/1aHud "ycmexa".

I'unoteTHyeckas a0Jis. 3/1eCh 3a4aeTCsl OKMIaeMast T0JIsI 3aluceld, 3aIaHHbIX Kak "ycrnex", mim p. 3agaiiTe 3HaUeHne
6ompie 0 1 MeHbIne 1. 3HaueHue Mo ymModaHuto pasHo 0,5.

Z[OBepl/lTeJIle)If(‘l HHTEPBAJI. I[OCTyHHI)I CJICAYIOIINUE METObI BBIMUCIICHUS JOBCPUTECIIbHBIX UHTECPBAJIOB IJI
JBOUYHBIX JAHHBIX!

* Kuomnep-ITupcon (Tounsiii). TouHblit HHTEpPBaJ, OCHOBAHHBIN HA (DYHKIINH paclpeieIieHnss OMHOMUAIbHOTO
pacrpe/eJieHusl.
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* Jlxeddpu3s. baiiecoBckuii ”HTEpPBaJ, OCHOBAHHBIN HA alIOCTEPHUOPHOM PACHPEICJIEHUN p NIPU UCHOJIb30BAHUI
ANPHOPHOTO pacupenesieHns BepositHocTelt [xeddpusa.

* OrtHoulenne npaBaonoaoous. MIHTepBa, OCHOBaHHBII HA (DYHKIIUHN IPABAONOA00HS IS p.

3amartp "ycnex" 1J1s1 KaTeropHaJIbHBIX NoJIel. 371ech 3aJaeTcs, KaK JJIs KaTeropuasbHBIX MOJIEH OnpeessieTcs
"ycnex", T.e. 3HaYCHUE WJIM 3HAYEHUs, JOJIs1 KOTOPBIX CPABHUBAETCS ¢ TUIIOTETUYECKON JOJIEH.

* Hcnosb30BaTh NEPBYIO KATErOPHI0, BCTPETHBIIYIOCS B JIaHHBIX. B xauecTBe "ycnexa" mist OMHOMHMAJIBHOTO
KPUTEPHS UCIIOJIE3YETCS NEPBOE 3HAUCHNE, HAJICHHOE B BEIOOPKE. DTOT BHIOOP MPAMEHAM TOJIBKO K
HOMUHAJIFHBIM U TOPSAIKOBBIM IOJISIM U TOJIBKO C ABYMS KaTerOpusMH. Bce ocTasbHbIE KaTeroprabHbIE OIS,
3aJaHHbIC Ha BKiIaake [Tosrs, mpoBepsThes He OyayT. DTO 3aJaHO IO YMOJIYAHUIO.

* 3axaTpb 3Havyenns "ycnexa'. BuHoMuabHBINA KpUTEPUN IPUMEHSIETCS C IIeJIbIM CIIMCKOM 3HAYEHUM, 3a/ITaHHBIX B
KadecTBe "ycmexa'. 3agaifTe CMCOK TEKCTOBBIX MJIM YMCIIOBBIX 3HAUCHUN. 3HAUCHUS U3 ITOTO CITHCKA
HEOoOS3aTeJIbHO TOJDKHBI IPUCYTCTBOBATH B BRIOOPKE.

3anaTe "ycnex" 051 KOJIMYeCTBEHHBIX MOJIel. 371ech 3a1aeTcs, Kak JJI HEMPEPBIBHBIX NOJIeH onpenesseTcs "ycmex",
T.€. 3BHAYCHUEC UJIM 3HAYCHUS, JOJIA KOTOPBIX CPABHUBACTCA C TCCTOBBIM 3HAYCHUCM. Venex 3a1aCTCs KaK 3HAYCHMU A,
paBHBIE UJIM MEHBIIINE, YeM TOUKA OTCEUEHUSI.

e Cpeanusisi TOYKA BBIOOPKH 33/1a€T B KAYECTBE TOUYKU OTCEUCHHUSI CPEeTHEE 3HAYCHNE MUHUMAJILHOTO
MaKCHUMaJIbHOT'O 3HAYCHUI.

M 33LlaHHaﬂ TOYKA OTCCYECHHUSI ITIO3BOJIACT 3a1aTh 3HAYCHUEC TOUYKH OTCCUCHMA.

Brkaaaka ITapamertps! kputepust Xu-KBaapart: VY BceX KaTeropuii paBHble BePOATHOCTH. DTO TaeT PaBHBIC YACTOTHI
BCEM KaTEropHsiM U3 BEIOOPKH. DTO 3aJaHO 110 YMOJTYAHUIO.

3a1aTh 0:KHIAEMYI0 BEPOSITHOCTb. DTO MO3BOJISCT 33/1aTh HEPABHBIC YACTOTHI JIJIS 3aIaHHOTO CIIUCKA KATErOpHil.
3aaiiTe CIUCOK TEKCTOBBIX MJIM YHCIIOBBIX 3HAYCHUI. 3HAYCHUS M3 3TOr'0 CIHCKA HEOOS3aTEIbHO JOJDKHBI
IPUCYTCTBOBATh B BhIOOpKe. B cTos1011e KaTeropns 3a1aiiTe 3nHauenns kateropuii. B crondne OTHOCHTE IbHAS
4acTOTa IS KK KaTerOpuy 3aJaiiTe MOJIOXHUTEIILHOE 3HAYCHUE. 3a1aBaeMble YACTOTHI PACCMATPUBAIOTCS KaK
OTHOCHUTEIbHBIC YaCTOTHI, TAK YTO, HAIPUMED, 3aJaHue 4acToT 1, 2 u 3 skBuBaJIeHTHO 3aaHuio yacToT 10, 20 u 30,
nmpuyeM 00a 3T Habopa 4acTOT TOBOPST O TOM, UTO OXKHUAAETCs, YTO 1/6 3ammceit monajeT B MEPBYIO KATETOPHIO,
1/3 - Bo BTOpYyt0 1 1/2 - B Tpethio. Koraa 3aaarotcst 0)kuaeMble BEPOSITHOCTH, 3a/[aBaeMble 3HAYCHHS KAaTEr OPHii
JTIOJDKHBI BKJIFOYATH BCE 3HAYCHUS MOJICH B TaHHBIX. B IPOTUBHOM Cllydae Ik COOTBETCTBYIOIIECTO MOJISl TECT HE
OYJeT BBIIIOJIHCH.

IMapametps kputepust Komvoroposa-CvupuoBa: B 3ToM qmajoroBoM oKHe 3a4aeTcs, KaKie pacupeaeICHAs
JIOJDKHBI OBITH MMPOBEPEHBI, 4 TAKXKE MapaMeTPhI IPEAII0IaraéMbIX paclpeaeICHU .

Hopmasbhoe. M cnoJib30BaTh 1aHHbIE BBIOOPKH UCIIOJIB3YET HAOIFOICHHBIEC CPEIHEE U CTAHIAPTHOEC OTKJIOHCHHUE,
3aaaTh MO3BOJISIET 3a0aTh 3HAYEHUS.

PaBHOMepHoe. HUcnoan30BaTh 1aHHbIE Bl)IﬁOpKl/l HCIIOJIB3YET Ha6J’IIOHeHHI)Ie MUHUMYM U MaKCUMYM, 33H3Tb
MO3BOJIACT 3a/JaThb 3HAYUCHUA.

IKCIOHEHIHATLHbIE. BLIﬁOpO"IHOG cpeaHee UCIIOJIB3YET Ha6J’I}O,Z[€HHO€ CpE€aAHEC 3HAUYCHUC, 33ZlaT]> MO3BOJIACT 3a14Th
3HAUYCHUS.

ITyaccona. BbiGopouHOe cpe/iHee UCIIOJIL3YET HAOJIIOIEHHOE Cpe/iHee 3HaUYeHKe, 3a1aTh [I03BOJISET 3a14Th
3HAYCHUS.

Omnmnn kputepus cepnii:  Kputepuii cepuii npeHa3HAYCH TS OJICH NPU3HAKOB (KaTerOpHaIbHBIX OJICH TOJBKO C
JIBYMsI KATETOPUSIME ), OJTHAKO €r0 MOKHO IPUMEHHUTH KO BCEM IIOJISIM, UCIIOJIb3YSI MPABUIIO 3aJaHNS TPYIIL.

3agaTh rpynnbl 1718 KaTeropuaibHbIX NMoJiel. JOCTYIHBI CIIeIyFOIIie TapaMeTphl:
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* B BbIGOpKe HMeeTcs TOJILKO JIBe KaTeropun. Kputepuii cepuii mpuMeHsIeTCs ¢ UCIOJIb30BAHMEM 3HAUYCHU N [JIsT
3alaHu I'pyIIl, HaﬁHCHHLIX B BI)I60pKC. STOT BI)I60p NIPUMEHUM TOJIBKO K HOMHWHAJIbHBIM U MOPAAKOBBIM MOJISAM
1 TOJIBKO C ABYMS KAaTCTOPUSAMMU. Bce ocTtanbable KaTeropuaJibHbIC IOJIA, 3aIaHHbIC HA BKJIAJIKC HOHS[,
IPOBEPSIThCS HE OYIYT.

* TlepexoanpoBaTth 1aHHbIe B 2 KaTeropun. Kpurepnii cepuit mpuMeHsieTCsl C UCIOJIB30BAHUEM IIEJIOTO 33 JaHHOTO
CIHCKA 3HAYCHUI UUI 3aJaHNs OOHON U3 TpyII. Bee ocTanbHble 3HaUeHNS U3 BEIOOPKH 3a1a10T APYTyro Tpymnmy. B
BBIOOpKE HEOOS3aTeIbHO TOJDKHBI TPUCYTCTBOBATH BCE 3HAUCHUS U3 CIIUCKA, HO, ITO KpaifHell Mepe, oJHa 3aIKCh
JIOJDKHA OBITH B KQXK/I0 IpymIe.

3a1aTh TOUKY OTCEYeHHs JIJI51 KOJIMYeCTBEHHBIX MoJIell. 31ech 3a1aeTcs, Kak GOPMUPYIOTCS TPYIIIBI [IJTs
HenpepbIBHBIX NoJeil. K mepBoii rpymme oTHOCSTCS 3HAYCHU S, PaBHBIC HJIH MEHBIIIUE, YeM TOYKa OTCCUCHUSI.

* BobiOopouHasi MequaHA 321a€T TOUKY OTCEUEHHUS pPaBHON BEIOOPOUHON MeauaHe.
* BbiOopouHoe cpeHee 3a1a€T TOUYKY OTCEUCHNUSI PABHOIT BHIOOPOYHOMY CPETHEMY.

M 3aIlaTI) IIO3BOJIACT 3a4aTh 3HAYCHUEC TOUYKU OTCCUCHUS.

MapameTpbl KpUTEPUEB
YpoBenb 3HAYMMOCTH. 371eCh 3a4a€TCSI yPOBEHb 3HAUNMOCTH (ayb(da) 4715 BceX KpUTEepueB. 3a/1aiiTe YUCIOBOE
3HaueHne Mexay O u 1. 0,05 gBisieTcs 3HaYEHUEM 110 YMOJTYAHUIO.

JloBepurebHblii uHTepBaJI (%). 31€Ch 3a1a€TCS TOBEPUTEJILHBIN YPOBEHD [JIs BCEX PACCUUTBIBAEMBIX
JIOBEPUTEJIbHBIX UHTEPBAJIOB. YKaxuTe yrcioBoe 3HaueHune oT 0 1o 100. 3navenue no ymosyanuio - 95.

Hckarouennblie HaﬁJIIOZ[eHHH. 3,E[€CL 3a1a€TCs, KAKUC Ha6J'IIO,E[€HI/I$I HCHOJIB3YROTCS IIPU BBIITIOJIHCHUN TCCTOB.

* HckmouaTb Haﬁ.mo)]emm HEJIMKOM O3HAYacCT, YTO 3alCy C NPOIMYIIEHHBIMU 3HAUYCHUSAMU B JIFOOBIX IIOJIAX,
YKa3aHHbIX Ha BKJIAJIKC HOJ’[H, HUCKJIFOYAKOTCA U3 aHAJIM34a.

* HUckao4ath no OTAeJbHOCTH O3HAYACT, YTO 3alUCHU C IMPONYHIICHHBIMU 3HAYCHUAMMU B IOJIC, UCITIOJIB3YyEMOM IIPpU
BBITIOJTHCHUN KOHKPETHOI'O TECTA, HEC UCIIOJIB3YIOTCA MIPU BBIIIOJIHCHUMN 3TOI'O TECTA. Kor):[a 3aJaHO OJHOBPEMEHHO
HECKOJIbKO TE€CTOB, AJId KaXJO0TO U3 HUX BOIPOC 00 HCII0JIb30BAaHUH 3AIUCEH C nIponyncHHbIMU 3HAYCHUAMU
pelia€TCda HE3AaBUCUMO OT APYTUX.

NMonb3oBaTenbCKMe 3HaUeHUA OTCYTCTBUA

ITonb3oBaTe/IbCKHeE NPONYyILeHHbIe 3HAYEeHHS /151 KaTeropHaibHbIX NoJieil. KaTteropnaibHble OIS TOKHBI IMETh
JIOTTyCTUMBbIE 3HAYEHHUSI, AJI TOTO YTOOBI 3aNUCh OblIa BKJIOYEHA B aHAJIN3. C MOMOIIBIO 3THX YIPABJISIOIINX
3JIEMEHTOB MOKHO ONPEACSINTh, PACCMATPUBATH JIM OJIb30BATEIILCKIE POIYIIEHHbIE 3HAUYCHNS B KATETOPUAJILHBIX
HOJISIX Kak JomycTUMbIe. CHCTEMHBIE TPOMYIIIEHHbIE 3HAYEHUS 1 MPOIYIIIEHHbIC 3HAYCHUS [JI KOJIMYeCTBEHHBIX
moJielt Bcerjia paccMaTPUBAIOTCS KaK HEIOMyCTUMBIE.

KomaHpna NPTESTS: nononHuTtenbHblie BOSMOXHOCTHU
HSLIK CHUHTAKCHUCAa KOMaH/I TaK>X€ IIO3BOJIACT:

° 3a,Z[aTI> IIPUMCHECHUC O}_'[HOB])I60pO"IH01"O KpUTEpU, a TAKXKEC KPUTCPUCB JI1 HC3aABUCUMBIX U CBA3aAHHBIX BbI60pOK,
3alyckasd nmpoueaypy O4AuH pas.

Ob6patuteck k Command Syntax Reference 3a moyHON nHGOpPMANUEH 0 CHHTAKCHUCE S3bIKa KOMAH/I.

HenapameTpuuecKue KpuTepuun ANA He3aBUCUMbIX BbIOOPOK

[Tponenypa Hemapamerprieckue KpUTEPUH 1JI1 HE3ABUCUMBIX BEHIOOPOK BBISBIIACT PA3JINYUS MEXKTY ABYMS IIJIN
OOJIBIITUM YHUCIJIOM TPYII, UCTOJIB3YS OJMH UJIM HECKOJIbKO HeMapaMeTPUUECKUX KpuTepueB. HemapameTpuueckue
KPUTEpUU HE MPENOJIararoT, YTO JaHHbIE COOTBETCTBYIOT HOPMAJILHOMY paclpeiesIeHUTO.

Kaxosa Bama nean? Bxitanka Llens no3BoJsiseT ObICTPO 3a4aTh HapaMeTpPhl JJISl PELIEHUS! PA3JINUHBIX U B TO XK€
BpeMs HanboJiee TUIIMYHBIX 3a/1a4 IPOBEPKHU TUIIOTES.
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* ABTOMaTHYeCKH CPAaBHHTb pacnpeaesenus Jjs rpymi. [ stoit nesm npumensiercst U-kputepuit ManHa-YuTHY K
JIAHHBIM C 2 TpYyHIIaMHU WM OAHO(DAKTOPHBIN IUCIIEpCHOHHBIN aHamm3 Kpackaa-Yosmca K JaHHBIM € k
rpynnamu.

e CpaBHHTb MeJHAHBI I rpynn. {715 3TOM e MpuMeHsIeTCs MeANAHHbIN KpUTEpHid, CpAaBHUBAFOIIIHI
HAOJIFOICHHbIE MEMAHBI B TPYIIIAX.

* HacTtpouts anamm3. BeiOeprte 3TOT BapuaHT IPH KEJIAHIH BPYYHYEO BHECTH KOPPEKTUBHI B TapaMETPhI
TeCcTHpOBaHus Ha BKJagke [lapamerprsl. O6paTuTe BHIMaHNUE HA TO, YTO 3TOT BBIOOP MPOU3BOIUATCS
ABTOMATHYECKH, €CJTN Ha BKyIaake [TapamMeTpsl ciesaTh N3MEHEHHsI, HECOBMECTHMBIE C BHIOPAHHOM IEJIBIO.

UTo6bl NONYyunTh HenapaMmeTpuyecKue KpUTepun AN He3aBUCUMbIX
BbIOOPOK

BriOepute B MeHFO:

Anamm3 > Henapamerpuyeckne kpurepun > He3aBucumbie BLIOOPKH...

1. IlenxHuTe 10 KHONKE BBHINMOIHUTD.

Taxxe MOXHO BBIIIOJIHUTD YKa3aHHbIE HIKE ICHCTBHSL.
e 3apgaTh 1eJIb Ha BKJIaake Llesn.
* 3aJaTh Ha3HAuYeHUE 1oJiel Ha BKJIagke [Toos.

e CaMOCTOSTENBHO BBIOpATh MapaMeTphl Ha BKiIaake [TlapaMeTpsl.

Bxknanka Nonna

Ha Bxmaake [Toms 3a0acTCs, KAaKUE€ IOJId CPABHUBAFOTCA U KaAKUE I10JIA 3aat0T I'PYyNIIbL.

Hcnoan3oBath 3apanee 3a1annble poJm. [1pu 3ToM BapuanTe BbIOOpa UCHIOJIB3YeTCs UMeroIIasics nHhopManus o
noJsix. Bee HenmpepbIBHBIE U NOPSAIKOBBIE MOJIS C IPEIONPEACSICHHBIMYU POJIIMU, TakUMHU Kak L{eneBas umm
JIBoliHOr0 Ha3HA4YeHUs!, OyyT UCIOJIb30BAHBI KaK IpOoBepsieMble N0JIs. Eciin nMeeTcst e JUHCTBEHHOE
KaTeroprajbHOE II0JIE C IIPeIONPEIeJICHHON POJIbio BXxoiHas1, TO OHO OyJeT UCHOJIb30BAHO B KAYECTBE
TPYNIHPYIOLIEro NoJjisl. B MpoTHBHOM cilyyae MO yMOJYaHHIO HE OYAyT UCIOJIb30BATHCS I'PYIIUPYIOIINE HOJIS, 1
Ha3HAYEHMS T0JIel He0OXOIMMO 3aJaTh CaMOCTOsITeNIbHO. TpedyeTcs, o kpaifHelt Mepe, 0JTHO MPOBEPSEMOE T0JIE U
OJIHO I'PYNIUPYIOLIEE MHOJIE.

Hacrtpouts Ha3HaveHus noJjieil. DTOT BapuaHT BHIOOPA TO3BOJISIET HE MPUHUMATH BO BHUMAHKE POJIM, HA3HAYCHHBIE
noJisiM. [Tocsie BeIOOpa 3TOro BapuaHTa 3a1aiTe moJs:

* TIpoBepsiemble mojs. BerOepute 0HO MM HECKOIBKO HENPEPHIBHBIX UITH MOPSIIKOBBIX MOJIEH.

e I'pynnbl. BeiGepute kaTeropuaibHOE 1OJIE.

Bxknagka lNapameTpbl

Bxutagka [TapaMeTpbl cOTepKAT HECKOJIBKO PA3JIMYHBIX IPYIII TAPaMETPOB, KOTOPBIE MOKHO H3MEHSTh, YTOOBI
TOYHO HACTPOUTH TO, KaK aJITOPUTM OyJeT 00pabaThIBaTh HMEIOIIHECS JaHHBIE. ECi B HACTPOIKY MapaMeTpoB IO
YMOJIYAHUIO BHECTH M3MEHEHHUS, KOTOPBIC HECOBMECTUMBI C BEIOPAHHOI! 11eJIbI0, TO BBIOOD Ha BKJaake Llemm 6ynet
aBToMaTuU4ecku u3MeHeH Ha Hacrpouts anams.

Boibepute Kputepun
DTt napaMeTpbl OIIPEACIIAIOT, KAKUEC KPUTCPUU 6y,Z[yT IIPUMCHATBHCA K IOJIAM, 3aJdaHHBIM Ha BKJIAJKE TTouns.

ABTOMaTHYeCKH BbIOPATh KPUTEPHH HA OCHOBe JaHHbIX. [Ipu BeIOOpE 3TOr0 BapnanTta npumMensiercs: U-kpurepuit
ManHa-YUTHH K JAaHHBIM € 2 TPyNHIaMHy WK OJHOGAKTOPHBIN AUCHepCHOHHbIN aHamm3 Kpackaia-Yosmmca K

JIAHHBIM C k rpynamu.

HaCTpOl/lTB KpHTEpHH. 10T BapUAaHT JAa€T BO3MOXKHOCTDH BLI6paTI) MIPUMCHSCMBIC KPUTCPUU.
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* CpaBHUTDH pacnpe/ie/ieHnst JAJIsl TPYIIL. 3/1eCh IPEICTABIICHbI KPUTEPUH JIJIsl HE3ABUCUMBIX BBIOOPOK JIJISl IPOBEPKU
TOTO, M3BJICUCHBI JIU BEIOOPKHU U3 OJIHOM U TOM ke TeHepaIbHOI COBOKYIHOCTH.

U Manna-Yutan (1751 2-X BbIOGOPOK) HCIIOJIB3YET PAHTH BCeX HAOJIIOACHUI, YTOOBI IPOBEPUTD, N3BJICUCHBI JIX
TPYHITBI U3 OHOW M TOM ke TeHepasIbHOM COBOKYMHOCTH. [IepBoe B mopsiIKe IO BO3PACTAHUIO 3HAUCHIE
TPYIIIUPYIOIIETO MOJIS 3a1aeT MEPBYIO TPYIITY, a BTOPOE 3aaeT BTOpyro rpymy. Ecim rpynmmpyroree moJe
uMeeT OoJiee BYX 3HAUSHMIA, TO ITOT TECT HE BBHIOJHIECTCS.

Koamoroposa-CvupHoBa (17151 2-X BBIOOPOK) YYBCTBUTEJICH K JIFOOBIM Pa3IMUYMsIM JIBYX paclpe/ieiCH B
MeauaHax, pa3opoce, CKOIEHHOCTH 1 T.4. Ecim rpynmmpyrolree moJjie mMeeT 6oJiee IBYX 3HAUCHHM, TO TOT TeCT
HE BBITIOJTHSACTCS.

IIpoBepuTth nocJie0BaTEILHOCTD HA cJay4aiiHocTh (Bajibaa-Bosbgosuna uist 2-X BIOOPOK) 3a/1a€T IPUMEHEHUE
KPUTEPHsI CepUil ¢ TPYIIIOBOI MPUHAISKHOCTHIO B Ka4eCcTBe MpU3HaKka. Ecim rpynmupyroliee moje nMeet 0oiee
JIBYX 3HAYCHMUIA, TO 3TOT TECT HE BBITIOJIHSCTCSI.

OnnodakTopHbli qucnepcuonHbli anamm3 Kpackanaa-Yommcea (a1 k BbI00pok) siBsieTcst 000011eHrEeM
U-xputepuss MaHHA-YUTHE U HEapaMeTPUYECKAM aHAJIOTOM OJTHOMEPHOTO JUCIEPCHOHHOTO aHaJIH3a.
JIOTIOJTHUTEIFHO MOYHO 3allPOCUTh MHOXKECTBEHHBIE CpaBHEHHUS k BRIOOPOK, BbIOpaB b0 Bee momapHo, Jim6o
Iowaroso BHu3.

Kpurepnii q1s1 ynopsiioueHnsix ajabrepHaTus (l:xonkxupa-Tepnerpbl 1 k BBIOOPOK) siBIsieTCst 00Jiee MOIIHOM
aJibTepHaTUBOMN KpuTeputo Kpackaa-Yoimca, korja k BHIOOPOK UMEIOT eCTECTBEHHOE YIIOPSIIOYCHHE.
Hamnpumep, k coBokynmHOCTEH MOTYT HpeCTaBIIsATh COOOM k Bo3pacTaromux Temneparyp. [Iposepsiercs runoresa
0 TOM, YTO pa3HbIE TEMIIEPATYPHI JAIOT OAMHAKOBOE PACIPE/IEIICHNE OTKIMKOB, TPOTUB ajIbTePHATHBHOM
TUIIOTE3BI O TOM, UTO TPH YBEJIMYECHUN TEMIIEPATYPhI BO3PACTAET U BEJIMINHA OTKJIMKA. 371ECh AJIbTEPHATHBHAS
TUIIOTE3a YMOPsI0UCHA; CIIEI0BATEIbHO, HanboJIee MoAXoAMuM OyneT kputepuit Jxonkxupa-Teprnctpsl. OT
HaHMeHbILero K Hanbo.IbIeMy 3a71aeT aJbTePHATHBHYIO THIIOTE3Y, YTO MapaMeTp MOJI0KEHHUS IEPBOH T'PYIIBI
MEHbIIIE UJIM PABEH IApAMETPY BO BTOPOI I'pyIle, KOTOPLIA MEHBIIE WA PABEH IIapaMeTPy TPETbEl I'PYNIIbI U
Tax nanee. OT HaHGOIbLIEr0 K HANMEHbINEMY 3a/71aeT aJIbTePHATUBHYIO THIIOTE3Y, YTO NapaMeTp MOJIOKEHUS
NepBOi TPyMIbI OOJIbIIE UM PABEH IapaMeTPy BO BTOPOIl IpymIie, KOTOPbI OOJIbIIIEe UIM PABEH NapaMeTpy
TpeTheil rpynmel u Tak gajuee. g obeux onuuil agbTepHATUBHAS FUNIOTE3a MPEAIoJIaraeT Takxke, 4TO He BCe
IIOJIOXKEHNUS! PaBHBL. J|OMOJIHUTEIILHO MOXKHO 3alIPOCUTH MHOXKECTBEHHbIE CPABHEHUS A BBIOOPOK, BEIOpAB JIMO0
Bce nonapuo, 1160 IMomaroso Buu3.

e CpaBHATH IMANA30HBI VIS TPYMI. 3/1eCh MPEICTABJICHBI KPUTEPHUH JJIs1 HE3aBUCUMBIX BEIOOPOK JJIsI TPOBEPKU
TOT0, YTO TPYIMIIBI UMEIOT OJMHAKOBLIN pazOpoc. DKkeTpeMabHoil peakunu Mo3zeca (11 2-X BLIOOPOK)
CPaBHUBAET KOHTPOJILHYIO TPYIIY C TPyMNnoii cpaBHeHust. [lepBoe B MOpsi/IKe MO BO3PACTAHUIO 3HAYCHUE
CPYNIHUPYIOIIEro MOJIs 3a7aeT KOHTPOJIbHYIO TPYIILY, a BTOPOE 3a/IaeT IPYIIly cpaBHeHust. Eciu rpynmnupyroriee
oJie UMeeT OoJiee IByX 3HAYCHHM, TO 3TOT TECT HE BBIITOJIHSETCSL.

* CpaBHUTH Me/MAHBI JJIs1 TPy 3/1eCh IPEACTABJICHbI KPUTEPUU AJIS1 HE3ABUCUMBIX BBIOOPOK JIJISI IPOBEPKU TOTO,
4TO IPYIIbl UMEIOT OJIMHAKOBBIE Me/InaHbl. Meauanublil Kputepuii (1J1s K BIGOPOK) MOXKET UCIOJIb30BATH JIMOO
00BEIMHEHHYIO BEIOOPOYHYIO MeTHAHY (BBIYHCICHHYIO IO BCEM 3aIIACSM B HAOOpE TaHHBIX), MO0 3a/JaHHOC B
Ka4eCTBE THIOTETHIECKOTO 3HAUCHIE MeANaHbI. JJONOHUTEIFHO MOXHO 3alIPOCATH MHOKECTBEHHBIC CPABHCHUS
k BBIOOPOK, BBIOpaB 100 Bee monapuo, 6o Ilomaroso BHu3.

* OueHnTh J0BepHTE/IbHBIN UHTEPBaJ s rpynn.  Ounenka Xomxeca-Jlemana (1uis1 2-X BbIOOPOK) BHIYMCIISIET OLUEHKY
IO HE3aBUCUMBIM BEIOOPKAM ¥ IOBEPUTEIILHBIA MHTEPBAJI AJIsl pA3HOCTU MeWaH ABYX rpymi. Ecim
TPYIIUpYIOIIee MOoJie UMeeT OoJiee ABYX 3HAYCHUH, TO 3TOT TECT HE BBITOJIHSIETCS.

MapameTpbl KpUTEpUeB
YpoBeHb 3HAUMMOCTH. 31€Ch 3a/1a€TC YPOBEHb 3HAUMMOCTH (as1b(ha) A1 BceX KpUTEepUeB. 3a1aliTe YUCIOBOE
3Hauenue mexay 0 u 1. 0,05 sBiasgeTcs 3HaYeHNEM [0 YMOJIYaHUIO.

JloBeputebHblil nuTepBa (%). 306Ch 3a1a€TCsl IOBEPUTEIIbHBII YPOBEHDb /ISl BCEX PACCUUTBIBAEMBbIX
JIOBEPUTEJIbHBIX MHTEPBAJIOB. YKaxuTe uncioBoe 3HaueHue ot 0 1o 100. 3HaueHue no ymor4anuro - 95.

HckaroueHnblie Haﬁ.ﬂﬂ)ﬂeﬂﬂﬂ. 3[[60}: 3a4a€TCs, KaKnue Ha6J’I}O£l€HI/ISI HCIIOJIB3YIOTCA IIPU BBIITIOJITHEHUU TECTOB.
Hckarouath HaﬁJ’llOZ[eHl/lﬂ HEJIMKOM O3HAYa€T, YTO 3allMCU C MPOIIYINCHHBIMU 3HAUYCHUAMU B JIFOOBIX OJIAX,
YKa3aHHBIX B JIF00 O IIOAKOMAaH/IC, UCKJIFOYAXOTCs U3 aHAJIu3a. HckaouaTh N0 0T IbHOCTH O3Ha4YacT, 4YTO 3all1CH C
OponymCHHBIMU 3HAYCHUAMU B MOJIC, UCITOJIL3YEMOM IIPU BBIMTOJIHEHUU KOHKPETHOT'O TECTA, HE UCHOJIB3YIOTCA ITPpU
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BBINIOJIHEHNM 3TOro Tecta. Korma 3agano OJJHOBPEMEHHO HECKOJIBKO TECTOB, IJIA KaXXI0I'0 U3 HUX BOIIPOC 00
HCIOJIb30BAaHUHM 3AIKCEH C NPpONYyHICHHBIMU 3HAYCHUAMHU PEIIACTCA HE3ABUCUMO OT APYTHUX.

NMonb3oBaTenbCcKue nponyweHHble 3Ha4YeHUA

ITosb30BaTe/IbCKHE NPOMYIIEHAbIE 3HAYEHHS /11 KaTeropHabHbIX noJjeil. KateropnaibHble OIS TOJDKHBI HIMETh
JIOTYCTHMBIE 3HAUCHIS, JIJIST TOTO YTOOBI 3aIiCh ObLIa BKJTFOYeHA B aHAJ3. C IIOMOIIBEO 3THX YIPABIISFOIINAX
3JIEMEHTOB MOXHO OTPEACINTh, PACCMATPHUBATH JIM OJIb30BATEIILCKIE IIPOIYIIEHHBIC 3HAUYCHNS B KATETOPHAIbHBIX
MOJISIX KaK JomycTuMble. CHCTEMHBIE TPOIYIIEHHbBIC 3HAYCHHUS M MTPOIYIIICHHBIEC 3HAYCHUS IS KOJIIMYECTBEHHBIX
OJIeH BCer1a paccMaTPUBAIOTCS KaK HEIOyCTUMBIE.

KomaHpna NPTESTS: nonosnHuTtenbHblie BOSMOXHOCTHU
H3LIK CHUHTAKCHUCa KOMaH/1 TaK>X€ IIO3BOJISCT:

° 3a,Z[aTI) IIPUMCHEHUEC OL[HOB])I60pO‘{HOFO KpUTEpUA, a TAKXKE KPUTCPUECB JJIA HEC3aBUCUMBIX U CBA3AHHBIX BLI60pOK,
3amyckasi IpoLeaypy OIHH pas.

Ob6patuteck k Command Syntax Reference 3a nojHoi nHGOpMAaNUCH O CHHTAKCHUCE SI3bIKA KOMAaH/I.

HenapametTpuyeckKkmne Kputepumn AnAa CBA3aHHbIX Bbl60p0K

BBISBIISIIOTCS pa3Iimyms MEXIY ABYMS HITH OOJIBIIIMM YHCIIOM CBSI3aHHBIX IIOJICH TIPU IIOMOIIY OTHOTO HJTH
HECKOJIbKMX HellapaMeTPUUeCKUX KpuTepueB. HemapameTpriueckne KpUTEepUn He IPEANOIararoT, YTO JaHHbIC
COOTBETCTBYIOT HOPMAJIBHOMY PACHPEICIICHHIO.

Jlannbie. Kaxxgas 3alUch COOTBETCTBYET KOHKPETHOMY OOBEKTY, JIJISI KOTOPOTO ABA UJIK O0JIee CBSI3aHHBIX
U3MEPEHUIA COXPAHSIFOTCS B OTACJIBHBIX MOJISIX B HAOOope maHHbIX. Hanpumep, uccienoBanue 3pGeKTUBHOCTH TUCTI
MO>HO IPOBOJUTH, UCIIOJIB3Y S HEMapaMeTpUYeCKre KPUTEPUH JIJIs CBSI3AHHBIX BHIOOPOK, €CJIM BEC KaXI0T0 00beKTa
U3MepsIeTCsl Yepe3 paBHbIe MHTEPBAJIBI BPDEMEHU M COXPAHSIETCS B MOJISIX ¢ MeTKaMu Bec 0 nauaaa guetnl, Bec 6
cepequne quetvl U Bec mo okonuanuu quetsi. DT NMOJIS ABJISIIOTCS "CBSI3aAHHBIMU' .

Kakosa Bama nens? Briazka Lless mo3BosisieT ObICTPO 33aTh TAPAMETPBI JJIsI PEIICHHsI PA3JIUYHbBIX U B TO XKe

BpeMsi HanboJiee TUIIMYHBIX 33/1a4 IPOBEPKU TUIIOTE3.

* ABTOMATHYECKH CPABHHTH HAOJII0/ICHHbIE TAHHBIE C THNOTETHYECKHMH. [1py BEIOOPE 3TOM 1IN K KaTeropHaIbHbIM
JIAHHBIM TIPUMEHsIETCS KpuTeprii MakHeMapa, eciiu 3aaHbl J1Ba 1oJis, u kputepuit Q Kokpena, eciiu 3a1aH0
6oJtee BYX moJieil. K KoJIM4ecTBEHHBIM TAHHBIM B 3TOM CJIy4ae MPUMEHSIETCS TAPHBII KPUTEPHil 3HAKOBBIX
paHroB YUIIKOKCOHA, €CJIM 3a/IaHbl JIBA MOJIS, U ABYX(AKTOPHBIN TUCIIEPCUOHHBIN aHam3 DpugiMaHa no paHram,
€CJIM 3aJ1aHo OoJiee ABYX MOJIEH.

* Hacrpours anaiu3. Beibepute 5TOT BAPUAHT [IPU HKEJTAHUK BPYUHYIO BHECTH KOPPEKTHUBBI B APAMETPBI
TecTUpOBaHuUs Ha BKJajke [TapameTpsl. OGpaTHTEe BHUMAHUE HA TO, YTO ATOT BBHIOOP NPOU3BOAUTCS
ABTOMATHYECKH, €CJTU Ha BKJIa/iKe [lapaMeTpbl caesiaTh H3MEHEHHsI, HECOBMECTUMBIE C BLIOPAHHOI [EJIBIO.

Ecnnm 3aparores noJid ¢ pa3samyaroliuMHUCS IKaJaMIA U3MEPEHNH, TO OHYM CHAYaJIa Pa3/IesIstoTCs 1O KaJlaM
U3MEPEHUH, a 3aTeM K KaxxJ 0l rpyIe IpuMeHseTcs noaxoasamuil kpurepuit. Hanpumep, eciu B kauecTse 1ein
BBIOPATH ABTOMATHYECKH CPABHHTL HAOJIIO/ICHHBIC IAHHBbIE ¢ THIOTETHYECKHMH, 1 3371aTh 3 KOJIMYECTBEHHBIX, & TAKXXe
2 HOMMHAJIBHBIX NOJIS, TO K KOJIMYECTBEHHBIM HOJISIM OyeT NpuMeHeH KpuTepuit @puamaHna, a K HOMHHAJIBHBIM
noJIsiM OyAeT IpuMeHeH kputepuit Makaemapa.

UTo6bl NPMMEHUTb HenapameTpuyecKne KpuTepum AnA cBA3aHHbIX
BbIOOPOK

BriOepute B MeHI0:

Anam3 > Henapamerpuueckue kputepun > CBsi3aHHble BHIOOPKH...

1. IlenxkHuTE MO KHONKE BHINOJHUTD.

Taxxe MOKHO BBLIIOJIHUTH YKa3aHHbIC HUXKE JneicTBus.
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* 3a1aTh 1eJIb Ha BKJajake L{esb.
* 3anaTh Ha3HaYeHHUE HoJIed Ha BKiIagke [Tous.

* CamocTosTeJIbHO BBIOpATh MapaMeTpsl Ha BkiIaake [TapaMeTpsl.

Bknaaka Nonsa

Ha BKJIaJIKC Ions 3aJar0TCA IMPOBCPACMBIC ITOJIA.

Hcnoan30BaTh 3apanee 3a1annble posm. [1py 3TOM BapranTe BEIOOpA MCIOIB3YETCsl MMEFOIasIcs MHQopManus o
moJisix. Bee moutst ¢ mpenonpeieieHHBIMU POJIIME, TakuME Kak [leneBas mum JIBoitHOTO HAa3HAUeHUS, Oy Ay T
UCIIOJIb30BAHbI KaK IMpoBepsieMble noJis. HeoOxoamMmo 3a1aTh, o kpaifHeil Mepe, 1Ba MOJIS 715 TPOBEPKH.

HaCTpOl/lTb Ha3HA4YeHusl noJjied. IToT BapUAHT BLI60pa IMMO3BOJIACT HC IPUHUMATDH BO BHUMAHUEC POJIA, HA3HAYCHHDBIC
noJisim. Tlocrte BbI60pa 9TOr'0 BapuaHTa 3ajaiTe noJsst:

* TIposepsiemble no.s. Beibepute nBa nosis uimm 6ostee. Kaxxaoe moje COOTBETCTBYET OT/ICILHOM CBSI3aHHOM
BBIOODKE.

BxknaagKa NMNapameTpbl

Brutagmka [TapaMeTpbl cOAEPKAT HECKOJIBKO PA3JIMYHBIX TPYIII TAPAMETPOB, KOTOPBIE MOKHO H3MEHSTh, YTOOBI

TOYHO HACTPOUTH TO, KaK IpoIeaypa OyaeT oopadaTeiBaTh UMeIoIInecs JaHHbIe. EciM B HACTpOHKy mapaMeTpoB
0 YMOJTYAHUIO BHECTH M3MEHEHHSI, KOTOPBIE HECOBMECTUMBI C IPYTUMH IEJISIMU, TO BEIOOD Ha BKJIaake Llems Oynet
aBTOMAaTHYeCKN n3MeHeH Ha HacTpouts anamms.

Bbibepute Kputepum
Ot nmapaMeTpbl ONPEACIIAOT, KAKUC KPUTCPUU 6yﬂyT MMPUMCHATHCA K IMOJIAM, 3aJaHHBIM Ha BKJIAOKE TTous.

ABTOMATHYECKH BHIOPATH KPHUTEPHH HA OCHOBE JaHHBIX. [Ipu BEIOOPE ITOrO BAPHAHTA K KATErOPUAILHBIM JAHHBIM
pUMeEHsIeTCsl KpuTepuit MakHemapa, eciii 3a/1aHbl JBa noJist, 1 kputepuii Q Kokpena, ecimm 3a1ano 6oJiee ByX
noJteid. K KoJIM4ecTBEHHBIM IAHHBIM B 3TOM CJIy4ae MPUMEHSIETCS TAPHBIA KPUTEPHUil 3HAKOBBIX PAHTOB
VUIIKOKCOHA, €CJIU 3a/aHbl J1Ba MOJIsl, U IByX(haKTOPHBII qUCIepCUOHHbII aHan3 PpuaMana 1o paHram, eciii
3aJ1aHo 0oJiee JBYX MOJIEH.

Hactpounts kputepuu. 3TOT BapUaHT JaeT BO3MOXKHOCTb BHIOPATH NPUMEHSIEMbIe KPUTEPUH.

* TIpoBeputh HaIM4He H3MeHeHHUIT B TBOMYHBIX JaHHbIX. Kputepnii Maknemapa (1.1 2 BbIOOPOK)MOXHO
IIPUMEHNTD K KaTErOPHUAJIbHBIM HOJISIM. [1p1 3TOM npuMeHsieTCst KpUTEPHi JIs CBSI3AHHBIX BBIOOPOK, KOTOPBIH
IPOBEPSET, SIBJSIFOTCS JIM PABHOBEPOSITHBIMY KOMOWHAIINY 3HAUCHNHN IBYX (hJIaTrOBBIX MOJIeH (KaTeroprabHbIX
HoJIel TOJIBKO C IByMs 3HaueHussMM). Ecim Ha Bkutagke [1osis 3amano 6osiee ABYX MOJICH, 3TOT KPUTEPHIi He
npumensetcs. [ToApo6GHOCTH 0 3a1aHUK TAPAMETPOB KPUTEPHEB CMOTpUTe B paszee [ Kpurepuit Maknemapa:|
forrpeiesuTh yenex” na crp. 137 Q Kokpena (u1si K BbIGOPOK) MOKHO CeTaTh /IS KATEropuaibHbIX noJeit. [1pu
9TOM HPUMEHSETCS KPUTEPUil JIs1 CBSI3AHHBIX BBIOOPOK, KOTOPBINA IPOBEPSIET, SBJISIOTCS JIM PABHOBEPOATHBIMHU
KOMOWMHAINK 3HAYCHNUIT & (J1aroBbIX 1osieit (kaTeropnajibHbIX MOJICH TOJIBKO C IBYMsI 3HAYCHUSIMHT).
J1OTIOJTHUTETEHO MOXKHO 3allPOCUTh MHOKECTBEHHbBIE CpaBHEHNS kK BLIOOPOK, BHIOpaB 100 Bee monapHo, 160

ITomaroso Buu3. [To1poOHOCTH O 3a/TaHUN TApaMETPOB KPUTEPUEB CMOTPUTE B pa3uenef‘KpHTepI/Iﬁ Q KOerHaz|

|0Hpez[em/1Tb ycrex” Ha CTp. 137I

* IlpoBeputs Ha/IMuNe N3MEHEHHH B NOJHHOMHAJILHBIX JIaHHbIX. KpuTepuii Mapruna/ibHoi o/iHOpoIHOCTH (/115 2
BBIOOPOK) TIO3BOJISICT MPIMEHUTH KPATEPHIA 151 CBSI3AHHBIX BEIOOPOK, KOTOPHIH MPOBEPSIET, SBIITIOTCS JIX
PaBHOBEPOSTHBIMI KOMOWHAIINY 3HAUCHNUH IBYX MaPHBIX MOPSAKOBBIX moJieii. Kpurtepnit MapriuHatbHOMN
OJTHOPOJTHOCTU OOBIYHO MPUMEHSIETCS TPY HAJIMYUK MOBTOPHBIX U3MEPEHMIA. DTOT KpuTepuit 0000IaeT
Kkputepuii MakHemapa 1J1s1 ABOMYHBIX OTKJIMKOB Ha CJIy4al NOJMHOMUAJIbHBIX OTKJIMKOB. Eciu Ha Bkiyanke [loms
3aJaHo OoJiee ABYX MOJIeH, 3TOT KpUTEpUil He MPUMEHSIETCSI.

e CpaBHHTb MeJHAHHYIO PA3HOCTH C THNOTeTHYecKoi. KaXIbIit M3 9TUX KpUTepueB MpoBepseT, OTINYHA JI OT ()
MeauaHa pa3HOCTeH MEXTy ABYMS MOJISIMH. DTOT KPUTEPH MPUMEHSIETCS K HETIPEPBIBHBIM U TIOPSIKOBBIM
noJsisiM. Ecom Ha Brutazke Ioss 3amano 6ostiee ABYX MOJICH, STH KpUTEPHUX HE TPUMEHSFOTCSL.
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*  OueHnThb /10BepPUTEIbHBIN HHTEPBAJL. 31€Ch MOKHO 3aIIPOCUTH OICHKY U TOBEPHUTEIILHBIA MHTEPBAJI IS METUAHBI
pa3HoOCTEH ABYX MApPHBIX MOJIEH. DTOT KPUTEPHl MPUMEHSETCS K HEIPEPBHIBHBIM U MOPSAKOBBIM oM. Ecin Ha
Bktaske ITosig 3amano 6ostee ABYX MoOJIeH, ITOT KPUTEPHil He TPUMEHSIETCSI.

e KoumuecTBenHo uzmMeputhb cBsizu. Beroop Koaddumuent cornacus Kenganna (1715 k BLIGOPOK) MO3BOJISET K
BBIYMCIIUTH MEPY COTJIACHSI MHEHHI SKCIIEPTOB MJIM PECIOHICHTOB, U KaX/1asl 3aIICh CONEPKUT MHEHHS OJHOTO
ONPANTMBAEMOTO TI0 HECKOJIBKUAM IYHKTaM (3aHUMAIOIIIUM HECKOJIbKO MOoJIeit). JOTOJHUTETbHO MOKHO
3aIPOCUTh MHOXKECTBEHHbBIE CpaBHEHUsI kK BLIOOPOK, BHIOpaB b0 Bee monapuo, 6o [MomaroBo BHU3.

e CpaBuuthb pacnpeesenns.. JIByxdakTopHblii qucnepcHonHblii anam3 ®puamana no panram (uis kK BbIGOpok)
MTO3BOJISICT IPUMEHHUTH KPUTEPHiL, KOTOPHIN POBEPSIET, M3BJICUCHEI JIU k CBSI3aHHBIX BEIOOPOK M3 OHOI
TeHePaJIbHON COBOKYIHOCTH. JIOTIOJTHUTEIILHO MOKHO 3aIIPOCHTH MHOXKECTBEHHBIE CPABHEHUS K BEIOOPOK,
BbIOpaB sm60 Bee nonapuo, 6o IMomaroso BHA3.

Kpurepuii Maknemapa: onpexeuts yenex: Kputepuit MakreMapa npeaHazHadeH 1ist (JIaroBbIX MOJIei
(xaTeropuabHBIX MOJICH TOJIBKO C IBYMS KATETOPHSIMH), OTHAKO OH MIPHMEHSIETCSI KO BCEM KaTerOpHaIbHBIM
MOJISIM, UCHIOJIB3YS IPaBUJIO 3aJaHus "ycrexa'.

3agats "ycnex" A5l KATeropuabHbIX MOJIei. 3/1eCh 3a1aeTCs, YTO ABJISETCS "ycrexoM" ISl KaTeropuaIbHBIX MOJIeH.

* Bribop IlepBoe 3HaueHne, BCTpeTHBINEECH B IAHHBIX PUBEICT K TOMY, YTO B KauecTBe "ycnexa" B KpuTepuu Oynet
HCIIOJTb30BAThCS IIEPBOE 3HAYCHUE, OOHAPYKEHHOE B BEIOOPKE. DTOT BHIOOP MPUMEHUM TOJIBKO K HOMUHAJILHBIM
7 TIOPSIIKOBBIM TIOJISIM | TOJIBKO C ABYMS KaTEeTOpHsSIMH. Bce ocTalbHbIe KaTeropruaibHbIe TOJIA, 3a/TaHHbBIC Ha
Bkytasike [1osis, mpoBepsIThCs He OyayT. DTO 3aaHO IO YMOJYAHUIO.

* Bribop O0beMHUTH 3HAYEHHS B KAaTeropuio "yenexa' nmpuBe/ieT K TOMY, 4YTO B KauecTBe "ycrnexa" B KpUTepun
OyIyT UCIOIH30BATHCS BCE 3HAUCHUS W3 3a/TAHHOTO CIMCKA. 3a/1aiiTe CIUCOK TEKCTOBBIX MJTH YHCIIOBBIX 3HAUCHU.
3HAYeHNS U3 3TOrO CIHCKA HEOOS3aTEIHbHO JOJDKHBI IIPUCYTCTBOBATH B BEIOOPKE.

Kpurepnii Q Kokpena: onpegemuts yenex: Kputepuit Q Kokpena npegra3HaveH 11 (pJIaroBbIx HOJICH
(xaTeropuajibHbIX MOJIEH TOJILKO C IByMs KATETOPUSIMH), OJTHAKO OH IPUMEHSIETCS KO BCEM KaTerOpHUaIbHbIM
MOJISIM, UCHOJIb3Ys IPAaBUJIO 3a1aHus "ycnexa'.

3agaTh "yenex" /11l KaTeropuaJibHbIX MoJIeil. 3/1ech 3a/1aeTCsl, YTO SBJIIEeTCS "ycrnexoM" /ISl KaTerOpHUaJIbHBIX IOJICH.

* Bri6op IlepBoe 3HaueHue, BcTpeTHBLICECs B JAHHBIX IIPUBEIET K TOMY, YTO B kKauecTBe "ycrexa" B KpuTepuu Oynet
HCIIOJIb30BAThCS IEPBOE 3HAUECHUE, OOHAPYKEHHOE B BEIOOpPKE. DTOT BIOOP NPUMEHUM TOJILKO K HOMUHAIbHBIM
U TIOPSIKOBBIM TOJISIM U TOJILKO C ABYMS KaTeropusiMu. Bee ocTasibHBIE KaTeropruabHbIe M0JId, 3a1aHHbIE Ha
BkJazke [Tost, mpoBepsAThes HE OyayT. DTO 3a/1aHO MO YMOJTYAHHIO.

* Bri6op O0beMHHTD 3HA4eHHS B KaTeropuio "'ycmexa' mpuBeIeT K TOMY, YTO B kadecTBe "ycrexa'" B KpUTEpUu
OyayT UCIOJIb30BATHCS BCE 3HAYEHUS U3 3aJAHHOTO CINCKA. 3a/1aliTe CIUCOK TeKCTOBBIX MJIM YUCIIOBBIX 3HAUCHUI.
3Ha4yeHus U3 3TOrO CHHUCKA HEOOA3aTeIbHO JOJIKHBI IPUCYTCTBOBATH B BBIOOPKE.

MapameTpbl KpUTEPUEB
YpoBeHb 3HAYHMOCTH. 3/1eCh 3a7]a€TCS YPOBEHb 3HAYMMOCTH (aJIb(a) A1 BCEX KPUTEPHEB. 3aJaliTe YNCIOBOE
3HaueHne Mexay O u 1. 0,05 sBisieTcs 3HAYEHUEM IO YMOJTYAHHUFO.

JloBeputebhblii uHTepBal (% ). 31eCh 3a1a€TCS TOBEPUTEIbHBIN YPOBEHb JJI1 BCEX PACCYUTHIBAEMBIX
JIOBEPUTEJIbHBIX HHTEPBAJIOB. YKaxkuTe ynciaosoe 3HaueHue oT 0 go 100. 3nauenue no ymosuanuto - 95.

Hckarouennnlie Haﬁnmuemm. 3,H€CI: 3a1a€TCs, KAKUC Ha6J'IIO,Z[CHI/I$I HCIIOJIB3YIOTC IIPU BBIIIOJIHCHUU TECTOB.

* HckmouaTb Haﬁ.mozlemm I€JIMKOM O3HAYacT, YTO 3alliCy C MPOIIYIIEHHBIMU 3HAUYCHUSAMU B JIFOOBIX TI0JIAX,
YKa3aHHBIX B Jr0001 IMOAKOMAaH/JEC, UCKJIFOYAXOTCs U3 aHAJIM3a.

* HcKa04aTh N0 OT/1eIbHOCTH O3HAYACT, YTO 3alUCHU C ITPONYIICHHBIMU 3HAYCHUAMMU B IOJIC, UCITOJIB3YyEMOM IIpU
BBITIOJTHCHUN KOHKPETHOI'O TECTA, HC UCHOJIB3YIOTCA IPU BBINIOJIHCHUMN 3TOI'O TECTA. Korpga 3amano OTHOBPEMEHHO
HECKOJIbKO TE€CTOB, JJId KaXJO0TO U3 HUX BOIIPOC 00 MCIOJIL30BAHUY 3AIKCEH C IpOoNymCHHBIMU 3HAYCHUAMU
peHiaeTCda HE3aBUCUMO OT APYTUX.
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NMonb3oBaTenbCKMUe 3HaUYeHUnA OTCYTCTBMA

IToab30BaTe/IbCcKHE NPONYIIEHHbIE 3HAYEHHS /111 KaTeropHaJbHbIX noJjeil. KateropnaibHble MOJIS JOJDKHBI HIMETh
JIOTYCTHMBIE 3HAYCHMUS, JIJI TOTO YTOOBI 3aNMCh OblIa BKJIFOYeHA B aHAJN3. C IIOMOIIBIO 3THX YIPABIISIOIINAX
3JIEMEHTOB MOXHO OTIPENIEIITh, PACCMATPUBATH JIX IOJIb30BATEIHCKHE MIPOIYIIICHHBIC 3HAYCHNUS B KATETOPUAIbHBIX
MOJISIX Kak JomycTuMble. CHCTEMHBIE TPOIYIIIEHHbIE 3HAYCHUS U MPOMYIIEHHbIE 3HAYSHU S IJIsI KOJIMYECTBEHHBIX
HoJieit Bcerjja paccMaTpUBAIOTCS KaK HEJJOMyCTUMBIE.

KomaHpna NPTESTS: nononHuTtenbHble BOSMOXHOCTU
HSBIK CHUHTAKCHUCa KOMaH/I TaK>X€ IIO3BOJIACT.

° 3az[aT1) IIPUMCHEHUC OL[HOBI:I60pO‘iHOFO KpUTEpUA, a TAKXKEC KPUTCPUCB I HC3aBUCUMBIX U CBA3AHHBIX BbI60pOK,
3anyckas npoueaypy oaudH pas.

Ob6patuteck k Command Syntax Reference 3a moygHoi nHGOpPMAaNUe 0 CHHTAKCHUCE S3bIKa KOMAaH/I.

CpeacTBo npocMoTpa moaenen

lNMpencrasneHue moaenu

JanHas mporeaypa co3aaet o0beKT JJIs CPEACTBA IPOCMOTPA MOJIEJIEH B CPEICTBE MPOCMOTPA. AKTHBAIIUS
(HBOﬁHBIM H_Ie.]'I‘IKOM) 3TOI'0 O6"beKTa IMO3BOJIACT paCcCMATPUBATH MOJICJIb B MHTCPAKTUBHOM PEXUME.
[peacraBieHre MOIEN COCTOUT U3 JABYX MAHEJICH: OCHOBHOTO TIPE/ICTABJICHHUS CJIEBA U CBA3aHHOTO C HUM
BCIIOMOTATEILHOTO MPEICTABIICHHS CIIPABA.

Vmeetcst 1Ba OCHOBHBIX ITPEICTABIICHUS:
* CBOJIKa IO IPOBEPKE IMIOTE3. DTO MPEJCTABJICHUE 0 YMOIYAHHIO. [lOMOJHUTEIbHYO HHPOPMALIUIO CMOTPUTE B
pasesne [*CBoska mo mposepke rumnores’]

* CBOJIKa 10 JOBEPUTEIIbHBIM HHTEpBaJIaM. JlONOJHUTEIbHYIO HHPOpMALHIO cMOTpuTe B pasjaeie| CBojika 1o
[toBepuTebHBIM HETEpBaTaM” Ha cTp. 139

HMeeTcst ceMb CBSI3aHHLIX/BCIIOMOraTEILHBIX HpeﬂCTaBHCHHﬁI

*  OHOBBIGOPOUHBIIT KpuTepHit. EC/ 3anpomens! 0THOBLIGOPOYHbIE KPHTEPHH, TO ITO IIPECTABIICHHE
TIOKA3BIBAETCS 110 YMOJTYAHMIO. [[OMOJTHUTENbHYIO HHGOPMAITHIO CMOTpPHTE B pas/eite [“OxHoBHI60pOYHbI]
[kpuTepuii” ma ctp. 139]

* Kpurepuii 1151 CBSI3aHHBIX BBIOOPOK. Eciu 3anpoIiieHbl KpUTEPUH ISl CBSI3AHHBIX BEIOOPOK M HE 3aMPOIICHBI
OJ/IHOBBIOOPOYHBIE KPUTEPHHU, TO ITO MPEACTABJICHUE OKA3BIBACTCS 10 YMOJYAHUIO. [{OMOJHUTEIbHYIO
nH(OPMAIIO CMOTpHTE B paszeite ['Kputepun 1u1s cBsi3aHHBIX BRIOOPOK” Ha cTp. 140}

* Kpurtepwuii 11 He3aBUCHMBIX BBIOOPOK. Ecii He 3ampoIeHbl KPUTEPUH [IJIs1 CBSI3aHHBIX BBIOOPOK HJTH
OIHOBBIOOPOYHBIC KPUTEPUH, TO 3TO MPEACTABIICHUE TOKA3BIBACTCS IO YMOJTYAHHIO. JJONOHUTEIBHYEO
HHPOPMAIIIO CMOTpHUTE B pas/ese [‘KpuTepuii i He3aBUCHMBIX BLIGOPOK” Ha cTp. 141]

* HMudbopManus 10 KaTeropuaJIbHbIM 10JIAM. [JonosiHuTe bRy 0 nHQOopManuo cMoTpute B paszaesie [ Mudopmarmsy
Ino KaTeropuajabHbIM NOJISIM” Ha CTP. 142l

* HMubopManus 1o KOJIMYECTBEHHBIM MOJISIM. J{OMTOTHUTEIbHYIO HHPOpMAIIIO cMOTpHTE B pasneie| Mupopmanus

0 KOJINYECTBEHHBIM INOJISIM™ Ha CTP. 142|

* [lapubie cpaBHEHUS. [|OTIOJIHUTEILHYIO HHPOPMAIIIO CMOTPHUTE B pasnenel“HapHme CpaBHEHUs Ha CTP. 142|

*  OmHOPOJHBIC NOJIMHOXECTBA. [JOMOHUTEIbHYIO HHDOPMALINIO CMOTpUTE B pazaelie| OmqHOpOTHbIE

|HO,£[MHO)KGCTB3” Ha CTp. 143|.

CBojKa no npoBepKe runores

IIpencrasnenne CBoAKa IO MOJEIN- 3TO MTHOBEHHAS BU3yaJIbHAS CBOJKA MO Pe3yJIbTaTaM MPUMEHEHUS
HelmapaMeTpUIecKux kputepues. Ha Heil BHUMaHME aKIIEHTUPYETCS Ha HYJIEBBIX TMIIOTE3aX U BBIBOJAX, & TAKXKE
3HAUYUMBIX p-3HAYECHUSX.
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* Kaxmas cTpoka COOTBETCTBYET OTIACIbHOMY TecTy. II[eKHYB O CTpOKe, MOXHO MOJIYYUTh JOMOJIHATEIHHYIO
HH(pOPMAIHIO O pe3yJIbTaTax TeCTa Ha MAHEeN CBI3aHHOTO MPEACTABIICHUS.

M H.[e.HKHyB I10 3aroJIOBKY JF000TO CTOJI6L[a, MOXHO OTCOPTUPOBATBH CTPOKU 110 3HAUYCHUAM OJAHHOI'O CTOJIONA.
e Knomnka CﬁpOC MO3BOJIACT BEPHYTH CPEACTBO IPOCMOTPA MoJieJieil B UCXOTHOE COCTOSIHUE.

* PackpriBaromuiicst cncok ®UIbTP NoJeil HO3BOJISET BBIBECTH PE3yIbTATHI TOJIBKO TEX TECTOB, B KOTOPHIE
BKJIFOUCHBI BEIOpAHHBIE TOJIS.

Csoaka no JoBepUuTesibHbIM UHTepBasiam
CBoJIKa 1O TOBEPHUTEILHBIM HHTEPBAJIAM BBIBOJUT BCE JOBEPUTEIIbHBIC HHTEPBAJIBI, CHOPMUPOBAHHEIC
poueaypaMu HemapaMeTPHUIECKAX KPUTEPHEB.

° Kamuaﬂ CTPOKa COOTBETCTBYCT OTACJIbBHOMY JOBECPUTCIILHOMY UHTCPBAJTY.

¢ [llenKHYB 1O 3aTr0JIOBKY JIFOOOTO CTOJIONA, MOKHO OTCOPTHPOBATH CTPOKHU IO 3HAYCHUSIM JAHHOTO CTOJIONA.

OOHOBbLIOOPOUHBDIN KpUTEpPUH
IMpencrasienre OMHOBLIOOPOUYHBIN KPUTEPU OTOOPaXKaeT AeTaJIbHYIO HHPOPMAIMIO 000 BCEX 3aMPOIICHHbBIX
OIHOBBIOOPOYHBIX HEMMapaMeTPHUCCKUX KPUTEPUSIX. ITa HHPOPMAIHS 3aBUCUT OT TOTO, KaKMe KPUTCPUHU BHIOPAHBIL.

* PackpeiBaromuiics cnucox Kpurepnii mo3BoJiseT BBIOpaTh HYXKHBIH THII OTHOBBIOOPOYHOTO KPUTEPHS.

* PackpsiBarorniuiics criucok IToJist mo3BoJIsIeT BBIOPATH MOJIE, sl KOTOPOTO ObLT BBIIOJHEH TECT C MOMOIIBIO
KpUTepHs, BHIOPAHHOTO B packpbiBaromiemMcs criucke Kpurepmii .

bunomMuanbHbli KpuTepuit

I[J'IF[ OMHOMHAILHOTO KpUTEpUs BbIBOJAUTCA COCTaBHAA crosbouaTas AuarpamMma n Ta6nnua PE3YJAbTATOB TECTA.

* Ha coctaBHOIi CTOI0UATON AATpaMMe BBIBOISTCS HAOJIFOICHHBIE ¥ THIIOTETHYECKHE YaCTOTHI JJIs KaTET OpHi
"yecnexa" u "Heycnexa" npoBepsieMBIX MOJIEH, TpyuueM "Heycnexu'" MPUCThIKOBAHBI K "ycrexam" ceepxy. Hasenenue
yKa3aTeJIsl MBIIIN Ha CTOJIOCI MPUBEJET K BBIBOJY B KOHTEKCTHOI CTpOKe MPOLEHTA JIsI JAHHON KaTeropuu.
Buaumele pa3inuust pa3MepoB CTOJIONOB yKa3bIBAIOT HA TO, YTO PACIpEAEIEHue IPOBEPSEMOro HOJII MOXKET HE
COOTBETCTBOBATH FMIIOTETUYECKOMY OMHOMUATILHOMY PaclpeesIeHHIO.

* B tabsmie mokazaHel TOAPOOHBIE PE3YJIbTATHI TECTA.
Kpurepuii xu-kBagpat

[Mpencrasnenne Kputepunit Xu-KBagpaT BRIBOIUT KIIACTCPU30BAHHYEO CTOJIOUATYIO TUATPAMMY U TaOJIAILY
pe3yIbTaTOB TecTa.

* Ha KJ'IaCTepI/I?)OBaHHOﬁ crobuaToi AuarpaMme BbIBOIATCS Ha6J'IIOI[eHHI)Ie U THIIOTECTUYCCKUC YaCTOThI JJId
Kax a0k KaTeropum npoBepsIeMoOro noJisd. HaBeI[CHI/IC yKaszaTeJisd MbIIIN Ha CTO.]'I6€H IIPUBEICT K BLIBOJY B
KOHTEKCTHOI CTPOKEC Ha6HIO,HCHHOfI M TUIIOTETUYECKOM YacCTOT, a TAKXXC UX Pa3HOCTHU (OCTaTKa). BI/I,HI/IMBIC
pa3jmius pasmMepoB Ha6J'IIO,I[CHHLIX U TUIIOTCTUYCCKUX CTO.]'I6L[OB YKa3bIBAKOT HA TO, YTO pPACHPCACTICHUC
IMPOBEPAEMOI 0 MOJIA MOKET HE COOTBETCTBOBATH T'MIIOTECTUYICCKOMY.

* B tabsuie nokazaHel IOAPOOHBIE PE3YyJIbTATHI TECTA.
3HAKOBBIX PAHTOB Y UJIKOKCOHA

[Mpencrasnenne Kputepnit 3HaKOBBIX PAHTOB Y MIIKOKCOHA BBIBOJUT THCTOTPAMMY H TaOJIMITY pe3yIbTaTOB TeCTa.

° FI/ICTOl"paMMa COOACPXUT BEPTUKAJIBHBIC JIMHUU, KOTOPBIC IIOKA3bIBAXOT Ha6J'IIOI[€HHLI€ U TUIIOTCTUYCCKHUE
MCOUAaHbI.

* B tabsmie nokazaHel IOAPOOHBIE PE3YJIbTATHI TECTA.
Kpurepunii cepuit

[Mpencrasnenne Kpurtepunii cepuii BLIBOAUT qUarpaMMy W TaOJIUILy pe3yIbTaTOB TeCTa.
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* Ha amarpamme BBIBOJUTCSI HOPMAJILHOE PACHPENIEICHNE ¢ HAOIIOAEHHBIM YHCIIOM CEPHiA, OTMEUCHHBIM
BePTHUKAJIbHOM THMEH. OOpaTuTe BHUMAHHE HA TO, YTO MPU NIPUMEHEHHH TOYHOTO KPUTEPUS COOTBETCTBYIOIIHIA
TECT HE OCHOBBIBAETCS HA HOPMAJIbHOM PACIPENCIICHUHN.

* B tabimie nokasaHsl OAPOOHBIE PE3YIIbTATHI TECTA.
Kpurepuit Konvoroposa-CmupHoBa

ITpencrasnenue Kpurepuit Konmoroposa-CMupHOBa BEIBOJUT THCTOIPaMMYy U TaOJIUILYy pe3yIbTaTOB TeCTa.

e T'mcTorpamma BKJIIOYAET HAJIOKEHUE (DYHKIIMH IIJIOTHOCTU BEPOSITHOCTEH JIJIs1 TUITOTETUYECKOT0, PABHOMEPHOT O,
HOPMAJILHOT'0, SKCIOHEHIMAJILHOTO pacipeesieHuii mm pacnpenesenus [Tyaccona. ObpaTtuTe BHUMaHNE HA TO,
4TO TECT OCHOBBIBAETCS HA (HAKOIUICHHBIX) (QYHKIMSX pacHpeesieHns, 1 IpecTaBJIeHHbIe B Tabmune Hanbosee
9KCTpeMaJIbHbIE PA3JINUMsl HY)KHO MHTEPIPETUPOBATH B TEPMUHAX (HAKOIUICHHBIX) (QYHKIUIA pacupeieieHusl.

* B Tabmmie mokazaHbl MOAPOOHBIE PE3YJIbTATHI TECTA.

KpI/ITepVIVI AlA CBA3aHHbIX Bbl60pOK
[Ipencrasnenne OTHOBBIOOPOYHBI KPUTEPHI TOKA3BIBAET JETAIbHYIO HH(POpPMAIMIO 000 BCeX 3arpOIIeHHbIX
OJ/IHOBBIOOPOYHBIX HENAPAMETPHUYECKUX KPUTEPHSIX. DTa HHPOPMAIHS 3aBUCUT OT TOr'0, KAKUE KPUTEPHUU BHIOPAHBI.

* PackpeiBaromuiics cnucox Kpurepnii mo3BoJiseT BRIOpaTh HYXXHBIH THII OTHOBBIOOPOYHOTO KPUTEPHS.

* PackpriBarommuiics ciimcok IToJist TO3BOJISET BEIOPATD MOJIE, JJI1 KOTOPOTO OBLI BHITIOJIHEH TECT C MOMOIIBIO
KpUTepHs, BLIOPaHHOTO B packpbIBaroIeMcs cimcke Kpurepmii .

Kpurepuit Maknemapa

IIpencrasnenue Kputepuit MakneMapa BBIBOAUT KJIACTEPU30BAHHYIO CTOJIOUATYIO AUArpaMMy U TaOJIHIly
pe3yJIbTaTOB TecTa.

* Ha xiactepu3oBaHHOI cTOI09aTOM TUArpamMMe BBIBOASITCS HAOJIOIEHHBIE U THIOTETUIECKIE YACTOTHI JJIs
HeIMaroHaJIbHBIX S4eek TaOIUIBl 2X2, onpeaesiseMoit TPOBePsIeMbIMH HOJISIMU.

* TaOmuua BEIBOJUT AETAIbHYIO HH(GOPMAIMIO O pe3ysIbTaTax TecTa.
Kpurepuii 3HakoB

IMpencrasnenne Kputepuit 3HaKOB BLIBOJUT COCTABHYIO THCTOTPAMMY U TAOJIUIY Pe3yJIbTATOB TECTA.

* Ha cocraBHOi1 TUCTOTPAMMCE BBIBOAATCA pa3JIMINA MCXKAY ITOJIAMUA C UCITIOJIB30OBAHUEM 3HAKA PA3HOCTU B
Ka4€CTBE CTBIKYIOIIET O I10JIA.

e Tabiwna BEIBOAWT ETAJILHYIO HHPOPMAIUIO O Pe3yIbTaTaxX TeCTa.
Kputepnii 3HaKOBBIX PAHTOB Y MIJIKOKCOHA

ITpencrasnenne Kputepuit 3HaKOBBIX PAHTOB Y MIIKOKCOHA BBIBOJUT COCTABHYIO THCTOTPAMMY U TAOJIUILY
pe3yNbTATOB TECTA.

* Ha cocraBHoit TUCTOTPAaMMCE BBIBOJATCA pa3JIMvnUs MCXKAY NOJIAIMHU C UCITOJIb3OBAHNUEM 3HAKA PA3HOCTHU B
Ka4€CTBE CTBIKYIOIIET O I10JIA.

e Tabimua BEIBOAWT METAJILHYIO HHPOPMAIUIO O pe3yIbTaTaX TeCTa.
Kputepnit MapruHaIbHOI OTHOPOIHOCTH

IMpencrasnenne Kpurtepnit MapruHaIbHON OTHOPOTHOCTH BEIBOIUT KJIACTEPU30BAHHYIO CTOJIOUATYIO IUATPAMMY H
Ta0JIMIy Pe3yJIbTaTOB TECTA.

e Ha KHaCTepI/ISOBaHHOﬁ CTOJIOUaTOMU AuarpaMme BbIBOIATCS Ha6JIIOHCHHLI€ JaCTOThI IJI HEAUAr OHAJIbHBIX SA4YE€CK
Ta6HI/IL[bI, OHpCHCHHCMOﬁ IIPOBEPAEMBIMU ITOJIAMU.

e Tabimua BEIBOAWT ETAJILHYIO HHOPMAIUIO O Pe3yIbTaTaX TeCTa.
Kputepnii Q Kokpena
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[Tpencrasnenne Kputepnit Q Kokpena BHIBOIUT COCTABHYIO CTOJIOYATYIO AWMATPAMMY U TaOJMIly Pe3yIbTaTOB
TecTa.

* Ha coctaBHOIf CTO0UATOM qUaTpaMMe BBIBOISTCS HAOJIFOICHHBIC YaCTOTHI 1T KaTeropuit "ycmexa" u
"Heycrexa" MpoBepsieMbIX MOJIeH, mpuiyeM "Heycrnexu'" MpUCTHIKOBAHKI K "ycrexaMm" cBepxy. HaBenenue ykazaress
MBI HA CTOJIOET] MPUBEACT K BHIBOAY B KOHTEKCTHOM CTPOKE MPOIEHTA [T JAHHON KaTEer OpHHL.

e Tabnuua BEIBOAWT ETAJIbHYIO HHOPMAIUIO O pe3yIbTaTaxX TeCTa.
JByX(aKkTOpHBII ANCHePCHOHHBI aHamm3 PpuaMaHa o paHTam

IIpencrasnenue JByxhakTOpHBIA AUCHepCHOHHBIN aHan3 PpuaMaHa IO paHraM BBIBOJWUT I'MCTOIPAMMBI C
HaHeJIMH U TaOJMIly pe3yIbTaTOB TeCTa.

e Ha TUCTOTpaMMax BbIBOAATCS Ha6JI}O,Z[CHHbIe pacnopeacJICHUs paHroB, p336I/ITbI€ Ha IMaHEJIN IO IMTPOBEPACMbIM
IIOJIAM.

e Tabnuua BEIBOAMT JETAJILHYIO HHOPMAIUIO O pe3yIbTaTaxX TeCTa.
Koappunuent cornacusa Kennaiia

[Tpencrasnenne Koaddunuent cormacus Kenaasma BEIBOAUT TUCTOTPAMMBI C TAHEISIMU U TaOJIUITY pe3yIbTATOB
TecTa.

e Ha TUCTOIrpaMMax BbIBOAATCS Ha6JI}O,Z[€HHI>IC pacnopeacJICHUs paHroB, p336I/ITbI€ Ha MaHEJIN 11O ITPOBEPACMBIM
IIOJIAM.

° Ta6nnua BBIBOJUT ACTAJIBHYIO I/IH(bOpMaHI/I}O O pe3yJibTaTax TeCTa.

