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'8(Dj<EPnQr!nD3r#

T/}5Zc9C`V;,=(@FMTH#MD,x}V6'a{#KZcMT/V`wZc

D$w==`,,rKIT!q*9CM*Z%v(#+]P9C`v!niOxPbTDc

(#\'VDc(|(q-xg"C&R w"CHAID"_TXi"ce_TXiT0'Vr?z

(SVM)#IyZ`XH"`TmsrQCd?}T#MxPTH#

V`MXi (C&R) wZczIICZ$brV`44[b5Dv_w#C=((}Z?v=hn

s^HuYSJ49C]iVx+57G<pV*N#g{wP3vZcPyPv8<tZ?j

VND3vX(`p,G4+O*CZcG“?Zc”#?jMdkVNITG}V6'rV`

({e"Prrj>);yPpVy*~*pV(4vpV*=vSi)#

QUEST ZcIa)CZ9(v_wD~*V`(,K=(DhF?DGuYsM C&R wVvy

hD&m1d,,12uYZV`w=(P"VDwFTc'VJmP`vpVDdk#dkV

NITG}V6'(,x),+?jVNXkGV`#yPpV<G~*D#
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CHAID Zc9C(=3F?4zIv_w,T7(nQDpV#CHAID k C&R wM QUEST Z

c;,,|ITzIG~*w,bb6EP)pV+P`Z=vDV'#?jMdkVNITG

}V6'(,x)rV`#Exhaustive CHAID G CHAID D^}f,|TyPpVxP|9WD

li,+Fc1dHO$#

C5.0 Zc9(v_wrfr/#C#MD$w-mGy]Z?v6pa)nsE"UqDVNpV

y>#?jVNXk*V`VN#JmxP`N`Z=vSiDpV#

v_PmZcIj6SirN,T>k\e`XDx(~*a{DF;HD_M#}g,zrm

Z0RG)n;I\w'DM'rnPI\T3vL5n/wv}+l&DM'#(}(FNM

"E$@8!#M4HOa{,zIT+T:D5q*6eVZ#MP#v_Pm#MI;if

r9I,dP?vfr_8;vu~M;va{#fr@3r&C,`%dDZ;vfr+v(

a{#

_TXi#My]?jM;vr`v$bd?.dD_TX5$b,x?j#

rS/wIVVvZca)KCZ5M}]4SLHD?s}]uu<u#wI]Vv(PCA)I

RvdkVND_TiO,CiOnCX6qK{vVN/OPD=n,RiOPDwvIV`

%};(`%91)#rSVvr"T6pWcrX,b)rX5wK[bDVN/OZD`X

T#=#TZb=V=(,d2,D?jGR=IT-<VN/OPDE"xPP'\aDY?

<vVN#

“Xw!q”Zcay];iu~(}g1'5DYVH)48!*>}DdkVN;fsy]`

TZ8(?jDX*TT#`DdkxPEr#}g,Yg3vx(}]/PO'v1Zdk,

G4D)dknPI\CZT<_a{xP(#X?

PpVvyvDYhH logistic XiDYh|Oq,+Z{Ob)Yh1,PpVvITw* logis-

tic XiVvDPCfznr9d#

Logistic XiG;V3F=(,|Iy]dkVND5TG<xPV`#|`FZ_TXi,+I

CDG`p?jVNxG}V6'#

“ce_T”#MT;c_T#MxPK)9,byrd?(}8(DX*/}krSM-d?_

T`X#xR,C#M9Jmrd?*G},V<#||(3F#Ms?VD&\,dP|(_

TXi"logistic Xi"CZF}}]DT}_T#MT0xd>'zf#M#

ce_TlO#M (GLMM) )9K_T#M,9C?jITPG},V<,(}8(DX*/}

krSM-d?_T`X,"R[b5I\`X#ce_TlO#M-GKSr%_TXi=4

SDG},]r}]`d?#MDwV#M#
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9C Cox XiZc,zITZQPDliG<P("1dB~Dzf#M#C#MazI;vz