Kputepuin ana He3aBUCUMbIX Bbl60pOK

IMpencrasnenne Kpurepuii 1U1si He3aBUCUMBIX BHIOOPOK OTOOpaXaeT JAeTaibHyIo HH(popMaIuo 000 Bcex
3aMPOIICHHBIX HEMapaMeTPHUECKUX KPUTEPUIX IS HE3aBUCUMBIX BEIOOPOK. DTa HHGOpMAIHS 3aBUCUT OT TOTO,
Kaxue KpUTepUH BHIOPAHBI.

* PackpriBaromuiics ciimcok Kpurepuii mo3BoJisieT BRIOpaTh HYXKHBIN THIT KPUTEPHUS ISl HE3aBUCHMBIX BEIOOPOK.

* PackpriBaromuiics cncok Iosist mo3BoJisieT BLIOpATh KOMOUHAIIMIO KPUTEPUS U TPYIIUPYIOIIETO MOJISL, 15
KOTOpOit ObLIT BEIIOJTHEH TECT C MOMOIIBIO KPUTEPHSI, BLIOPAHHOTO B pacKpbIBarorieMcs criimcke Kpurepumii .

Kpurepuit Manna-Yutau

[Ipencrasnenne Kputeprus Manna-YUTHE BBIBOJUT AUATrpAMMYy IHPAMHUILI HACEICHIS U TaOJIUITy pe3yIbTaTOB
TecTa.

e Ha AJrarpaMme mupaMu bl HACCJICHUA MOCJICAJOBATCIIbHO IO KATCTOPUAM I'PYIIIUPYIOIICTO ITOJIA BBIBOOSATCA
TUCTOIPAMMBI C YKa3aHUEM YHuCIa 3aIACe B Kax 101 rpynne u CpCaHEro paHra IJisd rpyImmnbl.

* B tabimue nokazaHel IOAPOOHbBIE PE3YJIbTATHI TECTA.
Kpurepnit Kosmmoroposa-CmupHoBa

IMpencrasnenne Kputepnit Komvoroposa-CMupHOBa BEIBOJNUT AUATPaMMYy MHPAMHAII HACEJICHUS U TAOJIHIY
pe3yIbTaTOB TecTa.

* Ha amarpamme nupaMu/Ibl HACEJICHUS MTOCIIEIOBATEILHO MO KATErOPUSIM IPYIIUPYIOIIETO OISt BHIBOISITCS
TECTOTPAMMBbI C YKA3aHUEM YKCJIIa 3aMuceil B Kax/10# rpyime. JIMHuT SMIuprIecKoil pyHKIUK pacipe/ieIeHust
MOTYT OBIThH BBIBEJICHBI WJIM CKPBITHI IIeTIKOM 1o kHomke Cumulative .

* B Tabimne nmoxazaHbl HOAPOOHBIC Pe3yJIbTATHI TECTA.
Kputepnii cepuit Basbaa-Bosbdosuna
IMpencrasnenne Kpurtepuii cepuit Baabaa-BobhoBuiia BEBIBOAUT COCTaBHYIO CTOJIOYATYIO TUATpAMMY U TAOJIUILY

PE3yJIbTATOB TECTA.
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e Ha auarpaMme nupamMuabl HACCJICHU A MOCJICAOBATEIIbHO 10 KATETOPUAM I'PYHNIUPYIOIICTO MOJISA BBIBOAATCA
TUCTOTpaMMBI C YKa3aHUEM YUCJIa 3aInCel B KaXI0H rpymne.

* B Tabimue mokazaHbl TOAPOOHBIE PE3YIIbTATHI TECTA.
Kpurepnit Kpackana-¥Yosumca

ITpencrasnenne Kpurepuit Kpackana-Yosmica BEBIBOAUT SIIUYHBIE IUATPAMMBI U TaOJIMIly pe3yJIbTATOB TeCTa.

e JI71s1 KaXIOH KaTerOpUH I'PYIIIIPYIOIIETO MO BRIBOIUTCS OTIeIbHAS SIIMYHAS nuarpaMma. Hapenenne
yKa3aTeJIsl MBIIIHN Ha SIIUK PUBEIET K BBIBOIY B KOHTEKCTHON CTPOKE CPETHETO PAHTA.

* B Tabimie mokazaHbl TOAPOOHBIC PE3YIIbTATHI TECTA.
Kputepnii [I>xonkxupa-Teprctpsl

[Tpencrasnenne Kputepnit [Ixonkxupa-TepncTpsl BHIBOAUT SIMAYHBIE AHATPAMMBI U TAOJIUITY pe3yIbTaTOB TeCTa.
e JI71s1 XaXI0| KaTerOpuy IPYIITUPYIOIIETO MOJIS BBIBOIUTCS OT/IEIbHAS SIIIMYHAS THArpaMMa.

* B tabsmie nokazaHel IOAPOOHBIE PE3YJILTATHI TECTA.
Kpurepuii sxkcrpemalibuoit peakuuu Mo3seca

[Mpencrasnenne Kpurtepunii skcTpeManbHOI peaknun Mo3eca BEIBOANT SIIIUYHBIC AHATPAMMBI U TAOJIAILY
pe3yIbTaTOB TeCTa.

° I[.]'IH Kax o KaTCropuu rpyninupyromero moJisd BBIBOAUTCA OTACIbHAS AllIUYHAA AUuarpamMma. MeTKH ToYek
MOTYT OBITh BBIBCICHBI UJIU CKPBITHI IICJTYKOM IO KHOIIKE ID 3anmcn.

* B tabmamie nokazaHel TOAPOOHBIE PE3YJIbTATHI TECTA.
Menuansslil kputepuit

Hpe,E[CTaBJ'ICHI/IG MS,Z[I/IaHHLIﬁ KpI/ITepI/IfI BBIBOJUT AIIUYHBIC JUATr'PaMMBI U Ta6m/1uy PE3YyJIbTAaTOB TECTA.
° Hﬂﬂ Kax1o0it KaTeropuu rpynnupyromero noJjisd BbIBOAUTCA OTACJIbHAA AUYHAA AUarpamMma.

* B Tabsmie mokazaHbl MOAPOOHBIE PEe3YJIbTATHI TECTA.

MH$opmauma no KateropuasnbHbIM NONAM

HpeﬂCTaBHeHI/IC I/IH(bOpMaHI/Iﬂ 10 KaTEropuaJIbHbIM NOJISIM BBIBOAUT CTOJ'I6'~IaTy}O AuarpamMmy I
KaTCropuaJIbHOI'O I10JI, BBI6paHHOFO B paCKpPbIBAFOIIEMCs CIIUCKE IToas . Cucox JOCTYIIHBIX noJiei OI'paHUYCH
KaTCropuaJIbHbIMU IIOJIIMU, UCIIOJIb3OBAHHBIMU TCCTOM, BbI6paHH]>IM B Ka4€CTBE TCKYIICTO B MPEACTABJICHUN
CBO,Z[Ka 110 IPOBEPKC I'MIIOTE3.

° HaBeaeHHe yKa3zaTeJisd MbIIIU Ha CTOJ'I6€II MIPpUBEACT K BBIBOJLY B KOHTEKCTHOM CTPOKE NpOoUCHTA AJId JaHHOM
KaTeropuu.

MH¢0pMaLIMF| no KonnyectTBeéHHbIM NOJIAM

ITpencraBnenne MHpOpMaLus 10 KOJIMIECTBEHHBIM MTOJISIM BBIBOAUT TUCTOrPAMMY IS KOJIMYECTBEHHOTO MOJIS,
BBIOPAHHOTO B packpbiBaroriemcs cnucke [Tous . Cnucox TOCTYIHBIX NOJIel OTpaHNYeH KOJIMYECTBEHHBIMHU HOJISIMH,
UCIIOJIb30BAHHBIMU TECTOM, BLIOPAHHBIM B Ka4eCTBE TEKYILEro B peacTaBieHn CBoIKa O MPOBEpKe TUIOTES.

MNMapHble cpaBHeHUA

IMpencrasienne [TapHble cpaBHEHUS BLIBOJIUT CETEBOM rpadk pacCTOSIHUN U TaOJIMITy CpaBHEHUi, KOTOPBIE
(hopMupyrOTCS TpolleAYpaMU k-BBIOOPOYHBIX HEMapaMeTPUIeCKUX KPUTEPUEB B CIIyYae, €CJIM 3alpaIlTiBarOTCS
TIapHBIC MHOXCCTBCHHBIC CDABHCHUA.

* CereBas quarpamMma pacCTOSHHIA SBIISICTCS TpadUIECKUM MPEICTABICHIEM TaOJMIBI CPAaBHEHUIA, B KOTOPOM
PACCTOSIHHSI MEXKAY Y3JIAMU CETH COOTBETCTBYIOT Pa3JIMYMsIM MEXIy BEIOOpKaMu. JKeIThle JINHIH
COOTBETCTBYIOT CTATHCTHIECKH 3HAYMMBIM PA3JIMIHSIM; YePHBIC JIMHUN COOTBETCTBYIOT HE3HAYNMBIM PA3IINUUSIM.
Hasenenne yka3aTess MBIIIN HA JIMHUIO B CETH MPUBEACT K BEIBOAY KOHTEKCTHOM CTPOKH CO
CKOPPEKTHPOBAHHBIM 3HAUEHHEM 3HAUMMOCTH PA3JIMYI MEXIY Y3JIaMHU, COSTNHEHHBIMY JAHHOW JIMHACH.
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* Tabiuua cpaBHEHUI BHIBOAUT YKMCJICHHBIC PE3YJIbTATHI BCEX MAPHBIX cpaBHEHMIt. Kaxkmas cTpoka COOTBETCTBYET
OTJCJIbHOMY NMapHOMY CpaBHEHUIO. [I[e/IKHYB 110 3aroJI0BKY CTOJIOIA, MOKHO OTCOPTHPOBAThH CTPOKH 110
3HAYEHUSIM JaHHOTO CTOJIONA.

OaHopoaHble NOAMHOMeCTBa

[Mpencrasierne OMHOPOAHBIE TOIMHOXKECTBA BBIBOJUT TAOJUIY CpaBHEHMIA, KOTOpasi POPMUPYETCS MPOIIeTypaMHU
k—BLI60pO'-IHLIX HECMAapaMCTPUICCKUX KPUTCPUECB B CIIyIaC, KOr'la 3alpalliIMBArOTC NOIIAr OBBIC HUCXOISAIITNC
MHOXKECTBCHHBIC CDABHCHUA.

» Kaxmas cTpoka B Tpymie BEIOOPKHA COOTBETCTBYET OTACIIbHOI CBSI3aHHOM BEIOOPKE (IPEACTABIICHHON B TAHHBIX
OTJEJIbHBIM TI0JIeM). BBIOOPKH, KOTOpBIE CTATUCTHYECKH 3HAYMMO HE pa3JIMYaroTCsl, OObEeAMHSIOTCS B
MTOIMHOKECTBA, 3JIEMEHTHI KOTOPBIX BBIIEIISFOTCS OJHAM IIBETOM. [[J1 KaXK0T0 BBISBJIEHHOT'O MTOJIMHOXKECTBA
MMeeTCs OT/IeJIbHBIN cToJ1Oen. Ecii Bce BRIOOPKH CTATUCTHYECKN 3HAYMMO Pa3JIMYaroTCs, TO KaX 01 BEIOOpKa
MIPEJCTaBIIAET COOO0M OTAeIbHOE MOAMHOXKECTBO. Ecin HI 0/1HA U3 BEIOOPOK CTATUCTHYECKH 3HAYAMO HE
OTJIMYAETCSI OT OCTAJILHBIX, TO UMEETCS €IMHCTBEHHOE MOMHOXKECTBO.

M Z[J'Iﬂ KaXa0ro moAMHOXECTBa, COACPIKALICTO GoJtee OJTHOM BLI60pKI/I, BBIYUCIIAFOTCS CTATUCTUKA KPUTCPH,
3HAYCHUEC 3HAYUMOCTU U CKOPPECKTUPOBAHHOC 3HAYCHNUC 3HAYUMOCTHU.

Komanpna NPTESTS: nononHuTtenbHbie BOSMOXHOCTU

SI3BIK CMHTAKCHUCa KOMAaH/ TaKXe MO3BOJISET:

* 3a1aTh NpUMEHEHNE OTHOBBIOOPOYHOTO KPUTEPHS, & TAKKE KPUTEPUEB [IJI1 HE3aBUCHMBIX U CBSI3aHHBIX BHIOOPOK,
3amycKas IporeIypy OIQuH pas.

Ob6patutech k Command Syntax Reference 3a nojHoi nHGOpPMANUCH O CHHTAKCHUCE SI3bIKA KOMAH/I.

YCTaPEBI.IJVIe AunanoroBebieé OKHa

MNmeeTcs HECKOJIbKO "ycTapeBIINX" TUAJIOTOBBIX OKOH, KOTOPBIE TAKXKe MO3BOJISIIOT IPUMEHUTD HellapaMeTpUIecKue
KpUTEpHUH. DTH TUAJIOTOBBIE OKHA IOICPKUBAIOT (YHKIIMOHAIbHbIE BO3MOKHOCTH, IPEIOCTABIIIEMbIE MOTYJIEM
Exact Tests.

Kpurtepnii xu-xkBaapat. TaOymipyeT HepeMeHHYIO 110 KATETOPUSIM U PACCUNTHIBAET CTATUCTHUKY XH-KBaApaT,
OCHOBBIBASICh Ha PA3HOCTSIX MEX/y HAOJFOICHHBIMHU U 0KAAEMbIMA YACTOTAMI.

BunomuabHblil kpuTepnii. CpaBHUBACT HAOJIIOICHHYIO YACTOTY JJIS KaX/I0H KaTErOpUH JUXOTOMUIECKON
MepeMEHHOH’ ¢ 0KUIAeMbIMU YaCTOTAMH JIJIS1 JTAHHOTO OMHOMMAJIBHOTO paclpe/ieIeHusI.

Kpurepuii cepuii. [IpoBepsieT, siBJiseTCs Jiu CIIy4yailHBIM MOPSIOK HOSIBJICHUS ABYX 3HAYCHUN IEPEMEHHO.

OanoBbIdopounblii kKpuTepuii KosmMoroposa-CvuproBa. CpaBHUBAET IMIUPHUYECKYIO (PYHKITUIO pacpeIeIICHUS
TIepeMEHHOH C 3aJAHHBIM TEOPETUIECKIM PACIPEIesICHIEM, KOTOPOE MOXKET OBITh HOPMAaJIbHBIM, PABHOMEPHBIM,
9KCIIOHEHIINATIFHBIM HJTH ITyaCCOHOBCKHM.

Kpurepun 17151 1ByX He3aBHCHMBIX BbIOOPOK. CpaBHUBAIOT JIBE TPYIINbI HAOJIFOICHUN IS OJTHON IEPEMEHHOIA.
Hoctynsas! cnenyromnue kputepun: U xputepuit MaHHa-YUTHU, 1BYXBBIOOPOYHBIH KPUTEPHid
KonmoropoBa-CMupHOBa, KpUTEPHIii SKCTpeMaJIbHBIX peakuuit Mo3seca u kputepuii cepuii Banbna-Bosbgosuna.

Kpurepun n71s1 IBYX cBA3aHHBIX BBIOOPOK. CPaBHUBAIOT PACIPE/ICIICHIS IBYX IEPEMEHHBIX. [IOCTYIHBI CIIeTyFOIITe
KPUTEPUHU: KPUTEPHUil 3SHAKOBBIX PAHTOB Y IIKOKCOHA, KpUTEPHIA 3HAKOB U KpUTepuit MakHemapa.

Kputepun 1151 HeCKOILKHX He3aBHCHMbIX BbIOOPOK. CpaBHUBAIOT JBE UM OOJIbIIIEE YKCIIO TPYII HAOIIFOASHMIA ISt

O0JHOI nepeMeHHOM. JlocTynHEl cienyrolue Kpurepun: kpurepuii Kpackama-YoJsmmca, MeguaHHblid KpUTepui,
kputepuil Jxxonkxupa-Tepncrpsl.
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Kputepun 1151 HeCKOJILKHX CBSI3aHHBIX BbIOOPOK. CpaBHUBACT pacHpeiesIeHNsI ABYX MM OOJIBIIErO Ynciia
nepeMeHHbIX. JlOCTYImHBI cileayrole KpuTepuu: kputepuit @puamana, kputepuit W Kengasia u kputepuit O
Koxkpena.

I[J'Iﬂ BCCEX BBIIICOCPCUYUCITICHHBIX KPDUTCPUCB MTPEAYCMOTPCHA BO3MOXHOCTL BBIBOJA KBapTI/IJICfl, CpeaHUX 3Ha‘I€HI/II71,
CTaHAapPTHBIX OTKHOHSHHﬁ, MHUHUMYMOB, MAKCUMYMOB M YHCJIa HCIIPONYIICHHBIX HaGH}OHSHI/Iﬁ.

Kputepun xu-kBagpar

IMponenypa Kputepuii xu-kBajgpat Ta0yJIMpyeT NEPEMEHHYIO IO KATETOPHSIM U PACCUNTHIBAET CTATUCTUKY
XU-KBaapar. HaHHBIﬁ KpI/ITepI/Iﬁ corjiacus CpaBHUBACT Ha6JII-O}IeHHBIC " OXKXKNJACMBIC YaCTOTHI B K&)I(I[Ofl KaTe€ropuu,
4TOOBI MPOBEPUTH, YTO JIUOO BCE KATETOPUU COJIEPKAT OJMHAKOBBIE J10JIM 3HAUSHUIA, TUOO KaXaass KATETOpUsI
COJIEPXKUT 3aJaHHYIO [10JIb30BATEJIEM JIOJIFO 3HAYCHUIA.

IMpumepsl. Kputepuit Xu-kBagpaT MOXXHO UCIOJIb30BATH [JIsl IPOBEPKHU TOrO, PABHBI JIU JIOJIM CUHUX, KOPUYHEBBIX,
3€JICHBIX, OPAHXEBBIX, KPACHBIX U KEJIThIX KOH(]ET B makeTe. Takke MOKHO IPOBEPHUTH, COACPKUTCS JI B ITOM
nakete 5% cuanx, 30% xopuuaHeBbIX, 10% 3emeHbix, 20% opamkeBbIX, 15% kpacHbIX 1 15% XeIThIX KOHOET.

Cratuctuxn. CpeHee 3HAUCHNE, CTAHAAPTHOE OTKJIOHEHNE, MUHIMYM, MaKCUMYM 1 KBapTwim. KosmuecTBo
MPOIIEHT HEMPOMYIIEHHBIX U MPOIMYIIEHHBIX HAOIFOIEHIH, KOJIMIECTBO HAOJIIOJaeMbIX W OKHMIAeMbIX HAOJIOJeHNT
JUISL K&KI0M KaTeropuu, OCTaTKU U CTATUCTUKA XU-KBapaT.

LlaHHI)Ie JJIA KpUTEpUA XU-KBaaApaT

Jannpie. Vcnoms3yiiTe ynopsiAoueHHbIE HIIM HEYNOPSITOUCHHBIC YACIOBBIC KATETOPHAJIbHBIC IEPEMCHHBIC
(mopsiIKOBBIE Y HOMUHAJIBHBIE). JJ1s1 MpeoOpa3oBaHns TEKCTOBBIX IIEPEMEHHBIX B YUCJIOBLIC UCIIOIB3YHTE
mpoueaypy ABToMaTH4YeCKasi epeKOANPOBKa, BEI3BIBAEMYO B MeHIo [Ipeobpa3oBath.

IMpeanonoxenus. HemapamMerpuieckue KpuTepru He TPEOYIOT BBIMOJHEHMS KAKUX-JTMOO0 TPE/IIOI0KEHWI
OTHOCHUTEIHLHO (POPMBI paclpeesieH s, 13 KOTOPOTro B3SIThl JaHHBIE. [IpeanosaraeTcs, 4TO JAaHHBIE SBJISIOTCS
cltyyaitHoit BIOOpKOi. OXumaeMble YaCTOTHI JJIs1 KQXKI0M KaTeropuu JOJKHBI OBITh He MeHbIle 1. He 6osiee 20%
KaTeropuit MOryT UMETb OKUAAEMbIE YACTOTHI, MEHBIIIUE 5.

Kak 3anyctuts nponenypy HemapamMerpuuecknit KpuTepuii Xu-KBaapat
1. Bribepute B MeHIO:
Anaim3 > HenapameTrpuyeckue KpuTepun > Y crapeBiie HajoroBbie OKHa > Xu-KBaJAparT...

2. Brpibepute ogHy MM HECKOJILKO NEPEMEHHBIX AJIs1 MPpOoBepKU. [J1s Kaxk10ii nepeMeHHO) KpuTepuit Oyner
PACCUHTBIBATHCS OTICIIHHO.

3. TIlo xenaHuIO MOXHO LIEJKHYTH 10 KHonke ITapameTpsl , 4¥TOOBI 3a1aTh BBIBO/I ONUCATEIbHBIX CTATUCTHK U
KBapTHJIEH, a TaKkxke napamMeTpbl 00pabOTKU NPOMYIIEHHBIX JaHHBIX.

Oxunpaembin Anana3oH U oxuagaemMmbie 3HaYeHUA AnA HenapamMmeTpu4yecKoro
KpUutTepua Xxn-Keagpart

O:xnaemslii 1nana3on. I1o yMoT1aHnio, KaXkoe BCTPEUAroIeecs 3HaUeHIe IIEPEMEHHOM 3aaeT KaTeropuro. UToOb!
UCIOJIb30BATh KATETOPUU TOJILKO M3 33JAHHOTO JMana3oHa, BbioepuTe BapuanT Mcnosib30BaTh YKa3aHHbIH
JIMANA30H ¥ BBEJUTE [1EJIOUYMCIICHHbIC 3HAUCHUS JIJTs1 BEPXHEH U HUKHEH Tpanull quana3zoHa. Kareropusmu OyayT Bce
[EJIOYUCIIEHHBIE 3HAUEHHS B TOM JIMANla30He, BKIIFOYas FPAHUIIBI, & HAOJIIOIeHNS CO 3HAUYEHUSIMU BHE JUANa30HA
OyyT UCKJIFOUYEHBI U3 aHam3a. Hanpumep, eciu B KauecTBe HUKHEH T'paHuIbl 3a4aHa 1, a B kauecTBe BepxHeil - 4,
JUISL KpUTEPUsl XU-KBaIpaT OYAYyT UCHOJIb30BATHCS TOJIBKO LEJIOYUC/IEHHbIE 3HaueHus oT 1 1o 4.

O:xugaemsble 3Ha4ennst. [10 yMoOJTMaHUIO OXKH/IaeMble 3HAYECHUS JIJISl BCEX KAaTETrOPHiA PaBHBI MEX]Ty COOOH.
Karteropun MoryT TakXe IMEThb 3a/1aBaeMble II0JIb30BATEIIEM OKH/1aeMble 1071, Boibepute BapuaHT 3HaueHust 1
JUTSL K&KION KaTeropuy NpoBepseMOil IepeMeHHOi BBeAnTe 3HaYeHue Oosbiuee O 1 meaxanTe no /06aBuTh .
Kaxmplit pa3, korja Bbl 100aBIIseTe 3HAUCHNE, OHO MOSIBIISETCS BHU3Y ciucKa. [Tops1ok 3HaYeHUIT CYIIIeCTBEH; OH
COOTBETCTBYET BO3pACTAIOILEMY NOPSIKY 3HAUEHUI KaTeropuii nposepsieMoii nepeMeHHoi. [lepBoe 3HaueHuE B
CIHICKE COOTBETCTBYET HAUMEHBIIIEMY 3HAYCHUIO IPOBEPSAEMOIl IepeMeHHOH’, a MOCJIeIHee 3HAUCHUE - HANOOJIbIIIEMY.
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3HAYEHUS B CIMCKE CYMMHUPYFOTCS, 3aTEM KaK0€ 3HAYCHUE JCJIUTCS Ha 3Ty CyMMY. B pe3ysibraTte IIs Kak o
KaTerOpUu TMOJIy4aeTCs I0JIs 0KMIaeMbIX B Hell HaOronennii. Hanpumep, cnvcok 3HaveHuit 3, 4, 5, 4 3anaer
CIIeIyroIIMe OXumaaeMbie goiu: 3/16, 4/16, 5/16 u 4/16.

MapameTpsbl Nnpoueaypbl HenapameTpuyecKun KpUTEpUn XU-KBaagpar
Cratuctuku. MoxHO BLI6paTb OIVH UJIN oba napamMeTpa BbIBOAAa UTOXAIIUX CTATUCTHK.

*  Omnucarte/bHbIE. BriBon CPCAHEr O 3HAYCHU A, CTAHAAPTHOI' O OTKJIOHCHUS, MUHUMYMaA, MaKCUMYyMa U KOJIUMYCCTBA
HECMPOIYIIEHHBIX Ha6J'I}O}_'[eHI/II7L

e Ksaprum. 31avuenus 25-ro, 50-ro u 75-ro npoueHTUICH.

Hponyu]emlble 3HAYeHHs. DTa rpyiia napaMeTpoB MMO3BOJIACT YIIPABJIATH O6pa60TKOI7[ MIPOMYyIICHHBIX 3HAYCHUH.

* Hckmovath no otTesbHOCTH. Ecim 3a1aH pacyeT HECKOJIBKUX KPUTEPHUEB, TO B KAKIOM U3 HUX IPOIYIIEHHbIE
3HAYCHHS 00PabaTHIBAIOTCS OTACIBHO.

*  HckmoyaTth neqmkoM. HabmroieHus1, mMerorye mponyeHHOe 3HaYeHUST XOTs Obl B OJHOM y4acTBYIOIIIEH B
aHaJIM3e MEPEMEHHOM, NUCKITIOYAFOTCSI U3 BCEX PACUETOB.

Komanpna NPAR TESTS: [lononHuTenbHbie BOSMOXHOCTU (NpU pacuyeTe Kputepusa
XU-KBaapar)
SI3BIK CHHTaKCHCA KOMaH/I TAK>X€ IIO3BOJISICT:

* 3anaBaTh pa3JIMUHbIe MUHIMAJIbHBIC U MaKCUMaJIbHbIC 3HAUCHUS WJIM OXKHIAeMBbIe YaCTOTHI ISl PA3HBIX
nepemenHbIX (monkomanma CHISQUARE ).

* TIpoBepsiTh OJIHY U TY K€ IEPEMEHHYIO JIJISl PA3HBIX 0XKUAAEMbIX YACTOT UJIM UCIOJIb30BATh PA3HbBIC HANA30HbI.
(momkomanma EXPECTED ).

Ob6patutech k Command Syntax Reference 3a nojHoi nHGOpPMANUCH O CHHTAKCHUCE SI3bIKA KOMAaH/I.

BuHOMUanbHbLIN KpUTEpUN

[Mpouenypa BuHOMUABHBINA KpUTEpUll CpaBHUBACT HAOJIFOACHHBIC YACTOTHI IS IBYX KATErOPUil TUXOTOMUYECKOM
MePEMEHHOH C YaCTOTaMU, 0KHIAEMBIMHA JJIs1 ONHOMUATIFHOTO pacipeeieHAs ¢ 3aJaHHbIM 3HAUYCHIEM apaMeTpa
BeposiTHOCTHU. [1o yMoITUaHUIO 3HAYCHUE TapaMeTpa BEPOSTHOCTH st 0b6enx rpymm paBHO 0.5. UTOOB! N3MEHUTD
9THU BEPOATHOCTH, MOXXHO BBECTH 3HAUCHHE MPOBEPSIEMO JOJIN I IEPBOii TPYHIIbI. 3HAYEHUE BEPOSITHOCTH JIIS
BTOpOI1 rpynIel OyaeT paBHO | MUHYC 3a/JaHHOE 3HAYCHNE BEPOSTHOCTH IJIS IEPBON TPYIIIHL.

Ipumep. [1pu 6pocannyt MOHETKH BEepOSITHOCTD BbIN/IeHUs opJia paBHa 1/2. Vcxons U3 3TOil rUmoTe3bl, MOHETKA
noadpaceiBaetes 40 pas, u pe3yJibTaThl Opocanus (opesr/peiieTka) 3anuchiBaroTcs. C IOMOIIbI0 OMHOMHUAILHOTO
KPUTEPHsI OJIy4aeM, YTO IIPH BBINACHUH OpJia i 3/4 noadpackiBanuii HA0JII0JaeMBblil YPOBEHb 3HAYMMOCTH MaJl
(0.0027). 9T0 03HAYAECT, YTO BPSM JI BEPOSITHOCTH BBINAJICHAS OpJia paBHA 1/2; 110 BCell BUAMMOCTH, MOHETa
HECKOJIbKO aCUMMETPUYHA.

Cratuctuxn. CpeHee 3HaAUCHNE, CTAHAAPTHOE OTKJIOHEHNE, MUHIMYM, MaKCUMYM, KOJIITYECTBO HEMPOITYITICHHBIX
HAOJIFOICHAH W KBAPTIIIN.

JlaHHBIC 111 GUHOMHATIBHOTO KPUTEPHS

Jannbie. [IpoBepsieMble IepeMeHHBIE TOJDKHBI ObITH YACIIOBBIMU U IUXOTOMHUYECKUMU. [1J151 mpeobpa3oBaHus
TEKCTOBBIX [IEPEMEHHBIX B YUCJIOBBIC UCIIOJIB3YITE MPOIEYPY ABTOMATHYECKAS IEPEKOTUPOBKA, BRI3BIBAEMYIO B
MeHto [Ipeobpa3oBaTs. JuxoToMmdecKas nepeMeHHasi - 3TO IEPEMEHHAs, KOTOpast MOXKET IPIHAMATD TOJIBKO JIBa
BO3MOKHBIX 3HAUYCHUS: /d WU HeT, UCTUHA WA A0xce, 0 mim 1 u Tak nanee. [TepBoe BCTpedeHHOE 3HAYCHUE B
Ha0Ope JaHHBIX ONPEIeIIeT MEPBYIO TPYIINY, 4 OCTAJIbHBIE 3HAYCHHUS ONPEIEIISIOT BTOPYFO Tpymy. Ecm
IIepeMeHHbIe He TUXOTOMUYECKIE, HEOOXOIMMO 33a1aTh IOPOTOBOe 3HaUeHNe. Habroienns co 3HaAUYeHN M,
PaBHBIMU UJIM MEHBIITIMHA TOPOTOBOT0, MOMAJAIOT B OJIHY TPYIIY, & OCTAJIbHbIE HAOIOIEHUS - B APYTYIO TPYIILY.
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IIpeanonoxenns. HemapameTrpuueckue Kputepun He TpeOYIOT BBIIOJIHEHNUS KAKUX-JINOO MPEIIOIIOKEHUH
OTHOCUTEJIHHO (DOPMBI paclpeiesieHns, U3 KOTOPOro B34THl AaHHbIE. [Ipeanoaraercs, 4To JaHHbIC SABJISIFOTCS
CJTy4aifHOl BIOOPKOH.

Kax 3anyctuthb npouenypy bunomuaibublit KpuTepuit

1. Bribepute B MeHIO:
Anaym3 > Henapamerpuueckune Kputepuu > Y cTapeBiine JUAaJI0roBble OKHA > buHOMHAJIbHBIIL...
Bribepute oHY MM HECKOJILKO YUCIIOBBIX IEPEMEHHBIX JJIS1 IPOBEPKHU.

ITo xeIaHnIo MOXHO HIEJIKHYTh 110 KHoNKe ITapamMeTpnl , 4TOObI 3aaTh BBIBOJ, ONUCATEIILHBIX CTATUCTHK U
KBapTHJIEH, a TaKKe MapaMeTpsl 00paOOTKU MPOMYIIEHHBIX JaHHBIX.

MapameTpbl Nnpoueaypbl BUHOMUanNbHLIN KpUTEPUN
Cratuctuka. MoxHO BbIGpaTL OUH UJIN oba napamMeTpa BbIBOAA UTOXAIIUX CTATUCTHK.

* Omucarenbnblie. BEIBOJ cpeiHEro 3HaUeHMsI, CTAHAAPTHOTO OTKJIOHEHU S, MUHUMYMa, MAKCUMyMa 1 KOJIMYeCTBa
HEMPOMYIIEHHBIX HAOJIIOICHUIA.

e Kpaprum. 3Hauenus 25-ro, 50-ro u 75-ro nponeHTUIeH.

IIponymennsie 3Ha4enus. JTa rpynna napaMeTpoB MO3BOJISIET YIPABJIATh 00paObOTKON NPOMYIIIEHHBIX 3HAUCHHUI.

*  Hckiarouats 0o otiesibHOCTH. ECii 3a/1aH pacueT HECKOJIbKUX KPUTEPHEB, TO B KAXKIOM U3 HUX HPOIYIICHHbIE
3HAYeHUs 00pabaThIBAIOTCS OT/IEILHO.

*  HckmouaTs nemkom. HaOmroqeHAS ¢ MPOMYIIICHHBIME 3HAUYCHUSIMU [T KAKOW-TO0 MPpOoBepsieMOi IIepeMeHHOM
HCKJTFOYAFOTCS U3 BCEX BBIYHMCIICHUIA.

Homanpga NPAR TESTS: JononHutenbHble BOSMOMHOCTU (MPU BbIYMCIIEHUN
OMHOMUaNbLHOro KpUTEpuA)
SI3BIK CHHTaKCHCa KOMaH/ TAaKX€C IIO3BOJISACT:

* BoIOupaTh OT/e/IbHBIE TPYIIBI 3HAUCHUH (MCKIII0Uast OCTAJIBHBIE), €CJIN y IEPEMEHHOIT nMeeTcst 0oJiee IByX
kateropuit (momgkomanga BINOMIAL ).

* 3a1aBaTh pa3JIMYHBIC IOPOTOBEIC 3HAYCHHUS WM BEPOSITHOCTH JIIS PA3HBIX IIepeMeHHBIX (monkomanaa BINOMIAL
* [lpoBepsTh OJHY U TY K€ MEPEMEHHYIO [IJIsl PA3JIMYHBIX TOPOTOBBIX 3HAUCHUN WM BEPOSTHOCTEH (IIOJAKOMAaHIA
EXPECTED ).

Ob6patuteck k Command Syntax Reference 3a moyHON HHDOpPMAaNUeH 0 CHHTAKCHCE S3bIKa KOMAH]I.

Kputepuinn cepun

ITpouenypa Kpurtepuii cepuit no3BoJISIET IPOBEPUTD, SIBJISCTCA JIA CITyYaHBIM HOPSIOK MOSIBJICHUS ABYX 3HAYCHUI
nepeMeHHoi. Cepus - 3TO NOCJIEAOBATEILHOCTD MOXOXKUX HAaOMoAeHuil. Eciin B BBIOOpKE MO0 CIAMIIIKOM MHOTO
cepuit, MO0 CIUIIKOM MaJjo, TO 3Ta BEIOOPKA HE SIBJISETCS CIIyualtHOM.

IMpumepsi. [Tpeanosioxum, 4To MbI 0TOOpam 20 YeJI0BeK, YTOOBI BLISICHUTD, COOUPAIOTCS JIM OHU IPHOOPECTH
HEKOTOpHIH ToBap. Ecym Bce 20 4emoBek OKaxXyTCs OQHOTO MOJIa, CIIyYalHOCTb 3TOH BEIOOPKH JOBOJILHO
coMHuTeNbHA. KpuTepnii ceprit MOKHO MCHOJIb30BATH [JIs1 TOTO, YTOOBI BBISICHUTD, SIBJIACTCS JIM BEIOOPKA

CIIy4aliHOM.

Cratucruxn. CpefHee 3HAUCHNE, CTAHAAPTHOE OTKJIOHEHNE, MUHIMYM, MaKCUMYM, KOJIMYECTBO HEITPOIYIIICHHBIX
HAOJII0IeHNH U KBAPTHIIN.

JlaHHble 1151 KpUTEpUs cepuit
Jlanubie. [TepeMeHHBIE TOJDKHBI OBITH YACIOBBIMU. JI1st MpeoOpa3oBaHUs TEKCTOBBIX IEPEMEHHBIX B YHCIIOBBIC

UCIIOJIB3YHTE MpOoIeIypy ABTOMATHYECKAs IIEPEKOINPOBKA, BBI3BIBAEMYIO B MeHIO [IpeoOpa3oBaTh.
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IIpeanogo:xennst. Hemapamerpuieckue KpUTEpUH He TPEOYIOT BHIIOJHEHNS KAKUX-JIMOO MPEIOJIOKESHIN
OTHOCHUTEILHO (POPMBI paclpeiesieHus], 13 KOTOPOTo B3STHI JaHHBIE. MICOb3yiTe BEIOOPKH U3 HEMPEPHIBHBIX
BEPOSITHOCTHBIX pacHpeeIeHUi.

Kax 3anyctuth npouenypy Kpurepuii cepuii
1. BolbGepuTe B MeHIO:

Anaym3 > Henapamerpuueckue Kputepuu > Y cTapeBiine Juajiorosbie okua > Cepuu...
2. Boibepute 0JJHY HJIM HECKOJIBKO YHMCIIOBBIX NIEPEMEHHBIX /ISl HPOBEPKU.

ITo xeaHMIO MOKHO HIEJIKHYTH 110 KHOTKe ITapameTpbl , 4TOOBI 3a1aTh BBIBOJ, ONUCATEIILHBIX CTATUCTHK U
KBapTHJIEH, a TaKKe MapaMeTpbl 00pabOTKY NPOMYIIEHHBIX JaHHBIX.

MNMoporoBoe 3HaueHue anAa npoueaypbl Kputepun cepun

Hoporonoe 3HAYECHHE. 3a)1aeT IIOPOTOBOC 3HAYCHUEC OJIA paS6I/I€HI/I$I Ha OBEC 4aCTu (I[I/IXOTOMI/ISaIII/II/I) 3HAYCHUI
BbI6paHHLIX IICPEMCHHBIX. B xauectBe IIOPOTOBOT'0 3HAYCHUS MOXHO UCIIOJIB30BATH Ha6J‘IIOJ:[eHHO€ cpeaHee
3HAYCHUC UJIM MOy, 60 MOXHO 3a4aTh NOPOroBOC 3HAYCHUC. Ha6JI}OZ[eHI/IH CO 3HAQUYCHUSAMHU, MEHbIIIUMHA
MIOPOTOBOTO, TIONATYT B OJIHY TPYIIY, a HAOJIOIeHUS CO 3HAYCHUSIMU, OOJIBIIIMMU WJIM PABHBIMU IIOPOTOBOMY,
onajayT B Apyryro rpymiy. Jjis Kaxa0ro 3aJaHHOT0 HOPOTOBOI0 3HAYEHUS] PACCUUTBIBACTCS OT/ICJIbHBIN KpUTEpUid.

MapameTpbl KpUTEPUA Cepuin
CraTuctuka. MoxHO BbI6paTL OVH UJIN oba napamMeTpa BbIBOAAa UTOXAIIUX CTATUCTHUK.

*  Ommcarenbhble. BEIBO cpeHero 3HaueHusl, CTAHIAPTHOTO OTKJIOHEHU S, MUHUMYMa, MaKCUMyMa 1 KOJIMYeCTBa
HENPOMYIIEHHBIX HAOJIIOICHUIA.

e Kpapmuiu. 3nauenus 25-ro, 50-ro u 75-ro nponeHTUIIeH.

ITponyiennble 3Ha4ennsi. DTa rpymmna napaMeTpoB MO3BOJIIET YIPABISATH 00pabOTKON NPOMYIIIEHHBIX 3HAYSHUH.

*  HckaouaTh no OTA€JIbHOCTH. Ecmm 3aaH pacu€T HECKOJIbKUX KPUTECPUEB, TO B KAXKAOM U3 HUX ITPONYIICHHBIC
S3HAYUYCHUA 06pa6aTLIBaIOTC$[ OTACJIBHO.

*  HckmovaTth nesmkoM. HabmroieHus, uMeroliye nponyeHHOe 3HaYeHUsT XOTs Obl B OJHOM y4acTBYIOIIIEH B
aHaJIM3e MePEeMEHHOM, UCKITIOYAIOTCS U3 BCEX PACUETOB.

HKomanpna NPAR TESTS: gononHutenbHble BO3MOMXHOCTU (MpU pacuyeTe Kputepusa
cepun)

SI3BIK cMHTaKCcuca KOMaH/I TAKXX€ IIO3BOJISICT .

* 3anaBaTh pa3JIMYHBIE TOPOTOBLIC 3HAYCHMS IS Pa3HBIX MepeMeHHbIX (moakomanma RUNS ).

e PaccuntaTh KpUTEpHUHU ISl OMHOU M TY K€ MEPEMEHHOM’, HO IS Pa3HBIX IIOPOTOBBIX 3HA4YeHN (mogxomania RUNS

).

Ob6patutecs k Command Syntax Reference 3a mojHON HHDOPMAaNUe 0 CHHTAKCHCE S3bIKa KOMAaH/I.

OAaHoBbLIGOPOUHbLIN KpuTepuit Konmoroposa-CmupHoBa

ITpouenypa OxHoBEIOOpOUHBIH kKpuTepuii Koimoroposa-CMIpPHOBA CPaBHUBAECT SMIUPHUYECKYIO (DYHKIIUIO
pacnpeziesieHus IepeMEeHHOI ¢ 3aTaHHBIM TEOPETHUECKUM PACIpPeeSICHUEM, KOTOPOE MOKET ObITh HOPMAaJIbHBIM,
PaBHOMEPHBIM, MyaCCOHOBCKHUM HJIM 3KcHOHeHNIaIbHbIM. CTaTtuctuka Z Koamoroposa-CMHUpPHOBA BBIUUCIISIETCS
KaK MakCUMyM MO/IYJISl PA3HOCTH MEXY SMITMPUYECKON M TEOPeTHIECKON (pyHKIMSME pacrpeaesieHus. D1a
CTATUCTHKA KPUTEPHSI COTJIACHSI UCIIOJIb3YETCS /IJIsl IPOBEPKH TMIIOTE3bI O TOM, YTO HAOJIFOACHUS B35 THI U3
YKa3aHHOTO paclpeesIeHIsL.

IIpumep. MHOrHE MapamMeTpuieckue KpUTEpUN TPeOyIOT, YTOOBI IEPEMEHHbIE ObLIN PACIPEIeIICHbBI HOPMAaJIbHO.
OnHOBBIOOPOUHBIT kpuTepnit Koamoroposa-CMIpHOBA MOXKHO UCIIOIB30BATH JJISI IPOBEPKU TUIOTE3HI O TOM, UTO

nepeMeHHasl (HalpuMep, 40x04) UIMeeT HOpMaJIbHOE paclpe/iesIeHHE.

Craructuku. Cpe/iHee 3HaYCHUE, CTAHAAPTHOE OTKJIOHEHUE, MUHUMYM, MaKCUMYM, KOJIMYECTBO HEMPOMYIIEHHBIX
HAOJIFOICHUI U KBAPTHJIN.
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Jannsre 1t oqHOBBIOOpOUHOTO KpuTepus Kommoroposa-CMmupHOBa

Jlannble. Vcnosnp3yiiTe KOJIMYeCTBEHHBIE IEPEMEHHbIE (M3MEpEHHbIE B MHTEPBAJILHOMI IIKaJIe UM IIKaJje
OTHOIIEHHUIA).

IIpeanoaoxennst. [Tpu ucnospzoBanuu kputepusi Kosmoropopa-CMEpHOBA MPEANIOTIATACTCS, YTO MAPAMETPhI
[IPOBEPSIEMOI0 PACIpe/Ie/IeHNs 3a/IaHbl 3apaHee. B TaHHOU npolie/lype 3TH HapaMeTPbl OIIEHUBAIOTCS IO BBIOOPKE.
BbiGopouHbIe CpejiHee 3HAUCHUE U CTAHIAPTHOE OTKJIOHEHHE UCIIOJIb3YIOTCSI B KAYECTBE APAMETPOB JIJIs
HOPMAJILHOTO PACIpe/Ie/IeHNs], BHIDOPOYHbIE MUHUMYM U MAKCUMYM 3a/Ial0T TUANA30H PABHOMEPHOTO
pacrpe/esieHus, HAaKOHell, BBIOOPOYHOE CPeIHee HCIOJIb3yETCs KaK HapaMeTp /ISl IIyaCCOHOBCKOTO U
9KCIIOHEHIIMAJILHOTO pacipe/iesieHnit. CHOCOOHOCTh KPUTEPUsI ONPEACIIUTh OTKJIOHEHUE OT MPEANOIaraeMoro
pacnpeacsICHUsI MOXET 6I)ITL 3HAYUTEIJIbHO CHUXXCHA. ,Z[J'Iﬂ IIPOBECPKU HOPMAJIBHOT'O PACIIPECACIICHN A C OUCHECHHBIMU
nmapaMeTpaMu paccCMOTPHUTEe MoaupuIMPOBaHHbIA KpuTepuit Komvoroposa-CmupHoBa - kputepuii Jlmibedopca
(mocrynen B mpoueaype UcciaenoBath).

Kak 3amycTuth 0oHOBBIOOpOUHBII kKpuTepuii Kosmmoroposa-CmupHoBa
1. Boibepute B MeH!O:
Anam3 > HenapameTpuyeckune Kputepnu > Y cTapeBiune Auajorosbie okHa > OHoBbioopounblii K-C...

2. BribepuTe OTHY WM HECKOJIBKO YHCIIOBBIX MEPEMEHHBIX ISl TPOBepKH. JITst KaXk1o#f mepeMeHHON KpHTEPHit
OyIeT pacCUMTBIBATHCS OTCIIHHO.

3. TIlo *xenaHUIO MOXHO IIEJIKHYTb IO KHOIIKE HapaMeprl , YTOOBI 3a1aTh BBIBOJI OIIMCATCJIbHBIX CTATUCTUK U
KBapTI/IﬂefI, a TAaKXC napaMeTpbl O6pa6OTKI/I MPONMYIICHHBIX JaHHBIX.

MapameTpbl npoueaypbl OAHOBLIGOPOUHLI KpuTepuit Konmoroposa-CMupHoBa
CrarucTukid. M0XHO BBIOpATh OJMH WK 004 MapaMeTpa BbIBOJAA UTOXKAIINX CTATHCTHK.

* Ommcarteabnble. BEIBO cpeiHEro 3HAUCHM S, CTAHIAPTHOTO OTKJIOHEHUSI, MUHUMYMa, MaKCUMyMa M KOJIMYeCTBa
HEMPONYIIECHHBIX HA0JIFOICHUIA.

*  Ksaprwm. 3nauenus 25-ro, 50-ro u 75-ro npoueHTuseH.

IIponymennsie 3Ha4enns. JTa rpynna napaMeTpoB MO3BOJISIET YIPABJIATh 00PaOOTKOM NPOMYIIEHHBIX 3HAUSHUI.
*  Hckmo4aTh no oTaeabHOCTH. Ecii 3a/1aH pacyeT HeCKOJIBKUX KPUTEPHUEB, TO B KAKIOM U3 HHUX IIPOMYIIICHHBIE
3HA4YCHUS 00pabaTHIBAIOTCS OTACIBHO.

*  HckmovaTh neamkoMm. HabiromeHns, MMEFOIITIe MpOIyIIeHHOE 3HAYEHIS XOTS ObI B OJTHOW yIaCTBYIOIIEH B
AHAJIN3E TIEPEMEHHOM, MCKJIFOYAFOTCS U3 BCEX PACUETOB.

Komanpa NPAR TESTS: gononHutenbHble BO3MOXHOCTHU (MPU BbIYUCAEHUN
0AHOBLIOOPOUYHOro Kputepua Konmoroposa-CmupHoBa)

SI3BIK KOMAHIHOI'O CUHTAKCHUCa TAKXC IIO3BOJIACT 3a4aBAaTh HapaMETPhbl paClpPCACJICHUA KPUTCPUCB (C IIOMOIIBEO
noakoMaH bl K-S ).

Ob6patutecs k Command Syntax Reference 3a moigHON HHDOPMaNuei 0 CHHTAKCHCE SI3bIKa KOMAH/I.

KpMTepMM ANnA ABYX He3aBUCUMBbIX Bbl60p0K

Hpoueuypa KpI/ITepI/II/I JJIA IBYX HE3aBUCUMBIX BI)I60pOI( CpaBHUBACT ABC I'PYIIIIbLI Ha6J'IIOI[eHPII7[ OJHOM nepeMeHHoﬁ.

IMpnmep. Pazpaborana HOBasi pa3HOBUIHOCTH 3yOHBIX IJIACTHHOK, KOTOPBIE, IO 3aMBICITYy UX CO3AaTeJIeH, TOKHBI
OBITH OoJIce YOIOOHBIMHU, JIyHIlle BHITJISACTH U OBICTpee BHIPABHUBATH 3yObl. UTOOBI MOHSTH, HEOOXOIUMO JI HOCUTH
HOBBIC 3yOHBIE TUTACTUHKH TaKXe JOJIT0, KaK U CTaphle 3yOHBIE TUTACTUHKY, 715 HOIIICHU ST HOBBIX 3YOHBIX TLTACTHHOK
oM cityyaiino otoOpansl 10 gereid. [Tpumenus U-kputepuii MaHHA-YUTHA MOKHO OOHAPYXKHUTh, UTO B CPETHEM
JIeTSM, HOCUBIIINM HOBBIC IIJITACTHHKH, HE IPUXOAMIIOCH HOCUTH HX TaK K€ T0JIT0, KaK M IeTSAM, HOCHUBIINM CTapble
MJIACTUHKY.
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Crarucruxn. CpegHee 3HaYCHNE, CTAHJAPTHOE OTKJIOHEHUE, MUHUMYM, MaKCUMYM, KOJIMYECTBO HENPOITYIIIEHHBIX
HaOroeHnit u kBapTim. Kputepun: U-kputepuii ManHa-YUTHHI, KpUTEPUit SKCTpeMaJIbHBIX peaknuit Mo3seca,
Z-xputepuii Konmoroposa-CMmupHoBa, kputepuii cepuii Baibna-Bosbhosuna.

I[aHHLIe JJI HEIAPAMETPUICCKUX KPUTCPUCB JJIs IBYX HE3aBUCUMBIX BI)I60pOK
Z[al-ll-lble. I/ICHOHLSyﬁTe KOJIMYECTBCHHBIC IICPEMEHHBIC C YIIOPAJOYCHHBIMU 3HAYCHUAMMU.

IMpeanoaoxenus. Vicrnosb3yiiTe He3aBUCUMBIE CITydaiiHble BbIOOpKHU. U-kputepuit ManHa-YUTHU IPOBEPSET
PAaBEHCTBO JIBYX pacupeaesieHuit. JIJ1st TOro, YTOOBI CTIOJIB30BATE €T0 IS OIEHKH PA3JIMIIA MEXIY IBYMS
pacipeneseHusIMHA, HeOOXOAMMO JOMYCTUTh, YTO PACHPEIETICHUSI UMEIOT OJIMHAKOBYIO (hOPMY.

Kax 3anmyctuth nponenypy Kputepuu /Jis 1ByX HE3aBUCUMBIX BEIOOPOK
1. Bwibepute B MeHIO:

Anaym3 > Henapamerpuueckune Kputepun > Y cTapeBiine JUaJ0orosbie okHa > JIj1s1 ABYX He3aBHCHMBIX BBIOOPOK...
2. Bribepute 0HY MJIM HECKOJIBKO YACTIOBBIX MEPEMEHHBIX.

BribepuTe rpynmupyroIyo NepeMeHHYO 1 IIEJIKHATE MBIIIBIO 110 3a4aTh IPYNNsI , 4TOOBI pa3aenTh (ailr Ha
JIBE TPYIIIHI FJIA BEIOOPKH.

Tunbl HenapameTpU4YeCKUX KpuTepues AnA ABYX He3aBUCUMbIX Bbl60p0I'(
Tun kputepust. 1715 TPOBEPKU THIOTE3BI O TOM, YTO JIBE HE3aBUCHMbIC BRIOOPKY (TPYIIbI) B3SITHI U3 OJHON U TOH Xe
TeHepaIbHOU COBOKYITHOCTH, MOYXHO BOCIIOJIH30BaThCS YSTHIPHEMS KPUTEPHUSIMHU.

U kpurepnii Manna-YuTHH - HanOoJIee MOMyJIIPHBINA CpeIn HellapaMeTPUIECKUX KPUTEPHEB IS IBYX HE3aBUCUMBIX
BBIOOPOK. OH 9KBUBAJICHTEH KPUTEPUIO PAHTOBBIX CYMM YHIIKOKCOHA M KpuTeputo Kpackaa-Youteca s ABYX
rpymn. Kpurepnit ManHa-VATHE IPOBEPSET TUIOTE3Y O TOM, UTO JBE FeHEPAJIbHBIE COBOKYIMHOCTH, U3 KOTOPBIX
ObLI 0OTOOpAHBI BLIOOPKH, SKBUBAJIEHTHBI 110 PaCHoJIokeHnto. Habronenus u3 o0enx rpymin o0beIuHIIOTCS U
PAaHXHUPYIOTCS, IPUYEM COBIAJAIOIINM 3HAUCHUSIM Ha3HAvYaeTcs cpeaHuit panr. KoamuecTBo coBmaaronmx
3HAQUYCHUH JOJDKHO OBITH MaJIO IO CPABHEHUIO € OOIIUM KOJIMYeCTBOM HabioeHuil. Eciu nposepsiemble
COBOKYMHOCTH 9KBUBAJIEHTHBI IO PACIOJIOKEHUIO, TO PAHTU AOJIKHBI ObITh paclpe/ieIeHbl MeX Ay IByMs
BBEIOOpKAaMU CITy4aifHbIM 00pa3oM. [1pu pacuere KpuTEpHs MOACYUTHIBAFOTCS YUCIIO pa3, KOTa 3HAYCHUE U3 TPYIIIBI
1 mpeauIecTByeT 3HAYCHUIO U3 TPYIIIBI 2, ¥ YHCIIO pa3, KOTrAa 3HAUYCHHE U3 TPYIIIBI 2 IPEIIeCTBYET 3HAUCHUEO 13
rpymmsl 1. U-cratuctukoit MaHHa-VUTHH SIBIIIETCS MEHBIIIEE U3 ATUX ABYX Yncell. Takxe oToOpaxkaercs
CTATHCTUKA PAHTOBON CyMMBI YHJIKOKCOHa W. W mpenctaBisieT coO0it CyMMy paHTOB [T TPYIIBI C MEHBIITIM
CPEeIHIM PAHTOM, €CJIH y TPYII CPeTHUE PAHTH HE PaBHBIL, 4 €CII PABHBI TO 3TO CyMMa PAHTOB JJIS TPYIIIIHI,
yKa3aHHOH MOCJIeAHEH B TMAJIOTOBOM OKHe /[Be He3aBUCHMBIE BRIOOPKH: 3a4aTh I'PYIIIHL.

Kpurepnii Z Koimoroposa-CvupHoBa u kputepuii cepuii Banbnaa-Boabgosnna HocsT 6osiee ob1muit xapakrep u
BBISIBJISIFOT PA3JIM4Msl MEXAY PACIpe/Ie/ICHUSIMU KaK B PACIIOJIOKEHNH, Tak U B popme. Kpurepmii
KommoropoBa-CMupHOBa OCHOBaH HA MaKCUMyMe MOAYJISL PA3HOCTH MEXIY SMIUPHICCKAMHA (PYHKITIIMA
pacnpe/esienust 1Jist obeux BIGOpok. Ecim 9Ta pa3HOCTh 3HAYUMO BEJIMKA, PACHPE/ICIICHHS CUUTAFOTCS
paszmmunbiMu. Kpurtepuii cepuit Basibaa-BosbdoBuiia o0beinHsIeT 1 pamkupyeT HaOroAeHus u3 obeux rpymi. Ecim
00¢ BBIOOPKH B3STHI U3 OJTHON TeHEPaJIbHOI COBOKYITHOCTH, TO 00€ TPYIIBI TOJDKHBI OBITH Pa30pPOCaHbI IO
IPOPAHKMUPOBAHHBIM JTaHHBIM CJIy4aiiHbIM 00pa30M.

Kpurepnii 3xcTpemMalbHbIX peaknuii Mo3eca npenosaraer, 4To sKClepuMeHTaIbHAs IepeMEeHHas BO3ACHCTBYET Ha
HEKOTOpbIe OOBEKTHI B OJTHOM HANPABJIEHUH, a4 HA PYrue OOBEKThl B IPOTUBONOI0KHOM. KpuTepuiil BeISBISET
SKCTpeMaJibHble OTKJIMKU B CPABHEHUH C KOHTPOJIbHOM Ipynnoit. OH cocpeloTauuBaeTCs Ha AUANa30He
KOHTPOJIBHOU T'PYIIIIBI U SIBJISIETCS TIOKA3aTEJIEM TOTO, CKOJIb CHIJIbHO SKCTPEeMaJIbHbIC 3HAUCHUS U3
9KCIIEPUMEHTAIBHON TPYIIBI BIMSIOT HA 3TOT IMANA30H, KOTJa 3KCIepUMEHTAIbHOI IpyIia oObeIMHEHA C
KOHTPOJIbHOH rpymnmoit. KoHTposbHAS rpymnma 3agaeTcs 3SHAaUCHHEM IS TPYNIBI | B THAJIoTOBOM OKHe J[Be
He3aBHCHUMBIe BEIOOPKH: 3a1aTh rpynnbl. Habmronenns n3 o6enx rpynn 00beIMHSIIOTCS U pAHXIPYOTCsA. Pazmax
KOHTPOJIbHOHN T'PYIIIBI BRIYACIISAETCS KaK Pa3HOCTh MEXAY PAHTAMH HAanOOJIBIIIETO M HANMEHBIIIETO 3HAYCHH B
KOHTPOJIbHOH rpymmne mitoc 1. ITockombKy citydaitHble BHIOPOCH! MOTYT JIETKO MCKAa3UTh BEJIMYNHY IUamna3oHa, 5%
HAOJIIOIeHNH ¢ KaX0T0 KOHIIAa KOHTPOJILHOM IPYNIbI ABTOMATHYECKU YCEKAIOTCS.
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3apaHue rpynn B npouenype Kputepun ansa ABYX He3aBUCUMbIX Bbl60p0|-(
UTtoO6sI pa3duts (aiiy Ha ABE TPYNIBI MM BEIOOPKH, BBEIUTE OHO IesIoe 3HaueHne B moJjie [ pymma 1, a gpyroe
1esioe 3HaueHne - B moJie [ pynma 2. Habmronenus co BceMu IpOYNME 3HAUYCHUSIMH UCKITFOYAFOTCS U3 aHAJN3A.

MapameTpbl npoueaypbl Kputepun ana AByX He3aBUCUMbIX BbIGOPOK
Cratuctuka. MoxHO BbI6paTL OJVH UJIN oba napaMeTpa BbIBOAA UTOXAIIUX CTATUCTHUK.

*  Omucarenbnbie. CpeiHee 3HAUEHUE, CTAHIAPTHOE OTKJIOHEHUE, MUHIMYM, MAKCUMYM U KOJIMYECTBO
HEMPOMYIIEHHBIX HAOJIIOICHUIA.

*  Ksaprwm. 3nauenus 25-ro, 50-ro n 75-ro nponeHTuei.

Iponyuiennbie 3Ha4eHNs. DTa rpylna napamMeTpoB MO3BOJISIET YIPABJIATH 00pabOTKON MPOIYIIEHHBIX 3HAYCHHH.

*  HckaouaTh no OTA€CJIbHOCTH. Ecmm 3aaH pacu€T HECKOJIbKUX KPUTEPUEB, TO B KAXXKAOM U3 HUX ITPONYIICHHBIC
3HAUYCHUA 06pa6aTLIBaIOTCH OTACJIBHO.

*  HUckmouath NECJIHKOM. Ha6J’[}OHCHI/Iﬂ, UMCEroIUEe NPOIMYIIEHHOE 3HAYCHU A XOTA OBI B OJJHOM y‘IaCTByIOHIeﬁ B
aHaJIM3¢€ HCpeMCHHOﬁ, HUCKJIFOYAROTCA U3 BCCX paACUYCTOB.

Homanpga NPAR TESTS - gononHuTtenbHble BO3MOXMHOCTU (HenapameTpuueckue
KpuTepuu Ana ABYX He3aBUCMMbIX BbIOOPOK)

CI/IHTaKCI/IC KOMAaH/bI TAKXE ITO3BOJISACT 3a4aBATh KOJIMYECTBO Ha6J'II-OIIeHI/II‘/‘I, YAaJddaE€MBIX IIPU PpaCUCTC KPUTEPUA
Moz3eca (npu nomortu noakomanast MOSES ).

Oo6patuteck k Command Syntax Reference 3a nojHoi nHGOpPMAaNUCH O CHHTAKCHUCE SI3bIKA KOMAaH/I.

KpuTtepuu ana aByx cBA3aHHbIX BbIOOPOK

IMponenypa Kputepun st IByX CBS3aHHBIX BEIOOPOK CPABHUBAET PACIIPE/ICIICHUS ABYX EPEMEHHBIX.

ITpumep. IToydaroT JI OOBIMHO CEMBH 3aIPOIICHHYIO IIEHY ITPH MPOaxke CBONX 1oMoB? [IprMeHuB It anam3a
JTaHHBIX 110 10-TH tOMaM KpUTEepuit 3HAKOBBIX PAHTOB Y UIIKOKCOHA, MOKHO OOHAPYXHUTh, YTO CEMb CeMei
HOJIy4aroT MEHbIIIE 3aMPOIIEHHOTO, OJTHA CEMbS - OOJIbIIIE U JBE CEMBU - 3ANPOIICHHYIO IIEHY.

Craructuxu. Cpe/iHee 3HaYeHUE, CTAHAAPTHOE OTKJIOHEHUE, MUHUMYM, MaKCUMYM, KOJIMUECTBO HEMPOMYIIEHHBIX
HAOJFOICHAH 1 KBapTIM. KpuTepun: 3HaKOBBIX pAaHTOB YHIIKOKCOHA, 3HaKOB, MakHemapa. Ecin ycTaHOBIICH

Mo ysib Exact Tests (mMeeTcst TOJIBKO [IJIS ONIepaliiOHHBIX cucTeM Windows), Taxke JOCTYIEH TeCT MapruHaIbHOM
HEOTHOPOIHOCTH.

JlaHHBIE AT KpUTEPHEB JJIS IBYX CBSI3AHHBIX BBIOOPOK
Jannbie. Vcnob3yiTe KOJIMYECTBEHHbIE IEPEMEHHBIE C YIIOPSIOYCHHBIMY 3HAYEHUSIMU.

HPEIIHOJIO)KeHl/lﬂ. XO0Ts HAJIMYUS OIPCOCTICHHBIX pacnpez[eneHHﬁ Yy ABYX aHAJIU3UPYEMBIX IICPEMCHHBIX HE Tpe6yCTCH,
TEOPETHUICCKOEC paCnpeaACIICHUC MapHbIX pa3HOCTCI71 npeanoJiarac€Tcsa CAMMET PUYHBIM.

Kak 3amyctuts nponenypy Kpurepun 1iist 1ByX CBS3aHHBIX BEIOOPOK
1. Boibepute B MeHIO:
Anaym3 > HenapameTpuyeckue KpuTepus > Y crapeBiine IHaJoroBbie okHa > /I ABYX CBSI3aHHBIX BBIOOPOK...

2. BribepuTe OHY WM HECKOJIBKO Map MEPEMEHHBIX.

Tunbl KpuTepues, AOCTYNHbIe B Nnpoueaype Kputepuu ana AByX CBA3aHHbIX
BbIOOPOK

Kpl/lTepl/ll/l, OIIUCBIBAEMBIC B HACTOALLIEM pa3uene, CpaBHI/IBa}OT pacnpeueﬂeﬁnﬂ ABYX CBA3AHHBIX nepeMeHme.
[TpumenseMsblit KpUTepHii 3aBUCUT OT TUINA JAHHBIX.

Ecnu naHHBIC SIBISIOTCS HEMPEPBIBHBIMH, MCIOJIb3YHTE KPUTEPH 3HAKOB WJIM KPATEPHUl 3SHAKOBBIX PAHT OB
Vunkokcona. Kputepuii 3HaKOB pacCUNTHIBACT Pa3HOCTH MEX/TY IBYMs IIEPEMEHHBIMU [T BCEX HAOIFOICHUN 1
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KJIaccH(pUIUPYET UX KaK MOJIOKUTEIbHbIE, OTPHULATEIbHBIE UJIN cOoBIIafeHNs (HyJeBble). Ecim 06e nepeMeHHbIe
OJMHAKOBO PaCIpe/IeJICHbI, YUCIIO TOJIOKUTEIbHBIX U OTPUIIATEIBHBIX PA3HOCTEH He OYJEeT 3HAYUMO Pa3INIHBIM.
Kpurepnii 3HaKOBBIX PAHIOB YHJIKOKCOHA YUUTHIBAeT NH(POPMAIUIO KaK O 3HaKEe PA3HOCTH MEXIY apamu, Tak U O
BeJIMUMHE 3TO pazHocTu. [10CcKoJIbKY KpUTEpHii 3HAKOBBIX PAHIOB YMJIKOKCOHA MCHOJIb3YET OO0JIbIle HHPOPMALIH
O TAaHHBIX, OH SBJISIETCS 00JIEE MOIIHBIM, YeM KPUTEPHil 3HAKOB.

Ecnm naHHbIC SBISIOTCS OMHAPHBIME, CJIETyeT MCIOJIb30BAThH KpUuTepHii MakHemMapa . DTOT KpUTEPHii, KaK IPaBHUIIO,
MPUMEHSFOT IPY HAJIMYUA TIOBTOPHBIX M3MEPEHUH, KOT/1a peakius (OTKIIMK) KaXI0TO 00beKTa (huKCHpyeTcs
JBaXXIBI: OAWMH pa3 110, a APYTOH - MOCJIe HACTYIUICHHUS] HEKOTOpOro coObITus. [1pn momomm kputeprus Makaemapa
ONE/IETISIOT, COBIAAAET JIM HAaYaJIbHBIN YPOBEHb OTKJIMKA (/10 COOBITHSI) C HTOTOBBIM (TTOCJE COOBITHS). DTOT
KpI/ITCpI/Iﬁ IIOJIE3CH IIPU BBIABJICHUA U3MEHEHUU B OTKJIMKAaX, BBI3BAHHBIX OKCICPUMEHTAJIbHBIM BMEIATEJILCTBOM, B
IJIaHaX MCClieOBaHUM Tuma "no-u-nociue".

Ecnu naHHbIE SIBISIOTCS KaTErOPUAJIbHBIMU, UCTIOJIB3YIITE KPHTEPHil MAPIHHAIBHOH OJJHOPOHOCTH . DTOT KPUTEPHil
00001maeT kputepuit Maknemapa JiJIsl IBOMYHBIX OTKJIMKOB Ha CJIy4Yail MOJIMHOMHUAJILHBIX OTKJIMKOB. OH IpoBepseT
HaJIMYKMEe N3MEHEHUH B OTKJIMKE, MCIOJIb3Ysl pacipeie/ieHie X-KBaIpaT, U MOJIe3eH JJIsi OOHAPYKEHNS] N3MEHEHHH B
OTKJIMKAX, BEI3BAHHBIX 9KCIIEPUMEHTAILHBIM BMEIIATEILCTBOM, B IUTAHAX MCCJIEIOBAaHUI THIIA "H0-1-TIoce".
Kpurepnii MapruHaIbHON OTHOPOIHOCTHU TOCTYIIEH, TOJILKO €CJIN yCTAaHOBJICH MOAyJIb Exact Tests.

MapameTpbl npoueaypbl Kputepumn ana ABYX CBA3aHHbIX BbIOOPOK
Cratuctuka. MoxHO Bbl6paTL OVH UJIN oba napaMeTpa BbIBOAA UTOXAIIUX CTATUCTUK.

* OmnucartesbHble. CpeHee 3HAUCHNE, CTAHAAPTHOE OTKJIOHEHNE, MUHAMYM, MaKCUMYM U KOJIMIECTBO
HETPOIYIIIEHHBIX HAOJIFOICHIHA.

*  Ksaprwm. 3nauenus 25-ro, 50-ro u 75-ro nponeHTuIe.

IponyieHnbie 3Ha4eHNs. DTa rpynna napamMeTpoB MO3BOJISIET YIPABIIATE 00pabOTKON MPOMYIIIEHHBIX 3HAYECHHH.

e  HckaouaTh no OTA€CJIbHOCTH. Ecmm 3aaH pacu€T HECKOJIbKUX KPUTECPHUEB, TO B KAXXAOM U3 HUX ITPONYIICHHBIC
3HAUYCHUA O6pa6aTLIBaIOTC$[ OTACJIBHO.

*  HckaouaTh neJMKoM. Ha6.]'IIOHCHI/IH, HUMCIOIIMC NPONYHICHHOC 3HAYCHUA XOT OBI B OJTHOM yqaCTBy}omeﬁ B
aHaJIM3¢€ HepeMeHHOﬁ, HUCKJIFOYAROTCA U3 BCEX paCUYCTOB.

Homanpga NPAR TESTS: JlononHuTenbHbie BOSMOXHOCTH (NpU pacueTe
HenapameTpUYeCKUX Kputepues ANfA ABYX CBA3aHHbIX BbIOOPOK)

CI/IHTaKCI/IC KOMaH/I TaK>X€ IMMO3BOJIACT paCCUUTBIBATE KPUTECPUU I HCpCMCHHOﬁ C K&)K}Z[Of/i 13 NICPEMCHHBIX B
CIIUCKE.

Ob6patuteck k Command Syntax Reference 3a nojHoi nHGOpPMANUCH O CHHTAKCHUCE SI3bIKA KOMAaH/I.

I-(pMTepvm AJNA HeCKOJIbKNX He3aBUCUMbIX Bbl60pOK

[Mponenypa Hemapamerprieckue KpUTEpUH JIs1 HECKOJIBKUX HE3aBUCHMBIX BEIOOPOK CPaBHHUBACT J[BE MJIM OOJIbITICE
KOJIMYECTBO T'PYIIT HAOJIFOJICHHIA IO OTHOM MePEeMEHHOA.

IIpumep. CyiecTBYIOT JI pa3JIMYUS B CPETHEM BPEeMEHHU PabOTHI MEXIy TPeMs PAa3HOBUIHOCTSIMH 3JICKTPHYESCKUX
Jamn MoltHocThio 100 BaTT? BhinosHuB oqHO(aKTOPHLI qucnepcnoHHblil aHam3 Kpackera—yY osmica, Mbl

YBUAUM, YTO TAKOC PA3JIUIUC JIEUCTBUTEILHO UMEET MECTO.

Cratuctuku. CpeiHee 3HaYeHUE, CTAHAAPTHOE OTKJIOHEHUE, MUHUMYM, MaKCUMYM, KOJIMYECTBO HEMPOMYILIEHHBIX
HaOronenuit u kBaptuim. Kputepun: Kpackena—Y osummca H, MeMaHHBIHA.

Z[aHHbIe JUIA HETTApaMETPUICCKUX KPUTEPUCB VI HECKOJIBKMX HE3AaBUCUMBIX BbI60pOK
ﬂaﬂl—lble. I/ICHOJ’IB?,yﬁTC KOJIMYCCTBCHHBIC IEPEMEHHBIC C YIIOPATOUYCHHBIMU 3HAYCHUSAMMU.

IIpeanonoxenus. Vicnons3yiiTe He3aBUcUMBIe ciyuaitnblie Bbioopku. Kputepuit H Kpackena—Y osuca tpebyer,
4TOOBI hopMa pacrnpeesicHUuil MPOBEePsSIEMbIX BEIOOPOK OBLITH CXOKHUMH.
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Kaxk 3anyctuts nponenypy Hemapamerprueckne KpuTepun 4151 HECKOJIBKAX HE3aBIUCHMBIX BEIOOPOK

1. BwiOepute B MeHIO:
Anamm3 > Henapamerpuieckue kpurepuu > Y crapeBine quanorosble okna > /s K nezaBucuMbIX BbIGOPOK...
BriOepute o1Hy MM HECKOJIBKO YMCIIOBBIX IEPEMEHHBIX.

BriOepuTe TpynmupYOIIYIO IEPEMEHHYEO M HAXXMUTE KHONKY 3a1aTh THANA30H , YTOOBI YKa3aTh MUHAMAJILHOE U
MaKCUMAaJIbHOE IeJIbIe 3HAYCHUS IS TPYIIUPYIOIICH IepeMEHHOA.

Tunobl KpuTepuesB B npouenype KpMTepMM AnAd HeCKOJIbKUX He3aBUCUMbIX Bbl60pOK
JIJ1s IpOBEPKY FUNOTE3BI O TOM, YTO HECKOJIBKO HE3aBHUCUMBIX BEIOOPOK B3SITHI U3 OHOMN M TOM K€ TeHepaJIbHOU
COBOKYIHOCTH, MOKHO BOCIOJIb30BaThcs Tpems KpuTtepusamu. Kaxasiit u3 kxputepues: kputepuit H
Kpackena—Yosmica, MeAuaHHbIM kputepuit 1 kputepuit JlxkoHkxupa-TepHncTpbl IPOBEPSIOT, B3SATHI JIM HECKOJIBKO
HE3aBHCUMBIX BBIOOPOK U3 OJJHOM U TOM e TeHepaIbHOIl COBOKYIHOCTH.

Kpurepuit H Kpackena—Yosumca , sBisiromuiics paciuupenueM xpurepus U Manna-Yutnu , npeCTaBiIsieT cOO0OH
HermapaMeTPUIECKHUA aHAJIOT OAHO(MAKTOPHOTO ANCIEPCHOHHOTO aHAIN3a U UCTIOJIB3YETCs ISl BBISIBIICHUS Pa3JIYHIA
B PACIIOJIOKEHUH paclpe/ieSieHid BHIOOpOK. MeauanHblil KpuTepuii , KOTOPBIi sBJIsIeTCs O0Jiee 0OIIUM, HO HE CTOJIh
MOTIHBIM KPUTEPHUEM, HCIOJIb3YETCS ISl BBISIBJIEHUS PA3IMUUil MEX Ty pacipeesleHUsIMUI U B PACIIOJIOKEHNUH, U B
¢dbopme. Kputepuit H Kpackesra—Y oJumica 1 MeIUAHHBINA KPUTEPUI MPEANOJIATAIOT, YTO k TE€HEPAIbHBIX
COBOKYIIHOCTEH, U3 KOTOPBIX B3SAThI BHIOOPKU, ampuopu He yIOPs10UYEHBI.

[pn Haauuuu ecTeCTBEHHON arpuopHoti yIOpsIOYEHHOCTH (110 BO3PACTAHHUIO MJIK IO YOBIBAHUIO) & COBOKYITHOCTEH
6oJtee MOIIIHBIM sIBJIsIeTCs KpHTepuii I:xonkxnpa-Tepnerpsl . Hanpumep, k COBOKyIHOCTElH MOTYT IPECTABIISITh
co00if k Bo3pacraromux remiepatyp. [IpoBepsieTcst rumoresa o TOM, YTO pa3Hble TEMIIEPATYPHI TAIOT OJMHAKOBOE
pacnpezesieHie OTKJIMKOB, IPOTUB aJIbTEPHATUBHON TMIOTE3BI O TOM, YTO NP YBEJINUYEHUN TEMIEPATYPbI
BO3pAcCTacT M BEJIMYMHA OTKJIMKA. 3[IECh aJIbTEPHATHBHAS TMIOTE3a YHOPSAAOUYEHA; CIe0BATEIbHO, HanboJee
MOAXOISIINM OyaeT kputepnit I xxonkxupa-Tepnctpsl. Kputepnit Jxonkxupa-TepncTpsl 1OCTYIEH, TOJIBKO €CIIH
ycTaHoBJIeHa HaJcTpoiika Exact Tests.

3anaHue gnanasoHa B npoueaype HenapameTpuuecKkue KpUTepun Ana HECKONbKUX
He3aBMCUMbIX BbIGOPOK

LITO6LI 3a4aTh AUAIla30H, BBEAUTC LCJIbIC 3HAUCHUA JIs1 MYIHHMyMa u MaKchyma , COOTBETCTBYrOIIIHC
HaMMEHBIIeH 1 HAanOOJIbIIEH KaTErOprsIM TPYIIUPYIONIEH nepeMernHoi. HabromeHus co 3HaYeHUSIMU BHE
34JaHHOTO Aualla30Ha UCKJIIFOYAKOTCA U3 aHaJIU34a. HaHpHMep, €CJIM 3a/JaHbl MUHUMAJIBHOE 3HAYCHUEC, PABHOC 1, nu
MaKcuMaJlbHOE 3HAaYeHHe, paBHOE 3, TO OYyAYyT UCIOJIb30BATHCS TOJIBKO IIeJible 3HaYeHus OT 1 1o 3. MuHuMaibHOe
3HAUYCHUC JOJIDKHO 6I)ITI) MCHBIIC MAKCUMAJIbHOI'O, 1 063 3HAYCHUA JOJIKHbBI 6I>ITI) 3a1aHbl.

MapameTpbl Nnpoueaypbl HenapameTpuueckne KpUtTepun AnA HECKOJNTbKMX
He3aBMCUMbIX BbIGOPOK
Cratuctuka. MoXxHO BbI6paTb OJIUH UJIN 06a napamMeTpa BbIBOAA UTOXAIIUX CTATUCTHK.

*  Omucarenbnbie. Cpe/iHee 3HAU€HUE, CTAHIAPTHOE OTKJIOHEHUE, MUHUMYM, MAKCUMYM U KOJINYECTBO
HEMPOIYIIICHHBIX HA0JIFOICHWIA.

*  Ksaprum. 3nauenus 25-ro, 50-ro u 75-ro npoueHTHIeH.

Hponyluemn,le 3HAYeHHs. DTa rpyiiia napaMeTpoB MMO3BOJIACT YIIPABJIATH O6pa60TKOI71 MIPOMYIECHHBIX 3HAYCHUI.

* MHckmovathb no otTesbHOCTH. Ecim 3a1aH pacyeT HECKOJIbKMX KPUTEPHUEB, TO B KAXKIOM U3 HUX IPOIYILCHHbIE
3HAYCHHS 00PabaTHIBAIOTCS OTACIBHO.

*  HckmouaTh HEeJIMKOM. HaGJ’IIOHeHI/ISI, HMCHOIINE MPONYIICHHOC 3HAYCHUS XOTS ObI B OJTHOM yqaCTBonmeﬁ B
dAHaJIM3€ HCpeMCHHOﬁ, HCKJIFOYArOTCA U3 BCEX PACUCTOB.

Komanpga NPAR TESTS: nononHuTtenbHble BO3MOWHOCTHU (MpU pacyeTe Kputepues
ONA HECKOJIbKUX He3aBUCUMbIX BbIOOPOK)

CHHTAaKCHUC SI3bIKa KOMaH/I MO3BOJIACT 3aaBaTh AJId MCAUAHHOTO KPUTCPUA 3HAUYCHUC, OTJIMYHOC OT Ha6J‘IIOI[eHHOI71
Mennanbl (mogkomanaa MEDIAN ).
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Oo6patutech k Command Syntax Reference 3a noHOM nHPOPMAIHEH O CHHTAKCUCE S3bIKa KOMAH]I.

I-(pMTepvm AN HEeCKOJIbKNUX CBA3AHHbIX Bbl60p0l'(

Hpoueuypa HenapaMeTpI/IquKHe Kputepuu 1Jid HECKOJIbKUX CBA3aHHBIX BI)I60pOK IMMO3BOJISICT CPABHUTDH
pacupeaciIiCHus ABYyX UJIN OOJIbIIIETrO KOJIMYSCTBA NEPEMECHHBIX.

IIpumep. Pazmuaaercs ymm mpecTix npodeccnn Bpada, aBokaTa, odurepa HOJUIIH U yuuTess? [lecsaTepbix
PECTIOHICHTOB MOTPOCHITH PACHOJIOKHATH 3TU YeThIpe MPOo(eccnut B MOPSIIKEe BO3PACTAHUS UX IIPECTHKHOCTH.
Kputepnit ®puamana mOKa3bBaeT, YTO B OOIIECTBEHHOM MHEHIH MPECTIKHOCTH 3TUX MPodeccrii AeHCTBUTEITHHO
pa3myHAa.

Crarucrukn. Cpeaﬂee 3HAYCHUEC, CTAHAAPTHOC OTKJIOHCHUEC, MUHUMYM, MAKCUMYM, KOJIMYECCTBO HEIIPOIYIICHHBIX
HabmoeHuit u kpapTwim. Kpurepun: ®punmana, W Konnamna u Q Koxpena.

HaHHLIe JJI HCIApaMETPUICCKUX KPUTEPUCB IJIs1 HCCKOJIBKUX CBA3AaHHBIX BbI60pOK
ﬂaHHble. HCHOHLSyﬁTG KOJIMYECTBCHHBIC IICPEMCHHBIC C YIIOPAJOYCHHBIMU 3HAYCHUAMMU.

IMpeanonoxenus. HemapamMerpuieckue KpuTepur He TPEOYIOT BBIMOJHEHMS KAKUX-JTMOO0 TPEIIOI0KEHII
OTHOCHUTEILHO (POPMBI paclpeiesieHus], 13 KOTOPOro B3STHI JaHHBIE. MICOB3yiTe 3aBUCUMBIE CITyYaiiHbIe
BBIOOPKHU.

Kax 3anyctuth npouenypy HenapameTrpuueckuit kputepuu 11 HECKOJILKUX CBSI3aHHBIX BHIOOPOK
1. BrlbGepute B MeHIO:
Anam3 > Henapamerpuueckue kputepuu > ¥ crapesiune guajiorosbie okHa > /s K cBsi3aHHbIX BHIOOPOK...

2. BLI6epI/ITe JABC UJIU 0oJIbllIee KOJIMYECTBO YHCIOBBIX TNEPEMEHHBIX JJId TECTUPOBAHUA.

Tunbl KpuTepueB, UCNOMb3yeMbIX B npoueaype HenapameTpuyeckue Kputepum ana
HEeCKOJIbKUX CBA3aHHbIX Bbl60pOK
UTOOBI CPaBHUTH PACHPEICIICHHS] HECKOJIBKHAX CBA3AHHBIX BEHIOOPOK, MOKHO BOCHOJIb30BATHCS TPEMSI KPUTEPHSIMH.

Kpurepnii ®puamana - 370 HenapaMeTPUUECKUN 3KBUBAJICHT OJHOBBIOOPOYHOTO MJIAHA C TOBTOPHBIMHU
U3MEPEHMUSIMU UM ABYX(PAKTOPHOTO TUCHEPCUOHHOTO aHAJIM3a C OJTHMM HaOJIroeHIeM Ha stueiiky. Kpurepus
dpuamana IpoBEPSIIOT HYJIEBYIO TUIIOTE3Y O TOM, YTO k CBSI3aHHBIX EPEMEHHBIX B3SThI U3 OJHOI U TOH e
TeHePaIbHOW COBOKYIHOCTH. J1JI5 KaXI0T0 HAOJFOICHUS k TepeMEHHBIX paHXHUpYyrOTcs oT 1 1o k. CraTuctuka
KPUTEPHsI OCHOBBIBACTCS HA ITUX PaHraXx.

Kputepuit W Kenpasuia sisisiercs Hopmasmsanueit cratuctukn @puamana. Kpurtepuit W Kennasnna
MHTEPIPETUPYETCs KaK KOd(QHUIIMEHT KOHKOPAAIUH (COTIACOBAHHOCTH ), KOTOPBIH SIBJISIETCS MOKA3aTeJIeM COTJIACHS
Cpeau pecrioHIeHTOB (9KcnepToB). Kax bl HaOJro1eHne peICTaBIIsIeT IKCIepTa, KaK/1ast HepeMeHHas -
OIICHUBAeMbIil 00BEKT. [{J1 ka0 MepeMeHHO BhIYnCIsIeTCs cyMMa paHroB. 3HaueHue W Kennamia namensercs
ot 0 (ueT coryacus) no 1 (moJHOe coryiacue).

Kpnrepuii Q Kokpena njientuven kputepuro @puamana, HO IpUMEHSETCS, KOTAa BCE OTKJIMKU SBIISIFOTCS
OMHAPHBIMHU. DTOT KPUTEPUI ABJISICTCS pa3BUTUEM KpuTepusi MakHeMapa [is1 k BeIOOpoK. I1pu moMoIIu KpuTepust
O KoxpeHa mpoBepsItOT TUIOTE3Y O TOM, YTO HECKOJIbKO CBSI3aHHBIX TUXOTOMUYECKUX IEPEMEHHBIX UMEIOT
OIMHAKOBBIC CPEeIHUE 3HAYCHNUS. [IlepeMeHHbIE M3MEPSIFOTCS HAa OHOM M TOM € 0OBbEKTE MJIM Ha S9KBUBAJICHTHBIX
00BEKTAax.

CraTtucTukm KputepueB AJiI1 HECKOJIbKUX CBA3aHHbIX Bbl60p0K
MoOXHO 3a4aTh BBIBOJ CIEAYIOIIUX CTATUCTHK.

* Omucaresbuble. Cpe/iHee 3HAUCHUE, CTAHIAPTHOE OTKJIOHEHUE, MUHUMYM, MAKCUMYM U KOJIMYECTBO
HEMPOMYIIEHHBIX HAOJIIOICHUIA.

e Kpapmum. 3Havyenus 25-ro, 50-ro u 75-ro nponeHTUIeH.
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Komanna NPAR TESTS: aononHutesnbHbie BO3MOXHOCTHU (NpU pacyeTe Kputepues
ana K cBAsaHHbIX BbIGOPOK)
Ob6patuteck k Command Syntax Reference 3a moiHON HHDOPMaNuei 0 CHHTAKCHCE S3bIKa KOMAH/I.
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naBa 28. AHaNN3 MHOXeCTBEeHHbIX OTBETOB

AHanus MHOMeCTBEHHbIX OTBETOB

J71st ananm3a HA0OPOB MHOKECTBEHHBIX AUXOTOMUIL 1 HAOOPOB MHOXKECTBEHHBIX KaTETOPUil MpeTHA3HAYCHBI /1BE
nporenypsl. [Tponeaypa HacTOTbl MHOXECTBEHHBIX OTBETOB BBIBOJAUT YacTOTHBIE Tabymibl. [Tporienypa Tadmursr
CONPSAXKEHHOCTU MHOXCCTBCHHBIX OTBETOB BBIBOAUT ABYX- U TPEXMCPHBIC T3,6J'II/IHIJI CONPSAKEHHOCTHU. Hepe,u
UCIIOJIb30BAHUEM JIFO00I1 U3 3TUX MPOIeyp HEOOXOAUMO 3a4aTh AHAJIM3UPYEMbIe HAOOPHI TAHHBIX C
MHOXECTBEHHBIMU OTBETaAMH.

IMpumep. OnucbiBaeMblil TpUMEP UILUTFOCTPUPYET UCIOJIb30BAHUE MOJIEIIU JaHHBIX C MHOKECTBEHHBIMU OTBETAMU B
MapKeTHUHIOBOM HccieoBanuu. [TpuBeaeHHbIe 34eCh JaHHbIE SIBJISIOTCS BHIMBIIIIIIEHHBIMU U HE JOJDKHBI
BOCIIPHHUMATLCS Kak peajibHble. VITak, Hekas aBHaKOMITaHUS COOMPAETCS IPOBECTH OMPOC MACCAKUPOB, JICTSIIHAX
10 ONIPEEJIECHHOMY MapIIpyTY, C LEJIbIO OLIEHKU KOHKYPUPYIOLIUX aBuakomMnanuil. [Tycts aBuakoMnanuio
"American Airlines" uHTEpecyeT, MOJIB3YIOTCS JIM €€ MACCAXKUPHI YCIYraMu IPYTUX aBUAKOMIIAHUT HA MapIIpyTe
Yuxkaro-Hero-MopK, a Takke OTHOCHTEIbHAS BAXHOCTb PACIHCAHHS OJIETOB i KAYECTBA 0GCITYKUBAHNUS IPH
BbIOOpE aBHaKOMIIaHUK. Bo BpeMs Imocaiky Ha camMoJIeT CTIoapaecca BpydaeT Kak oMy HaccaXupy KpaTKui
BorpocHuK. [1epBrlif Bonpoc 3By4uT cieayromumM odpazom: "OOBeuTe HA3BaHUsI BCEX aBUAKOMIAHUHN 13
CJIeIyIOIIEro CIUCKa, CAMOJIETAMU KOTOPBIX BbI JIETAJIM XOTSI Obl OJIMH Pa3 B T€UEHHUE MOCJIECAHUX IIIECTU MECSLEB:
American, United, TWA, USAir, Ipyrue. 3TOT BOIPOC SIBISETCS BOMIPOCOM C MHOXECTBEHHBIMH OTBETAMH,
MIOCKOJIbKY MACCAXKUP MOXKET OTMETUTH OoJjiee 0AHOr0 0TBeTa. OTBETHI HA 3TOT BOIPOC HEJIb3sI 3aKOAUPOBATH
HEMOCPEICTBEHHO, TIOCKOJIBKY JJIS KaKI0TO HAOIFOICHUS TIEPEMEHHASI MOKET MPHHAMATD TOJILKO OJTHO 3HAUCHIIE.
UToO6sI 3ahMKCHPOBATH OTBETHI Ha KaXK/IbIi N3 BOIIPOCOB, BAM MPUACTCS UCIIOIH30BATH HECKOIBKO MEPEMEHHBIX.
DTO MOXHO CAeNATh IByMs criocodamu. [TepBbIif onpeaemTh TePEeMEHHYI0, COOTBETCTBYIOIIYIO KaXIOMY
BO3MOXXHOMY BbIOODY (Hampumep, nepemeHubie American , United, TWA, USAir u apyrue). Eciu naccaxup
OTMeE4YaeT B BONpOCcHKKe aBuakommanuto United, mepeMeHHOU united npucBanBacTCs 3HaUYCHKE 1, B IPOTUBHOM
ciyvae 0. Takoit Ho1X01 K KOAUPOBAHUIO OTBETOB HA3BIBAIOT METO/IOM MHOKECTBEHHBIX JUXOTOMHIl . OTBETHI
MO>HO IPEJCTABUTh U APYTHM CIIOCOOOM C MOMOIIIbIO METOa MHOKECTBEHHBIX KATeropHii , Ipy UCIOJIb30BAHUN
KOTOPOT'O OLIEHUBAETCSI MAKCUMAJIbHOE YHUCIIO BO3MOXKHBIX OTBETOB HA BOIIPOC U BBOJIUTCS TAKOE K€ YUCIIO
NEPEMEHHBIX CO 3HAYEHUSIMHU, YKA3bIBAIOIIMMU Ha KOMIIAHUIO, YCIYyraMi KOTOPOil OJIb30BaJICS NACCAKUP.
BamMartensHO mpocMaTpuBast 3aIIOJTHEHHBIE BOTPOCHUKH, BbI, BO3MOKHO, OOHAPYKHTE, YTO B TEUCHHE TIOCIICTHIX
IIIECTH MECSIEB HUKTO W3 MACCAXKUPOB HE JIETAJI 10 TOMY MapIIpyTy caMoJIeTaM# 0oJIee YeM TpeX Pa3InIHBIX
aBraxomMmnaHuii. Jlajee BB yBUIUTE, YTO OIarogaps COKpPAIICHNIO TOCY1TapCTBEHHOT'O BMEIIATEILCTBA B
JIeSITeIbHOCTh ABUAKOMIIAHNUHI B KaTeropun "Ipyrue" 661 Ha3BaHb! 10 aBuakommnanuil. Micnoms3ys MeTon
MHOXECTBEHHBIX KaTE€IOPHii, BBl MOTJIM OBbI 33/]1aTh TPH IIEPEMEHHBIE CO 3HAYCHUSIMU 1= american , 2= united , 3=
twa , 4= usair , 5= delta u Tax nanee. Eciu maHHbBI maccaxup oTMeuaeT aBuakommnanuu American u TWA, to
NepBOH MepeMeHHOI MprcBauBaeTcs 3HaueHue 1, BTOpo# - 3HaueHue 3, a TpeThel - KO/l NPOMYIIEHHOT O 3HAUYEHUSI.
Hpyroii maccaxup MOT OTMETUTh aBuakommanuu American u Delta. Torma nepBoii mepeMeHHO IPUCBAUBACTCS
3Ha4eHue 1, BTOPOil - 3HaueHue 5, a TpeTbeil - KoJ NponyleHHOro 3nayenust. Ecyim Obl B IpUBEIEHHOM IPUMEPE BBI
MTOJIH30BAJIUCH JIJIS 3aIIMCH JAHHBIX METOIOM MHOXECTBEHHBIX JUXOTOMHUIA, TO B pe3yIbTaTe IMOJIYIniIn Obl 14
OTIEJIbHBIX IepeMEHHBIX. VITak, XOTS AJIsI 3TOTO ONpOca MPAMEHUMEBI 00a METO/Ia MPeACTaBJICHUS JaHHBIX, BBIOOD
KOHKPETHOI'O METO/1a 3aBUCUT OT TOr'0, KaK PACIPENEIIIOTCS OTBETHI.

3anaHne HaboOpPOB MHOMECTBEHHbIX OTBETOB

ITpouenypa 3agaTe HAOOPHI MHOKECTBEHHBIX OTBETOB I'PYNIUPYET 3JIEMEHTAPHbIE IEPEMEHHbIC B HAOOPBI
MHOKECTBEHHBIX TUXOTOMMI U MHOXKECTBEHHBIX KATETOPUA, AJI51 KOTOPBIX MOXKHO 3aTEM MOCTPOUTH YaCTOTHBIE
TaOJIMIIBI U TAOJIUIIBI CONPSIKEHHOCTH. MOXKHO 3a71aTh /10 20 HAGOPOB MHOKECTBEHHBIX 0TBeTOB. Kax b1t HAaGop
JIOJDKEH UMETh CBOe UMs. UTOOBI yAaJMTh HAOOP, BBIACIIUTE €r0 B CIIHCKE HAOOPOB MHOXKECTBEHHBIX OTBETOB U
Ha)XXMUTE KHOTKY Y AaJuTh . UYTOOBI M3MEHUTH HAOOP, BBIJIEIUTE €r0 B CIIUCKe, MOIU(DHUIUPYHTE JTFOOBIE
XapaKTePUCTHKN HAOOpa M HAXKMUTE KHONKY VI3MeHuTD .
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BB MOXeTe 3aKOAMPOBATH 2JIEMEHTAPHBIE IEPEMEHHBIE JTNO0 KaK TUXOTOMHUH, JINOO Kak KaTeropun. UYToOs!
UCIOJIb30BaTh JUXOTOMMUYECKUE IIEPEMEHHBIE, YCTAHOBUTE NEPEKIIF0YATEb B MoJ10XeHue JAuxoromun 1151 co3nanus
Habopa MHOXXECTBEHHBIX AUX0oToMMiA. BBeuTe 1esioe unciio B noje [loacunteiBaeMoe 3Hauenune. Kaxaas
NepeMeHHas1, X0TsI Obl OJIMH pa3 MPUHUMAIONIAS 9TO 3HAUEHNE, CTAHOBUTCS KaTeropueit Habopa MHOKECTBEHHBIX
JIUXOTOMHUHU. Y CTAHOBUTE NEepeKIIoUaTe b B ostoxkeHne Kareropun 11t coznanusi HA60pa MHOKECTBEHHbIX
KaTeropuid, IMEIoIIero TOT e JUana30H 3HAYeHUH’, YTO U COCTABJISIFOLINE €ro NepeMeHHble. BBeuTe 1esible yucia
JUTS HIDKHEW ¥ BepXHel TpaHuI] Muana3oHa 3HaYeHU Habopa MHOKECTBEHHBIX KaTeropuii. [Iponemypa
MIOJACYUTBHIBAET BCTPEUAEMOCTD KaX 00 OTJAEIbHOIO LEJIOr0 3HAUYEHHS B paMKaxX YKa3aHHOI'O AMANa30Ha 110 BCEM
TIepeMEHHBIM, COCTABJISFOIINM AaHHBI HaOop. [TycThie kKaTeropnu B TabIMIaxX He IPUBOISITCS.

Kaxgomy Ha6Opy MHOKECTBEHHBIX OTBETOB HEOOXOIMMO MPUCBOUTH YHUKAJIbHOE UMS JJIMHOI 10 7 CUMBOJIOB.
Iporeaypa NpucoeIUHSIET ClIEPeIU K BBIOpAaHHOMY BaMK UMeHH 3Hak gosutapa ($). Crenyrorue
3ape3epBUPOBAHHBIC IMEHA UCIOJIb30BATh HEJIb3SL: casenum, sysmis, jdate, date, time, length u width. Vimst Habopa
MHOXECTBEHHBIX OTBETOB JJOCTYIIHO TOJIbKO B MPOIEAyPaxX aHAJIM3a MHOKECTBEHHBIX OTBETOB. DTH UMEHA HEJIb3sI
UCIOJIb30BATH B IPYTUX mpoteaypax. [1o xemanuto st HAbopa MHOKECTBEHHBIX OTBETOB MOKHO BBECTH
onucatesbHyro MeTKy. Ee qyimHa He JoJDKHA npeBblaTh 40 CHMBOJIOB.

UToO6sI 3a7aTh HAOOPHI MHOKECTBEHHBIX OTBETOB

1. BriGepute B MeHIO:
Anajm3 > MHo:kecTBeHHbIE 0TBETHI > 3a/1aTh HA0OPHI IEPEMEHHbIX...
BriOepute aBe nmm 6oJiee mepeMeHHbIX.

Eciu MNEPEMCHHBIC ABJIAOTCA JUXOTOMUYCCKUMU, YKAXKUTC NOACUUTHIBAEMOC 3HAYCHUC. Ecmu NICPEMECHHLIC
3aKOJUPOBAHBI KaK KaTCTOPHUH, 3ajaiTe auamna3oH KaTCFOpHﬁ.

BBG,E[I/ITG YHUKAJIbHOC UM I KaXXI0r'o Ha6opa MHOXCCTBCHHBIX OTBCTOB.

5. Haxwmure xHonKy /[00aBUTD , YTOOBI 10OaBUTH HAOOP MHOKECTBEHHBIX OTBETOB K CIIACKY 3a/IaHHBIX HAOOPOB.

YacToThbl ANA MHOXEeCTBEHHbIX OTBETOB

I_Ipouez[ypa YacToTsl JJIA MHOXXECTBECHHBIX OTBETOB IMO3BOJIACT NOCTPOUTH YaCTOTHBIC Ta6HI/IHI)I JJIA Ha60pOB
MHOX€ECTBEHHBLIX 0TBeTOB. CHavajia BbI JOJIXHBI 3aaTh OJWH UJIM HCCKOJIbKO Ha60pOB MHOXCCTBCHHBIX OTBCTOB
(cmoTpurte paznen "3agaHue HAOOPOB MHOXKECTBEHHBIX OTBETOB").

[Tpu BBIBOME PE3YIILTATOB IJI1 HAOOPOB MHOYKECTBCHHBIX IUXOTOMHUI B KAYeCTBE HA3BAHUI KaTEr OpHid
HCIIOJIL3YIOTCS. METKH, 33/TAHHBIC JJIS 3JIEMCHTAPHBIX IIEPEMEHHBIX IpyMITbl. ECim 3TH MeTKH He 3aJaHbl, TO B
Ka4ecTBE METOK MCHOJIb3YFOTCSl IMEHA IepeMEeHHBIX. JJ1s1 HA00POB MHOKECTBEHHBIX KATETOPHUil B KAUECTBE METOK
KaTerOpHil MCIOJIb3YFOTCSI METKHU 3HAUCHUIA TIEPBOil IepeMeHHOH B rpymme. Ecim kaTeropun, mpomyIieHHble A1
MepBOH IEPEMEHHOM, TPUCYTCTBYIOT B APYTUX IIEPEMEHHBIX IPYIIIBL, TO HEOOXOINMO 3a4aTh METKY 3HAUCHUN IS
MPOMYIIEHHBIX KATETOPHIA.

IIponymennsie 3navenus. HaOroneHus ¢ NponyIeHHBIMY 3HAYEHUSIMU UCKJTFOYAIOTCS OTACJIBHO JUIS KX A01
Tabsuibl. B kauecTBe aJlbTepHATUBBI MOKHO BBIOPATH OJMH MM 00a U3 CIIEAYIOIIUX MyHKTOB!

*  HckmovaTh HA0II0IeHNS HEJMKOM B TUX0TOMHAX. 113 Tabmis! 1711 Habopa MHOKECTBEHHBIX AUXOTOMUM
UCKJIFOYAIOTCS HAOIIOACHNUS, Y KOTOPBIX MPOIMYILEHO 3HAYCHUE XOTsI ObI JI OJIHOI epeMeHHOi Habopa.
ITpumeHnseTcs TobKO K HAOOpaM MHOXECTBEHHBIX OTBETOB, 3aJJaHHBIM Kak Habopsl fuxoToMuit. [To
YMOJIYAHUIO HAOJIIOJEHUE CUUTACTCS MPOINYILEHHBIM JJIs1 HA0Opa MHOXKECTBEHHBIX TUXOTOMMUHI, €CJIM HU OJHA U3
BXOJAIIUX B HA0OP NEPEMEHHBIX HE CONEPKUT MOJCUUTHIBAEMOro 3HavyeHus. HabroieHus ¢ mpomyieHHbIMUI
3HAYEHUSIMHU ISl HEKOTOPBIX (HO HE /TS BCEX) NePEeMEHHbIX HaOopa BKIIFOYAIOTCS B TAOJIMILY, €CIIH, 110 KpaitHei
Mepe, OJlHa IepeMEeHHast Habopa COACPIKUT MOICYMTHIBAEMOE 3HAUCHHE.

¢ Hckmouats Haﬁmoaemm HEJIMKOM B KaTeropusx. s Ta6J'II/II_lI)I JJ1d Ha6opa MHOXCCTBCHHBIX KaTeFOpI/Iﬁ
HUCKJIFOYAKOTCs Ha6.]'IIO,HCHI/Iﬂ, Y KOTOPBIX NPONYIICHO 3HAYCHUC XOTA OBl J1J1s1 OJTHOM HCpeMCHHOfI. 10T napamMeTp
NPUMCEHSCTCS TOJIBKO K Ha60paM MHOKECTBCHHBIX OTBECTOB, 3aJaHHBIM KadK Ha6op1;1 KaTCrOpHﬁ. Ilo YMOJIYaHUEO
Ha6J’IIOZ[eHI/I€ CUHUTACTC NPOMYIMICHHBIM IJIsA Ha60pa MHO>KCCTBCHHBIX KaTeropHﬁ, TOJIBKO €CJIM HU O/ITHA U3
BXOJAIIIUX B Ha60p NCPEMEHHBIX HEC IPUHUMACT 3HAYEHMUH B 3aJAHHOM JUala3oHe.
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IIpumep. JIroGast nepemMeHHas1, CO3JaHHAS JJISI 3aIICH OTBETA HAa BOIPOC OOCICAOBAHMS SIBJISETCS IJIEMEHTAPHOM
nepeMeHHOR. UTOOBI OCYIIECTBUTH aHAJIU3 TPYIIIBI OJIEMEHTAPHBIX JAHHBIX, IPEACTABJISIFOIINX MHOKECTBEHHBIE
OTBETHI, HEOOXOIUMO OOBEIMHUTD NEPEMEHHBIE B OJIUH U3 JIBYX TUIIOB HAOOPOB MHOKECTBEHHBIX OTBETOB: HAOOP
MHOKECTBEHHBIX TUXOTOMMIA UM HAOOP MHOKECTBEHHBIX kKaTeropuit. Hampumep, ecimu 661 B onpoce, TpOBOIUMOM
HEKOell aBUaKOMITAHUECH, CIIpaIlInBajIOCh, CAMOJIETAME Kakoil n3 Tpex aBuakommannii (American, United, TWA)
JIETaJIM PECIIOHACHTHI B TEUEHUE MOCIIETHUX LIECTH MECSIIEB, & 1JIsl BBOAA JAHHBIX UCIOJIb30BAIUCH JUXOTOMUYECKUE
NEpEeMEHHbIE, & TaK)Ke ObLI 3aJaH HA00P MHOKECTBEHHbIX IMXOTOMMIl , TO KaXX/1asl U3 TPeX NEePEMEHHbIX BOLIEAIINX B
Ha0Op cTaya OB KaTeropueil rpymmnoBoil nepeMeHHoi. KomuecTBa 1 MPOIEHTHI TS TpeX YKa3aHHBIX
ABMAaKOMIIAHWI TIPEICTAaBJICHBI B OJHON YaCTOTHOW Tabimme. Ecim o6HapyXUTCS, YTO HU OJIMH U3 OMPOIICHHBIX HE
OTMeTHJI O0Jiee ABYX ABHAKOMIIAHUN, TO MOKHO C(OPMHIPOBATH ABE NEPEMEHHBIC, KaXaas U3 KOTOPHIX IMEET TpU
3HaueHMS (10 OTHOMY TS K01 U3 aBruakoMmmaHuit). Ecim BbI 3a71aeTe HA00P MHOKeCTBEHHBIX KaTeropuii ,
3HAYEHUS CBOJIATCS B TAOJIUIYy IyTEM CJIOKEHUSI BMECTE OJIMHAKOBOTO KOJIa MO BCEM 3JIEMEHTAPHBIM NEPEMEHHBIM.
PesynbTupyromuii HaOOp 3HAUEHUIA SIBJISIETCSI TAKUM K€, KaK U JJIs1 KaXKI01 2JleMeHTapHol nepeMenHoi. Hanpumep,
30 orBeroB United npencraBiisirot coboit cymmy 5 orBetoB United B mepeMeHHOU aBuakommanus | 1 25 0TBETOB
United B mepemeHHOI aBuakommanus 2. KomdecTsa (komyecTBa HAOIFOICHUN ) U MPOIIEHTHI [IJIS1 TPEX YKa3aHHBIX
ABHaKOMIIAHWIA IPEACTABIISIOTCS B OJHON YaCTOTHOM TabJmIIe.

CraTtucTHKH. B 4acTOTHBIX TaOJMIIaX OTOOPAKATOTCS YaCTOTHI (KOJIMUECTBA HAOJIFOICHHI ), IPOIIEHTHI OTBETOB,
IIPOIEHTHI HAOJIIOIeHNU T, YUCIIO0 HAOIIIOIeHn T O3 MPOIYIIEHHBIX 3HAYEHUI M YUCIIO HPOIYIIEHHbIX HAOJIIOICHUIA.

HaHHI)IB JJIA Tpoueayphbl YacToTh! AJIs1 MHOXKECTBEHHBIX OTBETOB
I[al-ﬂ-lble. I/ICHOHLSyﬁTe Ha6op},1 MHO>KCCTBCHHBIX OTBCTOB.

HPEZ[HOJIO)KQHHH. YacTtoTsl 1 IIPOLCHTHI ITOJIC3HBI IPU OIMMCAHUU JaHHBIX, KAKOMY ObI pacopeacJICHUO OHU HU
COOTBCTCTBOBAJIM.

Caszannble npoueaypsl. [Iponenypa 3a1aTh HAOOPHI MHOKECTBEHHBIX OTBETOB ITO3BOJISIET BaM 3a/1aTh HAOOPBI
MHOXECTBCHHBIX OTBETOB.

Kax noctpouTs 4acTOTHBIE TAOJUIBI /1711 HAOOPOB MHOXECTBEHHBIX OTBETOB
1. Bwibepute B MeHIO:
Anam3 > MHoO:KeCTBEHHbIE OTBETHI > YacToThl...

2. BoIbepuTe OJUH UM HECKOJIBKO HAOOPOB MHOXKECTBEHHBIX OTBETOB.

Ta6nm|b| conpaxeHHoOCTN And MHOXeCTBeHHbIX OTBEeTOB

[Mpouenypa TabmIBl CONPSKEHHOCTH JIJIS MHOKECTBEHHBIX OTBETOB OCYIIIECTBIISCT IIOCTPOCHHE TaOJIHIT
COTIPSDKCHHOCTH IS 3aJaHHBIX HA0OPOB MHOXXECTBEHHBIX OTBETOB, 3JICMCHTAPHBIX IIEPEMEHHBIX UJTH UX
KoMOWHaIH. BEI MOXeTe Takke pacCUMTaTh MPOLEHTHI B sSTUeiikax, OCHOBAHHBIC HA HAOJFOICHUSIX UITH OTBETAX,
M3MEHHATH PEXUM 00pabOTKH MPOMYIIECHHBIX 3HAYCHUH ¥ TOJIYYUTh TapHBbIe TaOJUIIBI CONpsKeHHOCTH. CHavYaja BB
JIOJDKHBI 3a]1aTh OJIWH MJIM HECKOJIbKO HAOOPOB MHOKECTBEHHBIX OTBETOB (CMOTpHUTE pas3/ien "3aganue HabOpoB
MHOECTBEHHbIX OTBETOB").

ITpu BbIBOZE PE3yIbTATOB JJIi HAOOPOB MHOKECTBEHHBIX TUXOTOMMUI B Ka4eCTBE HA3BAHUI KaTeropuii
UCMOJIb3YIOTCS. METKH, 3aJaHHBIE JJIS 2JIEMEHTAPHBIX IEPEMEHHBIX IPpyNIbl. Eciiu 3TH MeTku He 3a7aHbl, TO B
KauecTBe METOK UCHOJIb3YHOTCS UMEHA NepeMeHHbIX. [1J1s1 HAOOPOB MHOKECTBEHHBIX KATETOPUIl B KAY€CTBE METOK
KaTeropuii UCIOJIb3YOTCS METKI 3HAYE€HUI! IepBOIi IepeMeHHoI B rpymnne. Ecii kaTeropuu, NponylleHHble 115
MIEpBOI IIEPEMEHHO, TPUCYTCTBYIOT B APYI'MX NEPEMEHHBIX IPYIIBI, TO HEOOXOANMO 3a1aTh METKY 3HAUYCHNUIT [T1s1
MIPONYIIEHHBIX KaTeropuii. [Ipomeaypa BEIBOIUT METKH KATETOPHIA JIs1 CTOJIONOB B TPH CTPOKH, COACPKAIIMX 710 §
CHMBOJIOB Ha CTPOKY. UTOOBI N30€XKaATh HEXKEJIATEIbHOM Pa30UBKH CII0B, MOKHO IIOMEHSITh MECTAMU 3JIEMEHTHI
CTOJIOIOB ¥ CTPOK MJIM NIEPEONPEIENTH METKH.

IIpumep. D1a mpoueaypa MO3BOJISET CTPOUTDH TAOJIUIIBI COMPSKEHHOCTH C APYTUMHU IEPEMEHHBIMU KaK 17151 HA0OpOoB
MHOXECTBEHHBIX JUXOTOMHUM, Tak U AJIs1 HAOOPOB MHOKECTBEHHBIX kKaTeropuit. [1pu mposenenuu ompoca
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aBUANACCAXUPOB 3aIAF0TCS CIIeAyIOIIHe BOnpockl: OOBeNTe HA3BAHUS BCEX ABHAKOMITAHWIA U3 CJIEAYIOIIErO
CIHCKA, CAMOJIETAMHU KOTOPBIX BbI JIETAJIM XOTSI ObI OJIMH pa3 B T€UEHHE MOCJIEAHUX IIIeCTU MecsleB (American,
United, TWA). UTo BaxxHee npu BLIOOpE aBUAKOMITAHUY - PACIIICAHNE MM KayecTBO oOciyxuBanus? Beidepure
TOJILKO OJIMH BapuaHT oTBeTa. [Tocse BBoga JaHHBIX B BUJE TUXOTOMUN UM MHOKECTBEHHBIX KAaTETOpUH U
00beIMHEHNS X B HAOOP MOYXKHO MOCTPOUTD TAOJIMILY CONPSIKEHHOCTHU MPENOYTEHI aBUAKOMIIAHUHI 1 OTBETA Ha
BOIIPOC, 3aTPATrUBAIOIIMIA pACTIMCAHKE U KAYeCTBO OOCITYKUBAHUS.

CTaTucTukm. T36HI/IHI>I CONPSIKCHHOCTHU C YaCTOTAMU B H‘ICﬁKaX, CTpOKax n CTO.H6I.IaX n 06H_II/IM HUTOI'OM, a TaKXC
IIPONCHTAMHU IJId A4YE€CK, CTPOK, CTOJ'I6I.IOB n Ta6JII/IL[bI B IICJIOM. HpOHCHTbI JUIA AY€E€K MOT'YT OCHOBBIBATHCA HA
Ha6HIO,Z[eHI/I${X 1 OTBETAX.

I[aHHI)IC JJI TIpOoUCaypPhbl Ta6nmu>1 CONPSXKEHHOCTU JJI1 MHOXCECTBCHHBIX OTBECTOB
Z[aHHbIe. I/Icnomﬁyﬁre Ha6opm MHOXECTBCHHBIX OTBETOB UJIM YUCJIOBBIC KATECTOPUAJIbHBIC IEPEMECHHBIC.

Hpezmonomeﬂnﬂ. YacToTsl IIPOLCHTHI IMOJIC3HBI IPU OIMUCAHUU JaHHBIX, IOPOXACHHBIX JIFOOBIMU
pacupeacJICHUSIMU.

Cas3annble npoueaypsl. [Iponenypa 3a1aTh HAOOPHI MHOKECTBEHHBIX OTBETOB IMO3BOJISIET BaM 3a/1aTh HAOOPBI
MHOXECTBCHHBIX OTBETOB.

Kax noctpouts TaOJUIBI CONPSIKEHHOCTH J1JIs1 MHOXECTBEHHBIX OTBETOB
1. Bwibepute B MeHIO:
Anaymu3 > MHokecTBeHHbIe 0TBETHI > Tad MBI CONPSIKEHHOCTH. ..

2. BoibepuTe 0JHY MM HECKOJIBKO YMCIIOBBIX NEPEMEHHBIX MJIM HAOOPOB MHOKECTBEHHBIX OTBETOB JIJIs1 KAXA0TO
U3MepeHNs TaOJIMIbI CONPSKEHHOCTH.

3. 3amaitTe nuamna3oH A5 KaXI0H 2JIEeMEHTapHONW NepeMEHHOM.

ITo xeJaHNIO MOKHO MOCTPOUTH ABYMEPHYIO TAOJUIY CONPSKEHHOCTH JIJIS KX 01 KaTeropuy ypaBJIstomien
nepeMeHHO! 1M Habopa MHOXKECTBEHHBIX OTBETOB. BbibepuTe O1H MM HECKOJILKO OOBEKTOB JJISI CIIUCKA CJIOEB.

3apaHue AnanasoHOB NepeMeHHbIX B Tabnuuax conpAMeHHOCTU and
HaboOpPOB MHOMECTBEHHbIX OTBETOB

JLutst KaX0i 2JIeMEeHTApHON epEMEHHOM B TaOJIMIE CONMPSIKEHHOCTH TOJDKEH ObITH ONpeIesieH Uana3oH 3HAUSHUIHA.
BBeauTe niesible MUHUMAJIbHOE U MAKCUMAJIbHOE 3HAYEHUS KATErOpHil, KOTOpPbIE BBl XOTUTE UCIOJIL30BATH B
tabiuue. Kateropuu, 3Ha4e€HUs1 KOTOPBIX BBIXOJIST 34 YKa3aHHbIE TPAHUIIBI AUAA30HA, UCKIJIFOUAOTCS U3 aHAJIN3A.
[Tpennomnaraercs, 4TO BHYTPHU AMANA30HA 3HAYCHUS SIBJISIFOTCS LEJIbIMU (IPOOHBIE 3HAUEHUS YCEKALOTCS).

MapameTpbl Nnpoueaypsbl Tabnuubl cONPAMEHHOCTU ANA
MHOXeCTBEeHHbIX OTBETOB

HpOIIeHTbI B sueiikax. KoymuecTBa B sueiikax BBIBOJISITCS Beeraa. Bel MoxeTe 3a7aTh BHIBOI IIPOUCHTOB IO
OTHOIICHUIO K CTPOKaM, CTOJ'I6IIaM U K UTOT'y 110 I[ByMepHOﬁ Ta6.]'II/IH€.

baza AJIA pacueTa npoueHToB. Bur MoOeTe BRIYHCIATD IPOLCHTHI B sTYefKax Mo OTHOIIEHHUIO K Ha6J'IIO,E[CHI/IﬂM (I/I.J'II/I
peCHOHHeHTaM). HaHHOfI BO3MOXKHOCTBIO HECJIB34 BOCIIOJIB30BATHCs, CCJIM BbI BbI6paJII/I COMMOCTABJICHUEC IEPEMCHHBIX
1o Ha60paM MHOXCECTBCHHBIX KaTeFOpI/Iﬁ. Bur MmokeTe Takke BBIYUCIISATH ITPOLICHTHI B sTYEHKax MO OTHOIICHUIO K
OTBETaAM. HpI/I HCIIOJIb30BAHUN Ha6op013 MHOXECTBEHHBIX JUXOTOMMI YUCJIO OTBETOB PaBHO YUCITY
MOJICUMTHIBAEMbIX 3HAYCHUN 10 BCEM H3,6J'[I-O)ICHI/IHM. HpI/I HCIIOJIb30BAHUN MHOXCECTBCHHBIX KaTeFOpI/Iﬁ YucJio
OTBETOB paBHO YUCITY 3HAYCHUH B 33JJaHHOM Jihana3oHe.

Hponymeﬂﬂme 3Ha4YeHus. Bbl MoxxeTe BbI6paTL OJIUH HUJIN oba u3 CJICAYOIIUX IIYHKTOB:

*  Hckmo4aTh Ha0II0/IeHNS HEJMKOM B IUX0TOMHSAX. 113 TabmIb! 1711 Habopa MHOKECTBEHHBIX AUXOTOMMUMA
UCKJIFOYAIOTCS HAOIIOACHNUS, Y KOTOPBIX MPOIMYILEHO 3HAYEHUE XOTsI ObI [JIs1 OJIHOII epeMeHHOHi Habopa.
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[TpumenseTcs TOIbKO K HabOpaM MHOXECTBEHHBIX OTBETOB, 3aJaHHBIM Kak HAOOphI quxoToMuit. [1o
YMOJTYAHUIO HAOJIIOJIEHNE CYUTACTCS MPOMYIIIEHHBIM JIJISI HA0Opa MHOYKECTBEHHBIX JUXOTOMMUIA, €CJIM HU OJTHA U3
BXOJISIIINX B HAOOP MEPEMEHHBIX HE COJIEPKUT MOJICYUTLIBAEMOTO 3HaYeHus. HabroieHus ¢ mponyieHHbIMU
3HAYEHUSIMU J1JIs1 HEKOTOPBIX (HO HE JJIs1 BCEX) MEPEMEHHBIX Habopa BKJIIOUAIOTCS B TAOJIUILY, €CIH, 110 KpaliHei
Mepe, OJIHa NepeMeHHasi Habopa COAEPKUT MOACUUTHIBAEMOE 3HAUCHHUE.

*  HckmovaTh HA0/MI0IeHNS LEJIHKOM B KaTeropusix. V3 TaOmums! 11t Habopa MHOKECTBEHHBIX KaTeTOpHit
UCKJIFOYAIOTCS HAOIIOACHUS, Y KOTOPBIX MPOIMYIIEHO 3HAYCHUE XOTsI OBl 1711 OJTHOI epeMeHHON. DTOT mapameTp
IIPUMEHSIETCS TOJIbKO K HA0OpaM MHOECTBEHHBIX OTBETOB, 3a/JaHHBIM Kak HaObopsI kaTeropuii. I[To ymosuanuro
HAOJII0/IeHNe CYUTAETCS NPOMYIIEHHBIM [JI1 HaOOpa MHOXECTBEHHBIX KaTeropuil, TOJIbKO €CJIM HU OJ{HA U3
BXOJSIIUX B HAOOp MEPEMEHHBIX HE IPUHUMAET 3HAUYEHUI B 3aJaHHOM JUala3oHe.

[To yMoOYaHUIO IPU CO3IAaHUU TAOJIUIIBI COMPSKEHHOCTH JIByX HAOOPOB MHOKECTBEHHBIX KATETOPHIi IPOLIeIypa
COOTHOCHUT KXKIYIO IIEPEMEHHYIO MEPBOIA TPYIIIBI C KaXK/I0M MEPEMEHHON BTOPOIi I'PYIIbI U CYMMUPYET YaCTOTBI
(xoymuecTBa HAOJIOJICHWIT) B KOK/ION sTUelike; TO3TOMY HEKOTOPBIE OTBETHI MOTYT MOSBUTKLCS B Tabsmie 6oJee
OJIHOTO pa3a. Bel MoxkeTe BLIOPATH CJIETYIOIIYI0 BOBMOKHOCTb!

ComnocTaBHTh NepeMeHHbIe 10 HAG0PaM 0TBETOB. DTa BO3MOKHOCTH CONOCTABJIET NEPBYIO IEPEMEHHYIO NePBOit
TPYIIIBI C IEPBOI NePEMEHHOII BTOPOI IPYMHIIbI, BTOPYIO NEPEMEHHYIO EPBOM T'PYIIHI - CO BTOPOIl NepeMeHHOI
BTOpOII rpynmel u Tak gajiee. Eciu Bbl BeIOEpeTe 3Ty BO3MOXKHOCTD, IpOLieypa OyAeT OCHOBBIBATh BBIYHUCIICHUE
IIPOIEHTOB B S4eiikax HE HA PECIOHICHTAX, a Ha oTBeTax. OObeIMHEHNE B TAPHI HEBO3MOJHO ISl HAOOPOB
MHO’KECTBEHHBIX TUXOTOMUI NJIH JJIS JIEMEHTAPHBIX IEPEMEHHBIX.

Komanna MULT RESPONSE: nononHutenbHbié BO3MOXHOCTHU

SI3BIK CHHTAKCHCA KOMAH/ TaKXKe IMO3BOJISET:
* Co3maBaTh TaOJMIBI COMPSIKEHHOCTH, MMEIOIINE 0 TSATH U3MepeHuii (moakoManaa BY ).

d I/I3MCH$ITL CHCL[I/I(bI/IKaI_II/II/I (bOpMaTa BbIBO/J1a, BKJIrO4Yas ImoJaBJICHUC BBIBOJAd METOK 3HAYEHUI (HO,I[KOMaH,Z[a
FORMAT ).

Ob6patuteck k Command Syntax Reference 3a moiHON HHDOpPMANUEH 0 CHHTAKCHCE SI3bIKA KOMAH/I.
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nasa 29. Co3naHne OoT4yeToB

Co3pgaHue oTyeToB

OCHOBHBIMU MHCTPYMEHTAMU M3YUCHUSI U MPEICTABIICHUS JAHHBIX CIIy)KAT CHUCKH HAOJIIOIEHUI U ONHUCATEIbHbIE
cratucTuku. Crucku HaOJTFOIEHIH MOXKHO HOJIyYUTh MPH oMol PegakTopa JaHHBIX WM Iporeaypsl Mtorm;
YaCTOTHBI U OIMMUCATEJIbHBIC CTATUCTUKHU - IPU MOMOIIU TPOLCTYPbL I'IB,CTOTIJI; IpynmnoBbI€ CTATUCTUKU - IPU IIOMOIIU
npornenypsl Cpennue. PopMaT BIBOJIA KAXKIOW U3 9TUX MPOIEYP MOA00paH TakKuM 00pa3oMm, YTOOBI clieIaTh
HHPOPMAIUIO KaK MOXHO OoJiee sicHoi. Ecim *keaTebHO 0TOOpa3uTh HHPpOpMaIio B THOM (hopMmarte,
npoueaypsl toru nmo crpokam u Mtoru mo croyibniam odecrnevat HeoOXOIUMBI KOHTPOJIb HAJT IPEACTABICHUCM
JTAHHBIX.

UTorn no ctpokam

ITponemypa MToru mo cTpokam MO3BOJISIET CO31aTh OTYETHI, B KOTOPBIX PA3JIMYHBIC HTOKAIIME CTATUCTUKY
pacIoJiararoTcs 1Mo cTpokaM. Bo3MokeH Takke BBIBOJI CIIUCKA HAOJIFOACHU BMECTE C HTOKAIIUMHU CTATUCTHKAMMU
n 0e3 HuX.

IMpumep. KoMnanust ¢ ceTbI0 Mara3uHoB PO3HUYHOUM TOProBJIM BEAET 3aNUCh HHPOPMAIIMH O CIIyKAIINX, BKJIFOUAs
pa3Mep oKJ1aza, NPOAOJDKUTEIBHOCTh PAOOTHI B 3aHUMAEMON JOJDKHOCTH, a TAKXKe Mara3suH U OTAeJ, B KOTOPOM
ciyxamuii padoraet. Bel MOrim OBl CO34aTh OTYET, COACPKAIINN HHOPMALIUIO MO KAXKIOMY CIIyKaIeMy (CIICOK
HAOJIOICHHIA), CTPYIIIIPOBAB €T0 110 Mara3uHy U OTAeTy (TPYNIUPYIOIINE IEPEMEHHEIC), 4 TAKXKe BKJIFOUYUTH B HETO
HUTOXAIHE CTATUCTUKA (HAPIMED, CPEIHIOIO 3apILIATY) I KaXKIOTO Mara3uHa, OT/IejIa WIIH OT/IejIa BHYTPH
KaXXIOTO MarasmHa.

CTt0J01bI TaHHBIX. B 3T0i1 rpymme 3a1aeTcsl CHMCOK MEPEMEHHBIX, JJI51 KOTOPBIX BBl XOTUTE MOJIYYUTD CIUCOK
3HAUYCHUI HAOJIIOACHUI NI NTOXAIINE CTATUCTUKY, a TAKXKe MPETOCTABIISIETCS BOZMOXXHOCTD YIIPABJISTh
(dbopMaTOM BBIBO/IA CTOJIOIIOB JIAHHBIX.

CTo0NBI rPYNNHPOBKH. DTa TPYIIA MO3BOJISET 3a4aTh CIIUCOK HEOO3aTeJIbHBIX IEPEMEHHBIX, PA30UBAOIIUX OTYET
Ha I'PYIIIBL, a TAKXKe YIPAaBJIATh BEIBOJOM HUTOXAIIUX CTATUCTHK U (POPMATOM BBIBOZA IPYIIIAPYIOIINAX CTOJIOIOB.
ITpy HAJTMYMK HECKOJIBKUX TPYIIMPYIOIINX HEPEMEHHBIX, 1JIs1 KaK 01 KATErOPUHU KaK 10 IPYIIUPYIOLICH
NepeMEHHOM OyAeT co3aaHa OT/Ae/IbHAs IPYyIa BHYTPH KATETOPHIl IPEAIIECTBYIOIIEH B CIIMCKE IPYIITUPYIOIICH
nepeMeHHOu. [ pynnupyrolne nepeMeHHbIe T0DKHBI IPEACTABIIATH COOOMI IUCKPETHBIC KAaTErOpHUaIbHbIC
HCpCMeHHbIC, JCJIAIIne Ha6J'[I-OI[eHI/I$[ Ha OFpaHI/I‘{CHHOC YHUCJIO UMCHOIINX CMBICJII KaTCFOpHﬁ. I/IHI[I/IBI/IL[ya,III)HbIC
3HAYCHMSI KAXK/I0¥ IPYIITUPYIOIICH IIEPEMEHHOI BBIBOISTCS B OTCOPTUPOBAHHOM BH/IE B OT/ICJIBHOM CTOJIOIIE ClieBa
OT BCEX CTOJIOIOB JAHHBIX.

Ortuer. DTa rpynna npe€aHasHaduy€Ha AJId YIIPaBJICHUS O6IIII/IMI/I XapaKTCPUCTUKAMU OTUYETA, B TOM YHCJIC
UTOXAIIUMHU CTATUCTUKAMU AJIS1 BCei COBOKYIIHOCTHU JaHHBIX, OTO6pa)KCHI/ICM IpONyIICHHBIX 3Ha"ICHI/II71,
HyMepauHeﬁ CTpaHHUIl U 3arOJIOBKaMH.

BoiBoauth Ha0moaeHust. {11 kKak10r0 HaOJTF0IeHU ST BBIBOISITCS (paKTUUECKUE 3HAYCHU ST (MM METKU 3HAUEHUH )
MEepEMEHHBIX, YKa3aHHBIX B rpymnmne CTOJIOIBI JaHHBIX. DTOT MapaMeTp CO34aeT OTUYET CO CIUCKOM HAOJIIOICHMIA,
KOTOPBIf MOXET ObITh HAMHOTO JJIMHHEE CBOTHOTO OTYETA.

IIpocmotp. BeiBonuTes TOJIBKO NEpBasi CTPAHULA OTYETA. DTOT HapaMeTp NMOJIe3eH AJIs IpeIBapUTeIbHOrO
pocMoTpa (OPMATOB, HCIOJIL30BAHHBIX B OTYETE, 10 MOMEHTA I'€HEepallly BCEro OTYeTa.

JlaHHble yiKe OTCOPTHPOBAHBI. [[J151 CO3/aHMsI OTYETOB C TPYNNUPYIOIIUMHU NEPEMEHHBIME HEOOXOAMMO TIEPe/]
CO3/dHUEM OTYETa OTCOPTUPOBATH (DA TAHHBIX MO 3HAYECHUSIM IPYNIHUPYIONINX HepeMeHHbIX. MOXHO cOepeib
BpeMsi 00pabOTKH, BLIOPAB ATOT MapaMeTp, eciu (paiil TaHHBIX YK€ OTCOPTUPOBAH 10 3HAYECHUSIM TPYIIITUPYIOITIX
[EPEMEHHBIX. DTa BO3MOXXHOCTb OCOOCHHO MOJIE3HA [TOCIIE BBINOJHEHHSI HPEIBAPUTEIILHOTO IPOCMOTPA OTUYETA.
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nO.ﬂy'-leHMe cBogHoro otyerta: Atoru no CTPOKam

1. Bwibepute B MeHIO:
Anamu3 > Otverst > OT1ver VITOrM N0 CTpOKaM...

2. BoibepuTe 0JHY MM HECKOJIbKO MEPEeMEHHbIX A1 crucka CToJIOIb! JaHHbIX. 1715 Kax /10 oToOpaHHON
NepeMeHHOI B 0TUeTe OyIeT CO3/1aH CBOM CTOJI0CL.

3. JIu1s OTYETOB, COPTUPYEMBIX U BBIBOJUMBIX IO OATPYNIaM, BEIOEPUTE OJHY UITM HECKOJIBKO IEPEMEHHBIX JUTS
cnucka ['pynnuposats 1o.

4. J17s1 OTYETOB C MTOXKAIIMMU CTATUCTUKAMHE JUJIs IIOATPYII, 3a4aBAEMbIX IPYIIMPYIOIIMMHE [IEPEMEHHBIMH,
BBIOEpUTE TPYIIMUPYIOLIYIO IEPEMEHHYO B criucke [lepeMeHHbIE TPYIIIMPOBKH IO CTOJIONAM U HAKMUTE KHOIKY
HWrorn B nanen CTos101b1, YTOOBI 3a0aTh HEOOXOAUMBbIE UTOXKAIIME TOKA3aTEIIN.

5. HJ’IH OTYETOB C UTOXKAIIMMU CTATUCTUKAMM JJIs1 BCEl COBOKYIIHOCTH JaHHBIX HAXXMUTC KHOIIKY I/ITOFl/l, YTOOBI
3a1aThb HCO6XOZ[I/IMLIG HUTOXAaIME IIOKa3aTCJIN.

CbopmaT CTO.I16L|OB AaHHbIX / rpynnmpyrowmx CTO.I16L|,OB oT4yeTa

Jwnasoroseie OkHa (popMaTa MO3BOJISIOT YIPABJISATEH 3ar0JIOBKAMHE CTOJIONOB, IIUPHHON CTOJIOOB, BEIPABHIHBAHIEM
TEKCTa ¥ BBIOMPATH MEK/Ty BEIBOJAOM 3HAUCHIIA JAaHHBIX WM METOK 3HaueHui. [{uamoroBoe okHo @opMmat crosbdma
JTAHHBIX ITO3BOJIAET YIPABIATH (POPMATOM CTOJIONOB JaHHBIX, PACIOIATAFOIINXCS HA TIPABON CTOPOHE CTPAHHIIBI
oTtueTa. [lmajgorosoe okHO PopMaT IPYNIIPOBKH HO3BOJISET YIPABIATH (OPMATOM T'PYIIUPYIOIIAX CTOJIONOB,
pacIoJIararoIIuXxcs CJIeBa.

3aro;10Bok cTos101a. B 5TOM TEKCTOBOM IMOJIe 3a4a€TCs 3ar0JIOBOK CTOJIONA AJIs BHIOpaHHOM nepeMeHHon. J11s
JUTMHHBIX 3aI'0JIOBKOB OCYILIECTBJISICTCSI aBTOMATHYECKUIT IEPEeXo ] Ha CJIEYIOIYIO0 CTPOKY B IpaHMIaX cToJ0NA.
[Tosmp3yiiTech KIIaBUILEH , YTOOBI BPYYHYIO pa30pBaTh CTPOKY B TOM MECTE, T/I€ BBl XOTUTE MPOIODKUTH BHIBOJT
3aroJIOBKa CO CJICAYIOLICH CTPOKH.

IMos10:xenne 3Ha4YeHust B cToione. [{Jis BBIOPAHHOM IEPEMEHHOM MOXKHO YIPABJISITH BHIPABHUBAHUEM 3HAYCHUN UITH
METOK JIAHHBIX BHYTpHU CTOJIOIA. BpIpaBHUBAHNE 3HAYCHHI MJIH METOK HE BJIMSCT HA BIPABHUBAHUE 3arOJIOBKOB
CTOJIONOB. BbI MOXeTe MO0 3a1aTh OTCTYN COACPKUMOTO CTOJIOIA HA 3aJaHHOE YHCIIO CHMBOJIOB, JTMOO
LICHTPUPOBATD €TO.

Copaepxumoe cTosiona. {1 BHIOpaHHON MepeMEHHOM 9TOT NepekIroYaTeNb NO3BOJISIET 3a1aTh BBIBOJI JIMOO 3HAUCHUIA
JIAaHHBIX, JTUOO 3a/IaHHBIX METOK 3HaUeHUH. Beerja, mpu OTCyTCTBUU 3aJaHHBIX METOK 3HAYEHU TOKA3bIBAFOTCS
3HaueHus qaHHbIX. ([lepeximroyaTesb He TOCTYIEH IS CTOJIONOB JaHHBIX B OTYETAX 110 CTOJIONAM. )

CTpOI'(Vl uToros AnAa / CTPOKMU C 3aKNHO4YUTEeNIbHbIMU UTOFAaMn B oTyeTe

ﬂBa AUAJIOTOBBIX OKHa 3aJaHUSA CTPOK UTOI'OB IO3BOJIAIOT YIIPABJIATH OTO6pa)KeHI/IeM UTOXaIuX CTATUCTUK JTJId
rpyni pa36I/IBKI/I " 1JId BCETO OTUYETA B LICJIOM. L[I/IaJ'IOFOBOe OKHO CTpOKI/I UTOXalluX AJI MO3BOJIACT YIIPABJIATH
OTO6pa)KCHI/I€M T'PYHNIIOBBIX CTATUCTUK IJIA Kaxx 101 KaTeropuu, 3ajJlaBaeMoi TpyHIUupyrOmruMu NI€PEMEHHBIMUA.
Z[I/IEU'IOI"OBOG OKHO CTpOKI/I C 3aKJIFOYUTEJIbHBIMU UTOIdaMU MO3BOJISACT YIIPABJISAATH OTO6pa)K€HI/I€M CTATUCTHUK IJIs
BCel COBOKYIIHOCTHU JAHHBIX, BBIBOJAUMBIX B KOHIIC OTYCTA.

JlOoCTYIIHBI CeAyOIIUe UTOXKAIINE CTATUCTUKU: CyMMa, CpeJHee 3HaUYeHUE, MUHUMYM, MaKCUMYM, YUCIIO
HAOJIIOICHNI, TPOLIEHT HAOJIIOACHUH CO 3HAUEHUSIMU, MEHBIITMMHU UJTU OOJILIIIUMHU, YeM 3aJaHHOE, TPOIIEHT
HAOJIIOICHNIA CO 3HAYCHUSIMU B 33JJAaHHOM JIMana3oHe, CTAaHIaPTHOE OTKJIOHEHUE, IKCIECC, TUCTIEPCHsT 1
ACUMMETPUSL.

MapameTpbl rPyNNMpPOBKM OTUEeTa

JnaoroBoe OKHO MapaMeTpOB I'PYIIIIPOBKH NO3BOJISET YIPABIISITH MHTEPBAJIAME U PACIpe/IeICHIEM 10
CTpaHUIaM HHGOPMAINH, CTPYIIIPOBAHHON O KATETOPHSIM.
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‘YnpasJienue cTpanuueii. DTa rpynmna mo3BoJsieT yIpaBJsiTh HHTEPBAJIAME U PACIPEIEJICHUEM IO CTPAHUIIAM
KaTeropuit BEIOpaHHO I'PyNIHUPYIOIIel TepeMeHHOH. Bpl MoXeTe 3a1aTh YHCIIO MYyCTHIX CTPOK MEX/1y I'PyIIaMu
WJIY 3aIIPOCUTH BBIBOJI KAXK10U I'PYIIIBI C HOBOU CTPAHUIBL.

HyCTbIX CTPOK nepea HTOKAIMMMHA CTATHCTUKAMH. HpI/I IMOMOIIU 3TOTO MapaMeTpa MOXKHO yIPaBJIATH KOJIMYECTBOM
IMYCTBIX CTPOK MEXAY METKaAMU I'PYIII UJIA JAHHBIMU U UTOXAIIUMU CTATUCTUKaAMMU. DTa BO3MOXHOCTbH OCOOEHHO
IIOJIE3HA JIsA KOM6I/IHI/IpOBaHHLIX OTYETOB, BKJIFOYAKOIINUX KaK CIIMCKH OTACJIbHBIX Ha6J'IIO,E[eHHﬁ, TakK U UTOXKAIIue
CTATUCTUKU JId T'PYIIL; B TAKUX OTUYCTAX MOXKHO BCTABJISTH ITYCTBIC CTPOKM MEXY CIIMCKaMHA Ha6JHO,Z[€HHI71 n
HUTOXaIllUMU CTATUCTUKAMM.

I'Iapameprl oTyeTa

JlnasnoroBoe OKHO MapaMeTPOB OTYETA HO3BOJISET YIPABIIATH PEXKUMOM 0O0paOOTKHU U BHIBOJA NMPOIMYILEHHBIX
3HAYCHMH, a TakXkKe HyMepalueil CTpaHull.

Hckrouats HA0J110/1eHUs ¢ PONMYIIEHHBIMH 3HAYEHHSIMH e/ MKOM. VckimrouaeT u3 otyeTa Jirodoe HabIroIeHne C
MPONMYIIIEHHBIMH 3HAYESHUSIMU JIJISI KAKOW-JTNOO M3 TIEPEMEHHBIX OTYETA.

BobiBouMTH mponylieHHbIe 3HAYeHHsT KaK. DTOT IapaMeTp MO3BOJIIET yKa3aTh CHMBOJI, KOTOPBIA Oy/IeT n300paxaThb
3HAYEHHUE, IPOMYIIeHHOe B (paiiie JaHHbIX. MOXHO YKa3aTh TOJILKO OJIMH CUMBOJI. CHMBOJI UCTIOJIb3YETCS JIJIS
NPEACTABJICHUS KAK CUCTEMHBIX MPOIYUeHHbIX 3HAUYCHUH, TAK U 344084 MbLX MTOAb308ATEAEM IPOITYUJEHHBIX
3HAYEHUH.

Haanb HyMepaumo CTpaHI/III C. 9TOT napaMeTp IIO3BOJISICT yKa3aTb HOMep JJI HepBOﬁ CTpaHI/IIIbI oT4ycTa.
KoMnoHOBKa oTueTa

JrajgoroBoe OKHO KOMIIOHOBKM OTYETA IO3BOJISIET YIPABJIATH LIMPUHON U BbICOTOU KaXX10U CTPaHULbI OTYETA,
PAacCIOJIOXKEHUEM OTYETA HA CTPAHULIEC U BCTABKOH IIyCTBIX CTPOK U METOK.

KommnonoBka cTpanumbl. DTa TpyIa MO3BOJISIET YIPABIIATH OTCTYIIAMH Ha CTPAHUIE, BEIPAXKEHHBIMHA B CTPOKAX
(cBepxy W CHH3Y) M CHMBOJIaX (CIJieBa ¥ CIIpaBa), a TAK)Ke BRIPABHUBAHUEM OTYETa B TPAHMIIAX TUX OTCTYIOB.

3aro/I0BKH H KOJIOHTHTYJIbI. DTa TPYIIA IO3BOJISET YIPABIIATH KOJIMYECTBOM CTPOK, OTICIISIOIINX 3aT0JIOBKH 1
KOJIOHTHUTYJIBI OT COOCTBEHHO OTYETA.

CT10J101BI rPYNNMUPOBKH. DTA I'PyMNa MO3BOJISIET YIPABJISATH BEIBOAOM I'PYNNUPYIOMUX CTOJIO00B. Ecim 3agano
HECKOJIbKO I'PYNIUPYIONIUX NEPEMEHHbIX, OHU MOT'YT HAXOAUTHCS JINOO B OTAEJIBHBIX CTOJIONAX, JINOO B IEPBOM
croznbue. [Tpu pa3zmeleHnn Bcex IPyNIUPYOLIUX IEPEMEHHBIX B IEPBOM CTOJIOLE OTYET HOJIydaeTcst 60siee y3KUM.

3aroJiI0BKH CTO.JIOOB. DTa rpynmna no3BOJISICT yOPaBJIATh BBIBOJOM 3arOJIOBKOB CTOJ'I6I.IOB, B TOM YHCJIC
NOJYCPKUBAHUCM, IPOIIYCKOM MCXKAY 3daIOJIOBKAMU U COOCTBEHHO OTYCTOM, a TAKXC BCPTUKAJIbHBIM
BbIPDABHUBAHUEM 34T OJIOBKOB CTO.H6I_IOB.

CTpoKH JaHHBIX U METKH IPyn. DTa rpymnna Ho3BOJISET YIPABISAThH PACHOJIOKEHHEM HH(OPMALIUH B CTOJIOIAX
JIAHHBIX (3HAYEHMSI JAHHBIX W/UJIM UTOXAIIME CTATUCTUKN) OTHOCUTEILHO METOK I'PYIIIMPOBKHU, BHIBOJIMMBIX B
HayaJie KaX10it kaTeropun rpynnupoBku. [Tepsas crpoka nHpopManyuy B cToJI01aX JaHHBIX MOXET JIN0O
HAYMHATHCS HA TOH JKe CTPOKE, YTO U METKA KaTerOpUU IPyHNUPOBKH, MO0 OTCTOSITh OT HEE HA 3aaHHOE YHUCIIO
crpok. (I[Taness He 3ameiicTBOBaHA [IJI1 OTYETOB IO CTOJIONAM. )

3arofioBKU oTyeTa

I[I/IaJ'IOFOBOS OKHO 3alaHu 3aIOJIOBKOB IMO3BOJIACT YIIPABJIATH COACPKAHUEM U PACIIOJIOKECHUEM 34T OJIOBKOB 1
HMXHHUX KOJIOHTHUTYJIOB. Ber MmoxeTe 3a4aThb 3aroJIOBKA U KOJIOHTUTYJIbL BEJIMYMHOU 10 10-t;m CTPOK C
KOMIIOHCHTaMU, BBIDOBHCHHBIMU Ha Kax 101 CTPOKE BJIEBO, BIIPABO WUJIK IIO LICHTPY.
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Ecau B moJist 3aro10BKOB uin KOJIOHTUTYJIOB BCTABJICHBI IEPEMCHHBIC, TO B 3ar0JIOBKAX UJIX KOJIOHTUTYJIax 6yZ[yT
IMOKa3aHbl UX TCKYIIUC 3HAYCHUSA UJIN MCTKHU 3HauYeHMi. B 3arojgoBkax moxasbIBaeTCs METKa, COOTBCTCTBYIOIIIAsA
3HAYCHUIO HepeMeHHOﬁ B HavaJi€ CTpaHUIbI. B KOJIOHTUTYJIaX NOKAa3bIBACTCA MCTKA, COOTBETCTBYIOIIAsd 3HAYCHUIO
HepeMeHHOﬁ B KOHII€ CTpaHUIIBI. Ecmm Yy 3HA4YCHU HET MCTKHU, TIOKA3bIBACTCSA CAMO 3HAYCHUC.

CrennagnbHble nepemennble. Crienualibuble nepemenuble DATE u PAGE 103BOJISIFOT BCTABUTh TEKYILYIO 1aTy UJIU
HOMeEp CTPaHUIIBI B JIFOOYIO CTPOKY 3ar0JI0OBKA MJIM KOJIOHTUTYJIa. Ecim Bamr (a1 TaHHBIX CONEPKUT MEPEMEHHYIO
DATE nin PAGE , TO BBI HE CMOETE UCIOJIb30BATh 3HAUCHUS ITUX IIEPEMEHHBIX B 3aT0JIOBKAX M KOJIOHTHUTYJIAX.

WUtoru no ctonbuam

IIponeaypa Mtoru o cTosibiaM Co31aeT OTYCThI, B KOTOPBIX PA3JIMYHBIC UTOXKAIIUE CTATUCTUKU PACIOJIATAIOTCS B
OTIEIbHBIX CTOJIONAX.

IMpumep. Kommanusi ¢ ceThEO Mara3suHOB PO3HUYHOW TOPrOBJIM BEJCT 3aMUCh HHPOPMAIMH O CITYXKAIIUX, BKIIFOYAsT
pa3mep okjIaaa, NpoJOJDKUTEILHOCTL paOOThl B 3aHUMAEMOM TOJDKHOCTH, a TAKXKe Mara3uH U OTJIeJl, B KOTOPOM
ciyxamuit padoraet. Bel MOTm GBI CO30aTh OTYET, COACPKAIINN HTOXKAIIIE CTATUCTHKY O MPOIaXKaM
(HampuMep, cpegHee, MUHAIMYM U MAaKCUMYM) JIJTSL KaXXI0TO OT/Iea.

CTt0J101bI TaHHBIX. B 9T0#1 rpymme 3a1aeTcs CIMCOK IEPEMEHHBIX, IO KOTOPBIM HEOOXOIMMO HNOJTyYATH HTOXKAIIIHE
CTATUCTHUKH, a TAKKE MPETOCTABIISIETCS BO3SMOXHOCTD YIIPaBJIeHUsT (POPMATOM OTOOPAKEHUS U UTOKAITIMHA
CTATUCTUKAMU, BEIBOJUMBIMHU JIJIsI KAXK IO MEPEMEHHOH.

CTos01bI rPYNNHPOBKH. DTa I'PYIIA MO3BOJISET 3a4aTh CIIUCOK HEOOS3aTEJIbHBIX IEPEMEHHBIX, PA30MBAIOIIUX OTYET
Ha TPYIIIBI, a TAKXKE YIPABISTh (POPMATOM BBIBOJIA TPYNIUPYIOIIMX CTOJIONOB. [1py HAIMIUU HECKOJIbKHUX
TPYIIUPYIOMINX IIEPEMEHHBIX [IJTs KaXI0U KaTErOpuH KakKI0¥ IpyHIUPYIOIIeH IepeMeHHO OyIeT co31ana
OTJeJIbHAS TPYIIA BHYTPU KATErOpuil MpeIIecTBYIOIIEH B CIIIICKE TPYIMHAPYFOIIEl nepeMeHHO!. [ pynmupyrorie
TIepeMEeHHBIE TOJDKHBI IPEACTABIIATE COO0M NUCKPETHBIE KaTeroOpruaIbHbIC IEPEMEHHBIC, IETISAIIe HaOIFoIeHNS Ha
OTPAaHMYCHHOE YHCIIO NMEIOIINX CMBICIT KATET OPHiA.

Ortuet. DTa rpynna npefHa3sHAuYCHA 1JI YIPABJICHUS OOIIMMHI XapaKTePUCTUKAMHU OTYETa, B TOM YHCIIe
0TOOpaXEHUEM NPOMYIIIEHHBIX 3HAUYCHNH, HyMepaluel CTpaHuIl ¥ 3ar0JIOBKAMU.

HpOCMOTp. BLIBO,Z[I/ITCH TOJIBKO II€pBasd CTpaHUlla OTYCTA. 10T nmapaMeTp MOJIC3CH OJIA ITPEABAPUTCIIBHOTIO
IpocMOoTpa (I)OpMaTOB, HCIOJIb30BAHHBIX B OTYCTC, 1O MOMCHTA I'€HCPAlU BCEIO OTYCTA.

Jlannble y’Ke 0TCOPTHPOBAHBI. [[J151 CO3TaHMS OTYETOB C IPYIITUPYIOIINMU ITEPEMEHHBIMI HEOOXOTIMO TIepe/T
CO3[IaHMEM OTHYEeTa OTCOPTUPOBATH (haiiil TaHHBIX IO 3HAUYCHUSIM TPYIIHPYIOIINX NepeMeHHBIX. M0oXHO cOepeyun
BpeMs 00pabOTKH, BEIOPAB 3TOT MapameTp, eciu Gpailyr JaHHBIX yKe OTCOPTHPOBAH IO 3HAYECHUSIM T'PYIIIPYFOIITIX
HEePEeMEHHBIX. DTa BO3MOXXHOCTh OCOOEHHO MOJIE3HA MOCTIE BHIMOJHEHNUS IPEABAPUTEILHOTO IPOCMOTpa OTYeTa.

I'IonyquMe cBoaHoro otyeta: Atorn no CTOH6L|.3M

1. Bribepute B MeHI0:
Anam3 > Otuetsl > OT1uer VTOrN 1o croyonam...

2. BreiOepuTe OJHY WM HECKOJILKO MepEeMEHHBIX 1151 criucka CTOJIONbI JaHHbBIX. [[J1 Kak 101 0TOOpaHHO
MIEpPEMEHHOI B OTYeTe OyIeT CO3/IaH CBOU CTOJIOCII.

3. I[J'IH HU3MCEHCHU S UTOXAIIUX HOKaSaTeJ’Ieﬁ, IIOKAa3aHHBIX JJIsA nepeMeHHoﬁ, BI)I6epI/ITe HYXHYIO IIEPEMEHHYTO B
CIIUCKE HepeMeHHme CTO.]'I6IIOB JaHHBIX 1 HAXKMUTEC KHOIIKY HUtorn .

4. YtoObl NOJYYUTh HECKOJILKO UTOXKAIIUX MeP JIJI OTHOM MEPEMEHHOM, BLIOEPUTE ATy MEPEMEHHYIO B UCXOTHOM
CIUCKE U IOMECTHTE ee B cnucok [lepeMeHHbIe CTOIOIOB JAHHBIX HECKOJIBKO pa3, 0 OJHOMY pa3y AJIs Kaxaon
UATOXAallEH MepBbl.

5. s mpocMoOTpa CTOJIONA, COAEPIKAIIErO CyMMY, CpeJHEe 3HAUCHNE, OTHOIICHNE NI APYTYIO (GYHKIUIO OT
HMMEIOIINXCS CTOJIONOB, meakHuTe o BertaBute Utor . I1pu 3ToM B cincke CTOJIOIBI JAHHBIX MOSIBUTCS
nepeMenHasi dror .
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6. 17151 OT4ETOB, COPTUPYEMBIX U BHIBOANMBIX 110 HOJATIPYHIIAM, BEIOEPUTE OIHY MJI HECKOJIBKO MIEPEMEHHBIX IS
cnucka I'pynnuposats 1o.

UTomalume pyHKUMM cTONOLOB AaHHBIX

JuasoroBoe okHO CTPOKM UTOXAIIUX JIJISL YIIPABJIIET UTOXKAIIUMU CTATUCTUKAMM, OTOOpaKaeMbIMU s
NIEPEMEHHOM, BEIOpaHHO B criicke CTOJIONBI TAHHBIX.

JIOCTYIIHBI CJIEAYIONTHE UTOXKAIIE CTATUCTUKA: CYMMa, Cpe/IHee 3HAUYCHNE, MUHUMYM, MaKCUMYM, YHCIIO
HAOJTFOICHNH, TIPOTIEHT HAOJIIOACHUH CO 3HAUEHUSIMU, MEHBIITIMH UJTH OOJIBIIIMHU, YeM 3aJaHHOE, TPOIIEHT
HAOJTFOICHNI CO 3HAYCHUSIMU B 33JJaHHOM JIMana3oHe, CTAHIaPTHOE OTKJIOHEHUE, IKCIIECC, TUCTIEPCHS 1
ACUMMETPUSIL.

UToMalume cTaTUCTMKU ANA CTONOLOB AaHHbIX, popMUpyroime
cTtonbel UToros

Huanorosoe okHO CTOJIOEI HTOTOB MO3BOJISET BLIOPATH OOIINE HTOXAIINE CTATUCTUKY, BBIYUCIIIEMbIE TI0 JIBYM
UM OOJIBIIIEMY YUCITY CTOJIOIOB TaHHBIX.

Bel MoskeTe BEIOMPATH CPein CJICAYIOIIUX OOIINX UTOXKAIIUX CTATUCTUK: CyMMa CTOJIOIOB, CpeHee CTOJIONO0B,
MHHUMYM CTOJIOIIOB, MAKCUMYM CTOJIOLIOB, PA3HOCTh MEX/y 3HAUEHUSIMU JBYX CTOJIOLOB, YACTHOE OT [EJICHUS
3HAYEHHU B OHOM CTOJIOIE Ha 3HAYCHUS B IPYTOM CTOJIOIE, TPOU3BECHIE CTOJIOOB.

Cymma ctoa6uoB. Ctosden uroros npeacTaBiIsieT cCOO0H CyMMYy CTOJIOIOB, YKa3aHHBIX B crircke CToJioerr
UTOXAIIHX.

Cpenee cTo010B. CTOJIOCI #TOr0g MPeACTaBIIIeT COOO0M CTOJIOLT CpeTHUX 3HAUCHUN CTOJIONOB, YKa3aHHBIX B
cncke CToJoen nToXKaIuX.

MunnmyMm c1os1610B. CTosben urToros npeacTaBiIsieT coO0i cTOJI0e MUHIMAJIbHBIX 3HAY€HH CTOJIOOB,
yKa3aHHBIX B criicke CToJIOen NToXaIuX.

MakcumyMm c1o1010B. CTOJIOeI 1T0r06 MpeACcTaBiIsieT COO0 CTOJIOCI MaKCUMAaJIbHBIX 3HAYCHHUI CTOJIOIOB,
yKa3aHHBIX B ciicke CToJI0e1 nToXaIuX.

1-ii crouiden - 2-ii ctonben. CToJsden uTorog mpecTaBiseT codoii pa3HOCTh CTOJIOIOB u3 cnucka CToJder
utoxamux. B crimcke CTos10er UTOXKAIIKMX TOJDKHBI IPUCYTCTBOBATH POBHO JIBAa CTOJIONA.

1-i1 cTon0en / 2-ii croaden. Ctosben uroros NpeacTaBisieT COOON YaCTHOE OT JAeJIEHUS CTOJIOOB, YKa3aHHBIX B
criucke CroJsiden nutoxanux. B cnucke CTosioen nToxammx JOJKHBI IPUCYTCTBOBATH POBHO J[Ba CTOJIONA.

% B 1-ii cT010. / 2-ii cT00. CTONOCT 1TOr08 MOKA3BIBAET, CKOJILKO MPOIEHTOB COCTABJISICT 3HAUCHHE IEPBOTO
CTOJIOIA IO OTHOIIEHUIO K 3HAYSHUIO BTOPOTO cTOJI0NA 13 crucka Crosden ntoxammux. B ciimcke Ctostoery
UTOXAIIUX JOJDKHBI IPUCYTCTBOBATH POBHO /1BA CTOJIONA.

ITpoussenenue cTo6u0B. CTonbCI UTOr06 MPEACTABIISET COOON MPOU3BEACHUE CTOJIONOB, YKA3aHHBIX B CIIUCKE
Cromnben UToXallux.

dopwmart cTonbuos oTyeTa

[MapameTps! hopMaTHPOBAHUS CTOJIONOB TaHHBIX U TPYNIUPYIOIINX CTOJIONOB A1 poneaypsl torn mo
CTOJIONIaM aHAJIOTUYHBI ONMCAHHBIM MapaMeTpam nporueaypsl Torn mo crpokam.

I'Iapameprl rpynnnupoBKn otyeTa ¢ uToramum no CTOJ16LI.aM

,Z[I/IaJ'IOFOBOC OKHO IapaMETPOB I'PYHNIIMPOBKU OTUETA IO3BOJIACT YIIPABJIATH BBIBOAOM Ha OKpPaH I'pyHIOBBIX UTOT OB,
UHTEPBAJaMU U PACIIPECACIICHUEM IO CTpaAHUIIaAM I/IH(l)OpMaI_[I/II/I, pa361/1T0171 10 KaTEropusiM.
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I'pynnoBoii uror. YpassieT 0TOOpakeHueM I'PYHIIOBBIX UTOTOB JIJISI KATETOpUil pa3OMBKHY.

YnpasJjieHne cTpaHHLel. DTa Ipynmna Mo3BoJIsIeT yIPaBsiTh HHTEPBAJIaAMU U paclpeesIeHueM 0 CTpaHULAM
KaTeropuit BBIOpaHHOM Ipynnupyrolieil nepeMeHHoi. Bel MoxeTe 3a1aTh YUCIIO MYCTHIX CTPOK MEX/1y IpyNIaMu
UJIM 3aIPOCUTH BBIBOJ KaXAOU I'PYIIBI C HOBOM CTPAHMIIBL.

ITycThIX CTPOK mepe/I rpyNnoBbIM HTOrOM. YTIPaBJIsSeT KOJMYECTBOM ITyCTHIX CTPOK MEX/Ty TaHHBIMU TPYIITBI 1
TPYIIIOBBIMA UTOTAM.

I'Iapameprl oT4yeTa AJia UTOroe no CTOH6L|.aM

JlnaysoroBoe OKHO MapaMeTPOB OTYETA MO3BOJISET YIPABJISITH BBIBOJIOM Ha 3KPAaH OOIINX HTOTOB, BEIBOJIOM Ha
9KPaH [POILYLICHHbIX 3HAYEHUH, & TAKXKE HyMepalueil CTpaHuLl.

OO0mmii uTor. JTa MaHeJb MO3BOJIAET YIPABISAThL OTOOpaXKEHUEM OOIIEro UTora U 3a/1aBaTh €ro METKY; OOIIUNA UTOT
BBIBOJIUTCSI BHU3Y CTOJIOIA.

ITponymennsie 3Ha4enust. BpI MOXeTe NCKIIFOUNTD IPOMYIIEHHBIE 3HAUCHHS U3 OTUYETA UJIM YKa3aTh OJMH CHMBOJL,
KOTOPBIN OyAeT n300paxaTh NPOMYIICHHBIC 3HAYCHHS B OTUETE.

KoMmnoHoBKa oTyeTa ¢ uToramu no CTOH6LI.aM

[TapamMeTpbl KOMIIOHOBKM OTYeTa JJIs1 MpoleAyphl MITOrM Mo cTOJI0IaM aHAJIOTMYHBI TapaMeTpam JJIsl TPOoLeaypPhl
Wroru no crpokam.

Komanna REPORT: nononHuTtenbHble BO3MOMXHOCTHU

SI3BIK cHHTAKCHCAa KOMAH/I TAKKE TI03BOJISIET:

* BrIBOAUTH pa3MyHbIe HTOXAIUE (PYHKIUHU B CTOJIONAX €JMHCTBEHHON UTOXKAIIEH CTPOKH.

* BcraBnsaTh nTOXAIIKE CTPOKH B CTOJIONBI TAHHBIX [T IEPEMEHHBIX, OTJIMYHBIX OT IEPEMEHHOM
paccMaTprUBaEMOro CTOJIONA JAHHBIX, WM IS PA3JIMYHBIX KOMOMHAIHIA (CTOKHBIX (DYHKIIMN) HTOXAIIHAX
GbyHKIHA.

* Hcnosb30BaTh MeIMaHy, MOAY, YaCTOTY M HPOIEHT B KAYECTBE UTOXAITNX (PYHKITHH.

* BoJee TO4HO ynpaBisTh HOPMATOM BBIBOJA NUTOXAIIUX CTATHCTHUK.

* BcTaBisaTh MyCThIE CTPOKHU B PA3JIMYHBIC MECTA OTYETA.

* BcTaBmATh MycThIE CTPOKH TOCIHE KaXIOTO 72 -TO HAOIFOICHUS B JICTHHTE.

BBuny cioxuoctu cuntakcuca komauael REPORT , Bel, BO3MOXHO, HalijieTe YIOOHBIM IIPH COCTABJICHUN HOBOTO

OT4YeTa C MOMOIIIbIO CHHTAKCHCA IPUOIM3UTENILHO 3a/1aTh €ro (HOpMyY C TOMOIIIBIO THAJIOTOBBIX OKOH, 3aTeM

CKOIMPOBATh U BCTABUTH COOTBETCTBYIOINI CHHTAKCHC, 4 3aT€M YTOYHUTH CHHTAKCHC, YTOOBI BBIBECTH OTYET B

TOYHOCTH B TOii (hopMe, B KAKOIl BbI XOTHUTE.

Obparurecs k Command Syntax Reference 3a noJiHON HHpOPMaNUel O CHHTaKCUCE SI3bIKa KOMAaH/I.
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fnaBa 30. AHaNn3 HagemHOCTH

AHanM3 HaJISKHOCTH TT03BOJISIET U3YYUTh CBOWCTBA ILIIKAJI U3MEPEHUIl U yHKTOB (items), KOTOpble UX (GOPMUPYIOT.
[Tpoueaypa AHain3 HaJAEKHOCTU BBIYUCIISIET HAOOP IIMPOKO UCMOJIb3YEMBIX MEpP Ha/I€KHOCTH IIIKAJI, & TAKXKE 1aeT
nH(GOPMAIHIO O CBSI3SIX MEX/Y OT/JCJIbHBIMU IIyHKTaMH Ha 1kaje. [ Beranucienns "MexpecnoH/IeHTHBIX "
(interrater) olleHOK HAJIE)KHOCTH MOTYT UCIIOJIB30BATHCS BHYTPHUKJIACCOBBIE (intraclass) ko3¢ hUIIEHTHI KOPPEIIAIUIL.

Ipumep. V3mepsieT Jin MOsI aHKETa yIOBJIETBOPEHHOCTh KJIMEHTOB Ha IJIexaium oopazom? Vicnonb3ys aHanms
HAJIOKHOCTH, Bbl MOXKETE OIPEACTUTh CTeNEeHb, 10 KOTOPOU MYHKTHI Ballleil AHKEThI CBSI3aHbI IPYT C IPYroM. Bbl
MOJKETE HOJIyYUTh OOIIMIA MHIEKC MOBTOPSICMOCTH UJIM BHYTPEHHEH corylacoBaHHOCTH (internal consistency) IkaJisl
B IICJIOM, a4 TAKXEC MOXCTC I/I,E[CHTI/I(DI/IHI/IpOBaTb HpO6HCMHLIe IIYHKTBI, KOTOPLIC CJIICAYCT YAAJIUTh U3 IIKAJIbI.

Cratuctuku. OnucaTesbHbIE CTATUCTUKHY JJI51 KaXKI0H MEPEMEHHOM U JJTs IIKAJIbI, UTOXAIIME CTATUCTUKY 11O
MYHKTaM, MEXIYHKTOBBIC (inter-item) KoppesIsiny 1 KOBapHUALUH, OIICHKY HaAeKHOCTH, Ta0JIUIA TUCIIEPCUOHHOTO
anamsa (ANOVA), BHyTpHKJIaccoBbie KoadduuenTs! koppesiuy, 7> XoTeumura i tect ThIOKH HA
aJUTATUBHOCTb.

Mogaesm. JIoCTYIHBI CIIeTYFOIINE MOACIH IPUTOJHOCTH:

*  Ambda (Kpondaxa). DTo MojieJib BHyTPEHHEN COrJIACOBAHHOCTHU, OCHOBAHHAS HA CPEIHE MEXITYHKTOBOI
KOPPEJISIIIAN.

* Pacmensiennst nonosiam. 5Ta MOJIEJb JEJIUT KAy Ha JIBE YACTH U UCCIIETYeT KOPPEIIAIHUIO MEX/TY YaCTSIMHU.
e T'yrTMana. DTa MOJIesIb BEIYMCIISIET HIDKHUE TPAHUIBI [ yTTMaHa 71 ICTUHHON MPUTOTHOCTH.

® Hapanﬂenbﬂaﬂ. OTta MOA€CJIb MpeAnoJiaracTt, YTo BCE MYHKTbI UMCHOT PABHBLIC JUCIICPCUU U PABHBIC JUCIICPCUU
OILIHUOOK I10 IIOBTOPCHUSAM.

e Crporo napa/iejbHasi. DTa MOJE/Ib IPEANOJIAraeT BEIMOJIHEHHBIMU YCIOBUSI NapaslIeSIbHOM MOJIEN U, KpoMe
TOro, TpedyeT paBeHCTBA CPEIHUX 3HAYEHU MO MyHKTaM.

HaHHLIe JJI1 aHAJIM3a HaACKHOCTHU

Jlannble. [laHABIE MOTYT OBITH AUXOTOMHYECKAMH, TIOPSIKOBBIMH WJIH HHTEPBAJILHBIME, HO OHU JTOJDKHBI OBITH
3aKOIMPOBAHHBIMY B YHCIIOBOI (hopme.

IIpeanoso:xenns. HabmroneHns 10DKHBI OBITH HE3aBUCHMBIMU, & OIIHNOKH JOJDKHBI OBITH HEKOPPEIUPOBAHHBIMU
Mexay nyHkTamu. Kaxkaas napa myHKTOB JJOJDKHA UMETh ABYMepHOe HopMaJsibHOe pacnpesesieHue. [kaiel JoKHBI
OBITH AINTUBHBIMY, TaK YTO KaXK/bIii yHKT JIMHEHHO CBSI3aH C CyMMapHOii onleHKoi (total score).

Casi3annble nponeaypsl. Ecim BBl XOTHTE BBISICHUTE Pa3MEPHOCTH MyHKTOB IIKAJIbI, YTOOBI OIPEACIUTh, TPEOyeTCs
Jm GoJiee OTHOM XapaKTepucTUKu (construct) 1t 0ObSICHEHUS CTPYKTYPHI 0AJIIOB MyHKTOB, UCIOJIB3yHTE
dakTopHBIT aHATH3 W MHOTOMEpHOE MaciITabmpoBanne. UTOOH! BBISIBUTH OTHOPOIHBIE IPYIITHI IEPEMEHHBIX,
UCIIOJIB3YHTE NepapXUUSCKUN KIIACTEPHBINA aHAJIN3 IS KIIaCTEPU3ALUH IePEMEHHBIX.

Kak 3anycTuth aHa M3 HaICKHOCTH
1. BwiOepute B MeHIO:
Anamu3 > llkana > AHau3 HAJeKHOCTH...
2. BribepuTte Be MM 60JIee IEPEMEHHBIX B KAYECTBE MOTEHIMAIbHBIX KOMIIOHEHTOB a/IMTUBHON IIIKaJIbI.

BLI6€pI/ITC MO/J€CJIb U3 BbIIIAJAROMICTO CIIMCKA MOZ[C.]'IL.
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CrtaTucTuku npoueaypbl AHaNU3 HagemHOCTH

BbI MoXeTe BBIOpATh pa3InuHble CTATUCTUKH, ONMUCHIBAIOIIINE BAIIly IIKAJTy U MyHKTHI. CTATUCTUKH, BLIBOJUMBIE 11O

YMOJTYAHUIO, BKJIFOYAIOT YHUCIIO HAOJIFOIEHUH, YMCIIO MyHKTOB U CJIEYIOIIUE OLEHKU HAJEKHOCTH:

*  Aabpa moaesm. JJ1st TMXOTOMHUYECKUX TAHHBIX OH 3KBUBaJIeHTeH kKoa(dunumenty Kutonepa-Puuapacona 20
(KR20).

* Mopaeau pacmenienusi nonojam: Koppessiius Mexay GopMaMu, IPUTOAHOCTb MPU PACIICIIIICHUH HOMOJIAM
I'yrt™aHa, npuroaHoctsb o Crnupmany-bpayny (paBHast 1 HepaBHas JJIMHA) U KOI(DGUIUEHT atbha TS Kax a0
IMOJIOBUHBI.

* Moaemu I'yrrmana: KoaddumenTs! npuroanoctyu ot jasmo6aa 1 go jasmoaa 6.

e [Mapaanenbnasi u CTporo napajiejbHas Mojiejm: TecT Ha corjacue MO/, OLIEHKU JUCIIEPCUU OIIMOKM, 00IIast
JIUCTIEPCHS] M MICTUHHAS TUCIePCHsl, OIIEHEHHAs 00IIIass MEXIYHKTOBASI KOPPEJISIIUS, OIEHeHHAsI IPUTOTHOCTD U
HECMEIIIeHHAsI OLlEHKA MPUTOTHOCTH.

OnncartenbHbIe JJIsd. BLIHaeT ONHUCATCJIbHBIC CTATUCTUKHU JJIA IIKAJI UJIX IIYHKTOB I10 Ha6J'I}OI[€HI/I$IM.
° HyHKTa. BrigaeT onucaTtesibHBIE CTATUCTUKH JIJIS IIYHKTOB IIO Ha6J'II-O£[CHI/I$[M.
*  Macmra6. BLIHaeT OIIUCATCJIbHBIC CTATUCTUKH JIJIS IIKAJI.

e Ilkanabl, eciid MYHKT yaajeH. BoIBOIUT UTOXAIIME CTATUCTUKY, CDABHUBAIOIIINE KX/l MYHKT CO IIKAJIOH,
MIOCTPOEHHOH MO ApYruM MyHKTaM. CTATUCTUKU BKJIFOYAIOT CPeIHEE U AUCIEPCUIO IIKAJIbI, KOT1a U3 Hee yAaJieH
9TOT IIYHKT, KOPPEIISALIUIO MEXKAY MyHKTOM H IIKAJIOH, IIOCTPOSHHOM 10 APYTUM IMYHKTAM U 3HAYCHHUE aibda
Kponbaxa, ecim IyHKT yaajieH U3 IIKaJIbL.

Nroxkamue craTHCTHKA. BBIBOIUT ONMucaTeNIbHbIE CTATUCTUKY PACIPEACIICHAN IyHKTOB O BCEM ITyHKTAM IIKAJIbI.

*  Cpeanue. IToxanye CTATUCTUKY JJIs1 CPETHUX IIyHKTOB. BBIBOASITCS HAMEHBIIIEe, HANOOJIbILIEE U CPEIHEE
CpeIHNX ITyHKTOB, AUANAa30H U AUCIEPCUS CPEIHUX JJISl IyHKTOB, & TAKXKE OTHOILIEHUE HANOOJIBIIETO CPETHETO K
HAaVMEHbBIIEMY.

*  Jlucmepcuu. IToxalue CTATUCTUKY JJIs1 AUCHEPCUI TyHKTOB. BBIBOASITCS MakCHMaJIbHAS, MUHUMAJIbHAS U
CpenHss JUCIEPCUU IIYHKTOB, pasMax U JUCIEPCHs IS JUCIEPCUM yHKTOB, 4 TAKXKE OTHOLICHUE MaKCUMAaJIbHOI
JIACIEPCUH ITYHKTOB K MUHUMAaJIbHOM.

*  Kosapuayuu. VIToxalye CTATUCTUKY JIJI1 MEXIYHKTOBBIX KOppessiiuid. BeIBoAsSTCS HauMeHbllee, HanOoJIbIIee U
Cpe/iHee 3HAUEHUSI MEXIIYHKTOBBIX KOBapHaluii, UX JUana30H U JUCHEPCHs], & TAKKe OTHOIIEHUE HauboJIbIIeH
KOBapualuy K HAUMEHbIIEH.

*  Koppeaayuu. ViToxamue CTATUCTUKA TSI MEXIYHKTOBBIX KOppessanuil. BeIBoasITCS HanMeHblilee, HanOoJIbIee
U cpe/iHee 3HAYCHUS] MEXKITYHKTOBBIX KOPPEJISAIMiA, UX IUANa30H U JUCHEePCHs, a TAKXe OTHOIIEHNE HanOOoJIbIIeH
KOppeJssiuuyu K HAUMEHBbIIEH.

MeKnyHKTOBBIE. BEIBOIUT MATPHUIBI KOPPEITALUIT UITH KOBapHALIAN MEXTY ITYHKTAMH.

Taouna JUCIICEPCHOHHOI'0 aHAJIn3a. BBIBO,E[I/IT PE3YJIbTATBI TECTOB HA PABCHCTBO CPCIHUX.
e F KpuTeme. BLIBO,E[I/IT Ta6m/1uy JUCIIEPCUOHHOT'O aHaJIM3a MOBTOPATOIIUXCSL I/I3MC]3€HHI>1.

*  Xu-xéazpar @puamana. BeiBonuT xu-kBagpaT @puamana u koaddurment cornacus Kennamia. 3ToT napamerp
HOJXOUT /ISl PAHTOBBIX JaHHBIX. KpuTepuii Xxu-kBaapat 3aMeHsieT oObIuHbIN F-kpuTtepuit B Tabune 1A
(ANOVA).

*  Xu-xeazpar Kokpena. BerBonutcst Q Kokpena. DTOT napameTp MOAXOIUT JJISt AUXOTOMHUYECKHUX JaHHBIX. Q
cratucTuka Bogaercs B Tabymie JJA (ANOVA) Bmecto F-ctatuctukn.

T-kBaapar Xore/umHra. BeIBOOUT pe3yJibTaTbl MHOTOMEPHOI'O TECTA [JIsl IPOBEPKU HYJIEBOU T'MIOTE3bL O TOM, 4TO
BCE IIyHKTBI LIKAJIbl UMEIOT OJUHAKOBBIE CPEIHMUE.

Kpurepuii agmurnBaocTH ThIoKH. BEIBOTUT pe3ysIbTaThl TECTA [JIS IPOBEPKH MPEAIIOJIOKEHHAS 00 OTCYTCTBHA
MYJIbTUILUINKATHBHBIX B3aNMOJCHCTBUI MEXAY IIyHKTaAMH.
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BuyTtpukiaccoBble K03 puIEHTHI KOppeisiini. BoIBOAUT MepbI COTJIACOBAHHOCTH 3HAUYEHUI BHYTPHU HAOJIIOICHUI.

*  Mogenb. Beibeprute MOIeIIb 7151 BRIYUCIICHUS BHY TPUKIIACCOBOTO KO3 duIneHTa Koppessinud. JJocTymHbIMA
MoJiesIMu SBIIsIFoTCs JByxdakTopHas cMmeranuas, JByxdakTopHas ciaydaiinas 1 OmHodakTopHAS CIydaitHas.
Bribupatite JIByxdakTopHasi cMemannas , ec 3p(eKThl HHANBUIYYMOB CIIYUYaifHbI, a 3P PEKTHI IyHKTOB
¢ukcuposansl; JAByxdakTopHas caydaiinas , eciv 3pGHeKThl HHANBUIYYMOB U IIYHKTOB CITyYaiHBI, UITH
OnHodakTopHas ciay4aiinasi , eciu 3 GeKThl HHANBUIYYMOB CIIyYaifHbI.

e Tun. BbI6CpI/ITe TUIT UHACKCA. I[OCTyHHLIMI/I TUnaMu ABJAroTcst COracoBaHHOCTD U AOCOIFOTHOE COTJIACHE.

e JloBepHTEbHBI HHTEPBAJL. 3a/1aliTEe YPOBEHD JJIs IOBEPUTEIILHOTO HHTEPBAJIA. SHAUCHUE [0 YMOJYAHUIO PABHO
95%.

* TlpoBepsiemoe 3HaueHue. 3a1aliTe MpeanoIaraeMoe 3HaUeHne K03 PUIMeHTa 1Isi TPOBEPKU THIIOTE3bI. DTO
3Ha4YeHNe, C KOTOPBIM CPABHUBACTCSI HAOJIIOICHHOE 3HAYCHNE. 3HAYCHHE 10 YMOJIYaHUIO paBHO 0.

Komanna RELIABILITY: nononHuTtenbHble BOSMOXHOCTU

SI3bIK CMHTAKCHCa KOMaH/ TAK)Ke IO3BOJISIET:
* CUUTBHIBATH U AHAJM3UPOBATH KOPPEJSIIIMOHHYIO MATPUILY.
* CoOXpaHATh KOPPEJSIUOHHYIO MATPHILY [JIs AaIbHEHIIIero aHam3a.

° I[J'IH METOda pACIICIJICHUSA MMONOJIaM 3a1aTh PACHICIIJIICHUE HA HCPABHBIC YdCTH.

Ob6patuteck k Command Syntax Reference 3a mojHoi nHGOPMANUEH O CHHTAKCHCE SI3bIKA KOMAaH/I.

[nasa 30. Anams nagexnoctn 109
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FmaBa 31. MHoromepHoe macluTabupoBaHue

Llesnsro MHOrOMepHOro macmtabupoBanus (MM) siBisieTcs oOHapyKeHHEe CTPYKTYPBI B HAOOpe 3HaUYeHUH
HEKOTOPOI Mepbl PACCTOSHUS MEXKIY OOBEKTAMU UJIM HAOJIIOICHUSIMU. DTO OCYIIECTBJIIETCS MyTeM MPUIUCHIBAHUS
HAOJIIOICHHSIM TIOJIOKEHHUSI B HEKOTOPOM MHOTOMEPHOM IPOCTpaHCTBE (0OBIYHO Pa3MEPHOCTH /IBA UJIM TPH) TAKUM
00pa3zoM, YTOOBI pACCTOSHUS MEX/Ty TOJIyYEHHBIMU TOYKAMH B 9TOM IMIPOCTPAHCTBE KaK MOXHO O0Jiee TOUHO
ANNPOKCHMHUPOBAJIM UCXOAHbIE PA3JIM4Msl. Bo MHOTHX CiTy4asix pa3MepHOCTH (M3MEPEHHsT) 3TOTO IPOCTPAHCTBA
MOTYT OBITh HHTEPIPETUPOBAHBI U HCIOJIb30BAHBI IJIs1 JAJILHENHIIIErO0 OCMBICIICHHS! BAILINX TAHHBIX.

Ecnnm BBl HMeeTe epeMeHHBbIE, II0JIyYeHHBIE B PE3YJIbTATE PEAJIbHBIX U3MEPEHUH, BBl MOXKETE UCIIOIb30BATh
MHOTOMEpPHOE MacIITabupoBaHue A5l CHIDKCHNS PAa3MEPHOCTH JAHHBIX (€CJI He0OX0IUMO, Iponeaypa
MHOTOMEpPHOTO MAaCIITAOMPOBAHUS MOXET BHIYUCIIUTH PACCTOSIHUS IO MHOTOMEPHBIM JaHHBIM). MHOTrOMepHOe
MaclITabupoBaHe MOXET TaKKe IPUMEHSATHCS K JAHHBIM, IPEACTABIISIONIIM CO00 CyOBEKTUBHbBIE OLIEHKU
pa3Iuuuii Mex 1y 00beKTaMU MM MOHATUAMHU. [[ONOJHUTENBHO npoueaypa MHOroMepHOro MacIITabupOBaHUS
MOJKET MaHUIYJIMPOBATh JAaHHBIMY THUIA PA3JIMUUI U3 HECKOJIBKUX UCTOYHUKOB, KOTOPBIE MOTYT MOSIBUTHCS B
CJIy4ae HaJIM4Ms HECKOJIbKAX UHIAUBUIYYMOB, IPOU3BOASIINX OLIEHKY, MJIM PECIIOHAEHTOB, OTBEYAIOIIUX HA BOIMPOCHI
AHKETHI.

IIpumep. Kax jronu BOCIPHHUMAIOT CXOACTBO MEX/1y Pa3JIMYHBIMU MapKaMU U MOJEJISIMHI aBToMoOmtei? Ecom y
BAacC €CTh JJAHHBIC OT PECHOH/ICHTOB, NPEACTABIIAIONINE PEUTHHTH CXOACTBA MEXIY PA3INYHBIMI MapKaMi 1
MO/JIISIMU aBTOMOOUJIEH, TO MHOTOMEPHOE MAaCIITAOMPOBAHUE MOXKET OBITh MCHOJIL30BAHO I UACHTU(DUKAIIN
pa3mepHoCTell (M3MEpEHUii), ONMCHIBAIOLINX BOCIPUSTHE NOTpeOuTeseil. Hanpumep, BaM, BO3SMOXHO, yAacTcs
0Ka3aTh, YTO LIEHA U pa3Mep aBTOMOOUIIS ONPEEIIAIOT IByMEPHOE IPOCTPAHCTBO, KOTOPOE OOBSICHAET CXO/CTBA,
OIIpE/ICJICHHBIC BAIIMMH PECIIOH/ICHTAMH.

Crarucruxu. J1j1st Kax/10i MOJIENIN: MaTPHIA TaHHBIX, MATPHIA JAHHBIX, IOJIyYEHHAS B PE3YJIbTATEe ONTUMAIILHOTO
MacmtabupoBanus, S - crpecc (FOnra), crpecc (Kpackaina), RSQ, koopaMHATEI CTUMYJIOB, CpeHuii ctpecc u RSQ
JUTSE Kakaoro ctumyJa B Mojeru [Tosropsiemoro MM (Replicated MDS). 171 Moesieit WHIUBU Ty TbHBIX
pazymunii (INDSCAL): Beca cyOBbeKTa 1 MHAESKC OTKJIOHEHHUSI HAITPABJICHUS BEKTOPA BECOB OT CpeHEN TEHACHIIUU
(weirdness index). 17151 kaX 10l MAaTPHUIBI B MOJIEJISIX IOBTOPSIEMOI0 MHOTOMEPHOT'O MACIITAOUPOBAHUS: CTPECC U
RSQ nust xaxaoro ctumysa. ['paduku: KoopauHATHI CTUMYJIOB (IBYMEPHBIE MJI TPEXMEPHBIE), THATPAMMBI
paccesiHus IpeoOPa30BaAHHBIX UCXOAHBIX Osm3ocTeil (disparities) IPOTUB pacCTOSTHUIA.

HaHHBIS JJI1 MHOT'OMEPHOTO MaCLHTa6I/IpOBaHI/I$I

Jlannble. Ecoi Bamm gaHHBIC - PA3JIMYAs, TO BCE OHHU JOJDKHBI OBITH KOJIMYECTBEHHBIMH U H3MEPEHHBIMY B OJTHOU 1
TOM e MeTpuke. Ecii y BAC MHOTOMEpHBIE JAHHBIE, TO IEPEMEHHBIE MOTYT OBITh KOJIMYECTBEHHBIMH, JBONYHBIMU
WJIM KOJIMYeCTBaMHU. MacmTad NepeMeHHBIX SBJIIETCS BAXXKHBIM MOMEHTOM - PA3JIMYUS B MacHITadax MOTyT
HOBJIMATH HA pelieHne. Ecim Bamm gaHHbIe MMEIOT CYIIECTBEHHBIE PAa3JINyMs B MacTadbax (Halmpumep, oJ1Ha
HepeMeHHasi U3MEpPeHa B JoJIIapax, a Apyras B rofax), To BaM cjeAyeT HoJyMaTh 00 UX cTaHJapTU3aLuu (3TO
MOJET OBITh BBINOJIHEHO aBTOMATHYECKU NPOLEypoil MHOroMepHOTro MacIITaOuPOBAHMUS).

IIpeanono:xennst. [Iponexypa MHOroMepHOTO MacITAONPOBAHNS HE HAKJIAABIBACT KECTKUX OTPAHUYCHAN HA
pacnpezernieane BeposiTHocTeil. He 3a0yapTe BRIOpaTh MOIXO AN YPOBEHDh N3MEPEHUH (TIOPSIKOBBIA,
WHTEPBAJIHHBIN MM OTHOIICHNUS) B THAJIOTOBOM OKHE MHOTOMepHOe MacmTabupoBanue: [lapaMeTpsl, YTOOBI
MTOJIYYUTH KOPPEKTHBIE PE3YIIbTATHL.

Poacreennbie npoueaypbl. Ecau Bamieii nejibro SIBJSETCS CHMKCHUE PasMEPHOCTH, TO AJIbTCPHATUBHBIM METOAOM
MOJXET OBITh @aKTOprIﬁ aHaJIu3, OCOOEHHO B CJIydyac, Korja Balll JaHHbIC KOJIMYECTBCHHBIC. Ecau Bl XoTHTE
I/I,Z[CHTI/I(l)I/IL(I/IpOBaTI) T'PYIIIbI CXOJHBIX Ha6ﬂ}0ﬂeHHﬁ, TO JONOJIHUTE MHOTOMEPHOE MaCIJ_ITa6I/IpOBaHI/Ie MIPUMCHCHUCM
OJHOT'O U3 METOAO0B KJIACTEPHOI'O aHAJIU3a: UEPAPXUICCKOTO UJIA k -CpCaHUX.

Kak 3anycTuTs nmporueaypy MHOTOMEPHOTO MacCIITaONPOBAHHIS
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1. Bribepute B MeHIO:
Anam3 > [llkana > MuoromepHoe MaciiraGupoBaHue...
J1st ananu3a BeIOepuUTe MO KpaiiHell Mepe YeThIpe YMCIIOBLIX 3HAUEHHUSI.
3. B rpymme PaccTosHus BeiOeprTe MyHKTH JlaHHbIe cOAep:KAT paccTOSHUS NI BhIMHCINTD PacCTOSHHSA MO TAHHBIM.

Ecnu BbIOpaH NyHKT BBMHCINTD paccTOsIHUS MO JAHHBIM, MOKHO TaKXKe BEIOPATH TPYIIHPYFOIIYIO IEPEMEHHYEO
TS MHAWBUAYAJILHBIX METPHK. [ pynmupyromas nepeMeHHasi MOKET OBITh KaK YHCIIOBOIL, TaK U CTPOKOBOM.

I[OHO.HHI/ITCHLHO MOXHO BBIITIOJIHUTH CJICOYROIIIUC NEHUCTBUS.
* Vkaszarb d)OpMy MaTpulbl paCCTOSAHUSA, €CJIU AaThI ABJIAOTCA PACCTOAHUAMMU.

* Vkaxure MCPY pacCTOSAHUSA JJId UCIIOJIb30BAHUS ITPU CO3JaHUU paCCTOﬂHI/Iﬁ "3 JAHHBIX.

MHoromepHoe maclutabupoBaHue: dopma AaHHbIX

Ecm Bain akTUBHBIN HAOOp JAHHBIX MPEACTABIISIET PACCTOSIHUS MEX Y 00beKTAMU JIJIsl HEKOTOPOro Habopa
00BEKTOB UJIM PACCTOSIHUAS MEX/Iy IByMsI HAOOpaMu OOBEKTOB, 3aaiiTe GOpMY MATPHUIIBI BAIIUX JAHHBIX, YTOOBI
MTOJIYYUTH KOPPEKTHBIC PE3YIIbTATHL.

IHpumeuanue: Ecn B mnasoroBoM okHe Moiesb 3a1aHa IIOCTPOYHAS! 00YCIIOBICHHOCTD, BEIOOP (OpPMBI
KBaapaThasi cHMMeTPHYHASI HEBO3MOJKEH.

Co3faaHue mepbl AN MHOTOMepHOro macLutabupoBaHua

MHoroMepHOe MacHITaONPOBAHNE UCIOJIBb3YeT JaHHbIE TUMA PA3JIMYUA IS MOJTyUeHUs PElleHns 3a0a4u
Macmrabuposanusi. Ecim Bbl MMeeTe MHOTOMEpHbIE JJTaHHbIE (3HAYEHHSI NU3MEPEHHBIX IEPEMEHHBIX ), BbI TOJDKHBI
copMupOBaTH JAHHBIEC TUNA PA3JIMYMHI JIJIs TOJTyYEeHHsI PeLIeHHs 3a1a4 MaclTabuposanus. Bel MoxeTe 3a1aTh
Jetaan GOPMUPOBAHUS MEP PA3JIMUMs 110 BAIINM JTAHHBIM.

Mepa. B »T0if rpymme BB MOXETe 3aaTh Mepy pa3Inuns IS IPEICTOSIIEro anamm3a. Beibepute oqny n3
aIbTEPHATHUB B Tpymme Mepa B COOTBETCTBHH C THIIOM BAIINX JTAHHBIX M 3aTEM BBIOEPHUTE OJHY U3 Mep U3
BBITIAIAFOIIETO CIIUCKA MEP YKa3aHHOTO TUMA. JIOCTYIHBI CJIeyIOIue ajlbTePHATUBBI:

*  UnrepBanbhas. Paccrosaue EBkimmna, kBajpat paccrosinus Eskimma, UeOwimes, biiok, MunkoBckoro uim
Hactpoennas.
*  KommuectBa. Mepa xu-kBaapaT Wi Mepa (pu-KkBaapart.

e JIBomunas. Paccrosinue EBkimmaa, kBanpat paccrosinust EBkimna, Paziauuune pasmepos, Paziuune cTpykTyp,
Hucnepcus, Jlanc u Yusbsimc.

Co3naTts MaTpuny paccrosianii. [103BoJIsieT BEIOpATD 2JIEMEHT aHaM3a. AJIbTEpPHATHUBAMMU SIBJISTFOTCSE Mexay
nepeMeHHbIMU U Mex 1y HaOJIro AeHUSIMH.

IIpeoGpa3oBaTh 3Ha4eHns. B onperesieHHBIX CIIyYasx, KOTIa MacIITa0bl 3HAYEHN IEPEMEHHBIX CUITLHO
paszmmyaroTcsi, Bel, BO3MOXHO, 3aXOTHTE CTAHIAPTU3MUPOBATH 3HAUCHIS, IEPe/T TEM KaK BBIYHCIISATD OJIM30CTH
(HempUMEHNMO K ABOWYHBIM JAaHHBIM). BeIOeprTe MeTOX CTAaHAAPTU3ANNHT U3 BBITAJAFOIIETO CIIUCKA
CrannapTtusanus. Ecim ctangapruzanus He Tpedyercs, Boidepute Her.

Moaenb MHOromepHoro mactabupoBaHua

KOppeKTHOCTL OICHMBAHNA MOJIEJIM MHOTOMEPHOT O MaCIJ_ITa6I/IpOBaHI/I$[ 3aBUCUT OT JAHHBIX U BbI60pa MOJCJIN.

Illkana n3Mepenns. DTa IpyIia MO3BOJISLET 3aJaTh THII IKAJIBI BAIIUX JTAHHBIX. AJTbTEPHATHBAMH SIBJISTFOTCS
[Mopsiaxosas, UutepBasibhas u OTHoMIeHUiT. Ecim Banm nepeMeHHble U3MEPEHBI B OPSAKOBOI IIKaJjie, TO BBIOOP
Pa3Bs3bIBaTh CBSI3aHHbIE [I03BOJIUT PACCMATPUBATDH [IEPEMEHHbIC KaK HEMPEPBIBHbIE, TAK YTO MPobIieMa COBIA/ICHUT
WJTM CBsI3el (paBHBIX 3HAUEHUI [T pa3HbIX HAOJIOIeHNH) OyeT perieHa OnTHMaJIbHBIM 00pa3oM.
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O0yCJI0BJIEHHOCTb. DTa TPyIIa MO3BOJISIET ONPEIeINTh, KAKAE CPABHEHUSI OCMBICTICHHBI. AJTbTepHATHBAME
saBiisitoTcss Matpuunas, [loctpounast u besycioBHo.

Pa3smepnocTb. DTa rpynna no3BoJisieT 3a1aTh Ppa3MEepPHOCTH (YKCiIa U3MEPEeHU) pellieHnit 3a1aun
MacitTadupoBanus. JJ1s KaXa0ro Yuciia B 3aJJAHHOM JIMana3oHe HAXOJUTCS OJHO pelleHue. 3aaiTe nesble Mexmay
1 u 6. MuHMUMYM, paBHBIi 1, JOMYCTUM, TOJIBKO €CJIM BbI BbIOpam Paccrosinue EBkimMIa B KauecTBe MO/IEIN
MacmrabupoBanus. Ecim Bam TpeOyeTcst OJTHO pellieHre, 3aaliTe B KaueCTBE MUHUMYMa U MaKCUMyMa
OMHAKOBBIC 3HAUCHMUS.

Mojie/ib MaCIITAOUPOBAHUS. DTa TPYIIA MO3BOJISET 3a4aTh MPEANOJIOKEHNS, B KOTOPBIX OCYIIECTBIIIETCS
MacmTabupoBanue. Bo3aMOXHBIMU ajIbTepHATHBAMM SBJIsIIOTCS PaccTosinue EBkimaa u EBkimmaoBo paccTosiHue
WHAUBUAYAJIBHBIX pa3ymunii (3Ta Moesb nHave HasbiBaeTcss INDSCAL). JI1s Moien MHAMBUTY A IbHBIX PA3IMYMiA
¢ paccrosinueM EBkjmaa Bbl MOXeTe IOMETUTH 2JIeMeHT JlonmyckaTs oTpuiaTe/ibHbIe Beca CYObEKTOB , €CJIU 3TO
MOAXOMUT JIJISl BallIMX JaHHBIX.

MapameTpbl npoueaypsbl MHOoromepHoe maclutabuposaHue

Ber moxeTe 3a4aThb NapaMeTphl AJId 3aJa4Y MHOTOMEPHOT'O MaCLHTa6I/IpOBaHI/I${Z

BbiBouTb. DTa rpymnma No3BOJIIET 3aaTh BBIBOJ PA3JIMYHON BBIXOAHOM HHOpMamu. MoXHO BEIOpATh
I'pynnossie rpadukn, UnauBuayaasable rpaduku 11 cyobekToB, Matpuma gaHabX 1 CBOAKA IO MOJIENN U
napameTpam.

Kpurepun. DTa rpynna no3BoJisieT ONpeeuThb, KOrAa CJIeyeT OCTAHOBUTH UTepanuu. YToObl N3MEHUTDH 3HAYCHUS
110 YMOJIYAHUIO, BBEAUTE 3HAYCHUS 1711 CX0/IMMOCTD s-cTpecca , MUHUMYM s-cTpecca 1 MakcuMyM HTepanuii .

Cuynrath paccTosiHusA, MCHbIIIHEC N, NPONYIICHHBIMHA. PaCCTOfIHI/Iﬂ, MCHBIINE, YEM 3TO 3HAUYCHUC, UCKJIFOYAOTCA U3
aHaJM3a.

KomaHpga ALSCAL: nononHuTenbHbie BOBMOXHOCTU

SI3BIK CMHTaKCHUCa KOMaH/ TaKXe MO3BOJISCT:

* [lpuMeHUTHL MOAEIM TPEX JONOJIHUTEIbHBIX TUNOB, n3BecTHbIe kKak ASCAL, AINDS u GEMSCAL B siutepatype
10 MHOTOMEPHOMY MACIITa0MPOBAHUIO.

*  BbINOJHUTH MOJIMHOMUAJIbHBIE Pe00pa30BaHMS I TaHHBIX, U3MEPEHHBIX B MHTEPBAJILHOM IIKAJIC UJIU IITKAJIe
OTHOIICHUM.

* AHaIM3UPOBATH CXOJCTBA (BMECTO PACCTOSHUIA) 1711 HOPSAKOBBIX JaHHBIX.
* AHaJIM3UPOBATH HOMHUHAJIbHBIE JAHHBIE.
* CoxpaHATb B (ailyiax pa3myHble MATPUIILI KOOPIMHAT U BECOB U 3aTEM CUMTBIBATH X IS aHAJIN3A.

* BBecTu orpaHuyeHus 1J1si MHOTOMEPHOH pa3BEPTKU.

Ob6patuteck k Command Syntax Reference 3a nojHoi nHGOpPMANUCH O CHHTAKCHCE SI3bIKA KOMaH/I.
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nasa 32. CTaTUCTUKMN OTHOLLUEHUN

ITponenypa CTaTUCTUKM OTHOIICHUN MPEIOCTABIISET MOJIHBIN CIUCOK UTOXAIIMX CTATUCTUK JIJISI ONUCAHMS
OTHOIIIEHUS ABYX KOJIMYECTBEHHbBIX IEPEMEHHBIX.

BBI MOXeTe OTCOPTHPOBATH BBIBOJUMEIC PE3YJILTATHI IO 3HAYCHUSIM T PYNIUPYIOIICH MEpEMEHHON B BO3pACTAIOIIEM
i yOBIBAFOIIeM mopsiike. MOXHO OTMEHHUTH BBIBOJ] Pe3yJIbTATOB MPOIEIYPHl BBIYACICHUS CTATUCTHK OTHOIIICHWIA,
a COXpaHMTH UX BO BHEITHEM (ailre.

IIpumep. MoXHO Jiu CUUTATH OAMHAKOBBIM OTHOLLIEHUE OLEHOYHOM U IPOJAXKHOMU LIEH IOMOB B KQXKI0H U3 ISATU
cTpan? [Jsiast Ha BBIBOJ MPOIEAYPhl, MOKHO YBHJIETH, UYTO paclpeesieHie OTHOIICHUI U3MEHSETCS 3HAUUTEILHO
IIpY Nepexojie OT OJHON CTPaHBI K APYTOH.

Crarucrukn. Menuana, cpe/iHee, B3BEIIIEHHOE CPe/IHEE, TOBEPUTEIILHbII HHTEpBaJbl, kKoaddunuent pazopoca (KP),
[CHTPUPOBAHHBIN K MeIHaHe KOIDPUIUEHT BapHaIlNU, IEHTPUPOBAHHBIN K CpeTHEMY KOI((PUINCHT BapHAIINH,
unaekc perpeccuHoct (MP), crannapTHOe OTKIIOHEHHE, cpeaHee abcomroTHoe oTkiIoHeHue (CAQO), muana3oH,
MHHAMAaJIbHOE 1 MaKCHUMAaJIbHOE 3HAYCHUS, a4 TAKXKe MH/IEKC KOHIICHTPAIIUH [T 3a1aBAEMOT0 MOJIb30BaTEIIeM
rana3oHa B SBHOM BHE WJIM KaK MMPOIEHT OT MEINAHBI OTHOIICHHI, ONPEIe IO NHTePBa BOKPYT MEANAHEI.

JlaHHBIE AJ19 CTATUCTUK OTHOIICHUH

Jlannbie. J171st KOAUPOBKY 3HAYECHUN IPYNIUPYIOIIUX [EPEMEHHBIX (HOMUHAIBHBIX WM MOPSAKOBBIX ) UCIOJIB3YHTE
YHCJIa WU CTPOKH (710 8§ CHMBOJIOB).

HPEZ[HOJIO)KEHI’IH. HSpeMGHHbIC, KOTOPBIC 3aAaF0T YHUCIIMTECJIb U 3BHAMCHATECJIb OTHOILICHM A, JOJDKHBI OBITH
KOJIMYCCTBCHHBIMU NICPEMCHHBIMU, IPUHUMAOITUMU ITOJIOXKUTCIIbHBIC 3HAYCHU .

Kax moJiyuuTh CTaTUCTUKU OTHOIICHUI

1. BwiOepute B MeHIO:
Anam3 > Onucare/ibHble CTATHCTHKH > OTHOIIEHHE. ..
Bri6epuTe nepeMeHHYIO YHCITUTES.

BriOepuTe nepeMeHHYHO 3HAMCHATEJTS.

JIOIOJIHUTEIEHO MOXKHO:
* BrIOpaTh rpynmupyrouryro nepeMeHHyo 1 3a1aTh MOPSAOK IPYII B BBIBOJIE PE3yJIbTATOB.
* BrIOpaTh, BEIBOANUTH JIN PE3yIbTATHI B OKHE CPEICTBA MPOCMOTPA.

* BrIOpaTh, COXpaHUTH WJIM HET Pe3yJIbTAThI BO BHEIIHEM (aiijie 11 TaTbHEHIIero NCnoIb30BaHus, a TakXKe
3a7aTh UM (aiiya, rae pe3yIbTaThl Oy IyT COXPAHEHBI.

CTaTUCTUKN OTHOLLUEHUN

Pacnouno:kenue. MCpaMI/I MMOJIOKEHU A HEHTPA PACIIPECACIICHUA ABJIAIOTCA CTATUCTUKHU, KOTOPBIC ONNUCBIBAIOT
pacnpe/iesieHue OTHOLIEHUIA.

M Megmaﬂa. 3Ha‘IGHI/IC, TakKo€, 4TO YUCJIO OTHOLHCHHﬁ, KOTOPBIC MCHBIIC JAHHOTO 3HAYCHU S, U YUCJIO OTHOLHCHI/Iﬁ,
KOTOPHbIC 0oJIbIIIE JAaHHOT O 3HAYCHUS, OTUHAKOBBI.

e Cpeanee. Pe3ymbraT cyMMupOBaHUS OTHOIICHUI C IEJICHUEM Pe3yJIbTaTa Ha 00IIlee YHCI0 OTHOIICHUH.

* B3Bemennoe cpeanee. Pe3yﬂbTaT JCJICHUA CPEAHETO 3HAUYCHUS YUCTIUTCIIA Ha CPCIHEC 3HAUYCHUC 3HAMCHATEJIA.
B3geniennoe CpeAHEC TAKXKE ABJIACTCA CPEAHUM 3HAUYCHUCM OTHOHICHI/IfI, B3BCHICHHBIX C IOMOIIBIO 3HAMCHATECJIA.
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JloBepuTe/IbHbIE HHTEPBAJIbI. DTO MO3BOJISIET BHIBECTU JOBEPUTEIIbHBIC HHTEPBAJIBI IJIs1 CPEAHETO, MEAMAHbI 1
B3BCIIICHHOI'O CpeaHero. B kadecTBe MOBEPUTEILHOTO YPOBHS 3aJaliTe 3HAUYCHKE, OO0JIbIee 1in paBHoe 0 u
menbiiee 100.

Pa36poc. DTy cTaTUCTUKYN U3MEPSIOT BEJIMUUHY pa3dpoca HAOIIOAEHHBIX 3HAUCHUI.

CAO. Cpennee abCOIOTHOE OTKJIOHEHUE SIBIISIETCS PE3YJIbTATOM CYMMUPOBAHUS A0COTFOTHBIX OTKJIOHEHUI
OTHOUIEHHU OT MEMAHBI C JICJICHUEM pe3yjibTaTa Ha 00lIIee YUCII0 OTHOIICHUH.

KP. KoaddpummenT pazdpoca sBiIsieTcs: pe3yIbTaTOM IIPEICTABIECHIS CPeTHETO a0COTFOTHOTO OTKIJIOHEHUS B
BH/JIE IPOIEHTA OT MEIUAHBL.

up. I/IHHSKC PErpeCCUBHOCTH, ABJIACTCA PE3YJIbTATOM ACJICHUA CPCIHCTO Ha B3BCIICHHOC CPEIHEC.

KoBapunat, neHTpupoBanHblii 1o Menane. L{eHTpHpOBaHHBIM kK MeuaHe KO3 (PUIUEHT BapUalluyl SIBIIAETCS
pe3yJIbTaTOM MPEJCTaBJICHUs KBAIPATHOIO KOPHS U3 CPEHEro KBaipaTa OTKJIOHEHUHN OT Me/IUaHbl B BUJIE
MpOLEHTa OT MEIUAHBI.

KoBapunat, neHTpHpoBaHHbIii 1o cpeHeMy. L{eHTpUpoOBaHHEBIN K cpeHEMY KO3 GHUINEHT BapHAINN SBIIICTCS
pe3yIbTaTOM MPEACTABJICHNS CTAHAAPTHOTO OTKJIOHEHUS B BUJE NPOIEHTA OT MEIUAHBI.

CTaHZ[apTHOC OTKJIOHCHHE. PeSyJILTaT CYMMMUPOBAHUA KBAIPATOB OTKJIOHECHUM OTHOIIEHUMN OT CpEeaHEro, OACJICHUS
3TOU CYMMBI Ha YUCJIO O6H_I€C OTHOIIICHUIT Oe3 CAVMHUIBI U B3ATUSA ITOJIOKUTECIIBHOI'O KBAAPAaTHOTO KOPHA.

Z[nana:soﬂ. I[I/IaHaSOH SABJISACTCA PE3YJIbTATOM BBIUMUTAHUA MUHUMAJIBHOI'O OTHOIICHUS U3 MAKCUMAJIBHOT O
OTHOIIICHU .

Ml/lHl/lMyM. MI/IHI/IMyM ABJIACTCA HAMMCHBIIIUM OTHOIICHUCM.

MakcumyM. MaKkCUMyM SIBJISIETCSI HAMOOJIBIIIAM OTHOIIICHUEM.

Nupexc xonuentpamun. KoahounueHT KOHIEHTpauu U3MepSeT NPONIEHT OTHOIICHUH, KOTOPBIE MONagaroT B
HEKOTOPBIH nHTepBa1. OH MOXET OBITH BHIYUCIICH IBYMS PA3IMYHBIMU CIOCOOAMU:

OTHoweHnst Mexy. 371ech MHTEPBAJI 3a4aeTCs IBHO YKa3aHUEM HIDKHEH W BepXHel TpaHuI nHTepBaja. Beequre
3HAYCHUS] MUHUMAJIbHOM 1 MaKCUMAaJIbHOH 10Jiel 1 miekHuTe mo J[06aBuTh , 4TOOBI 3a71aTh MHTEPBAJL.

OTHowIeHns: B mpeieiax. 371ech HHTEPBAJ 3a0aeTCsl HESIBHO, YKa3aHUEM IPOICHTa OT MeIuaHbl. BBenuTe
3Havenue mexay 0 u 100, 3atem menkaute o Jodasuth . Hwkauit konen natepsasia pasex (1 — 0,01 X 3HaucHme)
X MenHMaHa, a BepxHuit konen paseH (1 + 0,01 X 3HaueHune) X MeauaHa.

176 1BM SPSS Statistics Base 23



naea 33. Kpusbie ROC

DTa mporieaypa moJie3Ha Ayt OUeHKH 3(Pp(GEKTUBHOCTH CXeM KJIacCU(UKAIIUK, B KOTOPBIX €CTh OJTHA IIEPEMEHHAsI C
JIBYMsI KATETOPUSIME, IO KOTOPBIM KJIACCUPUIUPYIOTCS OOBEKTHI.

IMpnmep. Bauk 3amHTEpEcOBaH B TOM, YTOOBI MPaBUIILHO KJIACCH(PUIIUPOBATEH 3aeMIIMKOB IO MPU3HAKY BO3BpaTa
WJTM He BO3BpATa MPEIOCTABIIIEMOT0 UM KpennuTa. [{J1s Takoi kiiaccupukamun pa3padboTaHbl pa3InyHbIe METO/IBI.
ROC kpuBBIe MOTYT UCTIOIH30BATHCS LI OIIEHKU TOTO, KaK XOPOIIIO pabOTAIOT 3TH METOIBI.

Craructuxu. [Tmomans non ROC kpuBoii ¢ TOBepUTEILHBIM HHTEPBAJIOM U ToukaMu KoopauHaT ROC kpuBoid.
Huarpammsr: kpuBast ROC.

Metoapl. Onenka mitormau o ROC kpuBoii MOXeT ObITh BBIYKCIIEHA MJIH HEApaMETPUUECKH, NN
apaMeTPUIECKH C HCIOJIb30BAHNUEM JIBAXK/IbI OTPHIATEILHOI 9KCIIOHeHIaIbHOM (binegative exponential) Moaesny.

Hannbie 11 ROC kpusoit

Jannble. TecTupyemble epeMeHHBIE SBIIIOTCS YUCI0OBBIMU. OHM HEPEKO MPEACTABIISIOT CO0O0 BEPOSTHOCTH,
MOJIy4EHHBIE U3 JUCKPIMHHAHTHOT'O AHAJIM3a WJIM JIOTUCTUYECKOM PErPecCuu, UM OLEHKU B IPOU3BOJIBHOM IIIKAJIE,
00603HavaromMe "CTeNeHb YBEPEHHOCTH' ' 3KCIEePTAa UJIM OIICHUBAIOIIETO B TOM, YTO CyOBEKT NOMAJaeT B Ty MJIM HHYIO
kateroputo. [lepeMeHHast COCTOSTHUSI MOKET OBITh JIFOOOTO TUMA U YKAa3bIBACT UCTUHHYIO KaTETOPUIO, K KOTOPOi
IPUHAJICKAT CyObEKT. 3HaUEeHNE IEPEMEHHOH COCTOSIHUSL 0003HAYAET KATErOPUIO, KOTOPYIO CJIETyeT
paccMaTpuBaTh KaK 0A0NCUTEALHYIO .

IIpeanono:xennst. [TpenmoaraeTcs, 4TO BO3pacTarOIIe 3HAYCHUS Ha [IIKAJIe KCIePTa UM OIICHUBAFOIIETO
MIPEJICTABIIAIOT BO3PACTAOIIYIO YBEPEHHOCTH B TOM, YTO CYOBEKT MPHHAIIICKUT OJHOMN KaTETOPHH, TOT1a KaK
yOBIBaFOIIIME 3HAYEHIS HA IIKAJIe TPEACTABIISIOT BO3PACTAOIIYIO YBEPEHHOCTH B TOM, UTO CYOBEKT MPHHAIICKUT
npyroii kareropuu. [1op30BaTesb JOJDKEH BEIOPATH HANIPABIICHHE, KOTOPOE OYIAET CUNTATHCS HOA0NCUTEALHBIM .
[IpeamosyaraeTcs TakXxe, YTO U3BECTHA UCTUHHAA KATETOPHS, K KOTOPOU MPUHAIJICKHUT KAK/IbIH CYOBEKT.

Kaxk 3anyctuts npouenypy ROC Kpussie

1. Bwibepute B MeHIO:
Anam3 > ROC Kpusbsle...

2. BoibepuTe 0JHY MM HECKOJIBKO TECTUPYEMBIX IEPEMEHHBIX C BEPOSITHOCTSIMU B Ka4€CTBE 3HAUCHUI.
BriGepute onHy IEpEeMEHHYIO COCTOSIHUSI.

4. 3az[a171Te IIOA0NCUTENbHOE 3HAUCHUC 1A HepCMeHHOﬁ COCTOsHUS.

MapameTtpbl npoueaypbl ROC Kpusbie

Bur moxeTe 3anath CJIeaAyrouue CHGI.[I/I(bI/IKaI_II/II/I JUJIsL ROC ananmuza:

Kaacenpukamus. [To3BossieT onpeaennTsb, CleayeT JIu Ipy Kiaccu(uKanuy BKIF0YATh 3HAYEHUE OTCEUCHUS B
TPYHIy, HICHTUPUIUPYEMYIO KaK 110410JcUTeAbHyl0 , WU HEeT. B HacTosIIIee BpeMs 3TO He BIIUSET Ha BHIBOJ
pe3yJIbTaTOB.

Hanpasienue Tecta. [1o3BoJseT 3a/1aTh HAIpaBJIEHUE LIKAJIbl IO OTHOLLEHUIO K IT0A0MCUTEAbHOU KATETOPUH.
ITapameTpsl JJ1s1 CTAHAAPTHON OMIMOKH Mo u. [To3BoJIsIeT 3a/1aTh METO/ ONIEHUBAHUS CTAHIAPTHON OIUOKH
IJTOIIAIH TTOJT KpUBOH. JIOCTYITHBIMU METOJIAMU SIBJISIFOTCSI HeTTapaMeTPUIECKU 1 OCHOBAHHBIN HA JIBAK b

OTPHIATEILHOM IKCIIOHEHIINATILHOM pacipe/iesieHnu. Takke MOXHO 33/1aTh YPOBEHb /ISl JOBEPUTEIILHOTO
uHTepBaIa. JJocTynHbIM sBisteTcs auana3oH oT 50.1% mo 99.9%.
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Iponymennbie 3nauenust. [103BoJIsIeT 3a1aTh PeXXUM 00paOOTKM MPOMYIIEHHBIX 3HAYCHHUIA.
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naea 34. Umutaumn

[Tporuo3Hsle MOAETH, HAIPUMED, JIMHEWHAS perpeccusi, TpeOyIT HaOopa BXOIHBIX TaHHBIX [IJII IPOTHO3a UCX0aa
UJIM LIEJIEBOTO 3HAa4YeHUs. Bo MHOIMX peasibHbIX IPUMEHEHUSIX 3HAYCHU S BXOAHBIX IAHHBIX HE SIBJISIFOTCS
onpeAesieHHbIMU. MIMuTanms no3BoJjIseT yuecTh HeOPeIeICHHOCTh BXOTHBIX TAaHHBIX MPOTHO3HBIX MOJIeJIeH 1
OIIGHUTB BEPOSITHOCTh PA3JIMYHBIX HCXOJO0B MOJIEIH B IPUCYTCTBUHU 3TOI HeonpeaeseHHocTH. Hanpumep, y Bac
UMeEETCsI MOJIeJIb TPUOBLIIH, KOTOPask BKJIFOYAET CTOUMOCTh MAaTEPUAJIOB B KA4€CTBE BXOIHBIX TAHHBIX, OJHAKO
CYIIECTBYET HEONPEIEJIEHHOCTD B IIEHE U3-3a BOJIATUIBHOCTHU pbIHKA. JIJIs1 MOIEIMPOBAHNUS 3TONH HEONPEAEICHHOCTH
U OIPE/ICJICHUS €€ BIIMSIHUS Ha MPUOBLIIb MOKHO BOCIOJIb30BATHCS UMUTALIUEH.

Jutst mvutanuu B IBM SPSS Statistics ncnosb3yercst metonq MonTe-Kapito. HeonpeieieHHbIE BXOHBIE JaHHBIC
MOJICJIIPYIOTCS C paclpeieIeHISIMA BEPOITHOCTH (HAapUMep, C TPEYTrOJIBHBIM pacipeaesieanem). iIMuTupoBaHHBIE
3HAYCHMSI 9TUX BXOJHBIX JAHHBIX CO3AIOTCS, UCXOA U3 ITUX pacupeesieHnid. BXonHbIe JaHHbBIE, 3HAYCHUS
KOTOPBIX U3BECTHBI, OCTAIOTCS MOCTOSHHBIMU. [IpOTrHO3HAS MOJIEJTb OIICHUBAETCS IMPU TOMOIIU IMATHPOBAHHOTO
3HAYEHUS JIJI BCEX HEOMPEACJICHHBIX BXOAHBIX TAHHBIX U (PUKCUPOBAHHBIX 3HAUEHUI JIJIs1 U3BECTHBIX BXOJIHBIX
nanHbIX. Ha uX OCHOBE paccuuThIBAETC LEJieBOe 3HAUCHUE (UJIU 1IeJIeBble 3HAYeHUs1) Moienu. [Iponecc moBTopsieTcs
MHOXECTBO pa3 (OOBIYHO JMECSITKY THICSY WJIM COTHU THICSY pa3). B pe3ysbTaTe mojy4aeTcs: pacupe/iesieHHE IeIeBhIX
3HA4YEHUIl, KOTOPOE MOXKHO UCIOJIb30BATH JJIs OTBETA HA BONPOCHI O BeposATHOCTsX. B xonTekcte IBM SPSS
Statistics mpu kaxI0M MOBTOPE IPOIlecca CO3IAETCs OTAeIbHOE HaOIFoeHue (3aMiCh) JaHHBIX, KOTOPOE COCTOUT U3
Ha0Opa IMUTHUPOBAHHBIX 3HAYCHWI JJI51 HEOTIPEIeJICHHBIX BXOIHBIX TaHHBIX, (PUKCHPOBAHHBIX 3HAUCHUN 1
MIPOTHO3HOTO IIEJICBOTO 3HAYCHMS (VJIM 3HAYCHUIT) MOISIIH.

Bbl MOXeTE Tak)ke MUMUTUPOBATDH JaHHBIE IPU OTCYTCTBUM IIPOTHO3HOM MOJEIH, 3aaB PACIPEIEIICHUS
BEPOSITHOCTEH! JIJI51 MEPEMEHHBIX, KOTOPBIE OyIyT UMUTHPOBATHCS. Kakaoe creHepupoBaHHOE HAOIFOICHNE TaHHBIX
COCTOUT U3 HAOOPAa UMUTHPOBAHHBIX 3HAUYCHUN IS yKa3aHHBIX IEPEMEHHBIX.

YUTOOBI BBEIIOJHUTH IMUTAIIUIO, HEOOXOAMMO yKa3aTh MOPOOHBIC CBEICHUS, TAKHE KaK IPOTHO3HYIO MO/JIEb,
pachpe/iesieHUs] BEPOSITHOCTH JIJIS1 HEOMPE/ISJICHHBIX BXOIHBIMHY JAHHBIX, KOPPEJIAIHU MEKIY STUMH BXOIHBIMHI
3HAYCHUSIMH U (DUKCUPOBAHHBIMU 3HAUYCHUSIMHU. [10CTIe yKa3aHUs BCEX CBE/ICHUN JIJIS UMUTAIUM MOYXHO BBIOJIHUTH
€e U JIOMOJIHUTESIbHO COXPAHUTD €€ XapaKTePUCTUKH B (hailyl niiana uMutamun. MOKHO MO/ICTIMTHCS 3TUM ILIAHOM C
JIDYTUMU TMOJIb30BATENIIMU, KOTOPbBIE 3aTEM MOT'YT 3aMyCTUTh UMHUTAINIO O3 HEOOXOIUMOCTH BHUKATH B
MOAPOOHOCTH €€ CO3/TaHMSI.

J1st paboThl ¢ UMHUTALMSIMH JIOCTYIIHBI 1Ba nHTEepdeiica. Mactep nmurtanwmii (Simulation Builder) npencrasisier
co00li pacIupeHHbIi HHTEPQEIC IJIs MOJIb30BaTe e, KOTOPhIe pPa3padaThIBAIOT U BBIIOJIHIOT uMuTanuu. OH
obecrieunBaeT MOJHBIH HAOOP BO3MOXHOCTEH: pa3paboTka IMHTALNH, COXPAHCHUE €€ XapaKTepUCTUK B (aiis niana
AMUTAINH, YKa3aHUE BBIBOIA U 3aITyCK IMUTANNU. MOXHO CO30aTh UMHTAIIMIO Ha OCHOBE (aitina momerm IBM
SPSS mm Ha ocHOBe HabOpa ONpeIesITieMbIX MOJIH30BaTeJIEM YpaBHEHH B MacTepe nmMuTanuii. Kpome Toro,
MOYHO 3aTpy3UTh UMEIOIINIICS TUIAH UMHUTAIINU B MAacTep UMHATAIINN, I3MEHHUTH JTFOOBIE HACTPOMKH 1 3aITyCTUTD
UMHUTAINIO, IPH HEOOXOAMMOCTH COXPAHUB e¢ OOHOBJICHHBIH IUTaH. Takke JOCTYNEeH yIPOIICHHbIH nHTepdeiic a1t
TeX CJIydYaeB, KOT/a MJIaH IMHUTAINH y’Ke UMECTCS, U Hy>KHO ITPOCTO 3amycTUTh ee. OH MO3BOJIICT H3MEHSATh
HACTPOWKH, YTOOBI BBINOJIHATE MMUTALIUIO IPH PA3HBIX YCIOBUSIX, OJHAKO HE 0OeCHeYnBaeT MOJIHBIN HAOOP
BO3MOJKHOCTEI MacTepa UMUTALMI 1J1 UX CO3JaHUs.

MopAnokK pa3paboTKu MMUTaUMK Ha ocHoBe daitna mogenu

1. Bwibepute B MeHIO:

Anamm3 > Uvnrtanus...
2. Boibepute Boiopats daiis mogesm SPSS 1 Haxkxmute kHonky ITpoaoknTs.
3. OTkpoiiTe HYKXHBIH (aiia Moem.

®aiin moneru - 3to daitin XML, conepxarmii moaesis PMML, coznannyro u3 IBM SPSS Statistics usin IBM
SPSS Modeler. JlonoTHATEIFHYO HHPOPMAIIIO CMOTPHUTE B pa3/ieiie [*Brutazka Mogess” Ha crp. 182]
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4. Ha Briaake mutanus (B MacTepe IMHUTAINI) YKAXKXUTE PACIpPEIeTICHUS BEPOITHOCTH IJI1 MMUTHPOBAHHBIX
BXOJSIIUX JAHHBIX U (PUKCUPOBAHHBIX 3HAUCHUH. EC/I B aKTUBHOM HaOOpe JaHHBIX COJIEPKATCS
XPOHOJIOTMYECKHE JAHHBIE JIJIT UMUTUPOBAHHBIX BXOJIHBIX JAHHBIX, HAKMUTE KHONKY [TogoruaTh Bee st
ABTOMATHYECKOTO OINpe/IeJIeHUs pacipe/iesieHns], KOTOpoe HanboJjiee TOYHO COOTBETCTBYET TaHHBIM JJIs
KaXI0T0 BXOJISIIIIET0 3HAYCHUSI, & TAKXKE JIJIS ONpeIeSIeHUs] KOPPeJSIIuid Mex 1y HUMHU. [{J1s Kaxka0ro
UMHUTHPOBAHHOTO BXOJHOTO 3HAYCHHUS, HE COOTBETCTBYFOIIECTO TAHHBIM XPOHOJIOTHH, BbI IOJDKHBI SIBHO YKa3aTh
pacnpeesicHue, BEIOpaB THIT paCIpEC/ICHHSI U BBES 00s3aTeIbHbIC TapaMeTPHhI.

5. Haxwmute KkHONKY BBINOJIHUTD, YTOOBI BHITOJTHUTE UMHUTALUIO. [10 YMOTUAHNUIO IJIAH UMHUTALIUU C TOAPOOHBIMU
CBEJICHUSIMU O HE COXpAHSETCS] B MECTO, YKA3aHHOE B HACTPOMKAX COXPAHEHUS.

JIOCTYIHEI CIIeTyFOIIHE TTapaMeTPhI:
* V3MeHuTe pacrnosioKeHne COXpPAaHEHHOTO IIJIAHA UMUTAIINY.
*  VKaXuTe N3BECTHBIE KOPPEISAINN MEXTy UMATHPOBAHHBIMI BXOIHBIMH TaHHBIMH.

* BrlyncimTe aBTOMaTHYECKU Ta6m/1uy CONPSKCHHOCTH CBsI3el MEXKAY KaTCropuaJlbHbIMHA BXOJIHBIMU IIOJIIMHA U
HCHOHLSyﬁTS OTHU CBA3U IIPpU ITCHEPUPOBAHUU JAHHBIX JJI 9TUX BXOJAHBIX MOJIEH.

*  VKaxuTe aHAJM3 YyBCTBUTEILHOCTH JIJIsl M3YyueHUs 3 peKTa Bapuannu GUKCHPOBAHHBIX 3HAYCHUI MJIM BapUaluu
napaMerpa paclupeneseHus AJ1s1 UMUTUPOBAHHBIX BXOJHBIX JAHHbIX.

*  VKaxuTe IOMOJHUTEbHbIE TApaMeTPhl, HAIPUMED, HACTPOUKY MaKCUMAJIbHOTO KOJIMYEeCTBA HAOIIFOIEHUH ISt
(hopMUPOBAHUS UJTH 3aMIPOCA XBOCTOBOM BHIOOPKH.

e Hacrpoiika BbIBOMA.

° COXpaHCHI/Ie UMUTUPOBAHHBIX JAHHBIX B (baﬁn JaHHBIX.

MopAaokK paspaboTKU UMUTALIMKM HA OCHOBE NOJIb30BaTeNbCKNX
ypaBHEeHUN

1. Bribepute B MeHIO:
Anajm3 > Umnranus...
Bri6epute BBecTn ypaBHennsi 1 HaxmMuTe KHONKY [TpoT0KATD.

3. UToOBI onpeAesuTh KaXxa0€ ypaBHEHHE JJIs IPOTHO3HOW MO/IeJU, Ha BKJIaike Moiesib MacTepa UMHUTAIUR
HaxxmuTe kKHonKy HoBoe ypaBnenne.

4. HlenxauTe MO BKJIAAKe ViMuTaIms n 3a1aiiTe pacipeieieHis BEPOSATHOCTH JJI1 IMUTHPOBAHHBIX
(bMKCHPOBAHHBIX BXOASAINX 3HaUeHUH. EciM B aKTUBHOM HaOOpe JaHHBIX COAEPKATCS XPOHOJIOTUIECKIE
JTAHHBIE JUJII UMUTHPOBAHHBIX BXOJHBIX JAHHBIX, HAXXMUTe KHONKY IToornaTe Bee 17151 aBTOMaTHYECKOTO
OIpeieJIeHNus pacipe/ieseHus, KOTOpoe HauboJiee TOYHO COOTBETCTBYET JAHHBIM JJIS KaXK10I0 BXOJAIIETO
3HAUEHHUS, a TAKXKe JJIs ONpeIesIeHNs] KOPPesInuil MexX Ty HUMU. [{J1 KaXkJ0ro IMUTHPOBAHHOTO BXOJHOTO
3HAYEHUs, HE COOTBETCTBYIOIIETO JAHHBIM XPOHOJIOTHUH, BbI TOJDKHBI SIBHO YKa3aTh pacupe/iesieHue, BbIOpaB TUI
pacnpesieJicHus ¥ BBeIsI 00513aTeJIbHbBIC TapaMeTPBL.

5. Haxwmute kHONKY BBINOJIHUTD, YTOOBI BHITOJTHUTE UMHUTALUIO. [10 YMOTUAHUIO IJIAH UMHUTALIUU C TOAPOOHBIMUI
CBEJICHUSIMU O HEM COXpAHSETCS] B MECTO, YKA3aHHOE B HACTPOMKAX COXPAHEHUS.

JIOCTYIHEI CIIeTyFOIIHE TTapaMeTPhI:
e V3MeHuTe pacrnosioKeHne COXPAHEHHOTO MIJIAHA UMUTAIINY.
*  VKaXxuTe N3BECTHBIC KOPPEIAINN MEXTy UMATAPOBAHHBIME BXOIHBIMH TaHHBIMH.

e BrluncimTe aBTOMaTHYECKU Ta6m/1uy CONPSXKCHHOCTH CBsI3el MECXKAY KaTCropuaJlbHbIMH BXOJHBIMU IIOJIIMHA U
ncnonwyﬁw OTHU CBA3U IIPpU IT'CHEPUPOBAHUN JAHHBIX JJI 9TUX BXOJAHBIX MOJIEH.

*  VKaxuTe aHAJM3 YyBCTBUTEJILHOCTH JIJIsl M3YyueHUs 3 pekTa Bapuaunu (GUKCUPOBAHHBIX 3HAYCHUN MJIM BapUaIUU
napaMerpa paclupeneseHus AJ1s1 UMUTUPOBAHHbBIX BXOAHBIX JAHHbIX.

*  VKaxuTe IONMOJHUTEbHBIE TapaMeTPhl, HAIPUMED, HACTPOUKY MaKCUMAJIbHOTO KOJIMYEeCTBA HAOIIFOIEHUH ISt
(hopMUPOBAHUS UJTH 3aMIPOCA XBOCTOBOU BHIOOPKH.

e Hacrpoiika BbIBOMA.

° COXpaHCHI/Ie UMUTUPOBAHHBIX JAHHBIX B (baﬁn JaHHBIX.
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Mopanok pa3paboTkun umutTaummn 6e3 NpPorHo3Hou moaenu

1. W3 meHnro BbIOepuTE:
Anamu3 > Umuranus...
2. Ienkaute no Co31aTh MIMHTHPOBAHHBIE TAHHBIE U HAXKMUTE KHONIKY [1Ipo10/IKuTE.

3. Ha Bxyagke Moaens (B MacTepe UMUTAIMIT) BEIOEPUTE MOJISI, KOTOPbIE BBl XOTUTE UMUTUPOBATh. MOXHO
BBIOPATH MOJIS U3 AKTUBHOI'O HAOOPA TaHHBIX UJIU ONPEJE/IUTh HOBBIE MOJIS, HaxkaB KHONKY Co3aaTh.

4. HIG.J'IKHI/ITC 10 BKJIAJKE I/IMI/ITaI_II/IH u 3ajanTe pacupeaciiCHnud BEPOATHOCTU JIA HOHeﬁ, JJIA KOTOPBIX XOTUTE

BBIIIOJIHUTH UMUTALIUIO. Ecau B akTuBHOM Ha6ope JAHHBIX COACPKATCA XPOHOJIOTUYCCKUE JAaHHBIC 1JIA
KaKuX-JI100 U3 9TUX noneﬁ, HAXXMUTEC KHOIIKY HO}IOFHaTb BC€ IJI1 aBTOMATUYCCKOT'O OIIPCACIICHU A

pacapeaciicHusd, KOTopoe HauboJIee TOYHO COOTBETCTBYCT JaHHBIM U IJIS1 OIIPEACIICHU S Koppenﬁunﬁ MCXKOY

OTUMU IIOJISIMU. Z[J'I?I noneﬁ, HC COOTBCTCTBYIOIIUX JAaHHBIM XPOHOJIOIUWH, BbI JOJDKHBI IBHO YKa3aTb
pacupeaciCHuce, BbIGpaB THII paClIpeacIICHUS U BBCIs1 00s13aTeJIbHBIE nmapaMeETphbI.

5. Haxmute kHONKY BbINOHATB, YTOOBI BBIMOJHUTH UMUTANUIO. [0 yMOTYaHUIO UMUTUPOBAHHBIE JJAHHBIE

COXPAaHAIOTCSI B HOBOM Ha6ope JAaHHBIX, 3aJAHHOM B IIapaMeTpax COXpaHCHUS. KpOMe TOT'O, IIJIAH UMUTaIUU C

HOHpO6HLIMI/I CBEJICHUSIMU O HEl COXpAaHACTCA B MECTO, YKA3dHHOC B HaCTpOﬁKaX COXpaHCHUS.

JlOCTYIHEI CIIeTyFOIIHe TapaMeTPhI:
e V3MeHUTE NOJIOKEHUE TAHHBIX UMUTAIMU UM COXPAHEHHOTO MJIaHA UMHUTAIIUY.

* VKaxuTe U3BECTHbHIC Koppeanuu MEXIy UMUTUPOBAHHBIMU ITOJIAMU.

e BrlynciamTe aBTOMAaTHYECKT Ta6m/my CONPSIKCHHOCTH CBsI3el MCXKAY KaTCropuaJIbHbIMHU IIOJIIMU U HCHOJ’IB?)YﬁTC

OTH CBA3U IIPU TCHEPUPOBAHUUN JAHHBIX IJIA 3TUX MOJICH.

* VkaxuTe aHAJIU3 YYBCTBUTCIILHOCTU JId U3YUCHU A 3(1)(1)6KT& napaMeTpa pacupeacjacHus 1Ji1 UMUTUPOBAHHOT'O

I10JIA.

* Vkaxure JOMNOJIHUTEJIbHBIC TAapaMETPhbI, HAITPUMED, YUCJIO TCHEPUPYEMBIX CIIyYaCB.

I'Iopﬂnou BbiNOJIHEHUA UMUTAUKUUN U3 NaHa

ﬂOCTyHHLI JaBa crioco0a BBIIOJIHEHUS MMUTAIUU U3 IJ1aHa. MOKHO BOCHOJIB30BAThHCS JUAJIOTOBBIM OKHOM

Brmoaenne UMUTaUu, KOTOPOC B OCHOBHOM IIPCAHA3HAYCHO AJIs BBIIIOJIHCHUA UMUTAIIUU U3 I1JIaHA. KpOMe 9TOIO,

MOKHO BOCIIOJIb30BATBLCSA MaCTEPOM HMUTAIUN.

ITops 1ok UCOIB30BAHNUS AUATIOrOBOrO OKHA BBINOJIHEHNE UMUATALINY .
1. Bribepure B MeH!O:
Anam3 > Umuranus...

Brei6eprute OTKPBITH CYIIECTBYIOIMIA MJIAH MMHTALAH.

Y6CL[I/ITCCI), 4YTO MEPCKIIOIATCIIb OTKprTI) B Mactepe l/lMI/ITaIl](li’i BBIKJIFOYCH, U HA)KMUTC KHOIIKY HpOZIOJI)Kl/lTb.

2
3
4. OTKpoiiTe HY)KHBI TUTAH UMUTAIINN.
5

B JAUaJIOTOBOM OKHE Brimommenne HUMUTaAlU HAXXMUTEC KHOIIKY BbInoHuTs.

[Topsimok BBINOJHEHUSI UMUTALUMU U3 MAcTepa UMUTALMH.

1. Bribepute B MeHIO:

Anam3 > Vimuranus...

Br16epute OTKPBITH CYIIECTBYIOIMIA MJIAH MMHTAIAH.

Bxomrounte nepexsrouatesis OTKpbITH B MacTepe HMMHTAIMIA 1 HaxkMuTe KHONKY ITpoao/KkuTh.
OTKpoOlTe HYKHBII TUTAH UMUTAIINH.

Ha BKJIAJIKC WMuTanus u3aMeHuTe BCe 3HAUCHUS napaMeTpoOB, KOTOPBIC Bbl XOTUTEC U3MCHUTD.

AN T

HaxwmuTe kHONKY BoINOHHTB, YTOOB! BBHITOJHUTH UIMUTALUIO.

KpOMe TOT'0, MOXXHO BBIIIOJIHUTH Hef/'ICTBI/IH, KOTOPBIC YKAa3aHbI HUXCEC.
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* Hacrpoiika nim n3MeHeHne aHaIM3a YyBCTBUTEJILHOCTH JJIs M3YUeHHs a3 deKTa Bapruanun GUKCHPOBAHHBIX
3HAYCHUH WJIM BapUAIIMU MapaMeTpa pacupeaesieHus 111 MMATHPOBAHHBIX BXOIHBIX JAHHBIX.

e H3meHenue pacnpeﬂeneHHﬁ n Koppenﬂunﬁ JJI1 UMUATUPOBAHHBIX BXOAHBIX JAHHBIX B COOTBETCTBUH C HOBBIMHU
JaHHBIMU.

* M3meHeHue pacnpezesieHus A1 IMUTHPOBAHHBIX BXOAHBIX JAHHBIX.
* Hacrpoiika BeiBOAA.

M CoxpaHeHHe UMUTHUPOBAHHBIX JaHHBIX B (I)aﬁn JaHHBIX.

MacTtep umutaumnmn

Macrep UMHATAIMN TPEAOCTABIISIET HOJIHBI HAOOP BO3ZMOXKHOCTEH! IS pa3pabOTKH 1 BRIMOJIHEHHS nMuTamid. OH
HO3BOJISCT BBIOJHUTH 00IIMe 3aa41, KOTOPbIE NePEUNCIICHBI HIXE.

* Pa3paboTka u BbITIOJIHEHHUE IJIaHA UMUTANnU 1711 Mojiesn IBM SPSS, onpenenennoii B daitine momgesn PMML.

° Pa3pa60TKa U BBIIIOJIHCHUEC UMUTAIIUU OJIA HpOFHOSHOﬁ MoJ€J1d, OHpeHCJ'IeHHOfI Ha60pOM HAaCTpanBacMbIX
ypaBHCHHﬁ, OHNPCACIJICHHBIX ITOJIb30BATEIICM.

* Pa3paboTka U BBIIOJIHEHNE UMHUTAIMN, KOTOPAsI TEHEPUPYET JaHHBIC IPH OTCYTCTBUU IPOTHO3ZHOM MO/IEIIH.

* BrImosHeHne UMUTAINA HA OCHOBE CYLICCTBYIOIICT O IIJIaHa C JOIIOJIHUTCIIbHBIM U3MCHCHUCM HACTPOCK IIJIaHA.

Bknagka Moagenb

J1s umMuTanui, OCHOBaHHbBIX HAa IPOTHO3HOM MoJiesu, BKJIaaka Mojesb 3a/1aeT UCTOYHUK MoJesu. JJ1a uMutanuit,
HE COJEepKAIMX NPOrHO3HYIO MOJEJb, BKJIa/ika Moesp 3a/1aeT noJs U1l UMUTALIUH.

Boi6pats daiis mogemu SPSS. Dta ommus yka3slBaeT, 4TO IPOTHO3HASI MOJEIIb olpenessieTcs B (aiiye mome IBM
SPSS. ®aiisr mosiesu IBM SPSS - ato daiisn XML, conepxaruit Mmoaear PMML, co3nannyro u3 IBM SPSS Statistics
mwm IBM SPSS Modeler. ITporao3nbie MoJiem CO3/1at0TCs MPOIeAypaMu, TAKAMU Kak JimHeitHas perpeccus (Linear
Regression) m nepeBbs perrenwmii (Decision Trees) B IBM SPSS Statistics, 1 MOTyT 9KCTIOPTHPOBATECS B (aiin
Mojier. MOXHO HCHOJIb30BATh APYIYIO0 MO b, HAKMHUTE TSI 9TOTO KHOTKY O630p 1 BEIOepUTE HYKHBIN (aiii.

B macrepe umutanuii nogaepxxusarorcss Moaeau PMML
* JIMHEIHAsS perpeccus

* O06o00ueHHas JIMHEHHAs MOJEJIb

* OOwas JuHeitHas MOIeTb

* bBunapHas TOTHCTHYECKAS PErPecCHs

* MyJbTUHOMHUAJIbHAS JIOTUCTUYECKAS PErPecCust
* IlopsakoBasi MOJIMHOMHUAJIbHAS PETPECCHS

* Perpeccust Kokca

e JlepeBo

* JepeBo ¢ npumeHenneM Oycturra (C5)

e JIUCKpUMHHAHTHOE

e JIByX3TamHbIA KJIACTEPHBIN aHAIN3

* Kracrepuzanus K-cpegaumu

* HeiipoceTb

* Habop npaBui1 (CIUCOK perIeHwmi)

ITpumeuanue:

* Hcnomb3oBanue mojenieit PMML, y KOTOPBIX HECKOJILKO MOJIEH (epeMEHHBIX) HAa3HAUYEHUS NI HECKOJIBKO
pa36HCHHﬁ, B UMUTAIUU HE NOJACPKUBACTCH.

* 3HavYecHUS CTPOKOBBIX BXOJHBIX MoJiel MoJIeJIeil JIOTUCTUYECKOMI perpeccun OrpaHn4CcHbl B MOJCIIN 8 Oaiitamu.
Ecmm BBI 3aHOCHTE Takme CTPOYHBIC 3HAYCHU S B AKTUBHBIN Ha60p JaHHBIX, y6CHI/ITCCb, YTO UX JJIMHA HE
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MpeBbIIaeT 8 OalT. 3HAYCHUS TAHHBIX JJIMHHEE 8 OAWT MCKJIFOYATOTCS U3 CBSI3aHHOT'O KATErOPHAILHOTO
pacnpeaesICHrs Ipyu BBOAC U BEIBOASATCA KaK HECOOTBETCTBYIOIIUE B BI)IXOI[HOﬁ Ta6J’[HHC HCCOOTBCTCTByI-OH_II/IC
KaTeropuu.

BBecTu ypaBHeHus 1151 MoJieJ M. DTOT MapaMeTp YKa3bIBAET, YTO MPOTHO3HASI MOAEJIb COCTOUT U3 OJTHOTO UJIU
HECKOJIbKHX HACTPAaUBAEMBIX YPaBHCHUH, CO3[ITAHHBIX MOJIb30BaTelieM. UTOOBI CO3/1aTh YPaBHECHUS, HAXKMHUTE KHOIIKY
HoBoe ypaBuenune. OTKpoeTCs peJakTOp ypaBHEHUi. B 3TOM pegaxTope MOKHO U3MEHSITh CYIIECTBYIOIINE
ypaBHEHUSI, KOMMPOBATH UX LI UCIIOJIH30BAHNS B KaYeCTBE IIa0JIOHOB [IJI1 HOBBIX YPABHEHHH, I3MEHSTh UX
MOPSIIOK U YAAJISATh UX.

M MaCTep UMUTAIUNA HE IoAACPKUBACT CUCTEMBI COBMECTHBIX ypaBHCHI/IfI nJm ypaBHeHI/Iﬁ, CJICBOC 3HAUCHUC
KOTOPBIX HE ABJISACTCA JIMHEHHBIM.

* HacrpauBaeMmble ypaBHEHUSI OLICHUBAIOTCS B TOM IIOPsIIKE, B KOTOPOM OHM yKa3aHbl. Eciin ypaBHeHUe 1J1s
JAHHOT'O 11eJIEBOT0 3HAYCHUS 3aBUCUT OT JPYroro LeJeBOro 3HaYeHus, TO HOCIeqHee JOJDKHO OBbITh ONPeIeSICHO
JI0 TIEPBOTO.

PaccMoTpuM HabOp U3 TpeX ypaBHEHUIl HIKE; ypaBHEHUE IS profit 3aBUCUT OT 3HAYCHUIL revenue U expenses,
[IO3TOMY YPABHEHUS Il Fevenue U expenses NOJDKHBI IPEIIECTBOBATh YPABHEHUIO IS profit.

revenue = pricexvolume
expenses = fixed + volumex(unit_cost_materials + unit_cost_labor)
profit = revenue - expenses

COS}IaTL HMHUTHPOBAHHLIC TAHHbLIC 0e3 MO/1CJId. BI)I6epI/ITe 9Ty OIuro, YTOOBI UMUTHUPOBATH JAHHBIC oe3 HpOl'HO3HOﬁ
MOJCJIA. 3aaa171Te IIOJIA J11 UMUTUPOBAHUA, BLIGpaB UX U3 aKTUBHOT'O Ha6opa JAaHHBIX UJIX HaXXaB KHOIIKY C03]13T]>
JJI1 OIIPCACIJICHU A HOBBIX MoJIeH.

PenaxkTop ypaBHeHuun
PenaKTop ypaBHeHI/Iﬁ IMO3BOJIACT CO3JaBaTh UJIK UBMECHATDH HACTPAUBACMBIC YPABHCHUSA TJIA l'IpOl"HOSHOfI MOJICIIN.

M Bpra)KCHI/IG JJI1 YPABHCHUS MOXET COACPIKATD IOJIAA U3 AKTUBHOT' O Ha60pa JAQHHBIX UJIM HOBBIX MOJIEH BXOIHBIX
JaHHBIX, KOTOPBIC OIIPCACJICHBI B PCIAKTOPEC ypaBHCHI/IfI.

e MoxHO ykazaTtb CBOMCTBa eIk, TAKUC KaK IIKaJly U3MEPCHUSI, METKHI 3HAYCHUH U CO3JaHNe BBIBOAA AJIS LIEJIM.

° LICJ'ICBI)I@ S3HAYCHUC PAHHEC OMPCICIICHHBIX MO/IeJIE MOXHO UCIOJIb30BATh KaK BXOISIIME 3HAUCHUS s
TCKYLICTO YPABHEHUS, YTO MO3BOJIACT CO3AaBATh CBA3AHHLIC YPABHCHUS.

e K ypaBHEHHIO MOXHO MPHUJIOKHUTDH ONMUCATEIBHBIN KOMMeHTapuii. KoMMeHTapuu moka3aHsl psJIOM ¢ ypaBHEHHEM
Ha BKJagke MoJieib.

1. Beemute HazBauue nesm. (Heobs3aTembH0) Bridepute [IpaBka, 4TOOBI OTKPBITH AUAIOTOBOE OKHO
OmnpeneieHHBIE BXOIHBIC JaHHBIC, TIO3BOJISIONIEEe M3MEHUTh CBOWCTBA IO YMOJYAHUIO I Ha3HAUCHMUS.

2. st co3manust BBIpAXEHUS MOKHO BCTABJIATH KOMIIOHEHTHI B 1MoJie UUCI0BOE BBIpAXKEHHE UJIM BBECTH B HETO
yCJIOBUE BPYUHYIO.

* MoxHO IMOCTPOUTH BBIPAXKEHUC IPU ITOMOIIU 1oJieit aKTUBHOI'O Ha6opa JAHHBIX UJIX ONPEIACIINTh HOBBIC
BXOJHbIC JAHHBIC, HAXKaB KHOIIKY C03Z[3TI). 210 OTKPOCT AUAJIOrOBOC OKHO Onpeﬂeneﬂne BXOOAIIUX JAHHBIX.

* BBl MOXeTe BCTABIIATH (QYHKINHT, BRIOpAB Tpyniy GYHKIHN 13 Criiucka [ pymmsl GYHKIIA U TBaK/IBI IIICJIKHYB
3aTeM Ha (GyHKIHHK B cniucke OYHKIUY (MJIM BEIOpaB (DYHKITHIO U 3aTEM IIEJIKHYB Ha KHOIIKE CO CTPEJIKON).
BBeauTe Bce mapaMeTprl, OTMEUEHHBIE 3HAKAMHU Bonpoca. Beroop rpynmns! Bee obecrieunBaeT BBIBOJI CITCKA BCEX
JIOCTYNHBIX QyHKIMIA. B cienuaabHo BbIACIEHHOM 00JIaCTH AUAJIOTOBOTO OKHA MOKAa3aHO KPATKOE ONUCAHUE
BBIOpaHHOI (hyHKIIUU.

* TekCTOBBIE KOHCTAHTHI TOJIKHBI OBITh 3aKJIFOYCHBI B aHOCTpO(be.

* B 3HaveHMSIX C JCCATUIHBIMU 3HAKAMU B KAYECTBE ACCATUYHOTO PA3ACIIMTCIIA JOJDKHA UCIIOJIB30BATHCS TOYKA ()

HpuMettaHue: B nmuTanum e NOAACPIKUBAROTCA MOJIB30BATCIIbCKUC YPABHCHU S CO CTPOKOBBIMHU IICJICBBIMU
3HAYCHUSAMMU.

Onpe)le.nemlble BXO/IHbIC JAHHbIC: Ilmanormsoe OKHO OHpCﬂCJ’IGHHbIC BXOIHBIC JaHHBIC ITIO3BOJIACT ONPCACIINTH
HOBBIC BXOJHbIC JaHHbIC U 3a1aTh CBOMUCTBA IS IICJIEBBIX 3HAYCHUM.
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* Ecim BXOoAHBIE TaHHBIE, KOTOPBIE HY)KHO HCIOJIb30BATh B YPABHEHNH, HE CYIIIECTBYIOT B AKTUBHOM Habope
JTAaHHBIX, UX HAJIO OTMPEEIUTH Iepe/] NCIOIb30BAHUEM B 9TOM YPaBHEHUHU.

* Ecmm BbI HUMUTHUPYCTEC JaHHBIC oe3 HpOFHOSHOﬁ MOICJIM, HaA0 OIPECACINTb BCEC UMHUTUPYCEMBIC BXOJIHBIC ITOJIA,
CYIICCTBYIOIIIUC B AKTUBHOM Ha60pe JAHHBIX.

Nmsa. Vkaxxnte uMs 11€JIEBOr0 MJIM BXOJHOT'O 3HAYCHUS.

Lenb. Ykaxure 11KaJly U3MEPEHUI LieaeBOro 3HaueHus. 11o ymosryanuro mkaga u3MepeHul siBJseTcs
KoJiuecTBeHHOU. Takxke MOXKHO ONpeNeIuTh CO3/JaHUe BBIBOJA AJIs 9TOrO IieJieBoro 3navyeHust. Hanpumep, nis
Habopa CBSI3aHHBIX YPABHEHUI BAC MOXKET UHTEPECOBATh BBIBOJ TOJILKO U3 LIEJIEBOTO 3HAYEHUS AJIsI HOCIIETHETO
YPaBHEHUS U OAaBJICHHUE BHIBO/IA U3 APYTI'HX IEJIEBBIX 3HAUCHUIA.

BxoHble JaHHbIE /1S HMHTAIMHA. YKa3bIBACTCS, KAKHE BXOAHbBIC TaHHBIE OyIyT IMUTHPOBAHBI B COOTBETCTBHUH C
yYKa3aHHBIM paclpe/ieJICHUEM BepOSATHOCTH (pachpe/iesieHie BEpOSITHOCTH yKa3aHo Ha Bkiaake Mmuramms). [kana
U3MEpEeHHi onpeniesIieT Habop pacHpeeSIeHN T0 YMOJTYaHUIO, KOTOPBIE PACCMATPUBAIOTCS IIPHU TOUCKE
pacpenenieHns, HanboJiee TOYHO COOTBETCTBYIOIIETO JTAHHBIM U BBO/A (HA BKJaake MiMuTanus nocpeacTBoM
Brsrouenust onuu [ogornars i [Mogornates Bee). Hanmpumep, ecnu mikaia u3MepeHnii HenpepbiBHA, OyAeT
paccMaTpuBaThCsl HOpMaJibHOE pacipeesieHue (I0AXo s1ee 1151 HeMPEePbIBHBIX JAHHBIX ), HO OMHOMUAJIbHOE
pacnpezesieHue pacCMaTPUBAThCS HE OyJIeT.

IMpnmeuanue: BriOepute mkary uamepeHnii CTpOKOBast sl CTPOKOBBIX 3HAUCHUHN. MIMHATAIINS CTPOKOBBIX
3HAYCHUH OTrpaHMYeHA KaTETOPUHHBIM pacIpee/ICHIEM.

®duKcHpoBaHHOe BXO/Islee 3HAYeHHe. YKa3bIBaeT HA TO, YTO 3HAUYCHIE BXOIAIIECIO MapaMeTpa U3BECTHO U OyaeT
(ukcupoBaHHBIM. PUKCUPOBAHHBIC BXOAAIINE 3HAUECHHIS MOTYT OBITh YUCJIOBBIMU HJIM TEKCTOBBIMH. Y KAXKHUTE
(uxkcupoBaHHOE BXO/IsiIIee 3HaUeHKe. TeKCTOBbIE EPEMEHHbIE JOJDKHBI OBITh 3aKJIFOYEHBI B alIOCTPOdBHI.

Mertku 3Ha4ennii. MeTKM 3HAYCHUI MOXKHO yYKa3aThb OJid HCJIEBBIX, UMUTUPOBAHHBIX U d)HKCI/IpOBaHHLIX BXOJHBIX
JaHHBbIX. MeTku 3HaYeHUI HCIOJIB3YIOTCA IPU BBIBOAC JUAI'PAMM U Ta6J'II/H_[.

Bknagka Umutauma

Ha Bxnanke MiMutanms onpeziesieHbl BCe CBOWCTBA MMUATAIINH, OTJIMYHBIE OT CBOMCTB MPOrHO3HOI Momem. Ha
BKJIaJiKe VIMUTAIST MOXKHO BBIMOJHUTDH OOIIUE 3a/1a4i, KOTOPhIE TIEPEUNCIICHBI HITKE.

* Vkazanwne paCHpeHCHCHI/Iﬁ BCPOATHOCTH AJId UMUTUPOBAHHBIX BXOAHBIX JAHHBIX U 3HAYEHUH IS q)HKCI/IpOBaHHLIX
BXOJHBIX JaHHBIX.

* Vka3zanue Koppenﬁunﬁ MECXKIAY MMUTUPOBAHHBIMU BXOAHBIMU JaHHBIMU. L[J'Iﬂ KaTCFOpHﬁHbIX BXOJIHBIX MOJICH BbI
MOXKECTC 3a1aTh, YTO acCoOMalluu, CYIICCTBYIOIIUC MEXAY 3TUMHU BXOAHBIMU IIOJISIMU B AKTUBHOM Ha6ope
JaHHBIX, UCITIOJIB3YFOTCS P TCHEPUPOBAHUU JAHHBIX JIJI 9TUX BXOJHBIX MOJIEH.

* VkazaHue JIONOJHUTEJIbHBIX IApaMETPOB, HATPUMED, XBOCTOBBIX BHIOOPOK U KPUTEPHS 1JIs1 COOTBETCTBUS
pacnpe/iesieHuii XpOHOJIOTUYECKUM JTaHHBIM.

* Hacrpoiika BeiBOAA.

M yKa)KI/ITG, IAC COXPAHATD IIJIaH UMUTAIUU 1 UMUTHUPOBAHHBIC JAHHBIC.

MMVITVIpOBaHHbIe nonq

YTOOBI BBIOJHUTH UMUTAIUIO, KAXKI0€ BXOIHOE MOJIC JOJIKHO OBITh yKa3aHO Kak (PUKCHPOBAHHOC UJTH
UMUTHPOBaHHOE. VIMUTUpPOBaHHBIE BXOHBIE 3HAUEHUS SIBJISIIOTCS HEOIIPEAEJICHHBIMU U CO3JAI0TCSl HA OCHOBE
YKa3aHHOTO pacipeaesieHust BeposiTHocTeil. Eciu 11 noajiesxxammux UMUTAIMKA BXOIHBIX TAHHBIX JJOCTYIHBI TAHHbBIE
XPOHOJIOTHH, PACIpe/IeIICHIS], HANOOJIee TOYHO COOTBETCTBYIOIINE TAHHBIM, MOTYT OBIThH ONIPE/ICIICHBI
ABTOMATHYECKU HAPSILY CO BCEMU KOPPEJLSILUSIMEI MEX/1y 9TUMU BXOJHBIMU JAHHBIMU. TaKkke MOKHO YKa3aThb
pacrpeesieHAs WA KOPPEIISAIUH BPYyYHYIO, €CIIM XPOHOJIOTHIECKIE JaHHbIE HETOCTYITHBI WA HEOOXOIMMO
HCIIOJIL30BAaTh OCOOBIE PACIPEIeIICHIS NITH KOPPEIISIIUH.
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(DUKCHPOBAHHBIE BXOJHBIE 3HAYEHUSI U3BECTHBI 1 OCTAIOTCS MMOCTOSIHHBIMU ITPU KaX1I0M F'€HEPUPOBAHUY UMHUTAIHN.
Hanpumep, y Bac nMeeTcs JIMHEHHAS PErPECCHOHHAS MOEIIb POAAX KaK (PYHKIIMN KOJIMIECTBA BXOIHBIX JAHHBIX,
BKJIIOUas 1eny. Heo6xoaumo 3ahukcupoBaTh ieHy Ha YPOBHE TEKYILEH PRIHOYHOM LeHBI. BBI yKaXXuTe IeHy Kak
(buKCupOBaHHOE BXO/ISIIIEE 3HAUCHHE.

JIU1st UMUTANM, OCHOBAHHBIX HAa MPOTHO3HOM MOJIEIIH, KaXXIbIi MPEAUKTOP B MOJIEJIU - 3TO BXOJIHOE MOJIe JIJISt
AMUTANMA. [{J19 *MUTAIUR, He COJIEPKAIIMX MPOTHO3HYIO MOJIeJIb, BXOJIHBIE ITOJIS - 3TO MOJIA, 3aJaHHbIC HA BKJIaIKe
Monens.

ABTOMaTH4YeCKas NOIrOHKA pacnpeue.ﬂeﬂnﬁ H BbIYHUCJ/ICHHE KOppeJIfl[ll/lﬂ AJI HMHTHPOBAHHLIX BXOJHbIX /TAHHbIX. Ecm
AKTUBHBIN Ha6op JAaHHBIX COACPKUT JAHHBIC XPOHOJIOTHUU JJIA BXOAHBIX JAHHBIX, KOTOPBIC Bbl XOTUTEC
UMUTUPOBATH, MOXHO aBTOMATUYCCKA HaTH pacnpeaciicHus, HauboJjiee TOYHO COOTBETCTBYIOIIUE OTUM BXOIHBIM
JaHHBIM, a TaKX€ ONPEACIIUTL BCEC KOPPCIIAIUN MCXKIY HUMU. HOpﬂL[OI( BBINOJIHEHU S ACUCTBUI OMUCaH J1aJiee.

1. TIpoBepbTe, YTO KaKIbIif 23JIEMEHT BXOTHBIX JAHHBIX, KOTOPHIHf HEOOXOIMMO HMATHPOBATH, COOTBETCTBYET
KOPPEKTHOMY MOJIFO B aKTUBHOM HaOOpe MaHHBIX. BXOIHbIE TaHHBIE IEPEUHCIICHBI B CTOJIONE BX0oIHbIE TaHHBIE.
ITomorHath Mo CTOJIOIY MOKA3BIBAET COOTBETCTBYIOIIIEE MOJIE B AKTUBHOM Habope TaHHBIX. MOXHO
COTOCTABUTDH BXOJHBIC JAHHBIE C IPYTUM TIOJIEM B AKTUBHOM HAaOOpe NaHHBIX. [{JI1s1 9TOro BIOEpUTE 2JIEMEHT
ITogorHaTh Mo packpbIBAIOIIEMYCS CIHCKY .

3navenue - Her- B crosone I1o1orHATh CBUACTEIECTBYET O HEBO3ZMOXKHOCTH ABTOMATHYECKOTO COMOCTABIICHIS
BXOJIHBIX TAHHBIX C ITOJIEM B AKTUBHOM Habope naHHBIX. [10 yMOIYaHIIO BXOTHBIC TaHHBIE COMOCTABIISIOTCS C
HOoJISIMU HaOopa AaHHBIX 110 UIMEHH, IIKaJIe U3MEPEHUs U TUITY (YMCIIOBOM MM CTPOKOBBIN). Eciin akTUBHBIH
HaOOP JAHHBIX HE CONEPKUT XPOHOJIOTUYECKUX BXOAHBIX JAHHBIX, TO HEOOXOAMMO BPYUHYIO 3a1aTh
pacrpe/iesieHue /1Tl HAX WJIM yKa3aTh (PMKCHPOBAaHHBIE BXOHbIC JAHHBIC KAK OIMCAHO HUXE.

2. Haxwmure xHonky ITogornars Bee.

HawuboJiee TOUHO COOTBETCTBYIOIIEE PACIPE/ICIICHUE U CBSI3aHHBIC C HUM ITapaMeTPhl BEIBOJISITCS B CTOJIONE
Pacnpenenenue Hapsiay ¢ AuarpaMMOi pacpeesieHIsI TOBEPX THCTOTPaMMBbI (HJTH CTOJIOYATON TUArpaMMBI)
XPOHOJIOTMYECKUX JaHHBIX. Koppessiuu Mex 1y UMUTUPOBAHHBIMU BXOTHBIMU JIAHHBIMHU TOKA3aHbI B HACTPOMKAX
KOoppessiiuii. MOXKHO MPOAHAIM3UPOBATH PE3YJIbTAThI OArOHKH U HACTPOUTH aBTOMATHYECKYIO MOATOHKY
pacrpe/iesieHust 111 KOHKPETHBIX BXOHBIX TaHHBIX, BBIOPAB sl HUX CTPOKY ¥ HAXaB KHONKY /leTaJin nor oK.
JIOMoTHATEBHYI0 HHpOpMAIIo cMoTpuTe B paseie| Hactpoiika mogronkn” Ha crp. 187]

MOXHO BBINOJHATH ABTOMATHYECKYIO TIOJTOHKY paclpeiesIeHUs JJIsI KOHKPETHBIX BXOTHBIX TAHHBIX, BEIOpAB 15
HHUX CTPOKY U HaxkaB kHonKy ITomornate. Koppesnsiniuu 114 BceX UIMUTHPOBAHHBIX BXO/IHBIX TaHHBIX, KOTOPBIE
COOTBETCTBYIOT NOJISIM B aKTUBHOM HAaOOpe JaHHBIX, TAKXKE BHIYUCIISIFOTCS aBTOMATUYECKH.

IIpumeuanne:

* HaOmroaeHust ¢ mponyeHHbIMU 3HAYSHUSIMHA 11 UMUTUPOBAHHBIX BXOJIHBIX JAHHBIX UCKJIFOYAIOTCS U3
MIOJATOHKH paclpe/IeSIeHNs], BBIYUCIIEHUS] KOPPEJISIIINIA U BEIYMCIICHUS HE00S3aTeIbHON TaOIUIBI CONPSIKEHHOCTH
(7151 BXOJIHBIX JAHHBIX C KATErOpHUaIbHBIM pacnpe/iesienueM). ECTb BO3MOXHOCTb yKa3aTh, CAUTATD JIU
JIONYCTUMBIMU T0JIb30BATEILCKUE MPOMYIIEHHbIE 3HAYEHUSI BO BXOAHBIX TAHHBIX C KATErOpUAJIbHBIM
pacnpeneneareM. 110 YMOJTUaHUIO OHM PACCMATPUBAIOTCS KaK IPOMyIIeHHbIe. bojee moapo6Hyro nHpOpMAIIIO
CMOTPHUTE B TEME |“L[0HOJIHI/ITeJILHHe napamMeTpbl”’ Ha CTp. 189|.

e Eciu 1715 KOJIMYeCTBEHHBIX U MOPSAAKOBBIX BXOJHBIX JaAHHBIX HE y1a€TCs HalTH MMPpUEMJIEMOC COOTBETCTBUE CPCAU
BCEX MPOTCCTUPOBAHHBIX pacnpeaeneﬂuﬁ, B Ka4eCcTBe HanOoJiee TOYHOI'O COOTBETCTBUSI npeajaracTces
OMIIUPUICCKOC paCpeaCJICHUC. Z[J'Iﬂ KOJIMYCCTBCHHBIX BXOJHBIX JaHHBIX OMIIMPUYICCKOEC PACIPEACIICHUC SABJIACTCA
KyMyJ'IHTI/IBHOfI (byHKHI/Ieﬁ pacupeacaCHuA XPOHOJIOTUICCKUX JaHHBIX. Z[J'IH MOPAOKOBBIX BXOIHBIX JaHHBIX
OMIIUPUYICCKOC PACHPEACITICHUC ABJISACTCA KaTCIOPUAJIBHBIM PACIIPEACIICHUECM XPOHOJIOTUYCCKUX JaAHHBIX.

Yka3zaHue pacnpezeienuii BpyuHyto. Pacnpenesieane BepossTHOCTEN IS JTFOOBIX MMUTHPOBAHHBIX BXOTHBIX JTaHHBIX
MOJHO yKa3aTh BPYYHYIO, BHIOPAB HYKHOE paclpe/ieIeHIe B BbINaaroIeM cuucke Tul u BBeIs mapamMeTpsl
pacupenesienus B cetke [lapamerpsl. [Tocie BBoaa napaMeTpos aJis pacipenesieHus psaoM ¢ cetkoil Ilapamerpsl
OyneT BbIBeZieH oOpasel JuarpaMMBbl pacupeesIeHIsl HA OCHOBE yKa3aHHBIX MapaMeTpoB. [lasee n3ji0xkKeHsbl
HEKOTOPBIE IPUMEYAHUS 110 HEKOTOPBIM PACIPEICIICHUSIM.
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* Kareropuajbabie. KateropuasbHble paciupeae/ieHus OMMChIBAIOT BXOIHOE MOJIE ¢ (PUKCHPOBAHHBIM KOJIMIECTBOM
3Ha‘IeHI/H71, Ha3bIBAEMBbIX KaTeFOpI/IHMI/I. Kaxcnaﬂ KaTeFOpI/ISI UMeeT CBﬂ3aHHyI-O C Hen BepOﬂTHOCTL. CyMMa
BEPOSITHOCTEH BCeX KaTEropuil paBHsieTCs enuHuIe. YTOOBI BBECTU KATErOPUIO, IIEJIKHUTE MO JICBOMY CTOJIOIY B
ceTke [lapameTpsl U 3a/1aiiTe 3HaYCHUE KaTerOpuu. BBeIUTE BEPOSITHOCTD, CBA3AHHYIO C KATETOPUEH, B IPaBBIii
croJberr.

Ilpumeuanne: JIJ1s KaTeropuilHbIX BXOIHBIX 10JIeid u3 Moaen PMML kaTeropuu onpeiesisitoTcs U3 MOACN, U
W3MEHHUTH UX HEJIb3S.

* HeraruBnoe OMHOMHHAJIbHOE - OIIMOKH. ONIUCHIBACT pacnpeeJICHUC KOJINICCTBA olnbOoK B IOCJIEA0BATCIIbBHOCTHU
UCHBbITAHUN nepen O630pOM KOJIMYECTBA YCICUIHBIX UCXOJOB. HapaMeTp thresh - YKa3aHHOC€ KOJIMYECTBO
YCIICHIHBIX UCXOOO0B; MIapaMETP pl"Ob - BEPOATHOCTD YCIICITHOT'O UCXOJa B JIFOOBIX MCIBITAHUSX.

* HeraTusnoe oOunovMuna/jbHoe - HenbITanus. ONMUCHIBACT paclpe/iesieHAe KOJIMYECTBA UCTIBITAHUM, TPeOYyeMbIX
nepesi 0030pOM KOJIMYECTBA YCHEIIHbIX UCX00B. [TapameTp thresh - yka3aHHOE KOJIMYECTBO YCIEIIHBIX UCXO0B;
napameTp prob - BEpOSITHOCTH YCIEIIHOTO UCXO0/Ia B JIFOOBIX UCIIBITAHUSX.

e Jluana3oH. DTO pacrnpeesieHne COCTOUT U3 Habopa HHTEPBAJIOB C BEPOSATHOCTHIO, HA3HAYCHHON KaXKIOMY
uHTepBaIy. CyMMa BEpOSITHOCTEH BCeX MHTEPBAJIOB paBHA 1. 3HAYECHUS C 3aJaHHBIM HHTEPBAJIOM U3BJIEKAIOTCS
13 PABHOMEPHOI'O PACHPENEIICHUs], OIPEIEJICHHOIO Ha 3TOM UHTepBaJie. IHTepBabl yKa3blBAIOTCS BBOJAOM
MHUHMMaJIbHOTO 3HAYEHUS], MAKCUMAJIbHOT'O 3HAYEHMS U CBSI3AHHOU C HUMU BEPOSITHOCTHU.

Hanpumep, BBI mojlaraeTe 4To CTOMMOCTD 3a eIuHUIY MaTepruaita nmeeT 40%-yro BepOITHOCTh IONAaJaHNS B
muana3on $10 - $15 u 40%-yro BeposaTHOCTH nonaganus B quana3on $15 - $20. Bel cMoaenupyete CTOMMOCTD TPU
MOMOIIIHU pacnpe/esienus Jnanazon, KOTOpoe COCTOUT U3 IBYX uHTepBayoB - [10 - 15] u [15 - 20]. A5 nepBoro
HMHTEpBaJja BeposiTHOCTDL cocTasisieT 0,4, a5 BToporo - 0,6. VIHTepBasibl He 00s13aTEIbHO TOJIKHBI ObIThH
KOJIMYECTBEHHBIMU;, OHM MOTYT JaXe nepecekaThest. Hampumep, MoxHO yka3aTh uatepsasbl $10 - $15 u $20 - $25
nm $10 - $15 u $13 - $16.

* Pacnpenesenne Beiidyna. [Tapamerp ¢ siByisieTcst He0Os3aTEILHBIM TAPAMETPOM MOJIOKEHHUSI, YKA3BIBAIOIIUM,
I HAaXOQUTCSI UCTOYHUK PACIIPE/ICIICHUSI.

V mapaMeTpoB IS CIIEIYFOIINX PACIPEICIICHUI TO e CMBICTIOBOE 3HAYCHHUE, YTO U Y CBA3AHHBIX (DYHKITHIT
TeHEepaIiK CJIyYallHbIX IEPEMEHHBIX, JIOCTYIHBIX B JIMAJIOTOBOM OKHe Bhruncienue nepemennoii: bepuysum, 6eta,
OGMHOMUHAJIbHOE, IKCIIOHEHIMAIbHOR, TAMMA, JIOTHOPMAaJIbHOE, HeTATUBHOE OMHOMUHAJIbHOE (MCTIBITAHUS
OImMOKM), HOPMAJILHOE, TyaCCOHOBCKOE U PABHOMEPHOE.

VYka3zanne GHKCHPOBAHHBIX BXO/IHBIX JAHHBIX. UTOOBI yKa3aTh (PUKCUPOBAHHBIE BXOIHBIE JJAHHBIE, B BBIMAIAFOIIEM
crircke Tun cronbua Pacnpenesenue Boidbepute OuKkcupoBaHHbIC U BBEAUTE GUKCUPOBAHHOE 3HAa4YeHHUE. [laHHOE
3HAYE€HUE MOXKET ObITh YMCJIOBBIM WJIM CTPOKOBBIM B 3aBUCIMOCTHU OT TOTO, SIBJISIETCS JIM BXOJHOE 3HAYEHUE
YHCJIOBBIM UJIH CTPOKOBBIM. TEKCTOBBIC IEPEMEHHBIC TOJDKHBI OBITH 3aKIFOYCHBI B AIOCTPOQBHL.

Vka3zanue rpanii IMHTHPOBAHHBIX 3HAYeHHil. BOJILITITHCTBO pacnpeiesieH i OIIepKIBAIOT YKa3aHNe BEpXHEH 1
HIDKHEH TPaHUI] IMITHPOBAHHBIX 3HAYECHIA. UTOOBI yKa3aTh HIKHIOIO TPAHMITY, BBEANTE 3HAUCHUE B TEKCTOBOE
noJie MuH; 4TOOBI yKa3aTh HIKHIOIO TPAaHUILY, BBEIUTE 3HAUEHUE B TEKCTOBOE 1MoJie Makc.

BJiokupoBaHne BXOAHBIX JaHHbIX. BlIokMpoBaHNe BXOAHBIX JAHHBIX, KOTOPOE BBIIOJIHSACTCS P MOMOIIM YCTAHOBKI
nepeKJIroyaTesIs B TabJMIe CO 3HAYKOM OJIOKMPOBKH, UCKJIFOYACT UX U3 aBTOMATHYECKOI TOATOHKY paclpeaeIeHusI.
DTO 0COOEHHO IOJIE3HO IPY OIPEICICHUN PACIIpe/IesIeHUs] U (PUKCHPOBAHHOTO 3HAYEHUSI BPYYHYIO U
HEOOXOAMMOCTH yCTPAHUTh BO3/IeiicTBHE aBTOMATUYECKOI MOATOHKHU pacupeesieHus. biokupoBanue Takxe
II0JIE3HO, €CJIN BBl COOMpAETeCh NPEOCTABUTh CBOM IIAH IMHUTALNH APYTHM MOJIb30BATEIISIM, KOTOPBIE 3AITyCTST
€ro B MAJIOTOBOM OKHE BhImosiHeHNe MMUTAINH, TIPH HEOOXOIMMOCTH NMPEIOTBPATHTD JIFOOBIC N3MEHEHUS B
OIIpe/IeJICHHBIC BXO/IHbIE JaHHbIE. B 3TOM oTHOIIeHNN crienuuKamy 11 3207 I0KHPOBAHHBIX BXOIHBIX JTAHHBIX
HEBO3MOJKHO U3MEHUTD B INAJIOTOBOM OKHE BBITIOJTHEHNE MU TALH.

Anaym3 YyBCTBUTEJ/IbHOCTH. Amnamus YYBCTBUTCIJIbHOCTHU MMO3BOJIACT UBYUYUTH BJIUAHUC UBMCHCHUSA CUCTEMATHICCKUX
U3MEHEHM I (l)I/IKCI/IpOBaHHI)IX BXOJHBIX JAHHBIX WUJIK IapaMeTpa pacCupeacicHus 1Jid UMUTUPOBAHHBIX BXOIHBIX
JaHHBIX IOCPCACTBOM (l)OpMI/IpOBaHI/IH HC3aBUCUMOTI' O Ha6opa NMUTHUPOBAHHBIX Ha6J'IIOHeHHI>i (TO €CTh (baKTI/I‘IGCKI/I
OTJIeJIbHOM I/IMI/ITaI_II/II/I) JJIA KaXXJ0I'0 YKa3aHHOI'O 3HAYUCHUA. YTto0BI OonpeaCJIMTL aHaJIU3 1YyBCTBUTCIIbHOCTH,
BI:I6€pI/ITC (bHKCI/IpOBaHH])IC HUJIM UMUTUPOBAHHBIC BXOAHBIC JaAHHBIC 1 HAXKMHUTC KHOIIKY Anam3 YYBCTBHUTECJ/JIbHOCTH.
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AHaJN3 YyBCTBUTEILHOCTH OTPAHUYEH €IUHBIM (DPMKCHPOBAHHBIM BXOIHBIM apaMEeTPOM MJIM €AUHBIM apaMeTPOM
pacnpeesIeHust 111 IMATHPOBAHHOI'O BXOJHOTO apaMeTpa. JlonoHUTeIbHY 0 HHPOPMALUIO CMOTPUTE B pa3jesie
[‘Anamms uyBcTBUTeLHOCTH Ha cTp. 188]

3HAYKH COCTOSIHUS oA OHKU

3HAYKHd B HO,E[OFHaTb Io CTO.]'I6L[y YKa3bIBAOT COCTOAHUC IMOATOHKHU IJIA KaXA0I'O IMOJISA BXOJHBIX JaHHBIX.

Tabnuya 3. 3HaykM COCTOAHMS.
3navox Onncanue

L[J'IH BXOJHBIX JAaHHBIX HE YKA3aHO paClnpeaejICHUEC U BXOJHBIC JaHHBIC HEC YKA3aHbI KaK CbI/IKCI/IpOBaHHLIC.
YUToOBI BBINTOJIHUTH UMUTAIuro, HCO6XO}II/IMO yKa3aTb pacupeacjaCHue 1Jjid 3TUX BXOAHBIX JaHHBIX WJIU
ONPEACITINTL UX KaK d)HKCHpOBaHHbIC 1 yKa3aTb 3HAYCHUEC.

JAaHHBIX. Her HCO6XO,E[I/IMOCTI/I NpeaAlpuHUMATDb Kakue-mobo JEUCTBUS 34 UCKJIFOUCHUEM CJIy4aeB, Koraga
HCO6XO)II/IMO U3MCHUTH paACHPEACIICHUE [1JI1 BXOAHBIX JdHHBIX B AKTUBHOM Ha6ope JJAHHBIX.

Hawubousee TounOE pacnpeaesjiICHue 3aMEHEHO AJIbTCPHATUBHBIM PACHPEACTIEHUEM U3 TUAJIOTOBOI'O OKHA
HCTaHI/I IIOATr OHKH.

5 Bxopanbie naHHBIC OBLIH PpaHHEE ITOJOTHAHEI 11O IIOJIFO, KOTOPOE HE CYIIECTBYET B AKTUBHOM Ha60pe

Bxo/iHbIe JaHHbBIE 321AF0TCS JIJI1 HANOOJIee TOYHOT'O PAaCIpe/IeICHUSI.

PaCHpeﬂCJ’[CHI/Ie YKa3aHO BPYYHYIO UJIM UTCPAMU aHAJIM3a YYBCTBUTCIIbHOCTHU YKA3aHbI AJI OTUX
BXOJHBIX JAHHBIX.

Hacrpoiika noaronku: B guajgoroBom okHe JleTasm NOATOHKY MOKa3aHbl pe3yJIbTaThbl aBTOMATUYECKOM MO OHKI
pacipenesieHus! 1151 KOHKPETHBIX BXOHBIX JaHHBIX. Pacnpenesienus ynops104uBaroTCs IO CTENEHU COrJIacusl;
HambOoJIee TOYHO COOTBETCTBYIOIIEE PACIIPE/ICTICHUE YKa3bIBAETCS IePBBIM. Hanbouree TOYHO COOTBETCTBYIOIIIEE
pacnpeziesieHne MOXHO MePeoTpeIeINTh, BKIFOUNB PAJHOKHONKY JJISI HY)KHOTO paCHpe/IeSIeHNs B CTOJIONE
Hcnonb3oBanue. [1pu BEIOOPE paIMOKHOIIKA B CTOJIONE Vicmoib30BaHMe Takxke Moka3aHa auarpamMma
pacpenesieHus IOBepX TUCTOTPAMMBI (MJTU CTOJIOYATON AUArPAMMBbI) XPOHOJIOTHYECKUX JAHHBIX JJIS1 9THX BXOIHBIX
JIAaHHBIX.

Cratncrnka cornacus. [To ymoyaHuro, a Takxe JJIs1 KOJIMYECTBEHHBIX MOJICH, JJIS1 ONIPE/ICIICHIS CTATUCTUKA
corjacus mpuMeHsiercs TectT Anjepcona-Jlapiunra. [ToMuMo 3TOro, a TaKKe TOJIBKO I KOJIMYECTBEHHBIX MOJICH
MOXHO yka3aTh TecT KonmmoropoBa-CMUpHOBA /Tl CTATUCTUKY COTJIACHs. [1JIsl 9TOTO HYXHO C/IEIATh
COOTBETCTBYIOIIMI BHIOOP B HACTpOIikax JlONOJHUTE IbHBIE TapaMeTpPbl. J{J1s1 KOJIMYECTBEHHBIX BXO/IHBIX JAHHBIX
pe3yIbTaThl 00OMX TECTOB MOKa3aHbI B cTOJIONEe CTaTUCTUKA coTyIachs (CTOJIORT A T TecTa
Annepcona-lapmunara u ctonoen K a1 tecta Komvoroposa-CMupHOBa) ¢ BHIOpAaHHBIM TECTOM, KOTOPBIT
HUCIIOJIB3YETCA OJId YIIOPAAOUYNBAHU A pacnpez[eneHI/II‘/i. I[J'IS[ MOPAAKOBBIX 1 HOMUHAJIbHBIX BXOAHBIX JAaHHBIX
HUCIIOJIB3YETCA TCCT XU-KBaapar. Taxxe mokazaHbl P-3HA4YCHUS, CBA3AHHBIC C TECTAMMU.

AHaJm3 BaKHOCTH He3aBHCHMBIX NepeMeHHbIX. [TapaMeTpsl pacipe/iesieHus], CBSI3aHHbIC C KaXIbIM [I0I0T HAHHBIM
pacnpezesicHAeM, MOKa3aHbl B cToJ101e [lapamMeTphl. Y mapaMeTpoB TS CIICAYIOMINX PACIPEICIICHII TO JXKe
CMBICJIOBOE 3HAYEHHE, YTO U Y CBSI3aHHBIX (DYHKI[MIl T€HEPAIUY CITyYaHBIX IEPEMEHHBIX, JOCTYIHBIX B JUAJIOTOBOM
okHe Boruncienue nepemenHoi: bepryim, 6eta, GHHOMUHAIbHOE, IKCIIOHEHIIUAIbHOE, TAMMA, JIOTHOPMAJILHOE,
HETaTUBHOE OMHOMUWHAJIbHOE (MCIBITAHUS U OIMOKN), HOpMaJIbHOE, yaCCOHOBCKOE ¥ pABHOMEPHOE.
JlonoiHUTEIbHY0 HHDOPMAIIMIO CMOTPUTE B paszjelie . Ui kaTeropuajibHOrO pacipe/iesieHust UMeHa TapaMeTpPOB
ABJIAFOTCA KAaTCrOPpUAMHU, a4 3HAUYCHUA IAapaMETPOB ABJIAIOTCA CBA3aHHBIMU C HUMU BEPOATHOCTAMM.

M3MeHenne npu NOMOIIH HACTPaHBaeMOro HaGopa pacnpe/ie/eHus. [[J1s1 aBTOMaTUYeCKO MOATOHKY paclpeiesIeHus
10 YMOJIYAHUIO IPUMEHSIETCS 1IKaJla U3MEPEHU BXOIHBIX JAHHBIX, KOTOPasi UCIIOJIb3YETCs AJIs1 ONpeesIeHus
Habopa pacnpenesieHnid. Hampumep, KOJIMIeCTBEHHbBIC PACIPeIeIeHNs], TAKUE KaK JIOTHOPMaJIbHOE B TaMMa,
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MIPUMEHSFOTCS IPHU MTOATOHKE KOJIMYECTBEHHBIX BXOIHBIX TAHHBIX, HO TUCKPETHBIC PACIIpe/ieIeHNs], TAKUE KaK
ITyaccona u OuHOpMaJIbHOE, IPU 3TOM HE MPUMEHSIOTCS. MOXKHO BBIOPATh MOAMHOXKECTBO pACIpeaesIeHU 110
YMOJTYaHMIO; JIJI1 TOTO HAJIO BHIOPATH HYKHBIE pacnpesesieHus B cToione Mamenenne (moaronku). MoxxHO Takxe
nepeonpeiesiuTh Habop pacnpeeIeHui TO0 YMOJTYaHNIO, BLIOPAB JPYIYIO KAy U3MEPEHHH B BBINAIAIOIIEM CIUCKE
PaccmaTtpuBath kak (IlIkana) u BeIOpaB pacnpenesieHus B croiione M3menenue (moaronkn). HaxmMuTe KHONKY
Bbmosmnth nu3Menenne (MOAroHKH), YTOOBI U3MEHUTH HACTPAUBAEMBbIl HAOOP pacHpe/iesIeHus.

IIpumeuanne:

* HaOiroeHust ¢ IpOnyIIeHHBIMY 3HAYCHUSIMHY I HMUTUPOBAHHBIX BXOIHBIX JAHHBIX UCKJIFOUAFOTCS U3
MOATOHKY PACIPE/ICIICHUSI, BEIYUCIICHUS KOPPEJISAIMIA U BBIYACIICHNUS HE00SI3aTeJIbHOI TaOJMIBI COMPSKEHHOCTH
(171 BXOJIHBIX JAHHBIX C KATETOPHAJIbHBIM pacnpe/iesieHueM). ECTb BO3MOXHOCTD YKa3aTh, CYUTATH JIN
JIOTYCTUMBIMH TI0JI30BATEJILCKHUE IPOIYIIIEHHBIE 3HAUYCHHUST BO BXOHBIX JAHHBIX C KATErOPUAIIBHBIM
pacnpenenenueM. [1o yMOJIHAHUIO OHU PACCMATPUBAIOTCSI KK MpoIyIieHHble. bosee moapobHyio nHbpopmMaImio
CMOTpPHUTE B TEME |“Z[onoanTem,Hble napamMeTpbl”’ Ha CTP. 189|.

e Ecim mist KOJTMYECTBEHHBIX U MMOPSAKOBBIX BXOIHBIX TAHHBIX HE YAACTCS HAUTHU MIPUEMIIEMOE COOTBETCTBUE CPETU
BCEX MMPOTECTUPOBAHHBIX pacIpe/iesIeHII, B Ka4eCTBE HANO0JIee TOYHOTO COOTBETCTBHS PEjIaraeTcs
SMITUPHUIECKOE pacrpeiesieHne. 11 KOJIMIeCTBeHHBIX BXOHBIX JAHHBIX SMIIIPUYECKOE pACIpeIe/ICHAE SIBIISCTCS
KyMYJIATHBHOHN (pyHKIHEH pacupeesieHns XpOHOJIOTHIESCKIX TaHHBIX. JJI HOPSIKOBBIX BXOTHBIX JAHHBIX
IMITUPUYECKOE pACIIpEIeTICHHE SBJISIETCS] KATErOPUATILHBIM pacipe/ie/IeHueM XPOHOJIOTHNUECKUX JaHHBIX.

AHAJ3 YyBCTBATE/ILHOCTH: AHAaJIM3 YYBCTBUTEILHOCTH MO3BOJISIET U3YUUTh 3 ekt nameHeHus pUKCUPOBAHHBIX
BXO/THBIX TAHHBIX WJTU TApaMeTpa paclpeIelICHUs AJIsl IMUTHPOBAHHBIX BXOJIHBIX JTaHHBIX 110 YKa3aHHBIM HabopaMm
3HaueHUH. [ KaXqoro yka3aHHOTO 3HAUYCHHs (POpMHUPYETCs He3aBIUCUMBIH HA0Op IMUTHPOBAHHBIX HAOJTFO ICHWIA,
T. €. paKTHIECKN OT e IbHAS MUTAIMs. Kax i Habop MMUTHPOBAHHBIX HAOJIFOICHUIT Ha3bIBACTCS HTepalHeil.

UtepupoBath. DTOT BBEIOOP MO3BOJISIET YKa3aTh HAOOP 3HAUEHHI, IO KOTOPBIM OY/IET U3MEHSATHCS BXOTHO
napamerp.

* Ecim BB n3MeHsIeTe 3HAUCHIE TTapaMeTpa pacpe/IesieHIs], BHIOEPUTE HYXKHBII MapaMeTp B BbINIAIAFOIIEM CIHICKE.
Beenute Habop 3Ha4YeHNIT B 3HAUeHME [TlapameTp mo cetke ntepanuit. [locie Haxxatns kHonkn [Ipoao/KkuTh
3aJlaHHBIC 3HAUYEHMS OyIyT 100aBJIeHBI B ceTKy [lapaMeTphI CBI3aHHOTO BXOIHOTO MapaMeTpa C HHIEKCOM,
YKa3bIBAOIIIUM HOMED UTEPAINU 3HAUCHUSI.

e J171s1 KaTeropuaJibHBIX pacIpeIelICHUI I pacipeeSiCHAN Trana30Ha MOTYT ObITh M3MEHECHBI BEPOSTHOCTH
KaTEeTOPHI VI MHTEPBAJIOB (COOTBETCTBEHHO), OJTHAKO 3HAYCHUS KATETOPUil 1 KOHEYHBIX TOUSK HHTEPBAJIOB HE
MOTYT OBITh M3MEHEHBI. BbIOEpHUTE KaTETOPHIO MJIM HHTEPBAJI U3 BBITAJAFOIIETO CIIMCKA B YKaKNATE HAOOP
BeposiTHOCTEH B 3HaUeHNH [lapameTp mo ceTke nrepanuit. BeposTHOCTH 715 IPYTUX KATETOPHiA NI HHTEPBAJIOB
OyIyT aBTOMAaTHYECKH HACTPOEHBI COOTBETCTBEHHO.

be3 urepammii. Vicnosib3yiiTe 9TOT napamMeTp JJis OTMEHbI UTEpaluil 1J1s1 BXOJHBIX JaHHBIX. [Tociie HaxkaTusi KHOIKHI
IMpopoxkuTh UTEpaUU OYIYT YAAJICHBI.

Koppenauuun

Bxoauble noJist AJ15 UMUTAIIUU YaCTO KOPPEJIMPYIOT - HAIpUMep, pocT u Bec. Koppessiuu Mex/1y BXOHBIMA
JTAHHBIMH, KOTOPBIE OYAyT IMUTHPOBAHBI, TOJDKHBI OBITH YUTEHBI, YTOOBI 0OECTICUNTH X COXPAHEHHUE B
I/IMI/ITI/IpOBaHHbIX 3HAUYCHUIX.

IlepecunTaTh KOppe/ISUUH IPH MOANOHKE. DTOT BAPUAHT BIOOPA MO3BOJIIET aBTOMATUYECKU PACCUUTATH
KOPPEJISIIUU MEX/1y UMUTUPOBAHHBIMU BXOHBIMHM JIAHHBIMU IPU MTOJITOHKE PACIpeesICHUI K aKTUBHOMY Habopy
JIAaHHBIX TocpeIcTBOM jelicTBuii [TogornaTh Bee v [logornaTh B HacTpoiikax MIMUTHpOBAaHHBIE MTOJIS.

He nepecunTsiBaTh KOppe.IsiiHK NPH NOAroHKe. BribepuTte 3TOT mapamMeTp, eciim He0OX0ANMO BPYUHYIO yKa3aTh
KOPPEJISIIUY U HE JOIMYCTUTD UX MEPE3ANNCH DI aBTOMATHYECKON MOATOHKE pACIpe/Ie/IeHN B aKTUBHOM Habope
JTAHHBIX. 3HAYEHUS, BBEJICHHbIC B ceTKy Koppessinun, TopKHBI OBITH B 1uanazone Mexay -1 n 1. 3nauenne 0

YKa3bIBA€T HA OTCYTCTBUC KOPPLCIIAINN MEXKIY CBA3AHHBIMU ITapaMU BXOJHBIX JaHHBIX.

Copoc. OOHyJsIeHHE BeeX KOPPEIAIUit.
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Hcnoab3o0BaTh MNOJA0rHaHHY¥0 MHOI'OCTOPOHHIOKO Taﬁ.]'ll/llly CONPAKCHHOCTH /1J11 BBO/IOB C KaTEropuajibHbIM
pacnpe/ieJIecHueM. Hﬂﬂ BXOJHBIX MOJIEH C KaTeFOpHﬁHbIM pacpeacJICHUEM Bbl MOXETC aBTOMATHUYCCKU BBIYUCIIMTH
MHOTOCTOPOHHIOIO Ta6nuuy CONPSXKXECHHOCTU U3 aKTUBHOT O Ha6opa JaHHBIX, KOTOprﬁ OIIMCBIBACT CBA3U MEXIY
OTHUMHU BXOJHBIMU IIOJIIMMU. Orta Ta6J'II/IIIa CONPSIKECHHOCTU 3aTEM UCIOJIB3YETCA NPU I'CHEPUPOBAHUA JAHHBIX IJI1
3TUX BXOJHbBIX MOJICH. Ecmu BEI B])I6paJ'II/I COXpaHCHHUC IJIaHa UMUTAllNU, Tabauna COIIPSIPKEHHOCTU COXPAHACTCA B

(bafme IUIaHa U UCIIOJIb3YETCs, KOTI'Ja Bbl 3allyCKAC€TC OTOT IIJIaH.

PaccuntaTh Ta6/MIy CONPSKEHHOCTH U3 AKTHBHOIO Ha0opa JaHHbIX. Eciii BbI paboTaeTe ¢ CyIecTBYOIUM
IJIAHOM MMUTAIUH, KOTOPBINA COACPKUT TAOJHUIY COMPSDKEHHOCTH, MOXKET MEPECYUTATh TAOJMUILY COINPSIKCHHOCTH
10 aKTUBHOMY HAOOPY MAHHBIX. DTO JCHCTBUE MEPEONPEIeIIIeT TAOIUIY CONPSDKEHHOCTH U3 3ar PYKEHHOTO
¢aiina mwiaHa.

Hcnoab30BaTh TAGMIY CONPSIZKEHHOCTH U3 3arPY:KeHHOT0 MJIaHA MMATAINH. [10 yMOTYaHIIO, KOT/A BbI
3arpyxaere IJIaH UMUTAIUH, KOTOPBIA COACPKUT TAOJUIY CONPSDKEHHOCTH, UCIIOJIb3YETCsl TA0JIIIIA U3 3TOTO
miaHa. Bel MoxeTe nepecynTaTh TaOJMIy CONPSDKCHHOCTH U3 aKTUBHOTO HaOopa JaHHBIX, BIOpaB Paccuntatb
TA0JIMITy CONPSKEHHOCTH N3 AKTHBHOTO HA00PA TAHHBIX.

JononHutenbHblie NapameTpbl

MaxkcumajibHoe KOJIHYeCTBO HAOII0/IeHHil. YKa3bIBaeT MAKCHMAaJIbHOE KOJIMYECTBO HAOJIIOICHNI MMUTHPOBAHHBIX
JIAHHBIX, & TAK)KE CBA3AHHBIX LIEJIEBbIX 3HAYEHUH [71s1 co31aHus. Eci yka3aH aHaM3 4yBCTBUTEIbHOCTH, 9TO
3HAYEHME SBJIAETCS MAKCUMAJIbHBIM 3HAYEHUEM JUUI KaXK0M UTEPALMN.

Llesanb qus kpuTepns octanoBa. Eciiu mporuo3Hast MoiesIb COAEPKUT OOJIbIIIE OJTHOTO IeJIEBOTO 3HAYEHHS], TO MOXKHO
BBIOPATH I1€JIb, IJISI KOTOPOI OYAYT NPUMEHSATHCS KPUTEPUU OCTAHOBKH.

KpuTepm‘i OCTAHOBKH DTH BbI60pI>I OHpCaCIIAOT KpI/ITCpI/IfI JJIs1 OCTAHOBKH UMUTAIUMU, IOTCHIUAJIBHO JO I'€HEpAlIun
MAaKCUMAaJIbHO PAa3pCHICHHOTI'O KOJIMYECTBA Ha6JHO,£[€HHI>i.

Hponomlcan, A0 TJOCTHKCHHSA MAKCUMYMaA. VxasbIBaeT Ha TO, YTO UMUTUPOBAHHEBIC Ha6JIIOH€HI/I$I 6yL[yT
C(I)OpMI/IpOBaHbI J0 JOCTHXKXCHUA MAaKCUMAJIbHOTI'O KOJIMYECTBA.

OcTaHoBUTH NPH BLIOOPKE XBOCTOB. Bocnosib3yiiTech 3TUM MapaMeTpoM AJIsl TApAaHTUH a1eKBATHON BEIOOPKHU
OJHOTO U3 XBOCTOB YKAa3aHHOTO IIeJIEBOro pacupeesieHus. IMUTUpOBaHHbIE HAOIOAeHUS OYIyT CO30aHbl 10
3aBepILIEHHS BBIOOPKH XBOCTA UJIM O JTOCTHKEHUS MaKCUMAJIbHOTO KOJIM4YeCTBA HabmoaeHuil. Ecau nporuosunas
MOJIEJIb COJIEPKUT HECKOJILKO IIEJIEBLIX 3HAYECHHH, TO BRIOEPUTE IIeJIeBOE 3HAUECHHE, K KOTOPOMY OyJleT TprMeHeH
9TOT KpUTepHii 3 crucka LleeBoe 3HaueHne /11 KPUTEPHsI OCTAHOBKH.

Tun. MoXHO onpeAesuTh TPAaHUIBI PETHOHA XBOCTA, YKa3aB liejleBoe 3HaueHue, Hanpumep, 10000000 wmm
IIPOEHTHIIb, HarpuMep, 99-b1ii. Eciin B packpbiBatomemcs criicke Tun BeiOpano 3HaueHue, BBEUTE 3HAUYCHUE
IPAaHUIBI B TEKCTOBOE MOJIe 3HAYSHUE ¥ BOCIIOJIb3YHTECh packpbIBaroluMcs criuckoM CTOpoHa ISl Onpe/iesIeHu s
NpaBoii WM JIeBoii o6stacTr XxBocTa. Ecim B packpsiBatomiemcst crcke Tun BeiOpano [1poneHTHIIb, BBEIUTE
3HAYCHNE B TEKCTOBOM I10Jie [1pOLeHTHIIb.

YacroTa. YKaXuTe KOJMYECTBO [EJIEBbIX 3HAUCHUH, KOTOPBIE JOJDKHBI JIEKATh B 00J1ACTU XBOCTA, YTOOBI
obecneunTh aJIeKBaTHYIO BBIOOPKY XBocTa. [ eHepupoBaHue HAOIIOACHUI OCTAHOBUTCS, KOT/1a 3TO KOJMYECTBO
OyJIeT JOCTUTHYTO.

OCTaHOBUTHCSI, KOT/1a I0BEPHTEIbHDII HHTEPBAJ CPe/IHero B npe/esiaX YKa3aHHOro NOPOroBoOro 3HaveHusl.
Bocnosb3yiiTech 9THM napamMeTpoM, YTOOBI 00eCIeUNTh 33 JaHHYIO CTENEHb TOYHOCTH CPEIHETO LEJIEBOTO
3HavyeHus. IMUTHpOBaHHBIC HAOIIOACHHS OYAYT CO3AaHbI 1O TOCTM)KEHNS YKA3aHHOM CTENEeHH TOYHOCTH WA
MaKCHMaJIbHOTO KOJIM4eCTBa HAO o IeHHNA. UTOOBI BOCIOJIB30BATHCS 9TUM MAPAMETPOM, YKAKHUTE
JIOBEPUTEIILHBIA HHTEPBAJI U IIOPOTOBOE 3HAUeHUE. VIMUTHPOBaHHBIC HAOJFOACHUS OYAyT TE€HEPUPOBATHLCS 0 TeX
HOP, TI0Ka JOBEPUTEIIbHbIA HHTEPBAJL, CBS3aHHBIN C YKa3aHHBIM YPOBHEM, HAXOIUTCS B Ipe/ieiaX OPOroBOTro
3HaveHus. Hanpumep, MOXHO BOCIOJIb30BATHCS 9TUM IIAPAMETPOM, YTOOBI ONIpeAeuTh HopMHUpOBAHHE
HAOJIFOJICHNH 1O TeX MOP, HOKa TOBEPUTEILHBIA HHTEPBAJ CPETHETO C TOBEPUTEILHBIM YPOBHEM 95% HaXOoaUTCS
B npejiesiax 5%-ro OTKJIOHEHHUS OT CPpeAHero 3HaueHus. Eciii nporuno3Has MoJieslb COJIEPKUT HECKOJIbKO LEJIEBBIX
3HAYEHUH, TO BRIOEpUTE 1IeJIEBOE 3HAYCHHE, K KOTOPOMY OYIeT MPUMEHEH 3TOT KpuTepuit u3 cnucka LleneBoe
3HAYeHHe /I KPUTEPHsi OCTAHOBKH.
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Tun nopora. I[Topor MOXHO yKka3aTh Kak YACIOBOE 3HAUCHNE MJIM KaK IPOIEHTHOE OTHOIIIEHNE K cpeaaeMy. Ecim
B packpbIBaromiemcs crrcke Tun nopora Beiopano I1poneHTuss, BBeAUTE 3HAUCHNUE B TEKCTOBOM IoJie ITopor kak
3HaueHue. Ecim B packpsiBaroremcs cinucke Tun nopora Beiopano I1poreHT, BBeAUTe 3HaYeHHE B TEKCTOBOM I10JIe
ITopor kak NpoOIEHT.

Kousm4iecTBo HA0/1M0/1€HMi /151 BLIOOPKH. YKa3bIBA€T KOJMYECTBO HAOJIFO/ICHUH ISl UCTIOJI30BAHUS IIPU
aBTOMATHYECKOW MOATOHKE paclpeaesIeHUil ISl HIMAUTHPOBAHHBIX BXOIHBIX JITAHHBIX B COOTBETCTBUH C AKTUBHBIM
HabopoM nmaHHbIX. Eci Bam HaGop TaHHBIX OY€Hb OOJILINON, MOXHO OIPaHUYUTH KOJIMYECTBO HAOIIOICHUH,
KOTOPBIE MCIOJIL3YIOTCS JJIs OATOHKY pacnpesesennii. Ecim BeiopaTs Orpannyuthb 10 N HaGJ10/1eHuii, To OyayT
MCIIOJIb30BaHbBI NIepBble N HAO IO IEHUA.

Kpurepuii craTucTHKH corjiacusi (KOJIM4eCTBeHHbIN). /{1 KOJIMYeCTBEHHBIX BXOIHBIX JAHHBIX MOXKHO HCIOJIL30BATh
TECT corJiacus cTaTUcTuku AHaepcoHa-lapymnra uim tect Koimoroposa-CMupHoOBa 1151 paHKUPOBAHUS
pacipenesieHuid Ipy UX MOATOHKE JIJI1 UMUTUPOBAHHBIX BXOIHBIX 3HAYEHUI B COOTBETCTBUU C AKTUBHBIM HAOOPOM
naHHbIX. Tect AHnepcona-/lapimHra BEIOMPASTCS MO YMOJTYAHUIO U B OCOOCHHOCTH PEKOMEHIYETCsI, KOT1a
HEOOXOIMMO OOECICUHTh HAMITYUIITYF0 BO3MOXKHYIO ITOATOHKY B OOJIACTSX XBOCTA.

OMnupHuecKoe pacnpeaesenne. [ KOJIMYECTBEHHBIX BXOIHBIX TaHHBIX IMIMPHYECKOE PACIPEHEIICHNE SBIISCTCS
KyMYJIITUBHOI (pyHKIHMEH pacipeiesieH st XpOHOJIOTHIECKUX JaHHBIX. MOXKHO yKa3aTh KOJIMYECTBO HHTEPBAJIOB,
KOTOPBIC UCHTOJIB3YIOTCA JIA pacue€Ta SOMINPUICCKOT O PACIIPECACIICHUA OJI1 KOJIMIYCCTBEHHBIX BXO/JHBIX TaHHBIX. ITo
yMoJsuaHuro 3aaano 3Havenue 100, MakcumasbHoe 3HadeHue - 1000.

BocnpousBectu pe3yabTaThl. 3aJaHUE CTAPTOBOrO YUCIIA TeHEPATOPA ICEBIOCTYYAHBIX YMCET TO3BOJISET
BOCIPOU3BECTH MMUTAIINIO. 3a/IaiiTe 11€J10€ YKCJIO WK HIEJIKHUTE 110 ['eHepupoBaTh, YTOOBI CreHEPUPOBATH
MICEBJIOCIIyYaHOE 11eJI0€ YMCIIO B quanazoHe Mexay 1 u 2147483647 BxirounTesibHO. 3HAYSHHE TTO YMOJTYAHUO -
629111597.

ITonb3oBaTe/IbCKHeE 3HAYEHHSI OTCYTCTBHS KaK BXOJHAs HHpOpMAaIHs ¢ KATeropuajibHbIM pacnpe/iesieHeM. DTH
YIPaBJISIOIINE 3JIEMEHTHI 3a1aF0T, OYAYT JIM MOJIb30BATEIILCKIE 3HAYCHUSI OTCYTCTBHS C KATETOpUASIbHBIM
pacnpesesieHeM paccMaTpUBaThCs Kak JonycTuMble. CHCTEMHBIE U TOJIb30BATE/IbCKUE 3HAUCHNS OTCYTCTBUS JJIS
BCEX MIPOYMX TUIIOB BXOJAHBIX MOJIEH BCeraa paccMaTpUBAIOTCS KaKk HEAOMyCTUMBIe. Bee BXOAHbBIE OIS TOJKHBI
UMETb JIONyCTUMBbIE 3HAUEHUsI, YTOOBI HAOII01eHNe ObLIIO BKJIIOUEHO B IOJTOHKY pacHpe/esieHus, BEIUUCIICHUE
KOppeJIsiluil U BEIYUCIIEHUE HE00A3aTeIbHON TaOJIUIIBI CONPSIKEHHOCTH.

DYHKUUN NAIOTHOCTHU

DTH HACTPOUKHU MO3BOJISIFOT HACTPOUTH BBIBOJI 151 PYHKIUH TIIOTHOCTH BEPOSTHOCTH U KyMYJISITUBHBIX ()yHKITHIA
pacnpeacsiCHuA OJIs1 KOJITMIYECCTBEHHBIX ueneﬁ, a TaKXXe CTOJI0YAThIE AuarpaMMmbl IPOTrHO3HBIX 3HAYEHU I JJIA
KaTeropruajbHbIX LEJICH.

Oyuknst miotHocTn BepositHocTH (Probability Density Function, PDF). DTta ¢yHKkIus moka3bsBaeT pacupe/iesicHue
eJICBBIX 3HAUYCHMA. JJ151 KOJIMUECTBEHHBIX [IeJIEBbIX 3HAUCHNI OHA MMO3BOJISIET ONIPEIEIISTh BEPOSITHOCTD TOTO, YTO
OHM HaXOJSATCS B JAaHHOU oOJyacTu. [{J11 KaTeropraibHbIX IIEJICBBIX 3HAYCHUI (IeJIeBbIe 3HAUCHUS C KOJIMYSCTBEHHON
WJIA TOPSITKOBOH IIKAJIONH M3MEPEHHU ) CO3/IaeTCs CTOJI0UATAs AUarpaMMa, B KOTOPOI ITOKa3aH MPOICHT
HAOJIFOICHNH, KOTOPBIe OTHOCATCS K KaX0W N3 KaTerOpHil IIeJIeBOro 3HAUCHMSI. []J1 KaTeropnaibHbIX 3HAUCHUN
JIOCTYIHBI TONOJHUTEIbHbIE TapaMeTPhl KaTeTOPHAIbHBIX IeJieit Moaesneit PMML nis onmcaHHO# Jajiee HACTPORKA
OT4YeTaA.

HpI/I UCNOJIb30BAHUU ABYXOTANHOTI'O KJIACTCPHOTI'O aHAJIM3a U KJIACTCPHOI'O aHaJIU3a METOJ0M k-CpeI[HI/IX co3aacTcCs
croouaTas AuarpaMma NpuHaAJIC)KHOCTHU K KJIaCTEPY.

KymynstuBuasi ynxmun pacnpenenennsi (CDF). KymysatusHast QyHKIUS pacnpe/ieieHns MOKa3biBaeT BEPOSITHOCTh
TOTO, YTO IIeJIeBOE 3HAYCHNE MEHBIIIe YKa3aHHOTO 3HAYeHHs 00 paBHO emy. OHA TOCTYIHA TOJILKO IS

KOJIMYECTBEHHBIX 1IEJICBbIX 3HAYCHUM.

ITos10:xenus noy3ynka. Bl MoXkeTe 3a/1aTh Ha4aJIbHbIE MOJI0KEHUS MMOIBUKHBIX ONOPHBIX JIMHUNA HA AUarpamMmax
PDF u CDF. 3agaBaemMble 3HAUCHUS 1711 HUKHEH U BEpXHEW JIMHUI OTHOCATCS K MOJIOKEHUSIM IO TOPU3OHTAILHO
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ocy, a He K MPOLEHTUIISIM. MOXXHO yJaJIMTh HIDKHIOIO JIMHUIO, BbIOpaB -Infinity, nim BepxHroto uHUIO, BHIOpAB
Infinity. ITo ymMoT9aHnIo 3TH JIMHUK pacrmojiararoTcs Ha 5-it u 95-if nponenTuiax. Ecim Ha ogHON Auarpamme
IOKa3aHbl HECKOJIBKO (PYHKIMI pacipeesieHus (M3-3a HeCKOJIbKHX 1IeJIeBbIX 3HAYCHUI NITH pe3yIbTaTOB U3
UTepaluii aHaIM3a 4yBCTBUTEJILHOCTH), 3HAYCHUS IO YMOJTYAHUIO OTHOCSTCS K (DYHKIIMU PACIpE/IeJICHUS ISl
NIEPBOM UTEPALMU UJIU IEPBOIO HA3HAYCHHUSL.

Onopubie uHEH (KOIMYecTBeHHbIe). J[1st QyHKINU MITOTHOCTH BEPOSTHOCTH U KyMYJIITUBHBIX (DyHKIIHI
pacripeaesieHns A1 KOJIMIECTBEHHBIX [IeJIeBbIX 3HAYCHUIT MOKHO TOOABUTH Pa3/IMUHbIC BEPTUKAIHHBIC OMOPHBIE
JITHAH.

e Curmbl. MoxHO HO6aBI/ITb OIIOPHBIC JIMHUU C aMHJ’IHTyI{OfI YKa3aHHOI'O KOJIMYECTBA CTaHAaPTHBIX OTKJIOHEHUM OT
CPE€AHETO LEJICBOI'O 3HAYUCHUA.

e IIpouentniau. MoxxHO TO0OABUTH OMIOPHBIE JIMHUU B OJTHOM HJIM JIBYX 3HAUEHUSIX MPOIEHTUIIEH pacpeaesieHust A5
L[EJIeBOr0 3HAUEHUS B TeKCTOBBIX NoJIsix Huxuss u Bepxusisa. Hanpumep, 3Hauenue 95 B TekcToBOM noJjie Bepxusis
npeacTaBiisieT 95-blil IPOLEHTUIIb, KOTOPBIN SIBJISETCS 3HAUEHUEM, HIKE KOTOPOTo nonaaaroT 95 %
HaOmomeHnid. TOYHO Tak ke, 3HAYCHNE 5 B TEKCTOBOM I10Jie HIDKHSS IpeAcTaBiIseT S-bIif MPOLUECHTIIIb, KOTOPBIN
SIBJISICTCS 3HAUCHUEM, HIKEe KOTOPOTO MOMAIaroT 5% HaOIIF0IeHIIA.

° HaCTpanBaeMue OIOPHbLIC JIMHUH. MoxHO ,HO6aBI/ITI) OIIOPHBIC JIMHAU B YKA3aHHBIX 3HAYCHUAX LEJIU.

Ipumeuanue: Ecin Ha 0IHOU AuArpaMme MOKa3aHbl HECKOJILKO (DYHKIMI pacnpe/iesieHust (M3-3a HeCKOJIbKUX
[eJIeBBIX 3HAUCHUI UJIM Pe3yJIbTATOB U3 UTEPAIUI aHAJIN3a YYBCTBUTEIILHOCTH), OMIOPHbIE JIMHUU TPUMEHSFOTCS
TOJIKO K (DYHKIUH pacipeesieH st /IJIsl HEPBOii UTepAIMU UITH [IEPBOr0 Ha3HAYeHHUs. Bbl MOXeTe 100aBUThH
OIOPHBIE JINHUHU K IPYTUM PACIHPEICTICHUSIM B JUAJIOr0BOM OKHe [TapameTpsl quarpaMm, K KOTOPOMY MOXKHO
obpatuthes ¢ nuarpammbl PDF nm CDF.

IlepekpbITh pe3yJIbTAThl U3 OT/IEJbHBIX KOJIHYECTBEHHbIX LeJIeBbIX 3Ha4YeHuil. [Tpyu HaIMunyu HECKOJIbKUX
KOJIMYECTBEHHBIX II€JIEBBIX 3HAUEHUI ONpe/esisieT BbIBO/I HA 9KpaH (DYHKIMM pacipenesieHusl 1151 BCeX TaKUX
I[eJICBBIX 3HAUCHUI HAa OJTHOM JuarpamMMe: OJTHA JuarpamMMa [T (GYHKIHIA IIOTHOCTH BEPOSITHOCTH, Ipyras - JJIs
(GbyHKIUI KyMYJISITUBHOTO pacipezelsicHrs. Ecim 3TOT napaMeTp He BBIOpaH, pe3yIbTaThI I KaXKIOTO IIEJICBOrO
3HAYCHUS OYAYT MOKA3aHbI Ha OT/CIBHON IHarpaMme.

3navenus kareropun aJs ordera. s mozeneit PMML ¢ xaTeropuaJIbHBIME [EJICBBIMA 3HAUYEHUSIME PE3YJILTATOM
MO/IEJIHN SIBJISIETCS HAOOP MPOTHO3HBIX BEPOATHOCTEH (IO OTHOM JJIS KaXI0H KaTeTrOPHI) TOTO, YTO IeJIeBOE
3HAYCHHUE MONaaeT B KaX/ayro u3 kaTeropuii. Kateropus ¢ HauBbICIIel BEPOSTHOCTHIO BHIOUPAETCS B KAUECTBE
MpeICKa3aHHOM U UCTIOJIb3YeTCs MPU TeHEPUPOBAHUM CTOJIOUATON IUarpaMMbl, ONMCAHHON 171 HACTPOHKN DyHKIus
IVIOTHOCTH BeposTHOCTH BhIe. Ecim BeiOpano Ilpeackasannas kaTeropus, OyaeT co3fgaHa cTojiOuaTasi iuarpaMma.
Ecmm BeiOpaTth IIpeackazannblie BepOSITHOCTH, IS KAXI0i U3 KaTeropuil Ha3HaueHusi OyAyT CreHEepUPOBAHBI
TUCTOIPAMMBI pacrpeesieHusl.

I'pynnupoBanue /1JIs1 aHAM32 YyBCTBHTEIbHOCTH. VIMHTAIINN, KOTOPBIE BKJIIOYAIOT AHAJIN3 T1yBCTBUTEIILHOCTH,
CO34AI0T HE3aBUCUMBIN HA0OP NMpe/ICKa3aHHBIX IEJIEBbIX 3HAYCHUN I KaX/10i NTepaIun, ONpeIeICHHON aHATIM30M
(BapbupyeTcs 0JlHA UTEPANUS 1JIs KaXKI0T0 3HAYCHUS BXOJHBIX NaHHbBIX). [1pn HammImny nrepanuii croadvyaTtas
JuarpamMma Ipeicka3aHHOW KaTeropuu IS KaTeTOPUAILHOTO IeJIEBOTO 3HAYECHHUS TOKA3bIBACTCS B KAUECTBE
KJIACTEPU30BAHHON CTOJIOUATON AUAarpaMMBbI, KOTOpast BKJIIOYAET Pe3yJIbTaThl IS Beex uTepauuil. Kateropun nim
UTEPAINUU MOXHO CIPYIIUPOBATE.

BeiBOg
Z[lflal"paMMbl TOpHaZ[O. ]_—[I/Ial"paMMbI TOPHAJO - 3TO CTOJI6“L':1TLI€ AuarpaMmbl, IOKA3bIBAOIINEC OTHOIICHUA MCKIAY
LECJICBBIMUA U I/IMI/ITI/IpOBaHHbIMI/I BXOISAIIINUMHA 3HAYCHUAMU l'[pI/I IIOMOIIIKX MHOXECTBa MeTpI/IK.

M Koppemnmﬂ 1eJIeBbIX JAHHBIX ¢ BXOJIHBIMH. ITo3BosseT COo31aTh JUuarpaMmbl TOpHAOO OJI I(OI-)(b(l)I/IIII/ICHTOB
KOppesinuu MEXIy JTAHHOM 1IEJIBIO U KaXKIbIM U3 €€ HUMUTHUPOBAHHBIX 3HAYEHUH. DTOT THUI JuarpaMm TOpHaJI0
HE NOJACPIKUBACT LCJICBBIC 3HAYCHUA C HOMUHAJIbHOW WJIN HOpH,Z[KOBOfI IIKaJIO’ I/ISMepCHI/Iﬁ 1 UIMUTUPOBAHHBIC
BXOOHBIC 3HAYCHUA C KATCITOpUAJIBHBIM PACIPEACTICHUEM.

M BK.TIa}I B JTUCIICPCHIO. ITo3Bosser CO3AaTh AuarpaMMbl TOpHAA0, KOTOPBIC ITOKA3BIBAOT BKJIA/ B JUCIICPCUIO
KaXa0ro HeJjaCeBOro 3Ha4CHus U3 €0 UMUTUPOBAHHBIX BXOJIHBIX 3Ha"ICHI/II71, IIO3BOJIAA OLICHUTH CTCIICHDb, B KOTOpOfI
KaX/10€ BXOJHOC 3HAUYCHUEC UMECCT BKJIA/ B O6H_IyIO HCOIIPCACJICHHOCTD LCJIN. DTOT THUII AuarpaMm TOpHaJ0 HE
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MOAAEPKUBACT LEJIEBbIE 3HAYCHUS C TOPSIAKOBOM MJIM HOMUHAJIBLHOM IIKAJION N3MEPEHUN 1 UMATUPOBAHHBIE
BXOHBIC 3HAUCHUS C JIIOOBIM U3 CJICOYIOIINX pacnpeaeneﬂnﬁ: KaTeropuaJibHbIM, BCpHyJ’[J’II/I, 6I/IHOMI/IaJ'IbHI)IM,
ITyaccona niam oTpunaTeIbHbIM OMHOMUAJILHBIM.

*  YyBCTBHTEJILHOCTD LieJIeBOI0 3HAYEHUs1 K H3MeHeHuto. [103BoJIsieT co3aaTh AMarpaMmbl TOPHAZL0, KOTOPbIE
TIOKA3bIBAIOT BJIMSHUE HA LEJICBOE 3HAYEHUE MOLYJIMPOBAHNS KAXKIOTO MMATUPOBAHHOTI'O BXOJHOTO 3HAUYEHUS C
AMILUTATY/IOU YKa3aHHOT'O KOJIMYECTBA CTAHJAPTHBIX OTKJIOHEHUHN pacrpe/iesieHus], CBI3aHHOTO C BXOIHBIMU
JIAaHHBIMU. DTOT THI JUATPAMM TOPHAIO HE MOJJCPKUBACT IeJIeBbIe 3HAUEHUS C MOPSAKOBOM UJIM HOMUHAJIBHOM
IIKAJI0i U3BMEPEHHI U UMUTHPOBAHHBIE BXO/IHbIE 3HAYEHHUSI C JIFOOBIM U3 CJIEYIOIIUX PACHPE/IEICHU]:
KaTeropuajibHbiM, beprysum, 6uHOMuaNIbHbIM, [Tyaccona uim oTpuIaTe IbHBIM OMHOMUAILHBIM.

SmmyHas AuarpaMma pacnpejiesieHusi lieJieBbIX 3HaYeHHil. Suunble TuarpaMMbl JOCTYIHBI 1JISI KOJIMYECTBEHHbIX
IeJIeBbIX 3HAUeHMA. BrioepuTe [1epekpbITh pe3yabTaThl H3 OTAEIbHBIX HeJeBbIX 3HAUEHHIl, €CIIM Y TPOTHO3HON
MOJIEJIU HECKOJIBKO KOJIMYECTBEHHBIX LIEJIEBBIX 3HAUEHUI U Bbl XOTUTE BBIBOAUTD SIILIMYHBIE AUATPAMMBI 1JIs1 BCEX
[IEJIEBBIX 3HAYCHUI HA OJHOU IrarpaMme.

CpaBHeHne AUarpamMm paccesiiusi neJIeBbIX U BXOAAIUX 3HAYCHUIA. ﬂHanaMMbI paccesanrsd NpOTUB UMUTUPOBAHHBIX
BXOOHBIX JAHHBIX JOCTYHIHBI KaK JJI1 KOJIMYECTBECHHBIX, TaK U JJI1 KaTETOPUAJIbHBIX IEJICBBIX 3H3‘1€HI/II7[, u
BKJIFOYAFOT pacCesaHUus HEJIEBbIX 3HAYCHUI KakK ¢ KOJIMYCCTBCHHBIMU, TAK U C KATCTOPUAJIbHBIMHU BXOAHBIMU
JaHHBbIMU. I[I/Ial"paMMI)I pacCeAHn s, BKJIFOUYAOIUEC KAaTCrOPpUAJIbHBIC HEJICBBIC 3HAYCHU A UJIM KaTCTOpUaJIbHBIC
BXOJHBIC JAHHBIC, IIOKA3aHbl B BUJC TEIJIOBOM KapThbl.

Co3zaatb Tadamiy 3HaYeHuii npoueHTHIei. /{719 KOJIMIeCTBEHHBIX IIEJICBBIX 3HAYCHUI MOYKHO MOJIYYUTh TaOJIUITY
yKa3aHHBIX POIEHTUJICH IIeNIeBBIX pacnpeaesieHnit. Kaptmm - 310 25%-¢, 50%-¢e 1 75%-e mponeHTHIIN, KOTOphIe
pa3essaoT HAOJIIOACHUS Ha YeThIPE TPYIITbI OJIMHAKOBOTO 00beMa. Eciin BbI XOTUTE MOJIyYUTh pa30UBKY HA MHOE
YHCIIO PABHBIX TPy, BbioepuTe VIHTepBaibl u 3aaiite uncio. Beioepute HacTpanBaembie npoueHTHIH, YTOOBI
yKa3aTh OTAeJIbHbIC MPOLEHTUIIN, HapuMep, 99-if MpOIeHTHIIb.

Omnucare/ibHble CTATHCTUKH LieJIeBBIX pacipe/iesieHdil. DTOT napaMeTp MO3BOJISIET CO3AATh TAOJUIBI ONMUCATEIbHBIX
CTATUCTUK JJI51 KOJIMYECTBEHHBIX M KATErOpUaJIbHBIX 1I€JIEBbIX 3HAUYEHUIL, @ TAKXKe J1JIsl KOJIMYECTBEHHBIX BXOIHbBIX
JTAHHBIX. [{J1 KOJIMYeCTBEHHBIX IIEJICBBIX 3HAUCHUH TaOJIMIa BKIIFOUACT CpeIHEe, CTAHIapTHOE OTKJIOHCHHE,
MEINaHy, MUHUMYM U MaKCUMYM, IOBEPUTEJIbHBII NHTEPBAJI CPEAHErO HA YKa3aHHOM YPOBHE, a TAKXXe 5-blif 1
95-bIit MPOIEHTUIIN IIEJIEBOTO pacipeesieHus. {11 KaTeropraJbHbIX eJIeBBIX 3HAYCHUH B TAOINITY BXOIUT MPOIECHT
HAOJIIOICHNI, KOTOPBIE MOMAAAIOT B KAK/IYIO U3 KATETOPHil EeJIEeBOTO 3HAUYEHUs. ]I KaTeropruabHbIX IEJIEBBIX
3HavueHnit Mmonesieit PMML Tabsmia Takxke BKIIFOUAET CPETHIOIO BEPOSITHOCTD KaXK/I0H KaTErOPUH 11eJIEBOTO
3Ha4YeHus. [{J1si KOJMYECTBEHHBIX BXOIHBIX TAHHBIX B TAOJIMILY BXOJSAT CpeHee, CTAaHAAPTHOE OTKJIOHEHNE,
MUHUMYM U MaKCUMYM.

Koppesimin 1 Tad/mna conpszKeHHOCTH KaK BXOIHAS HH(opMAamus. DTa OIS BEIBOIUT TaOIHIly KO3QPUINCHTOB
KOppeJIsiuui MeX1y UMATUPOBAHHBIMU BXOAHBIMHU NOJIsIMU. Kora BXOIHbIE 110JIs1 C KATETOPUIHBIM
pacnpeesieHreM TeHepUPYIOTCS U3 TaOJAIBI COMPSKEHHOCTH, BBIBOJUTCS TakXKe TaOJINIa CONMPSIKEHHOCTH JaHHBIX,
CT€HEPUPOBAHHBIN JJI 3TUX BXOIHBIX HOJIEH.

I/IMl/lTHI)OBaHH])le BXO/IHbIE TaHHBIE /11 BKJIIOYeHHs B BbIBOA. [10 YMOJJTYaHUIO BCE UMUTUPOBAHHBIC BXOIHBIC JAHHBIC
BKJIFOYCHBI B BBIBO/I. B516paHH1,1e BXOOHBIC UMUTUPOBAHHBIC JaHHBIE MOXXHO UCKJIFOUYUTH U3 BBIBOJA. DTO TaKkxKe
HCKJIFOYUT UX U3 JuarpaMm TOpHaA0, AMarpaMM pacCCeaHusa n TaOJINIHOT O BbIBO/JA.

Orpann4uTs AHANA30HBI IS HENPEPHIBHBIX MOJIeil Ha3HaYeHnsl. BB MoXeTe 3a/1aTh TUANA30H JOMYCTUMBIX 3HAYCHUIT
JUTSL OJTHOTO WJIM HECKOJIPKUX TTOCIIeIOBATEILHBIX HA3HAUCHNUT. 3HAUCHNUS BHE 33/JAHHOTO JMalla30Ha ICKITFOYAFOTCS
U3 BCETO BBIBOJIA M aHAJIM3A, CBSI3aHHBIX C 3THM Ha3HaueHHeM. UTOoOBI 3a4aTh HIDKHUI npeet, Beioepute Hukanii B
croJibnie [1penes n BBeuTe 3HaUeHHE B cTOJI0Ie MuHUMYM. UTOOBI 3a/1aTh BEpXHUN Mpeies1, BioepuTe BepxHuii B
croJibne [Ipenen n BBeuTe 3HaueHue B cToJ101e MakcumyM. UTOOBI 3a71aTh M HUKHUMA, U BEPXHUI peelt,
BeIOepuTe O6a B cTosb1e [Ipeaes n BBenuTe 3HAYEHHS B CTOJIONAX MUHUMYM U MakcumMyM.

q)OpMaTbl BbIBOA HA JKPaH. MoxHo 3a1aTh (bOpMaT, KOTOpI)Iﬁ HCIIOJIB3YCTCA IPU BBIBOJEC HA SKPAH 3HAYCHUI
1I€JICBBIX 3HAUYCHUI U BXOHBIX JaHHBIX (KaK JJIs0 (bPIKCI/IpOBaHHbIX, TaK 1 JJIs1 UMUTUPOBAHHBIX BXOJHBIX ,HaHHLIX).
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CoxpaHeHue

Coxpanenne nJana 3Toi cuMyJsiun. TexyIue XxapakTepUCTHKN CUMYJISIINT MOYKHO COXPaHHUTD B (haiiyt rmiaHa
cumysnun. Pacimpenne GaiioB MIaHOB IMHATAINN - .splan. [11aH IMATAINA MOXHO OTKPBITH 3aHOBO B MacTepe
HMI/ITaHI/IfI, BHECTU UBMCHCHU S (HpI/I HCO6XOIII/IMOCTI/I) 1 BBIIIOJIHUTH UMUTAIIUIO. MoxHo IOACJINTHCA IIJIAHOM
nuMuTalnuu ¢ JZ[pyrI/IMI/I IIOJIB30BATCIISIMU, KOTOpre 34aTEM MOFyT BBIIIOJIHUTH €TI0 B IUAJIOTOBOM OKHE BI)IHOJ'IHCHI/IC
uMuTanud . [171aHbl IMUTAIINA BKJIFOYAIOT B ce0sI BCE cneund)mcauuu, KpoMe CJICAYIOLINX: HaCTpOI‘/'IKH T d)yHKHI/If/i
IIJIOTHOCTH, HaCTpOﬁKH BbIBOJIA IJId JUarpaMm u Ta6J‘II/II_I, PaCIIMPCHHBIC TAPAMETPLI IJIs1 COOTBETCTBUA,
OMIUPUYCCKOTO paCpeaACJICHUA U CJ'Iy‘IafIHOl"O 3HAYCHUS.

CoxpaHenne HMHTHPOBAHHBIX JAHHBIX B HOBBIi (haii1 JaHHBIX. MOXHO COXPaHUTH HMUTHPOBAHHBIC BXOTHBIE
JIaHHbIe, (UKCUPOBAHHBIEC BXOIHBIC TAHHBIC W IIPEICKa3aHHbIC IIeJIeBble 3HaYeHUs B (haitn manHbix SPSS Statistics,
HOBBII HAOOP MaHHBIX B TeKyIlleM ceaHce mim (aitine Excel. Kaxmoe nadronenue (nm cTpoka) daitia JTaHHBIX
COCTOSIT U3 NIPEICKA3aHHBIX 3HAYCHUH [IeJIell BMECTe C UMUTHPOBAHHBIME BXOJIHBIMU TaHHBIMU U (PUKCHPOBAHHBIMHI
BXOOHBIMU JAHHBIMU, KOTOPBIC TCHEPUPYIOT LECIJICBBIC 3HAYCHU . Ecim anamms YYBCTBUTCJILHOCTHU YKAa3aH, TO IpH
KQKJIOU UTEpaIuu CO34aeTCs TOCIe0BATEIbHBIA HAOOP HAOJIIO/IEHH, KOTOPbIE OTMEYEHbI HOMEPOM UTEpAIUH.

Inanorosoe oKHO BbinonHeHne nmutauumn

I[I/IELHOI'OBOG OKHO Brimosnenune nMuTaluu pa3pa60TaHo JJIsL HOHBBOBaTeJ’Ieﬁ, KOTOPBIC UMCIOT IIJIaH UMUTALIUU U
XOTST TOJBKO BBIIOJHUTH ee. Takke B HEM IIpEaoCTaBJICHBI (byHKI.II/II/I, H€O6XO)Z[I/IMLI€ JUJIs1 BBIIIOJIHCHU S UMUTAllUU
IIpA pa3JIMIHBIX YCIIOBUAX. OH 1103BOJISCT BBIIIOJIHUTH O6H.II/I€ 3aav9r, KOTOPBIC NICPCUYUCIICHBI HUXKCE.

° HaCTpOﬁKa WJIM UBMCHCHUEC aHAJIN3a YYyBCTBUTCIILHOCTU JId U3YUCHU A 3(b(1)eKTa Bapuanuuu (bI/IKCI/IpOBaHHI)IX
3HAYCHUI WU Bapuanuuy napamMeTrpa paciupeacjiCHu 1JId UMUTUPOBAHHBIX BXOIHBIX JaHHBIX.

* M3MeHeHne pacnpeaesieHnit BEepOSATHOCTH JJI HEONPEAEJICHHBIX BXOIHBIX TAHHBIX (M KOPPEIIUNA MEX Ty STUMA
BXO/JIHBIMH JTaHHBIMH) B COOTBETCTBHUU C HOBBIMH JJAHHBIMI.

* l3MeHeHHne pacnpeaesieHns A1 IMATHPOBAHHBIX BXOHBIX JaHHBIX.
* Hacrpoiika BriBOAA.

* BrmoJHeHne UMUTALIUU.

Bknagka Umutauusa

BKHaﬂKa I/IMI/ITaHI/IH MO3BOJIACT ONPCAC/IATh aHAJIU3 YYBCTBUTCIIbBHOCTH, UBMCHATH PACHPCACIICHUC BEPOATHOCTHU
JJI1 UMUATUPOBAHHBIX BXOJHBIX JaAHHBIX U KOPPEJIAIUN MEXAY HOBBIMU UMUTUPOBAHHBIMHA BXOJIHBIMU JaHHBIMHU, d
TAKXC UBMCHATDH PACHpPEaACIICHUC BEPOATHOCTHU, CBA3AHHOC C UMUTUPOBAHHBIMHA BXOIHBIMU JAHHBIMMH.

Cetka VIMUTHPOBAaHHBIE BXOJHBIE JAHHBIE COACPKUT 3aIUCh JJIS1 KAKAOTO BXOASILETO 3HAYCHUS, ONIPECJIEHHOTO B
IJIaHC UMHUTAllUU. B Ka,)KHOI‘/’I 3aIIMCH BBIBOOUTCA UM BXOOHBIX JAHHBIX U CBSI3aHHBIN C HUMU TUII pacnpeacICHUA
BEPOSITHOCTEH ¢ 00pa3noM IuarpaMMbl COOTBETCTBYIOIIEH KpUBOii pacnpenesienus. Kaxaplii Ha00p BXOIHBIX
JIAHHBIX UMEET 3HAYOK COCTOSIHUS (LIBETHOI KPYT C NepeKIrovYaTeseM), KOTOPBIHA M0JIe3eH MPH N3MEHEHUU
pacnpeziesieHuit B COOTBETCTBUY C HOBBIMU JAaHHBIMU. KpoMe TOro, BXOAHbIE JaHHbIE MOTYT UMETh 3HAYOK
6JI0KMPOBKHU, KOTOPBIH yKa3bIBAET, YTO OHU 3a0JIOKUPOBAHBI I HE MOTYT OBITh U3MEHEHBI B IUAJIOTOBOM OKHE
BrmosiHenne nvutanun . UToOb I3MEHNTH 3a0JIOKHPOBAHHBIC BXOIHBIE JaHHBIE, HEOOXOIMMO OTKPBITH IJIaH
MMHUTALMK B MacTepe NMHUTAIINN.

Kaxoe BXoIHOE 3HAUCHUE SBJISETCS MMUTHPOBAHHBIM JINOO (PUKCHPOBAHHLIM. MIMUTHPOBaHHbBIE BXOIHBIE
3HAYCHUSI SIBJIAIOTCS HEONPEIEIICHHBIMU U CO3AA0TCSI HA OCHOBE YKa3aHHOTO PACIpPECIICHHs] BEPOSTHOCTEH.
QDUKCHPOBAHHBIC BXOIHbBIC 3HAYCHNUS N3BECTHBI M OCTAIOTCS MOCTOSIHHBIMU NPH KaX/10M I'€HEPUPOBAHUN UMHUTAIHN.
Uto6s1 06paboTaTh TE UM UHBIE BXOASIINE TAHHbIE, BBIOEPUTE COOTBETCTBYIOIIYIO 3aI1UCh B CETKE
MMuTtupoBaHHbIE BXO/IHBIE JAHHBIE.

OHpC,E[CJ'ICHI/IC aHaJIn3a YyBCTBUTCJIbHOCTHU
Amnanms YYBCTBUTCJIbHOCTHU MMO3BOJIACT U3YUUTH BJIUAHUC UBMCHCHUS CUCTEMATUICCKUX U3MEHEHU I (i)I/IKCI/IpOBaHHLIX
BXOOHBIX JAHHBIX WUJIA ITapaMeTpa paCupCaAcICHUu JJId UMUTUPOBAHHBIX BXOIHBIX JAHHBIX ITOCPEICTBOM

(hopMUpOBaHUS HE3ABUCUMOTO0 HAOOpa MMUTUPOBAHHBIX HAOJIIOICHHI (TO €CTh (PAKTUUECKH OTAEIbHON UMHUTAIIUN )
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JUISL KQXKJOTO YKa3aHHOTO 3Ha4YeHUS. UTOOBI ONpeesuTh aHaJIN3 1yBCTBUTEILHOCTH, BEIOSpUTE (PUKCHPOBAHHBIC
WJIM UIMUTHPOBAHHBIC BXO/IHbIE JJAHHBIE 1 HAXKMUTE KHOIKY AHAJIN3 YyBCTBHTE/ILHOCTH. AHAJIM3 YyBCTBUTEILHOCTH
OTrpaHUYeH eIMHBIM (PMKCUPOBAHHBIM BXO/HBIM IIAPAMETPOM HJIM €MHBIM APAMETPOM paclpeiesIeHus AJIst
UMUTHPOBAHHOTO BXO/IHOT'O NapameTpa. JJonoJHUTEIbHYI0 HHPOPMALIUIO CMOTPUTE B pa3/:[ene
[ayBcTBUTEILHOCTH” Ha cTp. 188]

W3menenne pacnpez[eneHHﬁ B COOTBETCTBUU C HOBBIMHU JTdHHBIMUA

[Mopsimox aBTOMATHIECKOTO U3MEHEHHUS PaclpeieIeHIs BEPOSATHOCTE! AJIsI IMATHPOBAHHBIX BXOIHBIX TaHHBIX (1
KOPPEJIALHil MeXAy HIMH) B COOTBETCTBUH C HOBBIM aKTHBHBIM HAOOPOM TaHHBIX.

1. HpOBCprC, YTO KaXxaass MOACJIb BXOAHBIX JaHHBIX COOTBETCTBYET KOPPEKTHOMY IIOJIFO B AKTUBHOM Ha6ope
JaHHBIX. Kamnoe HUMUTHUPOBAHHOC BXOJHOC 3HAYCHUEC COOTBETCTBYCT ITOJIFO B AKTUBHOM Ha6ope JaHHBIX,
YKa3aHHOMY B CBSI3dAHHOM C 5TUM 3HAYCHUEM BBITIAJAFOIICM CIIMCKE Iloue. HCCOOTBGTCTByIOH_II/Ie BXOJHBIC
3HAYCHUEC JICTKO ONPEACIIUTD - HA 3HAYKE COCTOAHUSA 6yZ[CT YKazaH BOHpOCI/ITe.HI)HHﬁ 3HAK.

)

2. W3meHuTe Bce HEOOXOIUMbBIE COOTBETCTBHUS MOJISIM; 151 3TOTO BbiOepuTe [1010rHaTh N0 1moJI0 B HA0Ope TaHHbIX,
a 3aTeM BbIOEpUTE HYXKHOE T10JIe U3 CIHCKA.

3. Haxwmute xHonky Ilogornars Bee.

JLI1s KaXX0T0 COOTBETCTBYFOIIETO BXOTHOTO 3HAUYEHIS HanO0JIee TOYHO COOTBETCTBYFOIIEE pacIpec/ICHIE
MOKA3aHO PSAIOM C AMATPAMMON paclpe/iesIeHrs], KOTopas HaJIo)KeHa Ha THCTOrpaMMy (MJIH CTOJI0YATYEO
JIMarpamMmy) XpOHOJIOTHYECKUX JAHHBIX. [Ipr HEBO3ZMOXKHOCTH HAWTH MPUEMIIEMOE COOTBETCTBHE HCIOJIBL3YETCS
SMIIUPUIECKOE pacrpeaesieHue. [ BXoASIINX 3HaUeHHid, KOTOPbIE COOTBETCTBYIOT IMIIUPUIECKOMY
pacipenesieHuo, Bbl YBUUTE TOJILKO TUCTOTPAMMY XPOHOJIOTMYECKUX TAHHBIX, HOCKOJIbKY SMIIUPUIECKOE
pacnpenesienre GakTHYECKH IPEeICTABIICHO JaHHOI quarpaMMOoi.

ITpumeuanue: TToNHBIH CIICOK 3HAYKOB COCTOSHUS CMOTPHUTE B TeMe [ VIMuTHpOBaHHKIE moIs” Ha cTp. 184

M3MeHeHre BEPOSITHOCTU paCIpe/iesIeHUu i

HeB0o3MOXKHO U3MEHUTH BEPOSITHOCTD PACIPEAEIICHUN AJ11 UMUTUPOBAHHBIX JAHHBIX U JOIOJHUTEIBHO U3BMEHUTh
UMUTHPOBAHHbBIC TaHHBIE B (QUKCHPOBAHHBIE U HAOOOPOT.

1. BuiOepuTe HyXHBIE BXOJIHbIEC TAHHBIC U HAXKMHUTE KHONKY Py4Hoe pacnpe/esienue.

2. BLI6€pI/ITe THUII pacClIpCacICHUA U 3aJ1aiiTe ero napamMeETphl. YT100BI ”3MEHUTH UMUTHUPOBAHHBIC BXOIHBIC JaHHBIC
Ha (bHKCHpOBaHHLIC BXOJHBIC JAHHBIC, BbI6CpI/ITC qDI/IKCI/IpOBaHHbIC B BBIIIAJAFOIIEM CITMCKE Tum.

ITocse BBOJIA mapaMeTpoB AJIsI pacupeesieHus, ero oopaser (II0Ka3aHHbINA B 3aIMCH BXOAHBIX JaHHBIX) OyaeT
OOHOBJIEH B COOTBETCTBUY C U3MEHEHUSIMU. JIONOIHUTEIBHYIO HHDOPMAIINIO O 3aJaHUU PACIIpeIe/ICHUH
BEPOSITHOCTU BPYYHYIO CMOTPHUTE B TeMel“I/IMI/ITI/IpOBaHHLIe noJist” Ha CTP. 184|

Bxirounth noJib30BaTe/ibCcKHe NPONymEHHbIC 3HAYCHUSA KATErOpua/JIbHbIX BXOHbIX noJiei NpH NOATOHKE 3a,uaeT, 6y,£lyT
JIN MOJIb30BATCJILCKUE 3HAYCHU S OTCYTCTBUS C KATETOPUAJIbHBIM PACHPEACTICHUEM pACCMATPUBATHLCS KaK
JOIIYCTUMBIC ITPpU NEPCIIOATOHKE IO JAHHBIM dAKTUBHOI'O Ha60pa JAaHHBIX. CHCTeMHEBIE U II0JIb30BaTEILCKUE
3HAYCHHUA OTCYTCTBUSA OJIA BCECX MPOYNX THIIOB BXOJHBIX noJiei Bceraa PaCcCMATPUBAIOTCA KaK HCAOIIYCTUMBIC. Bce
BXOJHBIC ITOJIA AOJDKHBI UMETh JOIIYCTUMBIC 3HAYCHU S, YTOOBI Ha6.HIO,I[eHI/IC OBLJIO BKJIFOUEHO B IIOATr OHKY
pacupeacICHUs U BbIYACIJICHUC KOppeHHHHﬁ.

Bknagka BoiBog

Bxkianka BbiBog 103BOJIIET HACTPOUTD BBIBOJ, CO3/JaHHBIM UMUTALIAEH.
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®yHKuud NIOTHOCTH. DYHKINHU MIIOTHOCTH SBJIIFOTCSI OCHOBHBIMH CPEICTBAMH IPOBEPKH HAOOPa pe3yIbTaTOB
UMUTAINH,

*  @OyHKINA IJIOTHOCTH BePOSITHOCTH. DYHKINS IIJIOTHOCTH BEPOSTHOCTH MOKA3bIBACT IICJICBbIC 3HAUCHUS
pacnpeesieHn s, TI03BOJISIS MOJIH30BATEIIIO OMPEISIUTH BEPOSTHOCTh HAXOXKACHNUS IIEJICBOI0 3HAUCHHS B HYKHON
ob6mactn. [1715 nesIeBbIX 3HAYCHHUH ¢ PUKCHPOBAHHBIM HAOOPOM pe3yIbTaTOB, HAIPUMED, HEYTOBICTBOPUTEIILHOE
00CTy)KHUBaHUE, yIOBJICTBOPUTEIHLHOE OOCITY ) KMBAHUE, XOpOIliee 0OCTy)KMBAaHUE U OTJIMIHOE OOCITy )KUBAHME,
CO3/IaETCs CTOJIOUATAS IUarpaMma, Ha KOTOPO#l BRIBOISATCS MPOICHTHBIC IOKA3aTEJIN HAOJIIOICHHIA, KOTOPBIC
COOTBETCTBYIOT KaX/J0H U3 KaTeropuii LIeJIEBOrO 3HAYCHMUSI.

e KymyastuBHasi pynkuus pacnpenesnenus. KymyssiTuBHas GYHKIUS pACHPeIeICHUS TTOKA3bIBAET BEPOSITHOCTD
TOTO, YTO IEJICBOC 3HAYCHNE MCHBIIE YKA3aHHOTO 3HAUCHUS JIMOO PABHO €MYy.

I[ﬂal"paMMbI TOpHAT0. ﬂHanaMMbI TOpHAJO - 3TO CTOJIOYAThIE AuarpaMmbl, NOKA3bIBAOIINE OTHOMICHUS MEXIY
HEJICBLIMU 1 UMUTUPOBAHHBIMU BXOAAIIMMU 3HAYCHUSMU IIPU IOMOIIIU MHOXECTBA MCTPUK.

*  Koppesiust neieBbIX JaHHBIX ¢ BXOAHbIMH. [103BOJISIET CO3/1aTh AMATPAMMBI TOPHAIO JJIs1 KO3 duUIMeHToB
Koppeiaiu MEXIY L[aHHOﬁ ICJIBIO U KAXIBIM U3 €€ UMUTUPOBAHHBIX 3HAYCHUI.

M BK.]'IaZ[ B TUCIICPCHIO. Ilo3Bomser CO3AaTh AuarpaMmMbl TOpHAA0, KOTOPLBIC IIOKA3BIBAKOT BKJIA B JUCIICPCUIO
KaXXJI0ro OeJICBOro 3HAUYCHUA U3 €0 UMUATUPOBAHHBIX BXOIHBIX 3Ha‘ieHHﬁ, IIO3BOJIAA OLICHUTH CTCIICHDb, B KOTOpOfI
KaXXI10€ BXOIHOC 3HAUYCHUEC NMECT BKJIA B O6H_[y}0 HECONPEACTICHHOCTD IICIIN.

M quCTBHTEJILHOCTb eJ1eBoro 3Ha4eHusi K H3MEHEHHIO. [To3BoiseT CO3aTh JUuarpaMmbl TOpHAI0, KOTOPLIC
IOKAa3bIBAIOT BJIMAHUC HA LCJIb MOAYJIMPOBAHUA KaXXI0I0O UMUTHPOBAHHOT'O BXOIHOTI'O 3HAYCHHUS C aMHHI/ITy,E[Oﬁ B
OJHO CTAHAAPTHOC OTKJIOHCHUC PACIIPCACIICHHUSA, CBA3AHHOI'O C BXOAHBIMU JAaHHbBIMU.

CpaBHelme JHarpaMm paccesinusl eJIeBbIX U BXO/IAIINX 3Havenuii. [To3BosseT CO3aTh AUarpaMmabl pacCeaHUA
LECJICBBIX 3HAYCHUI IMPOTUB UMUTUPOBAHHBIX BXOAAIIUX 3HAYCHU.

H[Ill/l‘lﬂaﬂ AuarpaMma pacnpeae/ieHust IeJIeBbIX 3Havennii. [To3BoiseT CO3JAaTh AIUYHBIC JUATPAMMBbI paCIpEaACJICHUS
LICJICBBIX 3HAUYCHUIA.

Tadauna kBapTjieil. DTOT mapaMeTp MO3BOJISIET CO3aTh TAOIMIYy KBapTHIICH IeJIeBBIX pacupeaesieHnit. KpapTmm
pacipenesieHust - 3To 25-bIif, S0-bIi ¥ 75-bI MPONEHTUIIN pACIIPEICSICHIS, KOTOPBIE pa3AesIsItoT HAOFOIeHUS Ha
YeThIpe TPYNIBI OTMHAKOBOT'O 00BEMA.

Koppeasimn 1 Ta0/MIbI CONPSIZKEHHOCTH /151 BXOJAHBIX MoJIeH. DTa ONuus BEIBOANUT TabymIy K03 (HUImeHToB
KOPPEJIALUN MEXAY MMITHPOBAHHBIMU BXOJHBIMU HOJIAME. Ta0JImIa cConpsyKeHHOCTH CBSI3eH MEX/Ty BXOTHBIMU
MOJISIMU C KaTErOPUAJIbHBIM paclpe/ieIeHIeM BbIBOIUTCS, KOT/AA IIJIaH UMHUTAINK 3aaeT FeHepUPOBAaHUE
KaTErOPUIHHBIX TaHHBIX U3 TaOJIMIbI CONPSKEHHOCTH.

IlepekpbITh pe3yJibTaTbl H3 OT/IEJbHBIX HeJIeBbIX 3HaYeHuil. Eciin uMuTupyemasi IporHo3Hasi MOAEb COJEPKUT
HECKOJIbKO LIEJIEBBIX 3HAYEHUN, MOKHO 3a/1aTh BbIBOJI HA 9KPAH HA OJHOI IrarpamMMe pe3yJIbTaTOB U3 OTACJIbHBIX
esieif. DTa HacTpoiika IpUMEHSETCs K auarpaMMaM (QyHKIUH MIIOTHOCTH BEPOSTHOCTH, KyMYJISTUBHBIM (DYHKITHSIM
pacnpezesieHns U SIMAYHBIM AuarpamMMam. Hampumep, ecam BEIOpATh 3TOT mapaMeTp, TO GYHKINHU MIIOTHOCTH
BEPOSITHOCTH /TSI BCeX Iiejielt OyayT MoKa3aHbl HA OJHOM IuarpaMme.

Coxpaﬂeﬂne IJIAHA ITOil HMHUTAIHHA. JIroOble M3MEHEHUS UMUTAlU MOXHO COXPAHUTL B (bafm IIJIaHaA UMUTaluu.
PacmeeHHe (baﬁHOB IJIAaHOB CUMYJIAIUNA - .splan. I1nan MoxHO IIOBTOPHO OTKPLITH B JUAJIOTOBOM OKHE
BrmoHenne nMuTanuy im B MacTepe HMUTAnWiA. B miansr HMUTAIUN BKJIFOYCHBI BCE XapPAKTCPUCTUKH 3a
HaCTPOCK BbIBO/JIA.

CoxpaneHne HIMHTHPOBAHHBIX JAHHBIX B HOBBIil ail/1 JaHHBIX. MOXXHO COXPaHUTh HMUTHPOBAHHbIE BXOJHbIC
JTaHHBIC, ((UKCHPOBAHHBIC BXOHBIC TaHHBIC U ITPEICKa3aHHbIE IleJIeBble 3HaUeHus B Gaitn manusix SPSS Statistics,
HOBBIIT HAOOP TaHHBIX B TeKylIeM ceaHce uin ¢aitie Excel. Kaxmoe nabsronenue (uiam crpoka) daiiia JaHHbIX
COCTOSIT U3 IIPE/CKA3aHHBIX 3HAYCHU 11eJIei BMECTe C UMUTHPOBAHHBIMYU BXO/HBIMU TAHHBIMU M (PMKCHPOBAHHBIMU
BXO/HBIMU JJAHHBIMH, KOTOPbIE T€HEPUPYIOT IeJieBble 3HaUeHUs. Ecim ananmm3 4yBCTBUTEJILHOCTH yKa3aH, TO NIPH
KaXX/I0HM NTepalliK CO3/1aeTCsl HOCIIeA0BATEIIbHbI HAOOP HAOIIOAEHUH], KOTOPbIE OTMEYEHBl HOMEPOM UTEPALVH.
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Ecim Heobxoamma 6oJtee TiyO0OKasi HACTPOIKa BBIBOIA, BBIMOJHATE MMUTAIIMIO IPH IOMOIIM MACTepa HMHUTAITHA.
JIOTOTHUTELHYI0 HHPOPMAIIIO CMOTpHTE B pasiese| [Topsamok BHITOTHEHNS MMUTAINA W3 T1aHa” Ha cTp. 181]

Pa6ota c BbiIBOAOM AnarpamMmmbl U3 uMUTaumnmn

Psn muarpamm, co3gaHHBIX HA OCHOBE UMUTAIUU, UMEIOT HHTEPAKTUBHBIC ()YHKIIUH, KOTOPBIC MO3BOJISFOT
HACTPOWTH BBIBOJ[ Ha SKpaH. J{JIs NCTIOIh30BaHUS HHTCPAKTUBHBIX (D)YHKIUIT aKTUBUPYHTE OOBEKT AUAT PAMMEI
(IBOWHBIM IIIEJTYKOM MBIIIN) B OKHE BBIBOJIA CPEJICTBA IPOCMOTpa. Bee muarpaMMbl UMHATANIHAN SBIISTFOTCS
BH3YaJIN3aNUsIMU I'papIUECKOi MaHEIH.

JlnarpaMmbl GyHKIMI IOTHOCTH BePOSITHOCTH /ISl HeNPEPBIBHBIX LeJIeBbIX MepeMeHHbIX. DTa JuarpaMMa UMeeT JBe
CKOJIB3SIININAX BEPTUKAJILHBIX OMOPHBIX JIMHIH, KOTOPBIE PA3CIIAIOT €¢ Ha OT/AeJIbHbIe 001acTh. B Tabsmie Huke Ha
JuarpamMMe Noka3aHa BepOsITHOCTh TOTO, YTO IeJIEBOE 3HAUCHNE HAXOAUTCS B KaX10i u3 obacteil. Ecm Ha ogHOMI
JarpaMme IoKa3aHbl HECKOJIbKO (DYHKIHMI IIOTHOCTH, TO TaOJIMIA UMEET OT/IEJIbHYIO CTPOKY ISl BEPOSITHOCTEIH,
CBSI3AHHBIX C Kax10i (yHKImeit miotHocTH. Kakas 13 3TUX ONOPHBIX JIMHUN MMEET MOJI3YHOK (IIepEeBEPHY ThIi
TPEYroJIbHUK), KOTOPBI MO3BOJISIET JIETKO IIEPEMECTUTS ee. Psi/1 TONOJHUTEIbHBIX (DYHKIMH TOCTYIHBI IPH HAXKATHN
kHomnky [Tapamerpsl tnarpamMm Ha AuarpamMMe. B yacTHOCTH, BB CMOXKETE SIBHO 3a/1aTh MMO3UIINH OJI3YHKOB,
J100aBUTDH (PMKCHPOBAHHBIE ONIOPHBIE JIMHUN M M3MEHNUTD BUJI AWArPAMMBI C HEIPEPBIBHOM KPUBOM HA TUCTOI PAMMY
¥ HA060POT. JIOMOTHATEBHYIO HHPOPMAIIIIO CMOTPHUTE B pasese [‘Omuun amarpamm’]

KymynastuBaast pyHKIMsI IIOTHOCTH JIJI51 HENPEPLIBHBIX Il€JIEBbIX MePpeMEeHHbIX. DTa TuarpaMmmMa UMeeT TaKue e JIBe
nepemMeliaeMble BEpTUKATIbLHBIE OMOPHBIE JIMHUU U CBSI3AHHYIO TAOJIMITy, ONMUCAHHYIO JJIs (PYHKIIMH MJIOTHOCTH
BEPOSATHOCTH Ha JuarpammMme Bbile. Ha Hell Takke mpeaocTaBlieH T0CTYI K [uaioroBoMy okHy [TapameTpst
JIIarpamMm, KOTOPOE O3BOJISICT SIBHO 3a4aTh MOJIOKEHUS MOJI3YHKOB, JOOABJISTh (PUKCUPOBAHHBIC OMOPHBIC JIMHUU
¥ YKa3bIBaTh MOPSIIOK BEIBOJA HA IKpaH KYMYJIITUBHOW (DYHKIIH PACIIPEICIICHUS: BOCXO SN (TI0 YMOJTIAHUIO)
HJTH HECXOAIIHIA. J{OTIOTHATEBHYIO HHGOPMAIIMIO CMOTpPHTE B pas/ese| “Onuun auarpamm’)}

CroJ04aThie THATPAMMBI 1151 KATErOPHAJIbLHBIX 1leJIeBbIX 3HAYEHHIl ¢ HTEPAUAMH aHAIN3a YYBCTBHTEJIBHOCTH. {715
KaTErOpUAJIbHBIX LIEJIEBBIX 3HAYCHNN C UTEPALMSIMHI AHAIN3A 1yBCTBUTEILHOCTH PE3YJILTATHI ISl IPOTHO3HOU
KaTerOpUH IeJIeBbIX 3HAUEHUH MMOKa3aHbI B BUJIE KJIACTEPU30BAHHON CTOJI0YATON qUArpaMMBbl, KOTOpAs BKJIFOUYAET
pe3yabTaThl Bcex uTepauuii. Juarpamma BKJIFOYAET PACKPBIBAIOIIUICS CIIUCOK, KOTOPBIN MO3BOJISIET BBINOJHUTH
KJIACTEepU3aLMIO 110 KATErOpuu Ui 1o urepauuu. [1pu ucnoap3oBaHuM ABYX3TAIHOTO KJIACTEPHOTO aHAJIU3A U
KJIACTEPHOT'O aHAJIM3a METOA0M K-CpeIHIX MOXHO BBIOPATH KJIACTEPU3ALMIO 10 HOMEPY KJlacTepa MM UTEepaLyy.

Slup4HbIe TUArPAMMBI ISl HECKOJIBKHX IIeJIeBbIX 3HAYEHMHIl ¢ NTepanusMi AHAIN3A YyBCTBATEIBHOCTH. B ciryyae
MIPOTHO3HBIX MOJIEJIeH C HECKOJIbKAMHY KOJIMYECTBEHHBIMH IEJIEBBIMU 3HAUCHISIMU M UTEPAIMSIMHA aHAJIA3a
qyBCTBUTEJILHOCTH €CJIM BRIOPATH BHIBOJ HA 9KPaH SAIMIMYHBIX IAATrPaAMM LTSI BCEX IIeJIeBBIX 3HAYCHUIT HA OHOM
JmarpamMme, TO CO3/1aCTCs KJIACTepU30BaHHAS SIIUYHAS JUarpamMMa.. JlmarpammMa BKITFOYA€T PACKPBIBATOIIIUICS
CIHCOK, KOTOPBIN TTO3BOJISIET BBIMOJHUTD KJIACTEPU3AIIUIO 11O 1[eJIeBOMY 3HAYEHUTO HJIU IO UTEPAIINH.

Onuun auarpamm

I[I/IaJ'IOI'OBOC OKHO OHI_[I/II/I AuarpamMm 1no3BOJISICT HACTPOUTD BbBIBO/] HAa 9KPAH aKTUBUPOBAHHBIX JUAT'PAMM (byHKI_lI/Iﬁ
IIJIOTHOCTHU BEPOSATHOCTU U KYMYJIITUBHBIX d)yHKIlI/IfI pacupeaciiCHus, CO3JaHHbIX U3 UMUATAUN.

Bun. Bemagarommuii cnimcox Bua npumensieTcs TOJIpKO K auarpaMme (QyHKIUHU MITOTHOCTH BepOATHOCTH. OHO
MTO3BOJIIET M3MEHUTH (hOPMY BUAA IHATPAMMEBI C HEIPEPHIBHOM KPUBOI HAa THCTOTpaMMy. DTa QYHKIUS
HEJIOCTYIHA, €CJIM Ha OJHOU AMarpaMme MoKa3aHo HECKOJIbKO (YHKINA IUIIOTHOCTH. B 3TOM citydae GpyHKINH
MJIOTHOCTH MOXHO MPOCMOTPETH TOJIBKO KaK HEMIPEPHIBHBIE KPUBBIE.

Iopsinok. Beinanaromuii ciucox Bua npumensieTcst TOJIbKO K AuarpamMme KyMYJISITUBHOM (DYHKIIMU pacCIpe/iesICHNsI.
OHO yKa3bIBaeT NOPSIOK BBIBO/IA HA 9KpaH (DYHKIMU: BOCXO AN (110 YMOJIYaHUIO) Ui yObiBaromumii. [1pu
BBIBO/IE HAa 9KpaH B YOBIBAIOILEM MOPsI/IKE 3HAUCHNE (PYHKIMH B TAHHON TOYKE HA TOPU3OHTAJILHOM OCH SIBJISIETCS
BEPOSITHOCTBIO TOT'O, YTO LIEJIEBOE 3HAUEHUE HAXOAUTCS CIIpaBa OT 3TOH TOYKH.
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ITonosxenust no3ynka. [To3uim OnOpHBIX JIMHUI MOJI3yHKA MOXKHO 33/1aTh SIBHO. [IJI51 3TOT0O HYKHO BBECTH
3HAYCHMS B TEKCTOBBIE MoJis HrkH:g 1 Bepxuss . MOXHO yIaJUTh JIEBYIO JIMHUIO U 3a1aTh OTPULATEIILHYIO
0GECKOHEYHOCTh, BBIOpaB -becKoHeYHOCTh, a TakXe y1aJIUTh IPABYIO JIMHUIO U 3aJaTh MOJIOXHUTEIbHYIO
6EeCKOHEYHOCTh, BEIOpaB beckoHeYHOCTD.

Onopubie imann. K QyHKIASIM ITOTHOCTH BEPOSITHOCTH U KyMYJISTUBHBIM (DYHKIMSIM PaCIpPeIeICHUST MOKHO

106aBUTH (PMKCHPOBAHHBIC BEPTHKAJIbHBIC ONOPHBIC JTMHUY. EC Ha OJTHOW quarpamMMe MoKa3aHbl HECKOJIbKO
(byHKIU (13-32 HECKOJILKHX IEJIEBbIX 3HAYCHWIA WM Pe3yJIbTATOB U3 UTEPAINil aHAIN3a YYBCTBUTEIIHHOCTH),

MOJHO yKa3aTh KOHKPETHbIC (DYHKIINH, K KOTOPBIM 3TU JIMHUHN TPAMEHSFOTCS.

e Curmbl. MoxxHO HO6aBI/ITb OIIOPHBIC JIMHUU C aMHJ’IHTyI{OfI YKa3aHHOI'O KOJIMYECTBA CTaHAaPTHBIX OTKJIOHEHUM OT
CPE€AHETO LEJICBOI'O 3HAYCHUA.

e IIpouentniau. MoxHO TO0OABUTH OMIOPHBIE JIMHUU B OJTHOM HJIM JIBYX 3HAUEHUSIX MPOIEHTUIIEH pacpeaesieHus A1
LEJIeBOr0 3HAUEHUS B TEKCTOBBIX NoJIsiX Huxuss u Bepxusis. Hanpumep, 3Hauenue 95 B TekcToBOM noJjie BepxHsis
npeacTaBiisieT 95-blil IPOLEHTUIIb, KOTOPBIN SIBJISIETCS 3HAUEHUEM, HIKE KOTOPOTo nonaaaroT 95 %
HaOmomeHnid. TOYHO Tak ke, 3HAUCHNE 5 B TEKCTOBOM I10Jie HIDKHSIS IpeAcTaBiIseT S-bIif MPOUECHTIIIb, KOTOPBIT
SIBJISICTCS 3HAUCHUEM, HIKEe KOTOPOTO MOMAIaroT 5% HaOIIF0IeHMIA.

° HaCTpanBaeMue no3unun. MoxHo ,E[O6aBI/ITb OIIOPHBIC JIMHUU B YKA3aHHBIX 3HAYCHUAX 11O FOpH3OHTaJ’ILHOﬁ OCH.
OHOI)H])IC JIMHHH METOK. DTOT nmapaMeTp onpeacIsACT, HPUMCECHAROTCA JIU METKHU K BI>I6paHHLIM OIOPHBIM JIMHUSAM.

UTOOH! y1aJIUTh OTIOPHYO JIMHHUIO, OYACTUTE COOTBETCTBYIOINIT BEIOOD B AMaIoroBoM okHe [TapamMeTpsr
IUarpamMM U HaXKMHUTE KHOTKY I1po1o/kuTh.
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naBa 35. leonpocTpaHCcTBEHHOE MoAenupoBaHue

MeToabl TE€OIMPOCTPAHCTBEHHOTO MOACJIUPOBAHUA NPEAHA3HAYCHBI I O6Hapy)KCHI/IH 1a0JIOHOB B JAHHBIX, B
KOTOPBIX COACPKUTCA FeOHpOCTpaHCTBeHHLIﬁ KOMIIOHCHT (KapTa). MaCTep 10 TEONIPOCTPAHCTBEHHOMY
MOACJIUPOBAHULO MTPEAOCTABIIACT METOAbI aHAJIM3a FCONPOCTPAHCTBECHHBIX NaAHHBIX, KaK C BDEMCHHBIM
KOMIIOHCHTOM, TaK U 6es.

Haiiure cBSI31 HA OCHOBE COOBITHII H IeONPOCTPAHCTBEHHBIX JAHHBIX (F€ONPOCTPAHCTBEHHbIE PABHIIA CBA3BIBAHNUS)
[Tosb3ysch TEOMPOCTPAHCTBEHHBIME MPABUIAMHI, MOKHO UCKATh IIA0JIOHEI B TAHHBIX C YIETOM Kak
POCTPAHCTBEHHBIX, TAK M HE MPOCTPAHCTBEHHBIX CBOMCTB. HanmprmMep, HHOT1a MOXKHO HANTH IIa0JIOHBI B
JTAHHBIX O MPECTYMJICHUSX [0 aTPUOyTaM MOJIOKEHHS U AeMorpaduueckuM aTpudytam. I1o atum
mabJI0HaM MOKHO IIOCTPOUTH IpaBUJIad, MPEACKA3BIBAOIINEC BEPOATHBIC MECTA OMPCICIICHHBIX TUIIOB
IPECTYIVICHUM.

CraeunaiiTe IporHo3sl N0 BpeMeHHbIM Psi/IaM M I'eONPpOCTPAHCTBEHHBIM JJAHHBIM (POCTPAHCTBEHHO-BPeMEHHOEe
npe/icKa3anue)
B npocTpaHCTBEHHO-BpEMEHHOM Ipe/ICKa3aHuy CIOJIb3YIOTCS JaHHBIE, COIEpKaIe NHPOPMAIIHIO O
MOJIOKEHUH, BXOIHBIE TIOJISI JIJTSI TPOTHO3a (TPEAUKTOPHI), OTHO MJIA HECKOJIBKO TOJIeH BpeMeHH 1 1eJIeBOe
noJie. B 9Tux MaHHBIX JJIS KAXKI0T0 MOJI0KEHUS B KaXI0M MHTEpBAJle BPDEMEHHU 10 KaXAOMY IPEAUKTOPY U
HA3HAYCHUIO €CTh 3HAYUTEJIbHBIN PsAJI 3HAUCHUN.

Ucnonb3oBaHune MacTepa no reonpocTpaHCTBEHHOMY MOAENUPOBaHUIO
1. BwiGepute B MeHIO:
Anam3 > [IpocTpancTBeHHOE MO/IeJTHPOBAHNE H MO/Ie/IMPOBaHNe BO BpeMenH > [IpocTpancTBeHHOE MOIe/TMPOBAHNE

2. BelnosHuTE yKa3aHMUs B MacTepe.

Bbibop KapT

B reonpocTpaHCTBEHHOM MOEIMPOBAHUN MOKET UCMOJIb30BATHCS OJUH WJIM HECKOJIbKO UCTOYHUKOB JAHHBIX
KapThl. VICTOYHUKY JAaHHBIX KaPTHI COJCPKAT HHPOPMAIIHEO, ONPEIACIISFOIIYIO Teorpaduieckue 001acT U Ipyrie
reorpaduyeckue 00BEKTHI, HATPUMED, JOPOTH U peKu. MHOTHE NCTOYHUKI KapT COJCPKAT TAKKE TeMOTpaduIecKue
¥ MHBIC OTACATEIbHBIC TaHHBIE M TJAHHBIE O COOBITHN, HAIPUMEP, OTUETHI O IPECTYIHOCTH UIIH YPOBEHb
6e3paboTHIbl. MOXHO UCTIOIH30BATh paHee ONMpeIesIeHHbIH (aiilyr ciennpuKkanui KapThl WA ONPEACTINTh
creruduKauy KapThl 3716Ch M COXPAHUTH 3TH CIeNU()UKALINH [T UCIOIb30BAHUS B AAJIbHEHIIIEM.

3arpy3ure cnenugpuKanmio KapTsl
3arpyxaeT paHee olnpe/esIeHHbII Gaii cnenudukanuii kapTsl (.mplan). MicToYHUKM JaHHBIX KapTHI,
oIpe/ieJIsieMblIe 3/1€Ch, MOKHO COXPAHUTH B (aiiie cnenupukanuii. s mpocTpaHCTBEHHO-BPEMEHHOT O
Ipe/ICKa3aHusl, €CJIM BHIOPATH (hailil cnennudukanuii KapThbl, B KOTOPOM yKa3bIBA€TCsl HECKOJILKO KapT, BaM
npejiaraeTcsi BLIOpaTh OHY KapTy U3 Gaiina.

Jlob6aBuTh (haiiji KapThbl

Hobasbte daiin naueptanuit ESRI (¢aiin .shp) mm apxus .zip, comepxarmii daiin Hauepranuit ESRI.

* CootsetcTByrormii ¢aiin .dbf morkeH HaXOTUTHCS B TOM K€ MOJIOKeHUH, 4To (aiii .shp, u kopHeBOE
UM 3TOTO (haiiyia JOJDKHO OBITh TAKUM XKe, Kak y ¢aiina .shp.

* Ecim daiis - apxus .zip, KopHeBble nMeHa (aitios .shp u .dbf moypKHBI OBITH TE Xe, uTo y (aiiina apxusa
ZIp.

* Ecom HEeT cooTBeTCTBYIOIIEro (haiiya mpoeKnuu (.ptj), BHIBOJUTCS MPUTJIAIIIEHUE BHIOPATH CHCTEMY
MPOCKITUH.

B3aumocBs3b
J1J1sl reonpOCTPAHCTBEHHBIX MPABUJII CBSI3BIBAHUSI B 9TOM CTOJIOIE ONIPeIesIIeTCs, KaK COOLITUSI COOTHOCSITCS
¢ 00bEKTAMU Ha KapTe. DTOT MapaMeTp HEJIOCTYIICH JIJIsl HIPOCTPAHCTBEHHO-BPEMEHHOTO MPE/ICKA3aHUS.
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ITepemecTuTh BBEPX, IEPeMEeCTUTH BHH3
ITopsiox c10eB JIEMEHTOB KapThl ONPEIeSIIeTCS UX MOPSIKOM B 9TOM crimcke. [lepBast kapTa B CIHCKE -
3TO HUKHUM CJION.

Bbibop KapTbl

JJ1 IpOoCTpaHCTBEHHO-BPEMEHHOT O IPEACKa3aHUsI, €CIIM BEIOPATE (haiiil crenudukanuii KapThbl, B KOTOPOM
yKa3bIBaeTCs HECKOJIBKO KapT, BaM IpejiaraeTcs BEIOpaTh OHY KapTy u3 (aiiia. Mcnomb3oBaHme HECKOJIBKUX KapT
IIPH IPOCTPAHCTBEHHO-BPEMEHHOM IIPE/ICKA3aHIH HE TIOIICPKIBACTCS.

reOﬂpOCTpaHCTBEH HaA B3aMMOCBA3b

I[J'Iﬂ TC€OMMPOCTPAHCTBECHHBIX MPABUJI CBA3bIBAHUSA B JUAJIOTOBOM OKHE FCOHpOCTpaHCTBeHHaH B3aUMOCBA3b
OIIPEACIACTCA, KaK COOBITHSI COOTHOCSATCS ¢ OOBbEKTAMM Ha KapTe.

* DTOT mapaMeTp IPUMEHNM TOJBKO K T€ONPOCTPAHCTBEHHBIM MPABIJIAM CBSI3bIBAHUS.
* DTOT mapaMeTp BO3IEICTBYET TOJLKO HA ICTOYHUKY JTAHHBIX, CBSI3aHHBIC C KAPTAMHU, 3aJJaHHBIMI KaK TAHHBIC
KOHTEKCTa Ha IIare BEI0OOpa UCTOYHUKOB JaHHBIX.

B3anmocsa3b

3aKpbITh
CoOpbITHE TPOUCXOIUT OJIM3KO K YKA3aHHOM TOUYKE WJIM 00JIACTU HA KapTe.

B CoOpbITHE TPOUCXO/IUT B YKa3aHHOK 00J1aCTH HA KapTe.

Coaep:xur
O0J1acTh COOBITUS COACPKUT 00BEKT KOHTEKCTA KapThl.

Ilepecexaer
ITonoxenus, B KOTOPBIX JIMHIH WA 00JIACTH U3 Pa3HBIX KapT IMepecekaroT APYyT Apyra.

Ilepeceuenune
J1J19 HECKOIBKUX KapT - MOJIOKEHUS, T JIMHUAM ([JIs JOPOT, PEK, KeJIe3HOTOPOKHBIX IMyTeil) u3
HECKOJIBKHX KapT MEePeceKaroTcs APYT C APYTOM.

K ceBepy oT, K 10ry 0T, K BOCTOKY OT, K 3anajy oT
Co0ObITHE TPOUCXOUT B OOJIACTHU K CEBEPY, FOI'Y, BOCTOKY WJIM 3aMajy OT YKA3aHHOM TOYKH Ha
Kapre.

3agaHue cUCTeMbl KoopauHaTt
Ecim npum xapTe HeT daitia mpoeknuu (.ptrj) WM B KauyecTBe HabOpa KOOPIAWHAT ONPE/IeJICHBI 1BA MOJIS U3 NCTOYHHUKA

JAaHHBIX, HYXXHO 3aJaTh CUCTEMY KOOPAWHAT.

T eOl"pa(l)l/l‘leCKI/Ie JaHHbIC 0 YMO/TYAaHUIO (}IOJ'IFOTa n IIlPlpOTa)
Cucrema KOOpAUHAT - JOJITOTAa U IIUPOTA.

Ilpoctbie nekapToBbl KOOPMHATHI (X 1 Y)
Cucrema KOOpPAUHAT - IPOCThIE KOOPIMHATHI X U Y.

Ucnoab3oBats kak u3Bectplil ID (Well Known ID, WKID)
"M3BecTHbii ID" 171 00ITIENPUHSATHIX TPOCKITHIA.

Hcnoab30BaTh HMs CHCTeMbI KOOPIMHAT
CucremMa KOOpAMHAT OCHOBAHA HA MMEHOBAHHOH NMpoekuuu. MMs 3akimrouaeTcst B CKOOKH.

3aaaHue npoexkuun

Eciu cuctemMy NpoeKIMy HeJlb3s OPEACUTh U3 HHYOPMAIIMHU, IPETOCTABICHHON C KAPTOH, HY)HO €€ YyKa3aTh.
Hamnbosee odmast mpuiImHA 3TOTO YCJIOBUS - OTCYTCTBHE (paiiyia mpoeknuu (.prj), CBI3aHHOTO C KapTOH, HITH
HEBO3MOKHOCTh MCMOJIb30BAHHUS CYHIECTBYIOIIETO (DaiiiIa MPOESKIIUH.

e T'opon, paiion nim crpana (MepkaTtop)
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* Bosbmas crpana, HecKoJIbKO cTpaH uiu KoHTHHeHTHI (Tpoiinas Bunke.ist)
* OO6aactb, 6Jm3Kas k 3kBaTopy (MepkaTop)

* OO0aactb, 6y3Kas K 0HOMY H3 nomocoB (Ctepeorpaduyeckast)

[Tpoexuust Mepkatopa - 9T0 00111as1 IPOEKILIUs, UCIOJIb3yeMasi HA MHOTHX KapTax. DTa IPOEKLUs pacCMaTpUBAeT
3eMHOH IIap Kak NUJIMHIP, pACKATAHHBIN O IIIOCKOH moBepxHOCTH. [Ipoekius MepkaTopa HCkaxaeT pa3Mep
(dbopmy 60IBIIIX 0OBEKTOB. DTO UCKAKEHIE YBEJIMINBACTCS OT KBATOPA K IMOJIFOcaM. B TpoiiHO# mpoekum
Bunkens u B crepeorpaduiaeckoi MpOeKINy JeTaF0TC KOPPEKTHPOBKH, YUNTHIBAIONINE TOT (AKT, UTO KapTa
MIPEJICTABIIIET CO0O0H TpeXMepHYIo chepy, TOKa3aHHYIO B IBYX H3MEPEHUSIX.

Cucrema npoeKUunn n KoopaunHat

Ecim BbI6paTI) HECKOJILKO KapT, U 3TU KAPThI pa3JIMIalOTCA O CUCTEMAM NMPOCKIUU U KOOPAUHAT, HY)KHO BbI6paTI)
KapTy C TOM cucteMoit MPOCKIUU, KOTOPYIO Bbl XOTUTC UCIIOJIb30BATh. DTH cucTeMa IpoeKun 6yHyT
HCIOJIb30BATHCA AJIS BCEX KapT, KOTOPBLIC 6y,l'[yT O6LCI[I/IHHTBCH c aTOi KapTOﬁ B OOBEKTE BbIBO/JA.

MUCTOYHUKM AaHHbIX

McTOYHUKOM JaHHBIX MOXET ObITh (haiist dBase, npeoctaBiieHHOM BMecTe ¢ (DailjIoM HauepTaHuit, Gpaiis TaHHbIX
IBM SPSS Statistics njm OTKpBITBIN HAOOP TAHHBIX B TEKYIIIEM CeaHce.

Jlanuble KOHTEKCTA. B TaHHBIX KOHTEKCTA yKa3bIBAKOTCS OOBEKTHI HA KapTe. JlaHHbIC KOHTEKCTa MOTYT COJCPKATh
TaKKe MMOJIS IS UCTIOJIb30BAHMUS B KAYeCTBE BXOIHBIX JaHHBIX Mojes. YToOb! ucnosib3oBath (aiis dBase (.dbf)
KOHTEKCTa, CBSI3aHHbIN ¢ (aitsiom Gpopwm (.shp) kaptsl, (aitn dBase kKOHTEKCTa JOJIKEH pacoiaraTbCsi TaM XKe, TIe
¢aiin popm, U y HEro JOJDKHO OBITH Takoe ke KopHeBoe uMs. Hanpumep, ecim daitn popm - geodata. shp, daiin
dBase nomken Ha3biBaThesa geodata.dbf

Jlannbie codbITHs. [[aHHBIE COOBITHS conepKaT MH(POPMAIINEIO O TPOUCXOISIINX COOBITHX, HATPAMED, O
MIPECTYIUICHUSAX MM aBapusax. ONnus JOCTYIHA TOJBKO IS TeONPOCTPAHCTBEHHBIX MTPABUJI CBSI3bIBAHMUS.

I110THOCTH TOYEK. I/IHTCpBaH BPEMCHU U JAHHBIC O KOOpAMHATAX AJIA AACPHBIX OHECHOK IJIOTHOCTH. OHI_II/ISI
JOCTYIIHA TOJIbKO JJId MPOCTPAHCTBEHHO-BPEMCHHOT'O IIPEICKA3aHU.

Jlo6aButh. OTKpBIBACT TUATIOTOBOE OKHO IS JOOABJICHNS HCTOYHIKOB TAHHBIX. VICTOYHUKOM TaHHBIX MOXET OBITh
¢aiin dBase, mpemoctaBiieHHOM BMecTe ¢ (aiiiioMm HadepTaHuii, (haitsr manabix IBM SPSS Statistics mim oTKpBITHII
HAOOp JIAHHBIX B TEKYII[EM CEaHCe.

Cas3atb. OTKpBIBAECT AMATIOTOBOE OKHO JIJIS1 YKa3aHUS WICHTU(DUKATOPOB (KOOPAMHAT UJIH KJIFOUEH ), HCIIOJIb3YEMBbIX
JUIA CBA3BIBAHUA JAHHBIX C KApTaMU. Ka>1<111,1171 HUCTOYHUK JaHHBIX JOJDKEH COACPKATh OAUH UJIN HECKOJIBKO
UIeHTH(HUKATOPOB, CBSA3BIBAIOIINX JIaHHbIE ¢ KapToiil. Paiinsl dBase, noctynaromue BMecte ¢ Gaiijiom HauepTaHui,
OOBIYHO COZEPIKAT 10JIe, KOTOPOE aBTOMATHUYECKH UCIIOJIb3YETCsl KaK MIACHTU(DHUKATOP 10 yMoJdaHuro. J{uis npyrux
HCTOYHUKOB JJAHHBIX HYXHO yKa3aTh MOJIsl, UCIIOJIb3YEMble KaK UACHTU(OUKATOPHI.

HponepnTb KJIIOYH. OTKpLIBaeT JAUAJIOTOBOC OKHO OJIA ITPOBCPKU COOTBETCTBUS MCXKIY KJIIFOYdAMU KAPThI U
HCTOYHHUKA JAHHBIX.

FeonpocTpaHCTBEHHbIE NpaBuia CBA3bIBaHUA
* XoTs OBl OJIMH UCTOYHHK JAHHBIX JOJDKEH OBITH HCTOYHMKOM JaHHBIX O COOBITHH.

* Bce ucroynuku JaHHBIX O coOBITHH MOJIB3YIOTCSA OTHUMHU U TEMU K€ I/I}lCHTI/I(i)I/IKaTOpaMI/I CBA3U C KapTOﬁZ
SHAYCHUAMU KOOPAUHAT UJIN KJIFOYEiA.

* Ecim ICTOYHUKY TaHHBIX O COOBITHH CBSI3BIBAFOTCS C KAPTAMH IIPU IIOMOIITH 3HAUYCHNUHN KITFOUEH, TO BCE HCTOYHHUKH
COOBITHI TOJDKHBI OJIB30BATHLCSI TEM XKe THUIIOM 00BEKTOB KapThl (HAIPUMEDP, MHOTOYTOJIbHUKAMHU, TOUYKAMHU,
JINHUSIMU).
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lNMpocTpaHcTBEHHO-BpEeMeHHOe npeacKasaHue

* JloJIKEH CyIIeCTBOBATbh UCTOYHMK JAHHBIX KOHTEKCTA.

* Ecnu ecTh TOJIbKO OJIMH UCTOYHMK JAHHBIX ((aiil JaHHBIX, HE CBA3aHHBIN C KapTOil), OH JOJDKEH BKJIFOUATh B
ceOst 3HaUeHU s KOOPAUHAT.

* Ecym y Bac 1Ba NCTOYHMKA TAHHBIX, OJMH UCTOYHUK JAHHBIX JOJDKEH IMPEACTABIATh COOOM TaHHBIE KOHTEKCTA, a
JIpyroi - JaHHBIE IJIOTHOCTU TOYEK.

* Hep3s BkiouaTh O0JIee JABYX UCTOYHUKOB JaHHBIX.

ﬂOéaBMTb MCTOYHUK AAHHbIX

HcToyHukoM MaHHBIX MOXKET ObITh (aiii dBase, mpemocTaBiieHHOM BMecCTe ¢ paitjioM HauepTaHuii u paiaiom
KOHTEKCTa, (haiin nanubix IBM SPSS Statistics niam oTKpbITHIN HAOOP JAHHBIX B TEKYILEM CEaHCe.

MoxHo ,HO6aBI/ITI) OJHH U TOT XK€ UCTOYHUK JaHHBIX HECKOJIBKO pa3, €CJIM C HUM HY>KHO HCIIOJIb30BaTh Pa3JIMYHBIC
IPOCTPAHCTBCHHBIC aCCOIMAN.

CBA3blBaHWEe AaHHbIX U KapTt

Kax1p1if ICTOYHNK JAHHBIX JOJDKEH COJAEPKATh OAWH MJIM HECKOJIBKO HACHTU(PHUKATOPOB, CBSI3bIBAIOIINX JaHHBIE C
KapToil.

Koopaunatst
VcTOUHUK JAHHBIX CONEPIKUT MOJIS, IPEICTABIISIONINE JeKAPTOBBI KOOPAUHATHL; BHIOEPUTE MOJIS,
npeacrasJistoniue koopauHatsl X u Y. JJ1sl mpaBujl reonpoCTPAHCTBEHHOIO CBSI3BIBAHMSI MOYXKHO TaKXKe
BBIOpATH KOOpAMHATY Z.

3navenust K/o4ei
3HaYeHNS KJIFOUEH B ITOJISX B ICTOYHUKE JAHHBIX COOTBETCTBYET BHIOpaHHBIM KJIFOUaM KapThl. Hampumep,
Ha KapTe obJiacTeil kaxaas 001aCTb MOXKET ObITh TOMEUYeHA UACHTU(PUKATOPOM UMEHH (KJIFOUOM KapThI).
DTOT UACHTUPHUKATOP COOTBETCTBYET MOJIIO B JAHHBIX, KOTOPOE TAKXKe COACPKUT MMEHA 00J1acTeil (K04
,E[aHHI)IX). IToJia conocTaBiISIIOTCS KJIrOYaM KapThbl C YUCTOM IOPpsAAKA B KaXXAOM U3 IBYX CIIUCKOB.

NMpoBepKa Knrouen

I[I/IELHOI"OBO@ OKHO HpOBepKa KJIFOUei COACPKUT CBOAKY COIMMOCTABJICHUS 3anuceit KapThbl U UICTOYHHUKA JaHHBIX C
YuyeTOM BbI6paHHLIX KJ'IIO"IefI-I/IZ[eHTI/I(bI/IKaTOpOB. Ecmm HEKOTOPBIC 3HAYCHUA KJIFOUEH JaHHBIX HE COITOCTABJICHBI
3HAUYCHUAM KH}O‘IGfI, BbI MOXETC CACJIATH 3TO BPYYHYTO.

feonpocTpaHCTBeHHbIe NpaBuia CBA3biBaHUA

I[J'[SI TCOMMPOCTPAHCTBECHHBIX IPABUJI CBA3bIBAHUS ITOCJIE ONPEACIICHUA KapT U UICTOYHUKOB JAHHBIX B MACTCPE
OCTACTCH BBINIOJIHUTL CIIEAYIOIIUE ,Z[Cf/iCTBI/IHﬁ

M HpI/I HaJIMYUU HECKOJIBKUX UCTOYHUKOB JAHHBIX COOBITHIT ONpCACINTEC Ccroco0 MX CIUSHUS.

° BbI6€pI/ITC IIOJIA OJ1d UCIIOJIb30BAHUSA B KAU€CTBE YCJ'IOBI/Iﬁ u HpeﬂCKa'jaHHﬁ B aHaAJIU3E.

JIOTOTHUTEILHO MOYXHO BBIMOJIHUTE CJIETYFOIIHUE JICHCTBUSI.

* BriOepute Apyrue ONIuu BHIBOIA.

* CoxpaHute (ailJT ONIEHKN MOJIEIH.

e Co3zpaifTe HOBBIE ITOJIS IS TPEACKa3aHHBIX 3HAYCHWIA U MPABUJI B HCIOJIb3YEMBIX B MOJICIIN HCTOYHUKAX JaHHBIX.
* Hacrtpoiite napaMeTpsbl AJi IOCTPOEHUS IPABUJI CBSI3bIBAHHUS.

* HacrpoiiTe mapaMeTpbl KATETOPU3ANUH U ar PErainy.

Oﬂpe.HEHVITb noJsia AaHHbIX O cobbiTun

I[J'IH TCOIMPOCTPAHCTBEHHBIX IPABUJI CBA3bIBAHM S, €CJIM €CTh HECKOJIbKO UCTOYHUKOB AAHHBIX O CO6])ITI/II/I, TaKue
UCTOYHUKH O6LBHI/IH$I}OTCH.
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ITo YMOJIYaHUIO 3TO TOJIBKO MOJIA, O6H_II/IC JJIs1 BCEX UCTOYHUKOB JAaHHBIX O COOBITHH.

MOXHO BBIBECTH CIIICOK O6I_I_II/IX HOJ'ISfI, noJjieit s KOHKPETHOI'O UCTOYHUKA JaHHBIX UJIN MoJie u3 Bcex
HUCTOYHUKOB JAHHBIX U BbI6paTI> HYXHBIC ITIOJIA.

Jutst o6urux nosteit Tun u I3mMepenue 10JKHBL ObITH OJIMHAKOBBI [IJIS1 BCEX UCTOYHUKOB JTaHHBIX. B cityuae
KOH(JIMKTOB MOHO yKa3aTh HY)XHbBIC THII U YPOBEHb U3MEPEHHUS [IJIsI KaXK0T0 OOIIEro MmoJisl.

BbibpaTb nonsd

Crucox JOIIyCTUMBIX oJIeii BKJIFOYAET B ceOS MOJIS U3 UCTOYHUKOB JAaHHBIX O COOBITHH U OJISI U3 UCTOYHUKOB
JaHHBIX KOHTCKCTA.

o)

CruckoMm BBIBOJIMMBIX IIOJIEHl MOXHO YIOpaBJIATh, BbI6paB HUCTOYHHUK JaHHBIX B CIIMCKC HcTounnkn JAHHBIX.

HyxHo BpIOpaTh X0Ts ObI 1Ba MOJIs. XOTsI OBl OJHO JOJDKHO OBITH YCJIIOBUEM H XOTSI ObI OJTHO TOJDKHO OBITH
nporuo3oM. EcTb psii cioco00B BBIIOJHUTE 3TO TpeOOBaHMe, BKJIKOYAs BLIOOD ABYX MoJieil B cnucke O0a Tuna
(ycJioBHE W IPOTHO3).

ITpaBuiamMu CBS3bIBAHUS MPEICKA3BIBAIOTCS 3HAUSHHUS MOJIEH MPOTHO3a C YUeTOM 3HAYSHMIA IOJIeH YCIIOBUS.
Hanpumep, B mpasuiie "Ecim x=1 u y=2, To z=3" 3Ha4eHHUS X U y - 3TO yCJIOBHUS, & 3HAYCHUE Z - ITO IPOTHO3.

6beKT BbiBOAA

Taomub1 npaBuI

B xaxxo#t Tabsmie npaBuII MOKa3aHbl JIYUIlIAe MpaBujla U TaKue 3HAUYEHUS, KaK IOCTOBEPHOCTb, MOJIIEPKKA
MpaBmIa, IPUPOCT, OAIEPKKA YCIOBUS U BHEAPsieMOCTh. Kaxaas Tabymia copTupyeTcs o 3HAYSHUSIM
BBIOPAHHOTO KpUTepusi. MOKHO BBIBECTHU BCE MPABMJIA WK Jiyuinye N MpaBuI ¢ y4€TOM BLIOPAHHOTO
KpuUTepus.

Coptupyemoe 00J1aK0 CJIOB

CIHCoK JIy4IUX MPaBUJI C yYETOM 3HAUYEHMI BHIOPAHHOTO KpUTEpHsl. Pasmep TekcTa MoKa3bIBaeT
OTHOCHTEJIbHYIO BAKHOCTB NpaBIIIA. VIHTEpaKTHBHBIN OOBEKT BBIBOA COJIEPKUT JIyUIINE MIPABUJIIA 1O
TAaKMM [OKA3aTeJsIM, KaK JOCTOBEPHOCTD, NOAEP)KKA IIPABUIIA, TPUPOCT, IOAAEPKKA YCIOBHS U
BHEAPSIEMOCTb. BEIOpaHHBIM KPUTEPHEM 3a1a€TCSI TOT CHUCOK MPABUJI, KOTOPBI BEIBOAUTCS MO
yMoYaHUIO. MOXHO BBIOpAaTh APYroif KpUTEpHil NHTEPAKTUBHO B BHIBOJC. MaKCHMYM BBIBOMMBIX NPABHII
3aJaeT YHCIIO MPaBUJl B OOBEKTE BHIBOAA.

OTo00pa3uTh

WuTepakTuBHAS IOJIOCYATAs TUarpaMMa U KapTa JIy4IIuX IPaBII C yYeTOM BBIOpAaHHOTO KpuTepus. B
KaXIOM HHTEPAKTHBHOM OOBEKTE BEIBOA COACPIKATCS JIyUIlIHe TPaBUIa IO TAKAM MTOKA3aTeJIsIM, KaK
JIOCTOBEPHOCTD, TIOACPKKA IIPABIIIA, IPUPOCT, MOAACPKKA YCIIOBUS M BHEAPSIEMOCTh. BRIOpaHHBIM
KpUTEPHEM 3aJaeTCs TOT CIHUCOK MPAaBUJI, KOTOPBIA BEIBOAUTCS IO YMOJTYAHAIO. MOXHO BEIOPATH APYTOit
KpUTEpHil THTEPAKTHBHO B BbIBOIE. MaKCHMYM BBIBOJAMMBIX MPABHJ 321A€T YHMCIIO IPABUII B OOBEKTE
BBIBOJIA.

Tab6mubl nHGOpMALUHE MO/1e/IH

IIpeoGpa3oBanns nosei.
OnuceiBaeT HpeO6paSOBaHI/I9{, NPUMEHACMBIC K I10JISIM, KOTOPBIC UCIIOJIB3YOTCA B aHAJIU3E.

CBo/1ka 3anuce.
Yucsto ¥ MPOTIEHT BKJTFOUEHHBIX M UCKJTFOUCHHBIX 3aITUCEH.

CraTHCTHKA NPAaBUIL.
CBo/IHAs CTAaTHCTHUKA U1 TAKUX MOKa3aTeJell, Kak MoAIepKKa YCIOBHS, TOCTOBEPHOCTD,
HOIePKKa MPABUIIA, IPUPOCT U BHEAPSAEMOCTh. CTaTHCTHYECKHE TOKA3ATEIIN BKIIFOYAIOT B ce0s
cpeaHee, MUHUMYM, MaKCUMYM U CTaHJAPTHOE OTKJIOHEHHE.

Yacrto BcTpeyaemble 3j1eMeHThI.
QHGMCHTLI, KOTOPBIC BCTPCUAROTCA Yall€ BCETO. DJIEMEHT BKJIIOYAETCS B YCJIOBHUEC UJIA
npeacka3anue B npasusie. Hanpumep, Bo3pact < 18 uim nogI=KeHCKUU.
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Yacro BCTpevyaeMble 10Jisl.
HOJ’IS[, KOTOPBIC BCTPEUYAIOTCA B IIPABUJIAX Yalll€ BCETO.

HckiroueHHble BXO/IHbIE JaHHBIE.
HOJ'ISI, HCKJIFOYCHHBIC U3 aHaJIi34a, U IPUYNHA UCKJIFOUYATH NPAaBUJIO.

Kputepuit ana Tabnuy npaBun, obnaka cnos u KapT

JlocTOBEpHOCTD.
[TporeHT BepHBIX MpeAcKa3aHnil MpaBua.

INonaep:xka npasuaa.
ITporeHT HAGFOACHUH, 111 KOTOPBIX 3HAUEHHUE MTpaBuila paBHO true. Hampumep, mycTh npaBHIO TAaKOBO:
"Ecom x=1 u y=2, To z=3". [Toanep:xka nmpaBuia - 3To (HpakTHUECKU NPOIEHT HAOIIOICHNH B TaHHBIX, [/1e
x=1, y=2 n z=3.

TToanem.
[Tpupoct - 3T0 Mepa TOTo, HACKOJILKO CHIILHO MPABUJIO YIIyUINACT IpeACKa3aHue Mo CPABHEHUIO CO
CIIy4aiiHBIM BBIOOpOM. OH BBIYUCIIAETCS KaK OTHOIIICHHE YKCIIa BEPHBIX IPOTHO30B K 00IIIEMY IHCITY
HAOJIFOIeHAH TTPeICKa3bIBAEMOTO 3HAYCHNU . DTO 3HAUYCHUE JOJDKHO OBITH OoJbine 1. Hampumep, ecrm
IpecKa3bpIBaeMoe 3HaUYeHe Habrogaaoch B 20% citydaes, a JOCTOBEPHOCTH B MpoTrHO3e cocTaBuiia 80%,
TO 3HAYEHHUE MPUPOCTA PABHO 4.

IMoanep:kka ycioBus.
[TpouenTt HabJroIeHMIA, AJI1 KOTOPBIX UMEET MECTO yCJIOBUE NMpaBuia. Hanpumep, mycTh NpaBUJIO TAKOBO:
"Ecymu x=1 u y=2, o z=3". [logaepkka ycjoBus - 3TO A0JIs1 HAOIIOIEHUI B TaHHBIX, JIJI1 KOTOPbIX X=1 1
y=2.

Bueapsiemocts.
[TpomneHTHAS 10JI HENPABIJIBHBIX peACKa3aHUil, KOT/1d 3HAUCHHS YCIIOBHHA - true. 3HaUeHne BHEIPSEMOCTH
paBHO pe3yJIbTaTy YMHOXeHHS 3HaYeHUsI (1-T0CTOBEPHOCTH) HA 3HAYCHUE TTOIJIEPIKKH YCIOBHS (BTOPBIM
MHOXKHUTEJIEM MOXET OBbITh MOACPKKA YCIOBUSI MUHYC TOJIJIEPKKA MPaBUIA).

CoxpaHeHue

CoxpaHuTh KapTy U JaHHbIEe KOHTEKCTA KAK CenH(HKALINI0 KAPTHI
CoxpaHuTe crieruduKanuy KapThl BO BHEITHUH (aitn (.mplan). DToT daiis cenudukanuu KapThl MOXKHO
3arpy3uTh B MacTep JJIs MOCcTeayromero anamsa. Kpome Toro, ¢aii cienudukanuu KapThl MOXHO
ucnoib3oBaThk npu nomMory komauasl SPATIAL ASSOCIATION RULES.

CxonupoBaTh Bee KapThl H (ailiibl JaHHBIX B cnelnpukamio
Jlanuble u3 QaiiyioB HaYepTaHuit KapThl, (ailIoB BHEIIHUX JAHHBIX 1 HAOOPOB JaHHBIX,
UCIIOJIb3YEMBIX B CIelM(UKAINU KapThl, COXpaHstoTCes B (haiiie cnenudukanun.

Ckopuur
CoxpaHsseT JIy4Ilie 3HaYeHUs IPABILII, 3HAYCHIS TOCTOBEPHOCTH IPABIII U 3HAUEHUS YACIOBBIX 1D s
TpaBUJI KaK HOBBIE MOJIS B YKA3AHHOM HCTOYHHKE JAHHBIX.

McTovHNK JAHHBIX /11 OLEHKH
McTOYHUK MM UCTOYHUKHU JAHHBIX, T CO3JaI0TCS HOBbIE MOJIA. EC/IM HCTOYHNK TaHHBIX HE
OTKPBIT B TEKYILIEM CEaHCe, OH OYAET OTKPHIT B TeKylleM ceance. UToObl COXpaHUTh HOBBIE TOJIf,
HYXHO SIBHBIM 00Pa30M COXpPaHNUTh U3MEHEHHBIH (aii.

3HaveHns1 HA3HAYEHHS
Co3/1aTh HOBBIE MOJIS JIJIs BRIOPAHHBIX IIeJIEBBIX MoJIel (ToJieit MporHo3a).

* JIBa HOBBIX IOJIS CO3JAETCS JIsl KaXkIOT0 LEJIEBOro MOJIsl: IPeJICKa3aHHOE 3HaYeHHE 1 3HAUCHUE
JIOCTOBEPHOCTH.

e Jl71 HenpepHIBHBIX (KOJMYECTBEHHBIX) IIEJIEBBIX MOJICH peIcKa3aHHOe 3HAUYCHHE - 3TO CTPOKa,
ONHUCHIBAIOIIAs AUANa30H 3HaueHU. 3HaueHue B popmate "(3HaueHuel, 3HaueHne2]" 3HAUUT
"GosIble 3HaUYeHNe ] U MEeHbIle I PaBHO 3HaueHue?2."
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YucJ1o Jyqimmx npaBui
CospaiiTe HOBBIE MOJIS IJIS1 YKA3AHHOTO YKCIIA JIyUIIHX TPaBHIL. 1 KaXIO0T0O MPAaBUIa CO3ACTCS
TP HOBBIX IOJIA: 3HAYCHUE NTPpAaBUJId, 3HAYCHUE JOCTOBCPHOCTU U 3HAYCHUEC YUCTIOBOI'O 1D JJIs1
IpaBUIIa.

IIpedpuxc umenn
ITpedukc ni1s MMEH HOBBIX MOJICH.

NocTpoeHue npasun

[TapamMeTpsl HOCTPOCHNUS MPABIII 3aJAF0T KPUTEPHUHN AT CTEHEPUPOBAHHBIX IIPABIII CBSA3BIBAHNS.

JJIeMeHTOB Ha NPABHJIO
Yucso 3HaYeHUH OJIeH, KOTOPhIe MOKHO BKJIIOYUTH B YCIIOBUS U MpecKka3anus npapuia. OOlee Yuciio
3JIEMEHTOB He MoxeT npesblaTh 10. Hanpumep, B npaBusie "Eciu x=1 u y=2, To z=3" ecTb /1Ba 3JIeMEHTA
YCJIOBUS U OJMH 3JIEMEHT NIPOTHO3A.

MaxkcumaJjibHOe YHCJI0 MpeICKA3aHMI.
MaxkcuMasbHOE YHCIIO 3HAUEHUIA MOJIeH, KOTOpOe MOXKET BONTH B IPeICKa3aHUs MpaBUIIA.

MaxkcnMasibHoe YHCJIO YC/I0BHI.
MaxcuMasIbHOE YUCIIO 3HAUCHHH TT0JIeH B YCIIOBHSIX 111 OJHOTO IMPaBHIIA.

WUckmounts napy
NckirouaeT BXOXK/IeHNE YKa3aHHOW Napbl MOJIEH B OJTHO U TO e IPaBUJIO.

Kpurtepun npaBui

JlocToBEpHOCTD.
MuHIMAaIbHAS TOCTOBEPHOCTH MIPAaBUJIa, IPH KOTOPOI OHO MOXET OBITh BKIIFOUCHO B OOBEKT
BBIBOA. JJOCTOBEPHOCTB - 3TO MPOLEHT BEPHBIX MPEICKAZAHNN.

IToaaepxka npasuia.
MuHnMasnbHas HOAAepKKA IPABUIIA, IPU KOTOPOH OHO MOXKET OBITh BKJIFOUEHO B OOBEKT BHIBOJIA.
OT0 3HAYEHME NPE/ICTABIISIET IPOLEHT HAOIIOIeHUH, IPH KOTOPBIX 3HAUYCHNE TPABUJIAa PaBHO true B
JlaHHBIX HaOonenus. Hanpumep, mycTs npasuiio TakoBo: "Ecim x=1 u y=2, To z=3". [Toanepxka
IpaBmJiia - 3T0 (pakTUUYECKH NPOLEHT HAOJIIOICHNH B JAHHBIX, TJe X=1, y=2 n z=3.

IMoanepxka ycioBus.
MuHnMaTbHAS TOAEPKKA YCIIOBHS MIpaBUiIa, IPH KOTOPOI MPABUIIO MOXKET OBITH BKIIFOUCHO B
00BEKT BBIBOAA. DTO 3HAUCHIE IIPEICTABIISACT IPOLEHT HAOIIOICHHH, TPH KOTOPBIX IMEET MECTO
ycioBue paBuiia. Hanpumep, mycth npasuiio takoBo: "Ecm x=1 n y=2, To z=3". [Tonnepxka
YCJIOBHS - 3TO MPOIEHT HAOJIFOICHUI B TAHHBIX, I KOTOPBIX X=1 1 y=2.

IMoanem.
MuHUMAJIbHBIN OJIbEM MPABUIIA, TPU KOTOPOIl OHO MOXKET OBITH BKJIFOUEHO B OOBEKT BBIBOJIA.
IToabem - 3TO Mepa TOro, HACKOJIbKO CHUJILHO MPABUJIO YJIyUIIAET NPeICKa3aHue 10 CPABHEHUIO CO
CIIy4aitHbIM BbIOOpOM. OH BBIYUCIISIETCS KaK OTHOIIIEHHE YHCIIa BEPHBIX MPOTHO30B K 00IIeMY
YHCJTy HAOJIFOJICHHI TIpeICKa3biBaeMOTro 3HaYeHus. Hanpumep, ecim mpejicka3biBaeMoe 3HaYCHHE
HabJroaiock B 20% ciyvaeB, a TOCTOBEPHOCTH B IporHo3e coctaBmiia 80%, 3HaYeHUE MOABEMA -
4.

PaccmaTpuBaTh Kak OJMHAKOBbIE
Vka3bIBaeT mapsl NoJiei, KOTOPbIe HYXKHO PACCMAaTPHUBATh KaK OJTHO U TO e MOJIe.

Pa3buBKa No MHTepBanam u arperauus

° AFpCFI/IpOBaHI/Ie HCO6XOI[I/IMO, KOT'JIa YMCJIO 3aNUCeR B TAHHBIX 6OJ'ILIH€, 4YeM 4KCJIO OOBEKTOB Ha KapTe.
HaanMep, Yy BacC €CTh 3alluCH JaHHBIX JJI1 OTACJIbHBIX l"pa(bCTB, a Ha KapTe NpeACTAaBJICHBI ITATHI.

* MOXHO 3a/1aTb METO/I BBIYUCJIEHUS CBOJAHOI MepBbI [J1s1 HEPEPBIBHBIX U NOPSAKOBBIX noJieid. HoMuHaibHbIe
MI0JISL arPETUPYIOTCS C YYETOM MOJAJIbHOTI'O 3HAUYEHUS.

I'maBa 35. I'eonpocTpaHCTBEHHOE MOEJIMPOBAHNE 205



KomuecTpennas
J1n1s HenpephIBHBIX (KOJIMYECTBEHHBIX) MOJIEH CBOTHAS Mepa MOXKET ObITh CPeAHUM, METUAHON MIIH
CYMMOM.

IMopsiakoBas
JI1s1 TOPSAIKOBBIX MOJIEH CyMMapHasi Mepa MOXeT ObITh MeIMaHOM, MOJI01, HAMOOJIBLIIIUM UJIU
HAUMEHBIIIM.

UmncJi0 HHTEPBAJIOB
3amaeT MakCHMAaJIbHOE YMCIIO MHTEPBAJIOB IS HEIPEPHIBHBIX (KOJIMIECTBEHHBIX) mmoJieii. HempepbIBHBIE
IOJISI BCET1a TPYNIUPYIOTCS MM "KaTeropusnpyroTcs” o auana3oHaM 3HaueHuil. Hanpumep: MeHblIle i
paBHO 5, 6opInie 5 U MeHbIe Wi paBHo 10, 6ombire 10.

ArperupoBaTtb KapTy
ITpUMeHUTH arperupoBaHue U K JaHHBIM, U K KapTaM.

IMoab30BaTe/IbCKHE MAPAMETPHI J1JIs1 KOHKPETHBIX MOJIei
Bb1 MoxkeTe nepeonpeiesiTh CBOJHYIO MEPY IO YMOJIYAHUIO U KOJIMYECTBO MHTEPBAJIOB ISl KOHKPETHBIX
TIOJIEH.
e [lenkuuTte Mo 3HAUYKy, YTOOBI OTKPBITH AUaJIOroBoe okHO CpecTBO BbIOOPA MOJIel, U BbIOEpUTE TOJIe,
J106aBJIsieMOe B CIIUCOK.
* B cTonbue ArpernpoBanune BLIOEpUTE CBOHYIO MEPY.

* B CJIy4ac HENPEPBIBHBIX MoJIel HAXXKMUTE KHOIIKY B CTOJI6L[€ I/IHTepBa.]'Ibl U 3aJ1aiiTe CBOE YUCIIO
HWHTCPBAJIOB IJIA IIOJIA B IUAJIOTOBOM OKHE I/IHTepBa.ﬂbl.

NMpocTpaHCcTBEHHO-BpeMeHHOoe npeacKa3aHue

J171 IpOCTPaHCTBEHHO-BPEMEHHOT O NPE/ICKa3aHUs 110CJIe ONPEAEJICHUS KAPT U UICTOYHUKOB JIAHHBIX OCTAJIbHbIE
JIEACTBUS B MACTEpE CJIEyIOIIIHE:

* 3agaiiTe moJjie HA3HAYCHNUE, TIOJIT BPEMEHN M HEOOS3aTeIIbHbIE TPETUKTOPHI.

M OHpC,HeJ'II/ITC HUHTCPBAJIbI BPDEMCHU UJIM NMUKJIMICCKHUE IICPUOIbI I noJjein BpPEMCHHU.

J1OTIOJTHUTEIEHO MOXKHO BBINOJIHUTE CJIEYIOIINE AeHCTBUSI.
* BriGepute Apyrue onuuu BeIBOJA.

* HacrpoiiTe napaMeTpbl IOCTPOEHUSI MOAEJIEH.

* HactpoiiTe mapaMeTpsl arperamun.

* CoxpaHHUTe Npe/ICKa3aHHble 3HAYEHNs B HAOOPEe JaHHBIX TEKYIIEro ceanca uiik B daitsie qaHubix popmarta IBM
SPSS Statistics.

BbibpaTb nons
Crmcok JONYCTUMBIX [OJIEN BKJIFOUAET B ce0s 1MOoJIs n3 BLI6paHHbIX UCTOYHUKOB JaHHBIX. CrmckoM BbBIBOJAUMBIX
MOJIe MOYKHO yIPaBJIsTh, BHIOPAB HCTOYHHK TAHHBIX B ClICKe MICTOYHMKH TAHHBIX.
LleneBoe
LleneBoe noJie - o0si3aTesbHOE. LleJib - 9TO TO MoJIe, 3HAYeHUsT KOTOPOT'O MPEACKa3bIBAIOTCSL.
° LICJ'ICBOC I10JI€ AOJIDKHO OBITH HETTPEPBIBHBIM (KOJII/I‘{CCTBeHHLIM), YHUCJIOBBIM IIOJIEM.
* Eciu ecTb JBa UCTOYHUKA JaHHBIX, HCJILIO 6yﬂyT OLICHKU HﬂepHOﬁ IMJIOTHOCTHU, 4 UMCHEM LICJIN 6yH€T

"ITnoTHOCTE". DTOT BHIOOD HEJIb3SI U3MCHHUTb.

IlpeuxTOpbI
MoOXHO 3a1aTh OJTHO FJIA HECKOJIBKO MOJIEH MPEeINKTOPOB. DTO HEOOSI3aTeIbHBIN TapamMeTp.

IHonst Bpemenn
HyxHo BBIOpaTh OHO MJIM HECKOJIBKO MOJIeH, KOTOPbIE MPEACTABIIAIOT NEPUOIBI, MJIM BEIOPATH
[uk/m4ecKkne nepuobl.
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* Ecm ecTh 1Ba MCTOYHMKA JAHHBIX, HY)KHO BBIOPATH TOJISI BpeMEHH U3 00OUX HCTOYHUKOB AaHHBIX. O0a
II0JIA BpEMCHU JOJDKHBI NPEACTABJIATE OAUH U TOT K€ MHTCPBAJL.

e JI715 NAKJIMYECKUX IEPUOIOB HYXKHO 3a/1aTh TIOJIs, ONPEIEIISFOIIIE IIMKJIBI IEPHOAMYHOCTH Ha TAHEIN
WuTepBan BpeMeHn MacTepa.

NHTepBanbl BpeMmeHu

Onnuu Ha 3TOH MaHeM YYUTHIBAIOT, YTO Ha IIare Beibopa noJieit 6p1u BeiOpans! ITogs Bpemenn v Linkmmdecknii
nepHo.

MNona BpemeHu

Boi6pannbie noJist BpeMenn. Ecin Ha mrare BeIOOpa 1MoJiel BBIOPATH OTHO WITH HECKOJIBKO TOJICH BpEMEHH, 3TH HOJIS
BBIBOJISITCS] B TAHHOM CITHCKE.

MurepBan Bpemenn. BeioepuTe Hy>KHBI HHTEPBAJI BPEMEHH B CIICKE. B 3aBHUCHMOCTH OT HHTEpBaja BpeMEHI
MOJHO 3aJaTh TaKXe APyrue mapaMeTpsl, Takue KaKk HHTePBAJI MEX/1y HAOJIIOACHUSIMU (MHKPEMEHT) UJIN
HavaJIbHOE 3HaUYeHMUEe. DTOT MHTEPBAJI BPEMEHNU HCIOJIb3YETCs 1T BCEX BHIOPAHHBIX MOJIeH BpEeMEHN.

* [lponenypa npeamnosaraet, 4To Bce HAOIFOIeHNS (3aMICH) IPEACTABIIAIOT HHTEPBAJIBI C OTMHAKOBBIMHI
MIPOMEKYTKAMHU.

e C y4eToM BBIOPaHHOTO HHTEPBAJIa BPEMEHH IIPOLEAYPa MOKET OOHAPYKUTH IPOIYIICHHBIC HAOFOICHAS UITH
HECKOJIbKO HAOJIFOJICHUH B OJTHOM MHTEPBAJIC BpeMEHH, KOTOPBIE HY)KHO 00BeIMHATH. Hanmprumep, ecim mHTEepBaI
BpeMeHH - 910 [Iuu, u nmocye natsl 2014-10-27 cienyet 2014-10-29, mpomylieHHbIM CUNTAETCS] HAOIFOIEHUE 3a
naty 2014-10-28. Hampumep, ecm HHTepBaJ BpeMEHH - 3T0 MecsIibl, TO HECKOJIBKO 1aT OJJHOTO MecsIa
arperupyroTcsl.

e J1719 HEKOTOPBIX HHTEPBAJIOB BPEMEHH JIOTIOJIHATEIILHBIM ITapaMETPOM MOTYT OIPEIeIATHCS IEPEPHIBHI B
WHTEpBaJax C OAMHAKOBBIME IPOMEXYTKaMu. Hampumep, eco mHTepBaj BpeMeHH - 3T0 JIHH, HO JOMyCKArOTCS
TOJIBKO pa6o'me JHU, MOXXHO yKa3aThb, YTO B HEAECJIC €CTh TOJIBKO IATH }:[Heﬁ 1 OHAa HAYMHACTCA B IIOHCACIIbHUK.

* Ecim BbI6paHHOC I10JIC BPCMCHU HE B (bopMaTe AaThbl UJIA BPEMCHU, IJIsI HHTCPBAJIda BPCMCHU aBTOMATUYCCKU
3a1a€TCA 3HAUYCHUEC HepﬂOZ[bI, U OHO HE MOXET OBITh U3MEHEHO.

Liuknuyeckue nona

Ecnu Ha mare Ber6opa nosteit BoIopaTh LiMk/myeckuii nepuos1, Hy>KHO yKa3aThb MOJIL, KOTOPBIMH ONPEAEIISIOTCS
UKJIMYeckue nepuoabl. Llukanyeckuil nepuoa nokassiBaeT HOBTOPSIIOLINECS IEPUOINUECKUE U3MEHEHU S, HAIIPUMeD,
YUCJIO MECSIIEB B TOJly UJIM YUCJIO AHEH B Heflee.

* MOXHO 3a/1aTh 10 TpeX MOJIeH, ONpeIeIAOIINX ITUKINYECKUE TIEPUO/IbI.

M HepBoe II0JIC HUKJIMYCCKOI'O Nepruoaa nmpeacTaBJIsiCT BBICIIIUIA YPOBCHDb LIUKJIA. HaanMep, C€CJIM YYUTBIBAKOTCHA
HUKJIMICCKUC U3MCHCHUA B TCUCHUC I'OJId, KBApTaJjla U MECsIld, B IECPBOM HUKJIMYCCKOM IOJIC IPEACTABJICH I'O.

° I[J'II/IHa IMUKJIa JJI IEPBOTO U BTOPOI'O IOJIA - 3TO KPATHOCTD IIEPHUOJa OTHOCUTCIIBHO CIICAYIOLICTO YPOBHA.
Har{pHMep, €CJIM NUKJIMYCCKHUEC IIOJIA - 3TO I'O, KBapTaJl U MECHI, TO AJIMHA IICPBOI'0 MUKJIA 4, a BTOpOro - 3.

* HavanabHoe 3HaueHue aJis BTOPOI'O U TPETHETO MUKIJIMYECKOT O IIOJIA - 9TO NEPBOC 3HAYCHUC B KAXKIOM U3 OTUX
MUKJIMYCCKUX NEPUOOOB.

° Z[.J'II/IHBI IIMKJIOB U HAYaJIbHBIC 3HAYCHUS JOJI)KHBI OBITh MOJIOKHUTEILHBIMU ICJIbIMMU.

ArperupoBaHue

* Ecym BeIOpaTh Jr00bIe [IpenKkTopsl Ha 11are BeIOOpa MoJiel, MOXKHO BBIOpATh METO/T arPerMPOBAHUS CBOIHBIX
MPETUKTOPOB.

* ArpernpoBaHne HEOOXOAMMO, €CITN €CTh HECKOJIHKO 3aMICeH B ONpeIeTICHHOM BPEMEHHOM HHTEPBaJIE.
Hanpumep, ecim BpeMEHHOM HHTEPBAJI - MECSII, TO HECKOJIBKO JaT B OJTHOM MECSIIE arPETUPYIOTCS BMECTE.

* MoxHO 3aaTb MCTO/l BBIUYUCJICHUSA CyMMapHOﬁ MCEPBI arperupoBaHus AJIsI HEIIPEPBIBHBIX U IMTOPAIKOBBIX MoJIeH.
HomwunansHbIe OIS arperupyroTcsda ¢ yu€ToM MOOAJIbHOT'O 3HAYCHUA.
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KoamyecTBennas

J171s HenpephIBHBIX (KOJIMYECTBEHHBIX) MOJIH CyMMapHas Mepa MOXET OBITh CPeTHIM, MENAHOHN NN
CYMMOM.

IMopsiakoBas

JU1st TOPSIIKOBBIX MOJIeH cyMMapHas Mepa MOXeT ObITh MeAUaHOH, MO0, HAUOOJILIIUM WU
HAUMEHBIIIVM.

IMoab30BaTe/bcKHE NapaMeTPBbI J1J18 KOHKPETHBIX MOoJIei

061

Kaprsi

BB MOXeTe mepeonpeieInTh CYMMAapHYEO MepYy arperupOBAHAS JJI1 KOHKPETHBIX MIPEIUKTOPOB.

e [lenkuuTte Mo 3HAYKY, YTOOBI OTKPLITH AUaJIOroBoe okHO CpecTBO BbIOOPA MOJIeH, U BLIOEpUTE OJIE,
00aBIIIEMOE B CITHCOK.

* B cTonbue ArpernpoBanmne BLIOEpUTE CYMMAPHYIO MEPY.

eKT BbiBoAa

3HaveHUs HA3HAYCHHS.
Kapra 3HaueHuit 45151 BBIOPAHHOTO L[EJIEBOTO MOJIS.

Koppensimus
Kapra xoppessiuu.

Kaacrepst
Kapra, Ha KOTOPO¥ BBIIEJICHBI KJIACTEPHI ITOJIOKEHHN, AHAJIOTHYHBIX IPYT IPYTY.

ITopor cxoJcTBa NOJI0KEHHS.
CxoncTBo, TpeGyeMoe I CO3AaHMs KJIacTepOoB. 3HAUEHUE JOJDKHO OBITH YHCIIOM OO0JIbIIe
HYJIS 1 MeHble 1.

VYkaxknTe MaKCHMAJIbHOE KOJMYECTBO KJIaCTEpPOB.
MaxcuMmaiibHOE YICII0 KJIACTCPOB [JId BBIBOIA.

Tao/mub!I oleHKH Mo aeJ1ei

208

Crenndukanuun MoieJei.
Cpojka crenupuKaIuii, HCIOIb3yEMbIX IIPU BBIMOJIHEHUH aHAJIN3a, BKJIFOUAs [[CJIEBBIC TTOJIs,
BXOHBIC ITOJIA U IIOJIA ITOJIOXKCHUA.

Cgojaka BpeMeHHOI HH(OpPMALHH.
IToxa3bIBaeT MOJII BpEMEHU U UHTEPBaJIbl BDEMEHHU, UCIOJIb3yeMbIE B MO/IEJIN.

Kpurepuii 3¢dexkTOB B CTPYKTYpe CpeIHUX.
BeIxo/1HO# 00BEKT BKIIFOUACT B Ce0sI 3HAYCHUE CTATUCTUKU KPUTEPHS, CTEIICHA CBOOOIBI U YPOBEHB
3HAYUMOCTH TSI MOJISJIA ¥ JIJTSL KaXA0T0 I dexTa.

CtpykTypa cpenux Jsi KodQPHIHEHTOB MO/IeJIH.
OOBeKT BBIBO/IA BKJIIOYAET B ce0s 3HAUeHUE Ko punmeHTa, CTaHAapTHYIO OIMNOKY, 3HAUCHUE
CTAaTUCTUKU KPUTEPUA, YPOBEHb 3HAYMMOCTH U JOBEPUTCIILHBIC UHTEPBAJIbI AJIA KAXXKI0I'0 YJICHA
MOJIEJIH.

Kos¢duuments! aBToperpeccuu.
OOBeKT BBIBOA BKJIFOYAET B ce0sl 3HAUCHHE KO PHUINEeHTa, CTAHIAPTHYIO OIINOKY, 3HAUCHUE
CTAaTUCTUKHU KPUTEPHS], yPOBEHb 3HAYMMOCTH 1 JIOBEPUTEJILHBIC MHTEPBAJIBI JJIs KAXK/10H
3a/IePKKH.

Kputepun npocTpancTBeHHON KOBAPHALMH.
J1st napaMeTpuveckux MoJeJiell Ha OCHOBE BapUOIPAMMBbI IIOKA3bIBAET PE3YJIbTATHI KPUTEPUSI
COIJIACHS ISl CTPYKTYPbI IPOCTPAHCTBEHHON KoBapuauuu. I1o pesyibTataM 3T0r0 Kputepus
MOHO OIPEJEIUTh, MOIEIUPOBATH JIU CTPYKTYPY IPOCTPAHCTBEHHON KOBAapUALUU
napamMeTPUIECKU, UJIM UCIIOJIb30BATh HENAPAMETPUIECKYIO MOIEIIb.
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ITapameTpuyeckasi HPOCTPAHCTBEHHAS] KOBAPHALMSL.
Jl1s napaMeTpuueckux Mojiesield Ha OCHOBE BapUOTpaMMBbl TOKA3bIBAET OLIEHKH MapamMeTpa AJis
napaMeTpUIeCcKOil MpOCTPaHCTBEHHON KOBapUalu.

Onuuun mogenu

IMapameTpsbl Mo1e

ABTOMAaTHYECKH BKJIIOYATL CBOOOIHBIH YJIeH
BxJ1ro4uTh B MOIEJIHL CBOOOIHBIN YJICH.

MagkcuManbHasi 32/1ep:KKa aBTOperpeccHu
MakcumaibHas 3ajiepkka apToperpeccun. Homep 10/mpkeH npeacTaBiisiTh COO0OHU 1eIoe YUciio oT 1
1o 5.

ITpocTpancTBeHHas KOBapHALNS
3aaeT MeTO/I ONIEHKH [IJTS IPOCTPAHCTBEHHOW KOBApUAIIUH.

ITapameTpuyeckoe
MeTo/1 OlIeHKH - TapaMeTpuueckuit. MeToa MoxeT ObITh ['ayccoB, DKCIOHEHINAIBHBIN 1IN
IMoxa3aTens crenenn. {11 MeToAa MOKa3aTeNb CTENEHU MOXHO 3a/1aTh 3HaueHue CreneHb.

HenapameTrpuieckoe
MSTOIL OLICHKH - HE HapaMeTpI/I'{SCKI/Iﬁ.

CoxpaHeHue

CoxpaHuTh KapTy U JaHHbIE KOHTEKCTA KAK CHeNH()NKALNNIO KAPTHI
CoxpaHuTe cenudukanuy KapThl BO BHEITHAN (aiti (.mplan). DTOT daiin cnenudukanuu KapThl MOXHO
3arpy3uTh B MACTEp JUIsl HOCJIeayomiero anammsa. Kpome Toro, daiir cienuukanai KapThl MOKHO
WCIOJIb30BaTh NpH nmomortu komanabl SPATIAL TEMPORAL PREDICTION.

CronupoBaTh Bce KapThl H (ailjibl JaHHBIX B cHenndukanmio
Jlannble n3 GaitoB HaUePTAHUI KapTHI, GaiijIoB BHEITHUX JAHHBIX M HAOOPOB TaHHBIX,
UCTIOJIB3YEMBIX B CIIeIM(UKAINT KapThI, COXPAHSIOTCA B (aiijie criennpuKarum.

CxopuHr
CoxpaHseT npejicKa3aHHbIe 3HAYCHHUS, TUCIICPCUIO M BEPXHIOIO U HIDKHIOIO IPAHUILY TOBEPUTEIHLHOTO
MHTEpBaJa JJIs [IEJIEBOrO M0JIsl B BHIOpaHHOM (ailsie JaHHBIX.
* MOXHO COXpaHUTH MPeACKa3aHHbIC 3HAUCHNUS B OTKPBITHIM HAOOP JAHHBIX B TEKYIIIEM CeaHCe MM B (aiii
nanHbIx popmara IBM SPSS Statistics.
* DTOT (hailsr JaHHBIX JOJDKEH OTJIMYATHCS OT HCTOYHMKA JTAHHBIX, HCIIOJIb3YEMOTO B MOIEIIH.
*  Qaii JaHHBIX TOJDKEH COIEPKATH BCE MOJISI BPEMEHHU U MPEAUKTOPBI, HCIOJIb3yeMbIe B MOICIIH.

* 3HaveHus BPEMCHU JOJIKHBI OBITH 60.]'[])]].[6, YE€M UCIOJIb3YEMbBIE B MO/JICJIM 3HAYCHU .

HdononHutenbHble napameTpbl

MaxkcuMaabHoe YHCJI0 Ha0II0/1eHNi ¢ mponymeHHbIMHI 3Ha4YeHusvH (%o)
MakcuMasIbHbIH TPOIEHT HAOIIOAEHUH C OTCYTCTBYIOLIMMHE 3HAYCHUSIMH.

VpoBeHb 3HAYMMOCTH
ypOBCHb SHAYUMOCTHU IJId BBIICHCHUS, YMECTHA JIM IapaMETPpUICCKast MOIEJIb Ha OCHOBE BapUOI'paMMBbI.
OT0 3HaUYEHME NOJIKHO ObITH OoJibine 0 u MeHblie 1. 3HavyeHue no ymosyanuo - 0,05. YpoBeHb 3HAUUMOCTH
UCIIOJIb3YETCSl B KPUTEPUH COTJIACHS JIJISl CTPYKTYPBI IPOCTPAHCTBEHHOM KoBapuanuu. ONpeaesTh, KaKyro
MO/IEJIb MCIOJIb30BATh, TAPAMETPHUECKYIO HJIH HEllapaMeTPUUECKYI0, MOXKHO C TOMOIIBIO CTATUCTUKA
corjacusl.
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®daxTop HeonpeenenHocTH (%)
DaKTOP HEONPEJEICHHOCTH - 9TO 3HAUYEHHUE B IPOLIEHTAX, IPEACTABJISIOLIEE POCT HEONPEAEJIEHHOCTH IS
OyayIIMX mpeackazaHuit. BepXHuil 1 HUXKHUN IpeiesIbl HeOMpeAeJICHHOCTH IPOrHO3a YBEJIMYMBAIOTCS Ha
9Ty OPOLEHTHYIO J0JIIO TP BCIKOM IIare B Oyylee.

FfoToBO

Ha IOCJIEAHEM 1Iare pa6OTI>I C MaCTCpOM MOXHO 3allyCTUTb MOJCJIb UJIM BCTABUTH CreHepI/IpOBaHHLIﬁ KOMAaHHBII
CHUHTAKCHUC B OKHO CUHTAaKCHucCa. CFGHCpHpOBaHHbIﬁ CUHTAKCHUC MOXHO OTPCHAKTUPOBATDb U COXPAHUTH AJIA
MOCJICAYOIICT O UCIIOJIb30OBAHMA.
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3ameyaHuf

OTta nHopManus OTHOCUTCS K MPOAYKTaM U cepBuUcCy, nmpeaiaraemsiM B CIIA.

IBM MoxeT He MpeoCTaBIISATh B APYTUX CTpaHAX MPOAYKTHI, YCIYTU U allllapaTHbIe CPEJICTBA, OMUCAHHbIE B JAHHOM
JIOKyMeHTe. 3a nHpOpMaNuei 0 MPOIyKTaxX U yCIIyrax, IpeAoCTaBIsIEMbIX B Ballleif cTpaHe, oOparaiTech K
MmecTHOMY nipeacTaButesito IBM. Cebliiku Ha po1yKThI, TporpamMmbl uiu yeiryru IBM He o3HavyaroT u He
MIPE/IIOJIATAFOT, YTO MOKHO HCIIOJIL30BATh TOJBKO YKa3aHHBIE MPOIYKTHI, IPOTpaMMBbl WK yeayru IBM.
Pazpermraercs ucrnop30BaTh JTF0OBIE QYHKIIMOHAJIEHO SKBUBAJICHTHBIE TPOIYKTHI, IPOTPAMMBI WIH YCIYTH, €CIIH IpU
9TOM He HapymaroTcs mpaBa IBM Ha HHTEIIIEKTyaJIbHYI0 COOCTBEHHOCTh. OTHAKO OTBETCTBEHHOCTH 34 OLCHKY 1
MPOBEPKY PA0OTHI JIFOOOT0 MPOYKTA, IPOTPaMMBbI UJTU CEPBUCA, HE MPOM3BEICHHOTO Koproparueir IBM, jiexuT Ha
M0JIb30BaTEJIE.

IBM moxet pacnojraraTb DaTCHTAMU UJIM paCCMAaTPUBACMbIMU 3asIBKAMU HA NATCHTBI, OTHOCAIIUMUCH K ITPEIAMCTY
JaHHOI'O JOKYMCHTA. HpeﬂT)HBIIeHI/IS JaHHOI'O JOKYMCHTA HE NPCIOCTABJIACT KaKy}O-J'II/I6O JIMIOCH3UIO HA 3THU
MMaTeHTHl. BbI MOXeTe mOoC/IaTh TUChbMEHHBII 3alpocC O JIMIECH3UM 110 aAPECy:

IBM Director of Licensing
IBM Corporation

North Castle Drive
Armonk, NY 10504-1785
U.S.A.

[To nmoBomy JMIIEH3MH, CBSI3aHHBIX C HCIOJIb30BaHIEM HaOOpoB nByx0aiiTHBIX cuMBoJIoB (DBCS), o6pamiaiitecs B
OTJIeJT MHTEJUICKTYaIbHOIT coOcTBeHHOCTH IBM B Baleil cTpaHe M HalmpaBbTe 3aPOC B MUCBMEHHOH (popMme 1o

azipecy:

Intellectual Property Licensing
Legal and Intellectual Property Law
IBM Japan Ltd.

1623-14, Shimotsuruma, Yamato-shi
Kanagawa 242-8502 Japan

Crenyromuit ab3am He mpuMeHseTcs B BemkoOpuTaHny uim B JIF000I Ipyroif cTpaHe, re NoT00HbIC 3asiBIICHIS
npotuBopeuaT MecTHbIM 3akoHaM: INTERNATIONAL BUSINESS MACHINES CORPORATION
[TPEJCTABJISIET JAHHYIO ITVBJIMKALIMIO "KAK ECTB", BE3 KAKUX-JIMBO TAPAHTUM, KAK
SABHBIX, TAK U TTOAPA3YMEBAEMBIX, BKJIFOUA S, HO HE OTPAHNYMBACH TAKOBBIMU,
IMPEAITOJIATAEMBIE TAPAHTUN COBJIFOAEHW A UbMX-JIMBO ABTOPCKUX TTPAB,
BO3MOXHOCTU KOMMEPYUECKOI'O UCITOJIB3OBAHW A UJIU ITPUTOAHOCTHU OJIA
KAKUWX-JIMBO LIEJIEM U COOTBETCTBU S OITPEJIEJTEHHOM L{EJTN. B HeKOTOPBIX IITATAX [IPH
ONpe/IeJICHHBIX COTJIAIICHUSIX HE TOMYCKAETCSl OTKA3 OT BBIPAXKEHHBIX UJIU MOJIPA3yMEBAEMBIX TapAHTUH, TIOITOMY
JIAaHHOE 3a5IBJIEHUE MOXKET K BAM HE OTHOCUTBCSL.

OTta mHGOpPMAaNHI MOXKET COACPKATh TEXHIMIECKHEe HETOYHOCTH U TUTIOT padckue omunoku. B mpencraBieHHyo 3/1€eCh
MHOOPMAIIIO IEPHOINIECKA BHOCITCS U3MEHEHNS; 9TH N3MEHEHNS OYIyT BKJIFOUATHCS B HOBBIE M3JAHUS TaHHOM
nyosmkarnm. Pupma IBM MoxeT B Jto60e BpeMs 6e3 yBeIOMJICHHSI BHOCUTH M3MEHEHUS U YCOBEPIIIEHCTBOBAHUS B
HIPOIYKTHI ¥ IPOTPAMMBI, ONIMCAHHBIE B 3TOM MyOJIMKAIINN.

JIro6bIe MPUBOAUMBIC 3/1ECh CChLIKM HA Web-CaliThl, He OTHOCSIIUeCs K KoMmnanuu IBM, TaroTcst HCKITFOUUTEILHO
JUTsL yI00CTBa M HU B KOCH Mepe He CIIyKaT LEeJIsIM HOIICPXKKU M PeKJIaMbl 9THX web-caiiToB. MaTepuasibl 3Tux
Web-caliTOB He SIBJISIFOTCSI 4aCThIO TAHHOTO MpoaykTa IBM, 1 BbI MOXeTe UCIOJIb30BATh UX TOJILKO HA
COOCTBEHHYIO OTBETCTBEHHOCTD.
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JIroOyro mpemocTaBiieHHyI0 BaMu nH(popMaiuio IBM MokeT NCmoJib30BaTh UM PACIPOCTPAHSITh JIFOOBIM
crocoboM, Kakoif COYTET HyKHBIM, He Oepst Ha ce0s1 HUKaKuX 00s13aTeJIbCTB IO OTHOILICHUIO K BaM.

Ecnu obJtamatestro JIMIIEH3MK HA TAHHYIO POTPAMMY MOHAI00STCS CBEJICHUS O BO3MOXKHOCTH: (1) OOMEHA JaHHBIMU
MEX/ly He3aBHCHMO pa3pabOTaHHBIMK IPOTpaMMaMU U IPYTHMHM IporpaMMaMu (BKJIFOYast JaHHY0) U (ii)
COBMECTHOI'O HCIIOJIb30BAHUS TAKMX JAHHBIX, OH MOXKET OOPATUTHCS 11O aJpecy:

IBM Software Group
ATTN: Licensing
200 W. Madison St.
Chicago, IL; 60606
U.S.A.

Taxas I/IH(i)OpMaHI/IH MOXET OBITh JOCTYIIHA IPU COOTBETCTBYIOIIUX YCIIOBUAX U COTJIAIICHUAX, BKJIFOYAs B
HCKOTOPLBIX ClIy4YasxX B3UMAaHUC IJIATHI.

OmnucaHHyIo B JAHHOM JOKYMEHTE JIMLIEH3MOHHYIO IPOrPaMMYy U BCE NpUjlaraeMble K Hel JIMIIEH3UPOBAHHBIE
MaTtepuaJibl IBM nmpenocrasiiseT Ha ocHoBe nmojtoskenuit Cormamennst Mmexay IBM n 3akazunkom,
Mexaynaponnoro Cormnamenns o Jlunen3usx Ha [Iporpammsl IBM wim 11060T0 95KBUBAJICHTHOTO COTJIAIIIEHUS
mexay IBM u 3akazuukom.

JIroOble MaHHbIE O BBHIMOJIHEHUH, COJIEPIKAIINECS 3/1€Ch, OBLIIN ONpeiesieHbl B KOHTpoJmpyemMoii cpene. [ToaTomy
Pe3yJIbTaThl, IOJIyYeHHBIE B IPYTUX ONEPAIIMOHHBIX CPelaX, MOTYT CYIIECTBEHHO OTJIn4aThbesl. HekoTopseie
U3MEpEeHHsl MOTJIM ObITh ClIeJIAHbI HA CUCTEMAaX B CTAIMU Pa3pabOTKH, U IOITOMY HET FapaHTUH, YTO
COOTBETCTBYIOIIKE [TOKA3ATEIM OCTAHYTCSI TEMHU XK€ Ha OOIIeTOCTYIHBIX CHCTeMax. boJjlee TOro, HEKOTOPEIE
MMOKAa3aTeJ M MOTJIM OBITH OLICHEHBI MyTEM JKCTPANOJIAINA. PeaTbHbIe pe3yIbTaThl MOTYT OTJINYATHCS.
[Tosb30BaTENHN 3TOTO JOKYMEHTA JOJDKHBI IPOBEPUTH IPUBOINMBIC TAHHBIE B X KOHKPETHOM Cpejie.

Wudpopmanus o mpoAyKkTax, He MpUHAJIeKAMNUX KoMnanuu IBM, Oblia moJyueHa OT MOCTaBIIUKOB 3TUX
IPOJIYKTOB, U3 UX ONMYOJIMKOBAHHBIX COOOIIEHUIT MITH APYTUX OOIIEOCTYNHBIX HCTOUHNKOB. Komnanus IBM He
TECTHPOBAJIA ITU MPOAYKTHI U HE MOXKET HOATBEPAUTH NPABUIILHOCTh UX PAOOTHI, COBMECTUMOCTD U APYTHUE
YTBEPKACHUS, Kacaroluecs NpoAyKTOB, He IpuHaAIexamux komnanun IBM. Bonpocs! 0 BO3MOXKHOCTSX 3TUX
MPOIYKTOB CJIEAyeT HAIPABIISATh UX MOCTaBLIUKAM.

Bce 3asBreHns, kacaromuecs OyIyINX HAIPaBJICHAN IEATEILHOCTH MM HaMepeHuit kopnopanuu [BM,
TOIBEPKEHBI N3MEHEHHIO TJIA OTMEHe 0e3 MpeIynpekACHNUS U SBJISIOTCS He OoJiee YeM BBIpakeHNeM Iejielt mim
HAMEPEHUN.

Ot CBCACHUA COACPXKAT NPUMEPHI JaHHBIX U OTYCTOB, UCIIOJIb3YEMBbBIX B IOBCECAHCBHBIX ACJIOBBIX ONCpalusiX.
YToO0BI MPOUJUIFOCTPUPOBATH UX HACTOJILKO ITOJIHO, HACKOJIBKO 3TO BO3MOXHO, IdHHBIC NPUMEPBI BKJIFOYAOT UMCHA
WHAUBUAYYMOB, HA3BaHUS KOMHaHI/Iﬁ, 6peHI[OB 1 OpOAYKTOB. Bce ot uMeHa u Ha3BaHUS SIBJISIOTCS
BBIMBIIIJICHHBIMU, U Jro6oe COBIAACHHSA C HA3BAHUSAMMU U aApeCaMu, UCIIOJIb3YEMbIMU PEaJIbHO HeﬁCTByIOHII/IMI/I
KOMIIAHUSAMMU, SABJIACTCA YUCTO CHy‘IaﬁHBIMH.

JIMLEH3M A HA KOITMPOBAHME:

OTta nHpOopManus CONEPKUT NPUMEPH HCXOTHBIX TEKCTOB MPUKJIATHBIX IPOrPaAMM, KOTOPbIE HILUTFOCTPUPYIOT
IpHUEeMbI TPOTPAMMUPOBAHMS HAa Pa3IMYHbIX IIaTGopMax. Paszperaercs KOomupoBaTh, U3MEHSTH U PACIPOCTPAHSITH
9TH HPUMEPHI TPOrpamMm B J1r000it hopme 6e3 omatel pupme IBM st nesteii pazpadboTku, UCIOJIb30BAHNUS, COBITA
WM PAcIpOCTPAHEHHs IPUKJIAJHBIX IPOIPAMM, COOTBETCTBYIOIIMX HHTEpdEiicy NPUKIIaTHOrO IPOT pPAMMHUPOBAHHS
OIIEPALMOHHBIX TIAT(OPM, I KOTOPBIX 9TH IPUMEPa IPOIPAMM HAIMCAHBI. DTH HIPUMEPHI He OBLIIM BCECTOPOHHE
MIPOBEPEHBI BO BCEX BO3MOXKHBIX yCIIOBHX. [ToaTomy IBM He MOXeT rapaHTHPOBATh UX HAHACKHOCTD, IIPUTOTHOCTH
u ¢pyHKImoHnpoBanue. [Tpumepsl mporpamm npegoctasisiiores "KAK ECTB", 6e3 kakux-1m0o rapantuii. IBM He
HECeT HAKAKOW OTBETCTBEHHOCTH 3a KaKOi MO0 yIiep0, MpUINHEHHBINA B Pe3yJIbTaTe UCIIOIB30BAHUS ITHX
MIPOTPaMM.
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Kaxmas xonus nim Kaxaas 9acThb 9TUX IPUMEPOB MIPOTrpaMM M paboThl, OCHOBAHHON HA HUX, TOJDKHA CONIEPKATH
CJIeTyroIIee 3aMeYaHne 00 aBTOPCKUX MTpaBax:

© (nazBaHue Balleit komnaHun) (roa). Yactu 3TOro kojaa noJIyyeHsl U3 npumepos nporpamMm IBM Corp.

© Copyright IBM Corp. _BBenuTe roj Wi roapl_. Bce nmpaBa 3alyiieHbl.

TOBaprle 3HaKu

IBM, jorotun IBM, 1 ibm.com sIBJISIFOTCSI TOBAPHBIMY 3HAKAMU HJIA 3aPETUCTPUPOBAHHBIMY TOBAPHBIMH 3HAKAMH
komnanuy International Business Machines Corp., 3aperucTpupoBaHHBIMU BO MHOTHX CTpaHax mupa. [Tpoune
HAUMEHOBAHUS MMPOIYKTOB M YCJIYT MOTYT OBITh TOBAPHBIME 3HAKAMHU, pUHaAIeKamuMu IBM uim npyrum
KoMmaHusM. TeKyIuii CIUCOK TOBapHbIX 3HakoB IBM MmoxHO Halitu B HTepHeTe Ha cTpanute "Copyright and
trademark information" mo anpecy www.ibm.com/legal/copytrade.shtml.

Adobe, norotun Adobe, PostScript u torotun PostScript siBiisiroTCst MO0 3aperucTpUPOBAaHHBIMEA TOBAPHBIMU
3HaKaMH, OO0 ToBapHBIME 3HaKaMu kopropanun Adobe Systems B CoenuHeHHBIX [lITaTax W/HIM OPyrux cTpaHax.

Intel, morotumn Intel, Intel Inside, stororun Intel Inside, Intel Centrino, ororun Intel Centrino, Celeron, Intel Xeon,
Intel SpeedStep, Itanium u Pentium sSBJISFOTCS] TOBApHBIME 3HAKAMH WJTM 3aPETUCTPUPOBAHHBIMU TOBAPHBIMU

3HakaMu kommanuu Intel nm ee mouepuux komnanuii B Coequuennbix llTtatax u Apyrux crpaHax.

Linux siByisieTcst 3aperucTpupoBanHbIM ToBapHbIM 3HaKoM Linus Torvalds B Coennnennbix lllTaTax u qpyrux
CTpaHax.

Microsoft, Windows, Windows NT u jorotun Windows sIBIISFOTCSI TOBapHBIME 3HaKaMu Kopropanun Microsoft B
Coenunennpix lllTaTax u Apyrux cTpaHax.

UNIX sBysieTcst 3aperucTpupoBaHHbIM ToBapHBIM 3HaAKOM The Open Group B CoenunaeHHbIX [llTaTax u npyrux
CTpaHax.

Java u Bce OCHOBaHHBIC Ha Java TOBapHBIC 3HAKHU U JIOTOTHUIIBI - TOBAPHBIC 3HAKH HJTH 3aPErHCTPUPOBAHHBIC
ToBapHble 3Haku Oracle n/nim ero Gpuimaios.
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NHpeKce
A

ANOVA
B JINHEHHBIX MOJIEJISIX 68
B nporeaype OnHo()aKkTOPHBII
JIICIEPCHOHHBIN aHamm3 41
B npoueaype OJIM-ognomepnast 45
B mporenype Cpenuue 28
Mojesb 46

C

C Jannerta
B nporeaype OnHo(akTOPHBIIA
JIICIEPCUOHHBIN aHanmm3 42
B nporneaype OJIM 50

D

d
B npoueaype Tabmib
conpsbkeHHocTn 19
d Comepca
B npoueaype Tabsmibt
conpsbkeHHocTn 19
DfBeta
B nporeaype Jluneiinas perpeccust 73
DfFit
B mpoueaype Jluneitnast perpeccus 73

F

FP-D-I'-V
B npouerype OHODaKTOPHBII
JIICIEPCHOHHBIN aHamm3 42
B nporeaype OJIM 50
F-cratuctuka
B JINHEHHBIX MOJIEJISIX 65

G

GT2 IN'oxbepra
B nporeaype OnHo)aKkTOPHBIIA
JIICIEPCHOHHBIN aHamm3 42
B npoueaype OJIM 50

H

H Kpackena—Y osumca
B porenype Henapamerpuueckue
KPUTEPHHU JUJIS IBYX HE3aBUCUMBIX
BbIOOpOK 151

ICC. CmoTpuTe BHYTPHKJIACCOBBIIT
koadunment xoppessinun 168

K

KR20
B Ipoleaype AHaiu3 HaJe:xKHOCTH 168

M-ouenka Xybepa
B pouenype Mccnenosars 14

P

PLUM
B IIOPsIIKOBOH perpeccun 77

Q

Q Koxkpena
B npoueaype Hemapamerpuyeckue
KPHTEPHH [UTS HECKOJIbKUX CBSI3aHHBIX
BbIOOpOK 153
QP-D-I-Y
B porenype OnnodakTOPHBI
JIUCTICPCHOHHBIN aHamm3 42
B npoueaype OJIM 50

R

R2
B mpouenype Jluneitnas perpeccus 75
B npoueaype Cpennne 28
usmeHenne R 2 75
R-xBagpat
B JIMHEHHBIX MOJIEJIAX 66
ROC Kpussie
CTaTHCTUKH U rpadukn 177

S

S Mojiesb
B npouenype [Toaronka xpuseix 82
S-ctpece
B npouenype MHOromepHoe
maciitabupoBanne 171

T

t kpuTepuit
B nporeaype T-kputepuii st
HE3aBUCHMBIX BBIOOPOK 35
B nipoueaype OHOBBIOOPOYHBIIT
T-xputepuit 38
B npoueaype OJIM-oanomepnas 49, 52,
54
B mpoueaype T-kputepuit 11 TapHbIX
BbIOOpOK 37
t-kputepuit Jlannerta
B npoueaype OnHo(GaKkTOPHBIIM
JIUCTIEPCHOHHBIN aHamm3 42

t-kpurepuit Jlanuerra (mpozo.icenue)
B mponexype OJIM 50
T-kpuTepuii 11k HE3aBUCUMBIX BEIOOpOK 35
IPYIIUPYIOLLHUE IEpEMEHHbIE 36
JIOBEpUTEJIbHBIE MHTEPBAJIBI 36
3ajianue rpymn - 36
3HAYEHUS OTCYTCTBUS 36
napameTpel 36
TEKCTOBBIC IEpEeMEHHbIE 36
T-xkpuTepuii 1 HAPHBIX BBIOOpOK 37
BBIOOD MAPHBIX IEPEMEHHBIX 37
3HAYEHUs OTCYTCTBUS 37
napamerpsl 37
t-xputepuii Cthronenra 35
t-kputepuii Yoiuiepa-/lynkana
B npouenype OnHoakTOpHBII
JIUCTIEPCUOHHBIN aHa3 42
B pouenype OJIM 50
t-xputepuit llngaka
B nipouerype OiHO(GaKTOPHBIN
JIUCHEPCUOHHBIH aHam3 42
B poueaype OJIM 50
T2 Tamxeiina
B nnpouenype OnHodakTOpHBII
JICTIEPCUOHHBIN aHaim3 42
B npouenype OJIM 50
T3 lanHeTT
B mponenype OnHohakTOPHBII
JIUCTICPCUOHHBINA aHa3 42
B npouenype OJIM 50

U

U ManHa-VuTHu
B mporeaype Hemapamerpudeckue
KPUTEPHU JUUIS IBYX HE3aBUCUMBIX
BbIOOpOK 149

\'

V Kpawmepa
B npoueaype Taduibt
comnpsbkeHHoctu 19
V Pao
B npoueaype JuCcKpuMUHAHTHBII
anamz 101

w

W Kenpgamia
B npouenype Henapamerpuueckue
KPUTEPUH JIJISI HECKOJIbKUX CBSI3AHHBIX
BbIOOpOK 153
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V4

Z Koamoroposa-CMupHOBA
B nponetype Hemapamerpuyeckue
KPUTEPHHU JJIS IBYX HE3aBUCUMBIX
BBIOOpOK 149
B npoueype OIHOBBIOOPOUHBIiT
xputepuit Kosmoropona-
CmupHoBa 147
Z-OLICHKI
B nponetype OnucaTesbHble
craTucTuku 9
COXPAHEHHE B KA4eCTBE IEPEMEHHBIX 9

A

ABTOMATHYECKAs MOATOHKA PACIIPEICIICHUS
B cumyJisinun - 184
aBTOMATHYECKAS TTOrOTOBKA TAHHBIX
B JIMHEIHBIX MoAeIIsAX 67
Ambda Kponbaxa
B mpoueaype AHaiam3 HajaexHoctn 167,
168
anbda pakropuzanus 106
aHasm3 what-if
B uMmuTanuu 188
aHaJIN3 BPEMEHHBIX PSI/IOB
npejcKkazanue HaOsroaeHuit 82
nporHo3 82
aHaJm3 TJ1aBHBIX KomnoneHT 105, 106
AHAJIN3 MHOXECTBCHHBIX OTBETOB
Tabsmua conpspkeHnoctu 157
TabauIbl CONPSKEHHOCTH TS
MHOJKECTBEHHbIX OTBETOB 157
4acTOTHbIE TAOMIBl 156
YacToThl 151 MHOXKECTBEHHBIX
oTBeTOB 156
Anamms Hagexsoctu 167
BHYTPHKJIACCOBBIH KOd)GUIHEHT
Koppessiiun - 168
JIONOJIHUTEJIbHBIE BO3MOKHOCTHU
xomauasl 169
Koaddumuent Knronepa-Puuapacona
20 168
Kpurepnit anautuBaoctu Teroku 168
MEXITYHKTOBBIE KOPPEJISIUN 1
KoBapuamuu 168
ONUCATEJIbHBIC CTATUCTUKY 168
npumep 167
cratuctuku 167, 168
T-xBagpat XoresumHra 168
Tabauua qucnepcMoHHOTo aHamm3a 168
aHaym3 oobpazos 106
AHAJIM3 YyBCTBUTEJIBHOCTU
B umuTanuu 188
aHcaMOJIH
B JIMHEHHBIX MOJIEJIAX 66
aMOCTePHOPHBIE MHOXECTBEHHBIE
cpaBHeHUsT 42
acCUMMeTpusl
B mporenype OLAP Ky6sr 31
B npoueaype Mroru no cronbuam 165
B nnpoueaype Mroru o crpokam 162
B npoueaype OnucaresbHbie
cratuctuku 9
B npoueaype [ToabITOKUTH
HaOmmoneHust 24
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ACUMMETPHUSL (IIPogoANCeHUE)

B npouenype Cpenuue 28

B npoueaype Yacrorsl 6
AcuMmmeTpust

B pouenype Mcenenosars 14

b

6eTa-koahGUIUCHTBI
B npouenype Jluneitnas perpeccus 75
Busec-onenka Throku
B pouenype Mccnenosars 14
OMHOMMAJILHBIN KPUTEPHIt
OJ/IHOBBIOOPOYHbBIE HEITAPAMETPUUECKUE
kputepun 130
O1HOBBIOOPOYHBIC HelTapaMeTPUUECKUE
kputepun 130
Bunomuanbublit kputepuit 145
nuxoromun 145
JIOTIOJTHUTEJIbHBIE BO3MOXXHOCTHU
KoMaHabl 146
3HAaYeHUs OTCYTCTBUs 146
napameTpel 146
cratuctukn 146
Bmmsoctn
B npoueaype Mepapxuueckuit K1acTepHblii
anamz 121
Boudepponn
B npoueaype OnHodakTOpHBIi
JIUCTICPCHOHHBIN aHam3 42
B poueaype OJIM 50
OycTuHr
B JITHEHHBIX MOJIEJIIX 63
G3rruHr
B JIMHEHHBIX MOJeJIsAX 63

B

BA)XXHOCTb EPEMEHHBIX

B aHAJIM3€ METOA0M OJIVDKANUIIIX

cocemen 96

BaXXHOCTB IPEUKTOPOB

JMHelHbIe Mogem 67
BEJIMYMHA I1JIeUa

B npouenype Jluneitnas perpeccus 73

B mpoueaype OJIM 53
B3BEILICHHOE Cpe/IHee

B npouenype CTaTUCTUKU

oTHoweHuit 175

B3BELLICHHbIC HAMMEHBIINE KBAIPAThI

B npouenype Jluneitnas perpeccus 71
B3BEIICHHBIC IPE/ICKA3aHHbIC 3HAYCHMUSI

B npouenype OJIM 53
BU3YaJIU3ALHS

MoJesu Kiactepuzauun 114
BHYTPUKJIACCOBBINA KOIP(UIIMEHT KOPPEIISIIUI

(Ico)

B Ipoueaype Ananu3 HajaexxHoctu 168
BouHOBast oneHka DHaproca

B npouenype Uccnenosats 14
BpAIIEHNE BAPUMAKC

B npouenype Paktopuslii anaim3 107
BpallleHue KBAPTHUMAaKC

B porenype Paxropusrii anams 107
BpallleHUE MPSMON OOJIMMUH

B npouenype @akrtopslii anasms 107

BpaIleHHe IKBUMAKC
B npouenype Pakropuslii anammz 107
BbIGOD k
B aHAJIM3E METOI0M OJKafiiero
cxoactBa 97
BLIOPOCEI
B npoueaype JAByxaTanHblil KJ1acTepHBIH
anamms 112
B npouenype Uccnenosats 14
B nnpouenype Jluneitnas perpeccus 73
BBLIBOJI HAOJIrOMeHuil 23
BBIZICJICHUC TAMSTH
B IIporeype JByXaTamHblil KIacTepHBIH
agams 112

r

raMma
B npoueaype Tadsmibt
compspkeHHoCTH 19
ramma ['yamana n Kpackasia
B npouenype Tabymmbt
conpsbkeHHocTH 19
rapMOHHIYECKOE CpeJiHee
B npouenype OLAP Kyosr 31
B nporeype [1oAbITOKATE
Habronenust 24
B mpouenype Cpennue 28
reoMeTpPUYECKOe CpeiHee
B mpoueaype OLAP Ky6sr 31
B niporeype [1oabITOXATE
Habromenust 24
B mpouenype Cpennne 28
reoNnpOCTPAHCTBEHHOE MoieiupoBanue 199,
200, 201, 202, 203, 204, 205, 206, 207, 208,
209,210
TECTOrPAMMBI
B pouenype Vcenenosars 14
B npouenype Jluneiinas perpeccus 73
B poueaype Yacrorer 7
riyOuHa aepesa
B npoueaype JByXaTanHblil KI1acTepHbI
anams 112
rpaduxu HAarpy30kx
B nnpouenype Pakropuslit anasms 107
rpaduky ocTaTKOB
B npouenype OJIM-ognomepnas 49, 52,
54
rpaduku npodueit
B mpouenype OJIM 49
rpaduku pazdpoca no ypoBHsIM
B npouenype Mccnenosars 14
B npouenype OJIM-onnomepnas 49, 52,
54
rpauKa CTBOJI-JIACT
B pouenype Mcenenosars 14
IpyIIOBasi MeAnaHa
B npouenype OLAP Kyosr 31
B nporeype [1oAbITOKATE
Habromenus 24
B npoueaype Cpennue 28

IpyIINOBbIE cpeiHue 3HayeHus 27, 31



1|

NIByXBBIOOpOUHBIH T-kpuTepuit
B npoueaype T-kputepuit 1is
HE3aBUCUMBIX BEIOOPOK 35
JByXaTanHblii KjlacTepHblidi anamu3 111
napamerpsl 112
COXpaHHTb B paboueM daiiie 113
COXPAHUTb BO BHelIHeM (daite 113
cratuctuku 113
JieJieHne
JIeJICHKE 110 CTOJIONAM oTyera 165
JIEHAPOTr PAMMBI

B npouenype Mepapxuueckuit K1acTepHblii

aHamz 122
JIMarHOCTHYecKast nHHOopManus
KOJUIMHEAPHOCTHU
B nporneaype Jluneiinas perpeccust 75
JIMarHOCTHYECKast nH(OpMAuUs 1o
HAOJIIOICHUSIM
B npouenype Jluneitnas perpeccus 75
nuarpaMMma KBaJIpaHTOB
B aHAJIN3¢ METOJIOM OJIIKaIIero
cxomerBa 97
JarpaMMa NpocTpaHCTBa oka3aTtesieit
B aHAJIM3E METOOM OJIMKaMIIero
cxoacTtBa 95
arpaMma paccesHust
B umuTanuu 191
JHarpaMMBbl
B nporenype ROC Kpussle 177
MeTku HabuoneHuit 81
JMarpaMMBbl PaCCesTHUS
B npouenype Jluneiinas perpeccus 73
JUarpaMMbl TOPHAIO
B umuTaruu 191
JMana3ox
B porenype OLAP Ky6sr 31
B npoueaype OnucaresbHbie
cTaTucTukn 9
B npoueaype [ToabITOKUTH
HaOmoneHust 24
B npouenype Cpenaue 28
B nporeaype CTaTUCTHKH
oTHoweHuit 175
B mpoueaype Yactorel 6
JMckpUMMHAHTHBIN aHamm3 99
VPao 101
anpuopHble BepositHoctn 101
rpaduxu 101
TPYHIUPYIOLIHE TIepeMeHHble 99
JIOTIOJIHUTEJIbHBIE BO3MOXKHOCTHU
koManasl 103
3aJaHue Auana3zonos 100
3HavyeHus orcyrcTBus 101
koo dunnentsr pynkuun 100
kputepun 101
JIamOna Yunkca 101
MaTpuna kopapuanuii 101
matpuibl 100
METO/IbI IUCKPUMHUHAHTHOTO
anamza 101
HE3aBHCUMBIE IepeMeHHble 99
onucatesbHble cTaTucTUKH 100
oT60p HabmoaeHuit 100
napaMeTpsl BbIBO/Ia Ha 9kpaH 101
[omaroBble MeToapl 99
npumep 99

JIMCKpUMWHAHTHBII aHAJIU3 (TIpogoAdIceHUe)

Paccrosnne Maxamnanobuca 101
COXpaHeHHe KJIacCH(DUKAIOHHBIX
nepeMeHHbIx 102
cratuctuka 99, 100
9KcnopT uHpopmarmu o mojgesm 102
JIMCTIEPCUOHHBIN aHAJIN3
B nnpouenype Jluneitnas perpeccus 75
B npouenype OnHodakTOpHBIA
JIUCTIEPCHOHHBIN anam3 41
B npouenype [Toaronka kpuseix 81
B mpoueaype Cpennne 28
JICTIEPCHST
B npouenype OLAP Kyosr 31
B npouenype Mroru no crpokam 162
B mporenype OnucaTeabHbIE
craTuctukun 9
B porenype I1oabITOXATE
nabmonenus 24
B mpouenype Cpennne 28
B npouenype Yactorel 6
i depeHnnaIbHbe KOHTPACTH
B npouenype OJIM 48
JIOBEPHUTENIbHbIE HHTEPBATIbI
B mporenype ROC Kpussle 177
B npoueaype T-kputepuit 1js
HE3aBHCHUMBIX BBIOOPOK 36
B npouenype Uccnenosats 14
B npouenype Jluneitnas perpeccus 75
B npouenype OTHOBBIOOPOUHBII
T-xputepuii 38
B npouenype OnHo(akTOPHBIIA
JIUCTICPCHOHHBIN aHam3 43
B npouenype OJIM 48, 49, 52, 54
B mpoueaype T-kputepuit 11 NapHbIX
BbIOOpOK 37
coxpaHeHHe B mpouenype JInneinas
perpeccust 73
JlocToBepHO 3HAYNMAast PA3HOCTH ThIOKH
B npoueaype OnHodakTopHbIi
JIUCTIEPCHOHHBIN aHamm3 42
B npoueaype OJIM 50

E

EBKJIMII0BO paccTosiHue
B aHAJIM3€ METOI0OM OJIMDKAKIIIEr O
cxoacTtBa 91
B poueaype Paccrosinus 61

3

3
B ripoueaype Tabsmist
compspkeHHocTH 19
3aBUCHMBIA t-KpuTepHit
B npoueaype T-kputepuit 1j1si HapHBIX
BbIOOpOK 37
3aroJI0BKU
B npouenype OLAP Kyosr 34
3agaTh HAOOPHI MHOKECTBEHHBIX
oTBeTOB 155
auxoromuun 155
3aJaTh UMeHa 155
3a7aTh MeTKH 155
kateropun 155

3HAYCHUS OTCYTCTBUS

B aHAJIM3€ METOAOM Omkaiiiero
cxojacrea 94

B OTYETaX 10 cTosionam 166

B npouenype T-kpurtepuii st
HE3aBHUCHMBIX BBIOOPOK 36

B nponenype bunomuaabublit
kputepuit 146

B npouenype Uccnenosarp 15

B npouenype Mroru no crpokam 163

B ponenype Kpurtepuu mist ayx
CBSI3aHHBIX BbIOOpOK 151

B niponenype Kpurepun 111 HeCKOJIBKIX
HE3aBUCHUMBIX BBIOOPOK 152

B npouenype Kpurepnit cepuit 147

B mpouenype Jluneitnas perpeccust 75

B mpouenype Hemapamerpudeckue
KPHTEPHNU [UTS IBYX HE3aBUCUMBIX
BbIOOpOK 150

B ponenype HemapameTpuyeckuii
KpUTepuil Xxu-kBaapat 145

B npouenype OnHOBBIOOPOUHBIIT
kputepuit Kosmoroposa-
CmupHoBa 148

B mponeype OQHOBLIOOPOYHBIIH
T-xputepuit 38

B npouenype OnHO(DAKTOPHBIN
JIUCHePCUOHHBIH aHam3 43

B nnpouenype ITapublie koppessiuun 58

B ponenype T-KpuTepuil JIs mapHBIX
BbIOOpOK 37

B niporneype TabIHIb! CONpsKeHHOCTH
17151 MHOKECTBEHHBIX OTBETOB 158

B npouenype PakropHelit anayms 108

B npouenype Yactusie koppessiun 59

Wepapxuueckuii kaacTtepHblit anamms 121

JeHaAporpaMmbsl 122

JIOTIOJIHUTEJIbHBIE BO3MOKHOCTH
KoMaHabl 123

Kiacrepuzanys HaOmoaeHnit 121

KJIACTEpH3alus epeMeHHbIX 121

MaTpulbl paccTostHU 122

Mepbl paccTosiaust 122

Mepbl cxoAcTBa 122

METOJIbI KylacTepuzanuu 122

opuenTtanus rpadpuka 122

HOpsiAOK arjiomepanuu 122

npeobpa3oBaHue 3HaueHUit 122

npeobpazoBanue mep 122

npumep 121

MPUHA/JIOKHOCTD K KJjlactepy 122

cocysbyaThle AUarpamMmel 122

COXpaHEHHEe HOBBIX NIEPEeMEHHBIX 122

craructuku 121, 122

nepapxmieckoe pasjioxenne 47
umutamms 179

anaym3 what-if 188

aHaJIM3 4yBCTBUTEJIbHOCTH 188

BeiBOa 190, 191

BBIBOJI HA 9KpaH (JOPMATOB [T 1IEJIEBBIX
M BXOJIHBIX 3Ha4YeHuit 191

BBINOJIHEHME TUTaHa uMuTanuu 181, 193

JuarpaMmbl paccestHust 191

aumarpaMmbl TopHago 191

Wnunexc 217



UMUTALMS (Ipogoadicenue)

M3MEHEHHE pACTpeIeIeHU B
COOTBETCTBUY C HOBBIMH
naHHpiMu - 193

MHTEPAKTUBHBIC THarpaMmMmbl 196

KOPPEJISIIUK MEK/1y BXOJHBIMU
nanHpiMu - 188

Kputepuit octaHoBku 189

KyMYJISTUBHAs (QyHKIHS
pacupezenienus 190

Mactep umuranuii 182

HacTpoiKa MOJArOHKU
pacnpenenenust 187

onuuyu auarpamMm 196

NMoAroHKa pacupezesienus 184

noJAepKuBaeMble mosien 182

MPOIEHTHIIN PACIPE/ICIICHUI [IeIEBbIX
3Havennii 191

pe3yJIbTaThl IO OHKHI
pacnpenenenust 187

CO3/IaHUE HOBBIX BXOJHBIX JaHHBIX 183

co3jaHue miiana umutanun 179, 180,
181

COXpaHeHHe IUIaHa cumyJssiun - 193

COXPAHEHHE CUMYJIMPOBAHHBIX
JaHHpix 193

crienmukanus mojaean 182

(dynkuus notHoct BepositHoct 190

XBOcTOBas BbIOOpka 189
SIUYHBIE quarpaMMbl - 191
Mmuranus Monre-Kapio 179
WH/IEKC KOHIICHTPALIH
B mpoueaype CTaTUCTUKI
oTHoweHuit 175
unzekc perpeccuBuoctu (MP)
B npouerype CTaTUCTUKI
oTHouIeHuit 175
unTepBasbl [Jxeddpuza

OZ[HOBI)IGOPO‘{HI)IC HEemapaMeTpuieCKue

kputepun 130
unTepBasbl Kionnepa-ITupcona

OnHOBBIOOPOYHbIE HEMAapaMeTPUIECKUe

kpurepun 130
HMHTEPBAJIbI OTHOLICHUS IPABIOIOI00MS

OJIHOBBIOOPOYHBIE HEMAPAMETPUUYCCKIE

kputepun 130
MHTEPBAJIbI IPEACKA3AHUS
B npoueanype IToaronka kpusbix 82
CcoXpaHeHue B npoueaype Jluneiinas
perpeccust 73
MH(pOPMAIMOHHBIE KPUTEPHU
B JIMHEHHBIX MOJEsAX 65
MH()OPMAINOHHBIN KpUTEpHil AKanke
B JIMHEHHBIX MOJIEJIAX 65
Wupopmanus o naHHbIX |
BbIBOA |
CTaTUCTUKN 3
HH(pOPMAIHS TT0 KATErOPUAIBHBIM MOJISIM
HemapameTpuieckue kpurepun 142
MH(pOPMAIHS 110 KOJIMYECTBEHHBIM TTOJISIM
HermapameTpuyeckue kpurepun 142
HCCJIEZIOBAHNE AP COYETAEMBIX OOBEKTOB
B npoueaype T-kputepuit 115 HapHBIX
BbIOOpOK 37
HCCIICZIOBAHNE THIA CITy4aii-KOHTPOJIb

T-kpuTtepuii 111 HapHBIX BBIOOPOK 37

WUccnenosats 13
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UccnienoBath (mpogoadicenue)
rpaduxu 14
JIONOJIHUTEJIbHbIE BO3MOXKHOCTH
KoMaHael 15
3HAYCHUS OTCYTCTBUSL 15
napamerpel 15
cratuctuku 14
CTelleHHbIE TpeoOpa3oBanus 15
HUTEpALIH
B nporeaype Kiactepnslit anams
MeTtoaoM k-cpenaux 126
B npoueaype Pakropuerii anamu3 106,
107
Wroru no crondbuam 164
JIOTOJIHUTEJIbHbIE BO3MOXKHOCTH
KoMaHabl 166
3HA4YeHUs OTCYTCTBUS 166
KOMIIOHOBKA CTpaHUIbl 163
Hymepauus cTpanur 166
obmwuit utor 166
noasiToru 165
CTOJIONBI UTOXKAIMX 165
ynpaBiieHue crpanumeit 165
dopmar crosibua 162
Wroru no crpokam 161
rpynnuposathb no 161
JIONOJIHUTEJILHbIE BO3MOXKHOCTH
KoMaHabl 166
3arojioBku 163
3HAYeHHs OTCYTCTBHUS 163
KOJIOHTHTYJIbI 163
KOMIIOHOBKA CTpaHuLpl 163
Hymepanus ctpanur 163
NepeMeHHbIe B 3arojioBkax 163
MOCJIEI0BATEILHOCTH COPTUPOBKH 161
pacroJiokeHue pa3pbiBoB 162
CTOJIONBI JAHHBIX 161
yhpaBJieHue cTpanuneii 162
dopmart cronbua 162
HUTOTOBBIE IPOIEHTHI
B poueaype Tabymist
conpspkeHHocTn 20

K

Kamma
B npoueaype Tadymibt
compspkeHHocTH 19
xamnma Kosna
B mpoueaype Tadymist
conpspkeHHocTH 19
KBazapar paccrosnust EBkimaa
B npouenype Paccrosus 61
KBaJpaTHYHAsI MOJIeJIb
B npouenype IToaronka kpuseix 82
KBapTUIIN
B npoueaype Yacrorel 6
Kyaccudukanms
B npouenype ROC Kpusbie 177
kiactepuzanus 114
BBIOOD nponeaypsl 109
obmwmii BeiBOx 114
npocMOTp KJiactepoB 114
KJIACTEPHBIH aHaIn3
Hepapxuuecknii kiaacTepHbIit
anammsz 121

KJIACTEPHBIIl aHAJIU3 (IpogoAdIceHUe)
Kunacrepnsrii anans metogom K
cpeanux 125
addexTuBHOCTL 126
Kactepubrii anaims metogoM K cpenux
JIOHOJHUTEJILHbIE BO3MOXKHOCTH
KoMauabl 127
3Ha4YeHus oTcyTcTBus 127
uteparuun 126
KpuTepuu cxogumoctu 126
Mmeroasl 125
o630p 125
npumepsl 125
MPUHAJIKHOCTD K Kyactepy 126
paccTostHusI MeX 1y kiactepamu 126
coxpaHeHHe HHPOPMAIHT O
kyactepax 126
craructuku 125, 127
addexTuBHOCT 126
KOBapHAILIIOHHOE OTHOIICHIE
B npouenype Jluneitnas perpeccus 73
Koxkca n Cresuna, R2
B HOPSIIKOBOI perpeccunn 78
KOHTPACTBI
B porenype OnHodakTOPHBII
JIUCTICPCUOHHBIN aHam3 41
B mpouenype OJIM 48
KOHTPACTHI OTKJIOHCHHS
B npoueaype OJIM 48
KOHTPACTHI XeIMepTa
B npoueaype OJIM 48
KOHTPOJIbHAS BEIOOPKA
B aHAJIM3€e METOA0M OJmkaiiiero
cxoucrea 92
KOPPEIAHT
B nnpouenype ITapuble koppessiuun 57
B ponexype TaOuis
conpsbkeHHocTH 19
B npouenype Yactuele koppesnauun 59
B cumyJisinun - 188
HYJIEBOTO Iopsiaka 59
KOPPEJISALHII HyJICBOTO IOPAIKA
B npoueaype Yacruele koppessuun - 59
Koppesnsmus [Tupcona
B npoueaype [lapusie koppessiuun 57
B npouenype Tabymmbt
conpsbkeHHOCTH 19
KOO GUIUEHT r-KOppesIsIin
B mpouenype Ilapusie koppensauuun 57
B nipoueaype Tadsmibt
conpspKeHHOCTH 19
koahunueHT anbha

B IIpollelype AHAJIM3 HaJexHocTH 167,

168
koo duunent Bapuanuu (KB)
B npoueaype CraTucTuku
oTHouleHuit 175
koa(pdunment nucnepcuu (KP)
B npoueaype CTaTUCTUKH
oTHoueHuit 175
Koapduuument koppensiun Cnupmana
B npouenype ITapHble koppessiuun 57
B porueaype Tabuis
conpsbkeHHoctd 19
KO3(h(DUIMEHT HEONPEIeJICHHOCTH
B nipoueaype Tadsmibt
comnpsbkeHHocTH 19



koG duIneHT pa3dyXaHUs JUCIEPCHI
B mpoueaype JIuneitnas perpeccus 75
KO3()(HUIUEHT PAaHTOBON KOPPEJISIIUK
B mpouenype ITapusie koppessinun 57
Koaddumment cormnacus Kenpamia (W)
HenapameTprieckie KpUTepHHI 1JIs1
CBsI3aHHBIX BbIOOpOK 136
KO3 (PUIHEHT CONPSIKEHHOCTH
B npoueaype Tabymibt
conpsbkeHHocTH 19
k03 punneHTHI perpeccun
B nporneaype Jluneiinas perpeccust 75
kpuBass ROC 177
Kpurepuu 11t ABYX HE3aBUCUMBIX
BbIOOpOK 148
rpynnupyoiue nepemenssie 150
JIOTIOJTHUTEJIbHBIE BO3MOXKHOCTU
koMaHael 150
3ajganue rpymn 150
3Ha4yeHus oTcyTcTBus 150
napamerpsl 150
cratuctukn 150
TUIBI KpuTepueB 149
Kpurepuu 11t ABYX CBS3aHHBIX
BbIOOpPOK 150
JIOTIOJIHUTEJIbHBIE BOSMOXKHOCTHU
xomaHasl 151
3Ha4YeHus oTcyTcTBus 151
napamerpsl 151
cratuctuku 151
THIBI KpuTepueB 150
Kputepun 1151 HeCKOJILKIX HE3aBICHMBIX
BBIOOpOK 151
rpyNnupyolue nepemMensse 152
JIOTIOJTHUTEJIbHBIE BOSMOKHOCTHU
KomaHabl 152
3aaHue quamnasona 152
3HAYCHMSI OTCYTCTBUSL 152
napamerpsl 152
cratuctuku 152
TUIBI KpUTEpueB 152
Kpurepuu 1151 HECKOJIBKMX CBSI3aHHBIX
BbIOOpOK 153
JIOTIOJIHUTEJIbHBIE BO3MOXKHOCTHU
KoManabl 154
cratuctukn 153
THIBI KpUTepueB 153
KPHTEPHUH JIMHEHHOCTH
B npouenype Cpenuue 28
KPHUTEPUU HOPMAJILHOCTH
B npouenype Uccnenosats 14
KPUTEPUU OAHOPOJAHOCTH UCTIEPCHit
B npoueaype OnHodakTOpHBII
JIUCIEPCUOHHBIN aHanmm3 43
B npoueaype OJIM-oHOMEpHAS
54
Kpurepnii Q Koxpena
HenapameTpuyieckue KpUuTepun JJist
CBsI3aHHBIX BbIOOpOK 136, 137
Kpurepnit angutusnoct Throkn
B npoueaype AHanu3 Hajgexnoctu 167,
168
KPUTEPHil /1151 HE3aBUCUMBIX BBIOOPOK
HemapameTpuueckue kpurepun 141
KpUTEpHil 3HAKOB
B npouenype Kpurepun st 1Byx
CBSI3aHHBIX BEIOOpPOK 150

49, 52,

KPUTEpHil 3HAKOB (IIpogoAdCceHUe)
HenapameTpuyeckue KpuTepun IIst
CBSI3aHHBIX BbIOOpPOK 136
Kputepuit 3HaKOBBIX PAHIOB YHUIJIKOKCOHA
B nporenype Kpurepun mis 1syx
CBSI3aHHBIX BEIOOpPOK 150
HenapameTpuyeckue KpuTepun 11s
CBSI3aHHBIX BbIOOpOK 136
OIHOBBIOOPOYHLIE HEMapaMeTpUIecKue
kputepun 130
xputepuit Konmoroposa-CmupHoBa
O/IHOBBIOOPOYHBIE HEMapaMeTpuIecKkue
kputepun 130
OHOBBIOOPOUHBIE HENAPAMETPUUYECCKHIE
kputepun 131
Kpurepuit JIuBuns
B pouenype Mccnenosars 14
B porenype OnHodakTOPHBII
JIUCTICPCHOHHBIN aHamm3 43
B npouenype OJIM-onnomepnas 49, 52,
54
Kpurepnit JInasedopca
B npouenype Uccnenoats 14
Kpurepuit Maknemapa
B porenype Kpurepuu mist nyx
CBsI3aHHBIX BbIOOpOK 150
B npoueaype Tabymist
conpspkeHHocTH 19
HenapameTpuueckue KpUTepUn JJIst
CBSI3aHHBIX BBIOOpPOK 136, 137
KpUTEPUl MapruHaIbHON OJTHOPOJHOCTH
B porenype Kpurepuu mist nyx
CBsI3aHHBIX BbIOOpOK 150
HenapameTpuueckue KpuTepun JJIst
CBSI3aHHBIX BBIOOPOK 136
KPUTEpHil HE3aBUCHMOCTHU
xu-kBajgpat 19
KpUTEPHil TAPHBIX cpaBHEeHuUit ["abpuaiis
B npouenype OnHoakTOpHBII
JIUCTICPCHOHHBIN aHamm3 42
B npouenype OJIM 50
KpUTepuit MapHbIX cpaBHeHuit ['eiimca n
Xoyasta
B npouenype OnHodakTOpHBIA
JIUCTICPCHOHHBIN aHamm3 42
B npouenype OJIM 50
KpHTEpHit IPeIOTBPALIECHUS CBEPXOOYUCHHS
B JIMHEHHBIX MOJIEJIAX 65
KpUTEpHii cepuii
OJIHOBBIOOPOYHBIE HellapaMeTpUIeCKue
kputepun 130
OIHOBBIOOPOYHBIC HETapaMeTPHUUECKUE
kputepun 131
Kpurepuit cepuit
JIONOJIHUTEJIbHbIE BO3MOXKHOCTH
koMaHabl 147
3Ha4YeHus otcyTcTBus 147
mapamMeTpsl 147
HOPOTOBbIE 3HAYEHUSI
cratuctuku 147
Kpurepuii chpepuunoctu baptnerra
B npouenype dakropuslii anasms 106
kputepuii Tbroku-b
B npoueaype OnHo(GaKkTOpHBIMA
JCTIEPCHOHHBIH aHam3 42
B poueaype OJIM 50

146, 147

Kpurepuit ®puamana
B npouenype Henapamerpuueckue
KPUTEPHH [UTSl HECKOJIBKUX CBSI3aHHBIX
BbIOOpOK 153
HenapameTpuueckue Kkputepun aJis
CBSI3aHHBIX BbIOOpOK 136
KpUTepUil XU-KBaapaT
OJTHOBBIOOPOYHBIE HellapaMeTpuIecKue
kputepuun 130
OnHOBBIGOPOYHBIE HEApAMETPHIECKHE
kputepun 131
Kputepuit llanupo-Yuskca
B npouenype Vicenenosars 14
kputepuii lepde
B npouerype OHO(GaKTOPHBIN
JIUCHIePCUOHHBI aHam3 42
B npoueaype OJIM 50
KpUTEpHil KCTpeMaslbHBIX peakiuii Moseca
B npouenype Henapamerpuueckue
KPHTEPHH [UTS ABYX HE3aBUCUMBIX
BbIOOpOK 149
KPYTOBbIE THar PAMMBI
B mpouenype Yactorsr 7
KyOuueckass MOJIeJIb
B npouenype [Toaronka kpuseix 82
Kyost OLAP 31
3arosioBku 34
cratuctuku 31
KyMYJISITHBHBIE (DYHKIIMU PACIPEIeIICHHS
B umuTammu 190
Kpronepa-Puuapacona 20 (KR20)
B Ipouenype AHaim3 HaJaexxHoctu 168

n

JIHERHas MOJEJIb
B npouenype [Toaronka xpuseix 82
JIMHENHAs perpeccust
ocratku 73
COXpaHEHHE HOBBIX MEPEMEHHBIX 73
9KcnopT uHpopManuy o Mmojgean 73
Jluneiinas perpeccust 71
6moku 71
Beca 71
rpapuku 73
JIOTIOJTHUTEJIbHBIE BO3MOKHOCTH
KoMaHabl 76
3HAa4YeHUs OTCYTCTBUA 75
METO/Ibl 0TOOPA NMepeMeHHbIX 72, 75
nepeMeHHas oTbopa HabJroqeHnii 72
CTaTUCTUKH 75
JIMHEIHO-JIMHEWHAS CBS3b
B npouenype Tabsuis!
comnpsbkeHHoctu 19
JIMHENHbIe MoleT 63
ABTOMATHYECKas MIOAIOTOBKA
JAHHBIX 64, 67
ancambim 66
BAXKHOCTb IPEIUKTOPOB 67
BOCIIPOU3BEICHUE PE3YJIbTATOB 66
BBIOpOCBI 68
JIOBEPUTEJIbHBINA UHTEpBATl 64
nHGOPMAIIMOHHBIN KpuTEepHil 66
koopdunuenTer 68
onuuu Mojaem 66
ocratku 67
OIICHEHHBIE cpefHue 69
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JIMHEWHbIE MOJCII (TIpog0AdICeHUE)
nondop mojem 65
npaBuiia 00beIuHeHus 66
MpeCKa3aHHbIE IPOTHB
HaOJIIOJICHHBIX 67
CBOJIKA JUIst MoJlelIn 66
CBOJIKA 110 TIOCTPOCHHIO Moen 69
craructuka R-xBagpat 66
Tabauua IUCIepCHOHHOTO aHam3a 68
nesm 63
JorapuMuuecKas MoJielb
B nporeaype [Toaronka kpubbix 82
JIOTUCTUYECKAs] MO/JIEJTb
B npoueaype [Toaronka kpusbix 82
Mo 1a
B npoueaype Tadsmibt
conpsbkeHHocTH 19
nsm6baa I'ynmana u Kpackaa
B npoueaype Tabsmiibt
conpsbkeHHocTn 19
JIambma Yunkca
B nporeaype JuCKprUMUHAHTHBIN
anamm3 101

M-kputepuit bokca
B npoueype JAMCKpUMUHAHTHBII
aHamms 100
M-onenkn
B poueaype Mccnenosars 14
MaKCHMaJIbHOE IIPaBIonogooue
B npoueype PaktopHselit anammz 106
MaKCUMaJIbHOE YUCIIO BETBEit
B nporeype JByXdTanHblil KJIACTePHBIi
aHamms 112
MaKCUMyM
B npoueaype OLAP Ky6sr 31
B npoueaype Uccnenosats 14
B npoueype OnucaTesbHble
craTucTukn 9
B npoueaype [ToabITOXKUTD
Habmomenuss 24
B npouenype Cpenaue 28
B npoueaype CTaTucTuku
oTHouIeHuit 175
B npoueaype Hacrotel 6
CpaBHEHHUE CTOJIONOB oTyeTa 165
Maxkdannena R2
B IIOPSIIKOBOM perpeccunt 78
ManxaTTeHCcKOoe pacCTOsTHIE
B aHAJIM3E METOAOM OJImKaiiiiero
cxomcrBa 91
Macrep umuranmii 182
MacmTab
B Ipoueaype AHaim3 HajexHoctu 167
B npoueaype MHoromepHoe
macuitabuposanue 171
MaTpHIla KOBapHaLuii
B HOPS/IKOBOIA perpeccunt 78
B npoueype JAUCKpUMUHAHTHBII
amam3 100, 101
B npoueaype Jluneitnas perpeccust 75
B npouenype OJIM 53
MaTpuIa KOppesuit
B IIOPSIJIKOBOII perpeccun 78
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MaTpula KOppessiiuii  (mpogo.ascerue)
B mpoueaype JAMCKpUMUHAHTHBIH
anamms 100
B npoueaype Pakropusblii anamm3 105,
106
MaTpHIa npeodpa3oBaHuit
B npoueaype PakTopuslii anamu3 105
MaTpuia GakTOPHBIX HATPY30K
B npouenype @akropuslii anamm3 105
MeJraHa
B mporenype OLAP Ky6sr 31
B mpouenype Mcenenosats 14
B npoueaype [ToAbITOKUTE
HaOmonenust 24
B mpouenype Cpennne 28
B npouenype CTaTUCTUKU
oTHoweHuit 175
B mpoueaype Yactorsl 6
MeAuaHHbIi Kputepuit
B porenype Henapamerpuueckue
KPUTEPHHU IS IBYX HE3aBUCUMBIX
BbIOOpOK 151
Mepa pas3Jmyus pa3MepoB
B poueaype Paccrosinus 61
Mepa pasJInyusi CTPYKTyp
B npoueaype Paccrosinus 61
Mepa paccrostaust Jlanca u Yusbsimca 61
B npouenype Paccrosus 61
MepBbI JIUCIEPCHU
B npouenype Uccnenoats 14
B npoueaype OnucaresbHble
CTaTUCTUKH 9
B npoueaype CTaTUCTUKI
oTHoweHuit 175
B npoueaype Yactotel 6
MepBI NIOJIOKEHUS LIEHTPA PACIPEACIICHUSI
B npouenype Uccnenoats 14
B npoueaype CTaTucTuKu
oTHoweHuit 175
B mpoueaype Hactorel 6
MepbI PACCTOSHUS
B QHAJIM3E METO0M OJIMIKAKIIEero
cxoxuctBa 91
B npouenype Mepapxuyeckuit KI1acTepHBbIii
aHammz 122
B npouenype Paccrosuust 61
Mepbl CXO/ICTBA
B npouenype Mepapxuyeckuit KiacTepHblii
anamz 122
B npoueaype Paccrosinus 62
MeTO/ OJIMKANILEro CXOCTBA
rpymmel 92
Metoj Omaxaiimux coceneit 89
BbIBOJ 94
oTOop nokazaresieii 92
napameTrpel 94
npejacTaBieHue Mojesn 94

cocemn 91
COXpaHeHHUEe MePeMEeHHBIX 93
MHHAMYM

B npouenype OLAP Kyosr 31

B mpouenype Mccnenosars 14

B npoueaype OnucatesbHbe
cratuctuku 9

B npouenype [ToAbITOKUTH
Habsonenus 24

B mpouenype Cpennne 28

MHUHUMYM (IIpOJ0.12iceHUe)
B ponenype CTaTUCTHKI
oTHouleHuit 175
B mponenype YactoTsl 6
cpaBHEHHUE CTOJIONOB oTyeTa 165
MuoromepHoe Macmrabuposanue 171
JIOTOJIHUTEIbHbIE BO3MOXKHOCTH
koMaHabl 173
3aaanue Gopmbl JaHHbIX 172
u3mepenust 172
kputepun 173
Mepbl paccTostaus 172
MoJesi MaciutabupoBanust 172
00ycJIOBJIGHHOCTh 172
napameTpsl BbIBOJA Ha 9kpaH 173
npeoOpa3oBaHue 3HaueHuit 172
npumep 171
cratuctukun 171
(hopmMupoBanue matpuig
paccrostHuit 172
mKajaa uamepenus. 172
MHOJECTBEHHAs PErPecCHst
B npouenype Jluneiinas perpeccust 71
MHOeCTBEHHbIE OTBETHI
JIOHOJIHUTEILHbIE BO3SMOXKXHOCTH
KoManabl 159
MHOECTBEHHBIC CPaBHCHUSI
B npouenype OnHodakTOpHBIIA
JIUCIIEPCUOHHBIN aHaim3 42
MHOecTBeHHbII F-kputepnit
Paitana-Ditnora-I"abpuaiisi-VYasma
B npouenype OnHo()akTOPHBII
JIUCTICPCUOHHBIN aHa3 42
B npouenype OJIM 50
MHOKeCTBEHHbII R
B npouenype Jluneitnas perpeccust 75
MHOXeCTBeHHBII KPUTEPHil quamna3oHa
JyHkana
B npouenype OnHo(akTOpHBII
JIUCTICPCUOHHBIN aHa3 42
B npouenype OJIM 50
MHOkeCTBeHHBII KpUTEPHil qrana3zoHa
Paitana-Ditnora-I"abpuasis-VYasma
B npouenype OnHo(akTOpHBIIA
JIUCTICPCUOHHBIN aHaym3 42
B npouenype OJIM 50
Moza
B mpoueaype Yacrorer 6
Mogens I'yrTmana
B npoueaype AHaym3 HajexHoctu 167,
168
MozIeJb MacITada
B nopsiikoBoit perpeccun 80
MOZEJIb NOJIOKEHUS
B IIOPSIIKOBOM perpeccun 79
MOJIeJNb POCTa
B npouenype IToaronka kpuseix 82

H

HaOJIIOJICHHOE KOJIMYECTBO
B npouenype Tabymmbt
conpspkenHoctu 20
HaOJIFOICHHbIE CPeTHAC 3HAUCHISI
B npouenype OJIM-onHomepnas 49, 52,
54



HaOJIFOIeHHbIE YaCTOTHI
B HOPS/IKOBOIA perpeccunn 78
HabOPbI MHOKECTBEHHBIX OTBETOB
WNupopmanus o naHHbIX |
Hanexuocts no Crimpmany-bpayny
B IIpoIieype AHAJIN3 HANEKHOCTH 168
HAJIGKHOCTD TPH PACIICIIJICHHHN MTONOJIAM
B IIpolieiype AHAJIM3 HaJexHOCTH 167,
168
HaMJIy4IlIee IO IMHOXECTBO
B JIMHEHHBIX MOJIEJIIX 65
HaMMEHbIlAs 3HAYMMasi pa3HOCTh
B npoueaype OnHodakTOpHBII
JICIEPCUOHHBIN aHanmm3 42
B poueaype OJIM 50
HAKOILJICHHbIE YaCTOTBI
B IIOPSIJIKOBOIT perpeccun 78
HACTPAUBACMbIe MOJICIIH
B poueaype OJIM 46
HaYaJIbHBI ITOpOT
B mmpoueaype JAByXdTamHbIi KIacTepHbIH
anam3 112
Hen3Bemenuslit MHK
B npoueaype ®akropuslit anaims 106
HelapaMeTPUYECKUe KPUTEPUR
Kpurepuu /17151 1BYyX HE3aBUCUMBIX
BbIOOpOK 148
Kpurepun /17151 1BYX CBSI3aHHBIX
BbIOOpOK 150
Kpurtepuu /17151 HECKOJIBKUX HE3aBUCUMBIX
BbIOOpOK 151
Kpurtepun /17151 HECKOJIBKUX CBSI3aHHBIX
BBIOOpOK 153
Kpurepuit cepuit 146
OTHOBBIOOPOUHBII KPUTEPHii
Kosmoroposa-Cmupaosa 147
npejacTaBieHue moaemn 138
xu-kBajapatr 144
HerapaMeTPUYECKUe KPUTEPUH ISt
HE3aBHCUMBIX BBIOOPOK
Brutajka [Tons 133
HenapameTpuueckue KpuTepun Jist
HE3aBUCUMBIX BbIOOpOK 132
HermapaMeTPUUYECKUe KPUTEPUH ISt
CBsI3aHHBIX BbIOOpOK 135
HenapameTpuueckue KpuTepun Jist
CBSI3aHHBIX BLIOOPOK
Kpurepuit Q Kokpena 137
Kpurepuit Maknemapa 137
noist 136
HECTAH/IapTU30BAHHBIC OCTATKH
B nporeaype OJIM 53
H3P ®umepa
B npoueaype OJIM 50
Hucxonsmas M-onenka Xemresist
B npoueaype Uccnenosats 14
HOpMaJIbHbIC BEPOSITHOCTHBIE IPa(QUKI
B npouenype Uccnenosats 14
B npoueaype Jluneitnas perpeccust 73
HOpPMaJIbHbIE I'PA(UKH C YAaJICHHBIM
TPEHIOM
B mpouenype Mccnenosars 14
HyMepAanus CTPAHUIL
B OTYETAX UTOrOB 110 CTpokam 163
B OTYETAaX 0 cToJionaM 166
Hpromena-Kesca
B npouenype OJIM 50

Hboitokenkepka R2
B HOPSIIKOBOIA perpeccunn 78

o)

0600mennsiii MHK
B npouenype @akropuelii anammsz 106
00paboTka IymMoB
B npoueaype JAByxaTanHblil KJ1acTepHBIH
anamms 112
obOpaTHas MOJIeJb
B npouenype I[Toaronka kpuseix 82
o0yuarolnas BBIOOpKa
B aHAJIM3e MeTOA0M OJmxkaiiiero
cxoucrea 92
o0I1ye uToru
B OTYETax 1o crosionaM 166
OnHOBLIOOPOYHBIE HEAPAMETPHICCKHE
kputepun 129
OMHOMUAJIBbHBIN KpuTepuidr 130
kputepuii Kosmmoroposa-
CmupnoBa 131
kputepwmii cepuii 131
Kputepuit xu-kBaapar 131
mosis 129
OnnoBbIOOpOUHBI T-kpuTepuit 38
JIOBEPUTEJIbHBIC HHTEPBAJIBI 38
JIONOJTHUTEJIbHbIE BO3MOKHOCTH
komanael 37, 38, 39
3HAYEHUs OTCYTCTBUS 38
napamerpsl 38
OHOBBIOOPOYHBI KPUTEPHii
Kosnmoroposa-CmupHoBa 147
JIOHOJIHUTEILHbIE BO3SMOXKXHOCTH
KomaHIbl 148
3HAa4YeHUs OTCYyTCTBUsS 148
napamerpsl 148
npoBepsieMoe pacnpezesesue 147
cratuctuku 148
OIHOPOJHBIC TOJMHOXECTBA
HemapameTpuyeckue kpurepuu 143
OnHOpAKTOPHBII AUCTIEPCHOHHBIN
anamsz 41
anocTepruopHble Kputepun 42
JIONOJIHUTEJIbHbIE BO3MOXKHOCTH
KoMaHabel 44
3HAYCHUSI OTCYTCTBUSL 43
KOHTpacTsl 41
MHOJKECTBEHHbIC CpaBHEHUsT 42
napamerpsl 43
MOJITHOMUAJIbHBIC KOHTPACThl 41
cratuctuku 43
(akTopHbIe nepemenHble 41
0KHaeMO€ KOJITYECTBO
B npouenype Tabymibt
conpsbkenHoctu 20
OKHIAEMBbIE YaCTOTBI
B HOPSIIKOBOIA perpeccunt 78
OJIM
anocrepuopHsle kpurepun 50
rpaduku npopuiein 49
MoJesb 46
coxpaHeHue MaTpuil 53
COXpaHEHHE NIEPEMEHHBIX 53
CyMMa KBaapaToB 46
OJIM-omnomepnas 45, 50, 53, 55
BeiBecTH 49, 52, 54

OJIM-oaHOMEpHAS (IPOg0AdICeHUE)
nuarHoctuyeckas uaopmanus 49, 52,
54
KOHTpAacThl 48
OIICHEHHBIE MapriuHAJIbHbIE CPETHUE
3HavueHus 49, 52, 54
napameTpel 49, 52, 54
ONHUCATEIIbHBIE CTATUCTUKH
B mpouenype JByXdTamHbIi KJIaCTEPHBIH
anaym3 113
B npouenype Uccnenosats 14
B pouenype OJIM-onnomepnas 49, 52,
54
B npouenype OnucaresbHble
CTAaTUCTUKH 9
B npouenype [ToabITOKUTD
HaOsoeHus 24
B npouenype CTaTUCTUKI
oTHouleHuit 175
B npouenype Yactorel 6
OnucaTesibHbIE CTATUCTUKH 9
JIOTIOJTHUTEJIbHBIE BO3MOKHOCTH
koMaHael 10
noxkasaTb HopsaIok 9
COXpaHEHHe Z-OIIeHOK 9
craTuctukun 9
OIOpPHAsI KaTeropust
B npouenype OJIM 48
OCTaTKH
B npouenype [Toaronka kpuseix 82
B npoueaype Taduibt
conpsbkenHoctu 20
coxpaHeHue B npoueaype Jluneitnas
perpeccust 73
Octatku [Tupcona
B IIOPSIIKOBOM perpeccun 78
0TOOP BKJIFOYECHHEM
B QHAJIM3€ METO/I0M OJIMDKANIINX
coceneit 92
B npoueaype Jluneiinas perpeccust 72
0oTOOp mokazaresieit
B QHAJIN3E METO/I0M OJIIKaiiiero
cxonucrBa 97
oT60p nmokaszaresieii 1 BeIGop k
B AHAJIM3€ METO/I0M OJinKaiiiero
cxoacrtea 97
OTHOCUTEJIbHBIN PUCK
B npoueaype Tadmibt
conpspkeHHocTH 19
OTYEThI
JIeJIEHNE 3HAaUYeHuil cTo0noB 165
WUTOTH 1O CTpokam 161
OTYeTHI 10 cToIbnam 164
cocTaBHble UTOrH 165
cpaBHeHHUE CTOJIONOB 165
CTOJIOIBI UTOXKAIMUX 165
YMHOXEHUE 3HaYeHUii cTosI0oB 165
OTYETHI 110 cToIonamM 164
OIICHEHHBIE MaPriuHaJIbHbIE CPEAHUE 3HAUCHUS
B npouenype OJIM-onnomepnas 49, 52,
54
OIIEHKH MOIIHOCTH
B npouenype OJIM-onHomepnas 49, 52,
54
OIIEHKH TTapaMeTPOB
B MOPSIIKOBOM perpeccun 78
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OIICHKU NAPAMETPOB (IPOL0AdICEHUE)
B npoueaype OJIM-onnomepnast 49, 52,
54
OIICHKHU CcUIIbI Ah(hexTa
B nporeaype OJIM-oanomepnas 49, 52,
54
Onenku Xomxeca-JIemana
HenapameTprieckye KpUTEPUI ISl
CBSI3aHHBIX BBIOOPOK 136

n

napajuiesibHask MOZIEIb
B Ipole/lype AHAJIM3 HAJASKHOCTH 167,
168
ITapublie koppesnsauuu
JIOTIOJIHUTEJIbHBIE BO3MOXKHOCTHU
KOMaHabl 58
3HAYEHUs OTCYTCTBUs 58
ko3 dunmenter koppensuuun 57
napameTpol 58
craTucTuku 58
YpPOBEHb 3HAUUMOCTH 57
MapHbIE CPABHEHUS
HemapameTpuyeckue kpurepun 142
nepBast
B npouenype OLAP Ky6sr 31
B nporeaype [1oabIToXRUTH
Habmomenuss 24
B mpoueaype Cpennue 28
nepeMeHHast 0T6opa HabJIFOICHHI
B npouenype Jluneiinas perpeccust 72
nepeMeHHbIe, 3P(HEKT KOTOPIX UCKITFOYAETCS
B npoueaype Tadmibt
conpsbkeHHocTn 18
MOBTOPHBIE KOHTPACTHI
B npoueaype OJIM 48
TTonronka kpusbix 81
BKJTFOYEHHE KOHCTAHTBI 81
JIUCTIEPCUOHHBIN aHam3 81
Mozaeu 82
nporHo3 82
COXpaHEeHUe NHTEPBAJIOB IpOorHo3a  §2
COXpAHEHHE OCTATKOB 82
COXpaHEHHE MPe/ICKa3aHHbIX
3HaveHuii 82
MOJIrOHKA paclpeesIeHU s
B cuMyJsin - 184
MOJIBITOT U
B OTYETaX o crosdnam 165
MOJITHOMUAJIbHBIE KOHTPACThI
B npouerype O1HO(DaKTOPHBII
JIUCIEPCHOHHBI aHamm3 41
B nporueaype OJIM 48
MOJIHbIE (haKTOPHBIE MOEIIH
B poueaype OJIM 46
ITonpaska MeTca Ha HEIPEPBIBHOCTB
B npoueaype Tabsmibt
conpsbkeHHocTn 19
TlopsinkoBast 77
JIOTIOJIHUTEJIbHBIE BO3MOXKHOCTU
xomauasl 80
MoJess maciTadba 80
MO/IeJIb TTOJIOKeHust 79
napamerpel 78
cBsi3b 78
cratuctuku 77
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MOCJIeTHSISI
B npouenype OLAP Kyosr 31
B nporeaype I1oabIToRUTE
HabJrogenus 24
B poueaype Cpennne 28
[I0CJIeJOBATEILHOE Y JaJICHIE
B poueaype Jluneitnast perpeccust 72
npaBuja OObEIMHEHHS
B JIMHEWHBIX MOJIEJIAX 66
IpeICKa3aHHbIC 3HAYCHUS
B npouenype [Toaronka xpuseix 82
coXpaHeHue B npoueaype JlnneiiHas
perpeccust 73
MPEACTABJICHUE MOJIECJIN
B aHAJIM3e METOOM OJIKaiiiero
cxoacTtBa 94
HermapameTpuyeckue kpurepun 138
MPOBEPKA MapajuIeIbHOCTH JIMHUIMA
B IOPSIIKOBOM perpeccun 78
IIPOTHO3
B npouenype [Toaronka xpuseix 82
MPONOPLUHU 110 CTOJIONAM
B npoueaype Tabmibt
conpsbkenHoctu 20
MPOIYLICHHbIC 3HAYCHUS
B npoueaype ROC Kpussie 177
B mporenype YactoTs! 1uis
MHOXECTBEHHBIX OTBETOB 156
[IPOCTPAHCTBEHHOE MojiesipoBanue 199
MPOCTHIE KOHTPACTHI
B poueaype OJIM 48
IIPOLEHTHIIN
B umuTanun 191
B npouenype Mccnenosars 14
B npoueaype Yactoter 6
MPOLEHTHI
B npoueaype Tabymibt
conpsbkenHoctu 20
MPOLEHTHI IO CTOJIOAM
B nipouerype Tabsmiibt
conpsbkenHoctu 20
MPOIEHTHI IO CTPOKAM
B nipoueaype Tadymibt
compspkeHHoct 20
NPSIMOM 111ar OBBIN
B JITHEHHBIX MOJIEJIIX 65

P

pasHHIa
B npouenype Uccnenosats 14
B npouenype Mroru no croyibuam 165
PA3HOCTU MEX]1y TPYyIIaMu
B pouenype OLAP Ky6sr 33
PA3HOCTHU MEX/y IePEMEHHBIMH
B poueaype OLAP Ky6sr 33
paccTosiHue 6JI0K
B npouenype Paccrosaus 61
paccTosiHUE FOPOJICKOr0 KBapTasa
B QHAJIM3E METOIOM OJIMIKAMIIero
cxonuctBa 91
Paccrosnue Kyka
B nipoueype Jluneitnast perpeccust 73
B npouenype OJIM 53
Paccrosnne Maxanano6uca
B npoteaype JucKkpuMUHAHTHBIN
anamz 101

Paccrosinne Maxananobuca (mpozgo.iscerue)
B npouenype Jluneitnas perpeccus 73
PaccrosiHue MuHKOBCKOTO
B npouenype Paccrosiaus 61
paccTosiHUe XU-KBaapaT
B npouenype Paccrostuust 61
Paccrosiaue Yebbimena
B nnpouenype Paccrostuust 61
Paccrosnust 61
BBIYUCIICHUE PACCTOSHUM MEXIY
HabyrogenusMu 61
BBIYUCIIEHUE PACCTOSHUM MEX Iy
nepeMeHHbIMU 61
JIONOJIHUTEIbHbIE BO3MOXKHOCTH
KOMaHAbl 62
Mepbl pazimuus 61
Mepbl cxojcTBa 62
npeoOpa3oBaHue 3HaueHuit 61, 62
npeobpazoBanue mep 61, 62
npumep 61
cTaTucTUKA 61
paccTosiHus 10 OKaiimx coceeit
B aHAJIM3€ METOAOM OJmKaiiiero
cxoacTBa 96
perpeccust
rpaduku 73
JIuneiinas perpeccust 71
MHOXXECTBeHHas perpeccust 71
Perpeccnst 4acTHYHO HAMMEHBIINX
KBagpaToB 85
Mozens 86
9KCHOPTUPOBATH IEpEMEHHbIE 87
pHCK
B npoueaype Tabymibt
conpspkeHHocTH 19
po
B mpouenype Ilapusie koppensuun 57
B npoueaype Tadymibt
comnpsbkeHHoctu 19

C

CBOJIKA OIINOOK
B AHAJIM3E METO/I0M OJIMKaiiero
cxoacrtBa 97
CBOJIKA 110 JTOBEPUTEILHBIM HHTEPBAJIAM
Henapamertpuueckue kpurepun 139, 140
CBOJIKA 110 MPOBEPKE TMIIOTE3
HemapameTpuueckue kpurepun 138
cBsi3aHHbIC BRIOOpKH 150, 153
CBSI3b
B IIOPSIIKOBOM perpeccun 78
Cepuit Banpaa-Bonbhosuma
B npouenype Henapamerpuueckue
KPUTEPHH JIJIS IBYX HE3aBUCUMBIX
BbIOOpOK 149
CHMYJISILIHS
penaktop ypaBHenuit 183
CKOPpPEKTUPOBaHHBI R 2
B mpouenype Jluneitnas perpeccus 75
CKOPPEKTUPOBAHHBIN R-kBapat
B JITHEHHBIX MOJIEJIIX 65
CJI0BAph
Wupopmanus o nanubix 1
cion
B npoueaype Tadsmibt
compspkeHHOCTH 18



COOCTBEHHBIE YHCIIa
B mpoueaype JIuneitnas perpeccus 75
B nnpoueype akrophslit anamsz 106
co3gath wiensl 47,79, 80
cocelin
B aHAJIM3E METOOM OJIMKaiIero
cxoncrea 96
COCTaBHAsI MOJIEJIb
B npouenype [Toaronka xpuseix 82
COCYJIbYATBIE THArPAMMBI
B npoueaype Mepapxuyeckuit KI1acTepHBbIii
aHamz 122
CpaBHEHUE TPYIII
B npouenype OLAP Kyb6sr 33
CpaBHEHHUE TIEPEMEHHBIX
B npouenype OLAP Ky6sr 33
cpezHee
B mporenype OLAP Ky6sr 31
B npoueaype Mccnenosats 14
B porenype Mroru no cronbnam 165
B npoueaype Utoru no crpokam 162
B nporeaype OnHo()aKkTOPHBII
JIICIEPCHOHHBIN aHamm3 43
B npoueype OnucaTesibHble
cTaTUCTUKH 9
B npoueaype [1oabITOXKUTD
HaOJmoenust 24
B npouenype Cpenuue 28
B nipoueype CTaTUCTUKI
oTHoIeHuit 175
B nporueaype Hacrotel 6
HECKOJIbKUX CTOJIONOB oT4yeTa 165
noarpymmna 27,31
cpenuee abcomotHoe oTkJIoHeHHE (CAO)
B npouenype CTaTUCTUKU
oTHoweHuit 175
Cpennue 27
napameTpol 28
craTucTuku 28
cpenHue 3HavYeHus noarpymn 27, 31
CPeACTBO IPOCMOTpPa KJIACTEPOB
6a3oBoe mpeacTasieHune 116
BaXXHOCTB NpeukTopos 117
BH/JI IPE/ICTABJICHUS KyacTepbl 115
BUJI IIPEJICTABJICHUS LIEHTPbI
kyactepos 115
BBIBOJI COIEPKUMOTO siueek 116
ucnoJip3oBanue 118
0 MOJeJIsiX Kinactepos 114
0630p 114
MEPEBEPHYTh KJIACTEPHI 1
nokazaresm 116
MPe/ICTaBJICHUE BaKHOCTh PEIUKTOPOB B
kiactepax 117
NpeJICTaBJIeHue pa3Mepsl kiactepos 117
MPE/ICTABJICHHUE PACTIPE/ICIICHHE B
sueiike 117
NpeJCTaBJIeHne CBoAKa I Mojem 115
NPECTABJICHUE CPABHEHUE
kyactepos 117
pasmepsl kiaactepoB 117
pacnpejesienue B siueiikax 117
cBoaKa g mojgesm 115
cOpTUpOBAaTh Kjactepsl 116
COpTUpOBaTh nmokazareiau. 116
COPTUPOBATH CO/IEPXKUMOE siueek 116
COpPTUPOBKA BBIBOJIA KJIacTepoB 116

CPEACTBO IPOCMOTpPa KJIACTEPOB
(npomoancenue)
COPTUPOBKA BbIBOJA Moka3zaTeseit 116
cpaBHeHue kjactepos 117
TPAHCHOHUPOBATH KJIACTEPhI U
nokasatesm 116
dunbrpanus 3amuceir 119
CTaHAAPTH3ALMS
B mpoueaype JAByXdTanHbIi KJIaCTEPHBIH
anamms 112
CTaHAAPTU30BaHHbIC 3HAYCHUS
B nporeaype OnucaTebHble
CTaTUCTUKH 9
CTaHAAPTU30BaHHBIE OCTATKI
B npouenype JIuneitnas perpeccus 73
B npouenype OJIM 53
CTaHAapTHas omubKa
B porenype ROC Kpussle 177
B npouenype Mccnenosars 14
B npouenype OJIM 49, 52, 53, 54
B pornenype OnucaTeabHbIe
cratuctukun 9
B mporenype YactoTsl 6
CTaHAapTHas OMUOKA ACUMMETPUU
B porenype OLAP Ky6sr 31
B niporenype I1oAbITOXKUTD
HaOJmoaenust 24
B npouenype Cpeauue 28
CTaHAapTHAs OMIMOKA CPeIHEro 3HAYCHUS
B npouenype OLAP Kyosr 31
B nipoueaype [ToabIToXRUTH
HaOmomenust 24
B mpoueaype Cpennne 28
cTaHAapTHas omubKa JKcrecca
B npouenype OLAP Kyosr 31
B nporeaype [1oabITOKATE
Habromenus 24
B npoueaype Cpennue 28
CTaHAAPTHOE OTKJIOHCHNE
B mpoueaype OLAP Ky6sr 31
B pouenype Vccnenosars 14
B npouenype Uroru no crondbuam 165
B npouenype Mroru no crpokam 162

B npouenype OJIM-onnomepnast 49, 52,

54
B npouenype OnucaresbHble
cTaTuctukun 9
B niporeaype I1oabITOXATE
Habyrogenust 24
B npoueaype Cpennne 28
B ponenype CTaTucTHKI
oTHoueHuit 175
B npouenype Yactorel 6
cratuctuka R
B nnpouenype Jluneitnas perpeccus 75
B npouenype Cpeauue 28
cratuctuka bpayna-®opcaiita
B porenype OnHodakTOPHBII
JIUCTICPCHOHHBIN aHam3 43
cratucruka Jlapouna-Yorcona
B mpouenype Jluneitnas perpeccus 75
Craructuka Kokxpena
B npouenype Tabuis!
conpsbkeHHocTH 19
Crartuctuka Manrerst-X eHIeis
B nipoueaype Tadsmiibt
comnpsbkeHHocTH 19

cTaTUCTUKa YaJIma
B npouenype OnHOo(aKTOPHBII
JIUCTICPCUOHHBIN aHaim3 43
CraTucTUKK OTHOWIEHUH 175
cratuctuku 175
CTeNeHHAas MOJIeIIb
B npoueaype [Toaronka kpuBbix 82
CTEIeHb COTJIACUS
B IOPSIIKOBOI perpeccun 78
CTOJIOEI] UTOKAIIUX
B oTyeTtax 165
CTOJI0UaTHIE AUATPAMMBI
B nnpouenype Yacrorer 7
cTpecc
B npoueaype MHOromepHoe
macuirabupoBanue 171
CTPOro napasuiesibHasi MOJIeJIb
B npouenype AHayms HaJexHoctn 167,
168
CrprogenTa-Hpromena-Kesca
B npouenype OnHo(aKkTOpHBII
JICTIEPCUOHHBIN aHaim3 42
B npouenype OJIM 50
CTbIOJIEHTU3UPOBAHHbIE OCTATKH
B npouenype JIuneitnas perpeccus 73
cymma
B mponenype OLAP Ky6sr 31
B ponenype OnucaTtebHbIE
cratuctuku 9
B ponenype [1oabITOXATE
HaOmonenus 24
B npouenype Cpeaaue 28
B mpoueaype Yactorer 6
CyMMa KBaJapaTos 47
B npouenype OJIM 46
CymmupoBats 23
napamerpsl 24
CTAaTUCTUKK 24
CXOAUMOCTH
B ponenype Kiactepuslit anams
MeTtoioM k-cpenaux 126
B npouenype Pakropuslii anammz 106,
107

T

T-kBagpat XoTesUIMHIa
B npouenype AHayms HaJgexHoctn 167,
168
TabJmna KJaccu(puKanuy
B AHAJIM3E METOJ/I0M OJIrKaifiiero
cxoacrtea 97
TabJIMIA COMPSIKEHHOCTH
B npoueaype Tadmibt
compsbkeHHocT!n 17
MHOXECTBeHHbIIT oTBeT 157
TaOJMIB! conpshkeHHoCcTH 17
Tabamup! conpspkeHHoctn 17
BBIBOJI B stueiikax 20
KJIACTEPU30BAHHbIE CTOJI0UATHIC
auarpamMmbsl - 18
HE BBIBOAUTH Tabmuel 17
nepeMeHHbIe, 3QHEKT KOTOPHIX
uckirovaercss 18
ciou 18
cratuctuka 19
dbopmatsr 21
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Tabymibl CONpsSHKEHHOCTH ISt
MHOJKECTBEHHBIX OTBETOB 157
3aJlaHue Auana3ona 3HaueHnii 158
3HAYEeHHs OTCYTCTBHUs 158
MPOLICHTHI B siueiikax 158
MPOLIEHTHI, OCHOBAHHbIE Ha
HabmoneHusx 158

NPOLIEHTHI, OCHOBAHHBIEC HA OTBeTax 158

ConocTaBuTh NEPEMEHHBIE 10 HAOOpaM
oTBeToB 158
Tay I'yamana u Kpackasna
B nporerype TaOuibt
conpsbkeHHoctn 19
Tay Kpackaa
B ripoueaype Tadymirst
conpspkeHHocTn 19
Tay-b
B npoueaype Tadmibt
conpsbkeHHoctu 19
Tay-b Kennasa
B mpoueaype ITapusie koppesnsiuun 57
B rpoueaype Tadymiist
comnpspkeHHocTH 19
Tay-c
B nporueaype Tadmibt
conpsbkeHHoctu 19
Tay-c Kengamma 19
B npoueaype Tadsmibt
conpsbkeHHocTn 19
TOJIEPAHTHOCTB (JIOMYCK)
B npoueaype Jluneiinas perpeccust 75
Tounslii kputepuii Puiepa
B mpoueaype Tadsmiibt
conpsbkeHHocTn 19

y

yJ1aJIeHHbIe OCTATKH
B npouenype Jluneiinas perpeccus 73
B npoueaype OJIM 53
YMHOXEHUE
MEPEMHOKEHHUE 110 CTOJIONAaM
otuera 165
yIpaBJICHUE CTpaHULEH
B OTYETaX UTOTOB IO CTpokaM 163
B OTYETax o croyionam 165
YCEUEHHOE CpejiHee
B npouenype Mccnenosats 14

b

(axTopuzanus riaBuoit ocu 106
(akTopuble 3HauyeHust 108
DakTOpHbIE 3HAUCHHS
Amnpepcona-Pyouna 108
daxTopHble 3HaueHus baptierra 108
®daxTopHblit aHam3 105
rpaduku Harpy3ok 107
JIONOJIHUTEJILHbIE BO3ZMOXKHOCTH
xoMmanasl 108
3HayeHus oTcyTcTBust 108
MeToabl Bpamienus 107
MeTO/Ibl BbIiesieHus: paktopoB 106
0630p 105
omucaTesIbHble cTaTUCTUKH 106
oT6op HabOmonmenmit 106
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DaKTOPHBI aHAU3 (IIpogoANCEHUE)
npumep 105
cratuctuku 105, 106
cxogumocts 106, 107
(akropuble 3HaueHust 108
¢dopmat BriBoa xoadpunmentos 108
u
B npoueaype Tadymist
conpspkeHHOCTH 19
dbopmaTupoBanue
CcTOJIOULI B oTUueTe 162
(YHKI[MHU IUTOTHOCTH BEPOSITHOCTH
B umutanuu 190

X

XapaKTEPUCTUKU PACIIPE/ICIICHUSI
B npoueaype OnucateabHbe
craTucTuku 9
B npoueaype Yactotel 6
xu-kBajapatr 144
B npoueaype TabJmib
conpsbkeHHoCcTH 19
JUIS He3aBucuMocT 19
3HAYeHUs OTCYyTCTBHUS 145
JIMHEWHO-JINHEeiHas cBsi3b 19
OJIHOBBIOOPOUHBII kKpuTepuit 144
OXHUJaemble 3HaueHus 144
OXMJaeMslii quana3on 144
OTHOIIIEHKE mpaBaonogodus 19
napamerpsl 145
IMupcona 19
IMonpaska MeTca Ha HEIPepLIBHOCTD
cratuctuku 145
Tounprlii kputepuit umepa 19
XH-KBa/IpaT OTHOIICHHE MPABJIONOI00Us
B HOPSIIKOBOIA perpeccunn 78
B npoueaype Tadymist
compspkeHHocTH 19
Xu-kBajapat [Tupcona
B HOPSIKOBOIA perpeccunt 78
B npoueaype Tadymiibt
conpsbkeHHocTn 19
XPOHOJIOTHSI UTepanuit
B IIOPSIIKOBOM perpeccunt 78

y

YJacTHbIE Ipaduku
B npouenype Jluneiinas perpeccust 73
YacTHble Koppessiuua - 59
B npouenype Jluneitnas perpeccus 75
JIOTIOJIHUTEJIbHBIE BOSMOXHOCTHU
komaHabl 60
3HAYEHHs OTCYTCTBUS 59
KOPpeJIsIIM HyJIEBOTO nopsjka 59
mapaMeTpsl 59
craTuctukun 59
YaCTOTHBIE TAOJIUIEI
B npouenype Uccnenosats 14
B poueaype Yacrorsr 5
YactoTel 5
auarpamMmbsl 7
HE BBIBOJUTH TAOMIBl 7
1oKa3aTh NOPSIOK 7
CTAaTHCTUKH 6

YactoTsl (mpogoadicerue)
dbopmatser 7
YacToThl /11 MHOKECTBEHHBIX OTBETOB 156
MPOIYIICHHbIE 3HaUeHust 156
Y4aCTOTBI 10 KJIacTepam
B npoueaype JIByX3TaIHblii KJIaCTepHbII
anamaz 113
YHCJI0 HAOJIIO CHUIT
B npouenype OLAP Kyosr 31
B npoueype [ToAbITOKUTD
Habronenust 24
B mpouenype Cpennue 28
uJIeHbI B3auMoeiicteus 47, 79, 80

LLI

LIArOBBIN OTOOP
B npouenype Jluneiinas perpeccus 72

3

9KCIIOHEHIMAJIbHASI MOJIEITh
B npouenype [Toaronka kpuBbix 82
9KCTpeMaJIbHbIC 3HAYCHHUSI
B pouenype Mcenenosars 14
Dxcuece
B npouenype OLAP Kyosr 31
B pouenype Vccnenosars 14
B npouenype Uroru no cronduam 165
B poueaype Mroru no crpokam 162
B npouenype OnucatebHbIe
craTuctuku 9
B npoueaype [ToabITOXKUT
Habyronenust 24
B npouenype Cpennue 28
B npouenype Yactoter 6
ITa
B npouenype Cpennne 28
B mpoueype Tadsmiibt
comnpsbkeHHoctd 19
9Ta-KBaJApaT
B npoueaype OJIM-onnomepnas 49, 52,
54
B npouenype Cpennue 28

A

SIIMYHBIE JUATPAMMBI C yCAMU
B umuTanun 191
B npouenype Uccnenosars 14
CPaBHEHUE NIEPEMEHHbIX 14
cpaBHeHHUE ypoBHeil hakTopoB 14
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