f/},C/}I$bZx(1d (t) ZTZyx(Ddkd?5`XB~D"zEJ#

9C'Vr?z (SVM) Zc,IT+}]V*=i,x^h}HbO#SVM ITkc:}]/d

O9C,}gG)|,s?dkVND}]/#

(}469xgZc,cIT{CTf5@gO*DPO&"aOy[lMG<D$]49(E

J#M#CZc`XZw)9SX469 (TAN) xgMm{Ir2Gxg,b)xgw*CZV

`#

T'l&#M(SLRM)ZcICZ9(;v|,%vB[b5rY?B[b5D#M,(}K

#M,^h9C+?}]T#MxPXB574IT#MxPXB@@#

1drPZc@F1drP}]D8}=,#M"%d?TXi{OF/=y5 (ARIMA) #MM

`d? ARIMA(4d;/})#M,"zI44T\D$b}]#Z1drPZc.0XkP1

dxdZc#

The k-n|`Z*X (KNN) Zc+BDv8X*=$bd?UdPkdnZ|D k vTsD`p

r5(dP k *{})#`Fv8`%?|,x;,v8`%6k#

Ud-1d$b (STP) Zc9C|,;C}]"$bdkVN($bd?)"1dVNM?jVN

D}]#?v;CZ}]P<Pm`P,b)Pm>?v$bd?Z?vb?1dD5#Vv}

]s,IT9CC}]4$bVvP9CDN4}]ZNb;C&D?j5#

X*#M

X*#MiR}]P{OTBu~D#=:Zb)#=P,;vr`v5e(}gB~":rrtT)k;v

r`vd{5e`X*#b)#M9l(eb)X5Dfr/#K&,}]PDVNHIw*dk,2Iw*

?j#zITV/iRb)X*,+X*frc(IT|lYXjIiR,"RIT=i|4SD#=#

Apriori M Carma #MG9CK`c(D>}#m;V`MDX*#MGrPlb#M,s_ITZ41d(

"a9D}]PiR3r#=#

X*#MZ$b`va{1G#PC,}g:rKz7 X DKM2:rKz7 Y M Z#X*#MIT+X(

a[(}g:r3vz7Dv_)k;iu~`X*#k|j<Dv_wc((C5.0 M C&RT)`H,X*f

rc(DEFZZNNtT.d<ITfZX*#v_wc(;9C%;a[49(fr,xX*c(rT<

R=|`fr,R?vfr_P;,Da[#

X*Zc
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“Hi”ZcS}]i!;ifr,4i!E"Z]n`Dfr#Apriori Zca)eV!qfrD=

("9C4SDw}#=4_'X&ms}]/#TZOsDJb,Apriori 57DYH(#Ol;

|TI#tDfr}?;PNN^F,xRI&mn`xP 32 v0au~Dfr#“Hi”*sd

kMdvVNy*V`MVN,+r*|(*&mK`M}]xxPE/,rx&mYHlC

`#

CARMA #MZ;*sC'8(dkr?jVNDivBS}]i!;ifr#k Apriori `H,

CARMA Zc*fr'VH(T0au~Ma{D'VH)a)9(hC,x;Gv*0au~'

VHa)9(hC#bMb6EzIDfrITCZ|`&CLr,}gCZiRz7r~q

(0au~)DPm,b)z7r~qDsn*kZZUZdYzDL7#

rPZcI"V,x}]rk1dPXD}]PDX*fr#rPG;5PI\aTI$b3r

"zDn?/O#}g,;v:rKj6Mks.DKMI\ZBN:o1:rjk`#rPZ

cyZ CARMA X*frc(,Cc(9C;vP'D=N+]=(iRrP#

X*frZck Apriori Zc`F;+G,k Apriori ;,DG,X*frZcIT&mPm}]#

mb,X*frZcITk IBM SPSS Analytic Server dO9C,T&msM}]"{CYHO

lD"P&m#

8V#M

8V#M+}].V*_P`FdkVN#=DG<Nr[`#8V#M;TdkVNPK$,;Pdvr?

jVNDEn#8V#MD>}* Kohonen xg"K-Means [`"~W[`Ml#lbH#

Z;*@X(a{DivB(}g,h*6pB8o#=rZM':P6p{f:e1),8V#M(2F*

“[`#M”)G#PC#[`#Mw*C47(`FG<Di"y]|GytDi4*G<mSj)#K=(

DEcZZ,;Ca0Kbb)i0dXwMIT9C,|9[`#M(dP;Ph*#M$bD$(edv

r?jVN)xpZd{D(#<u#TZb)#M45,;P}7rmsDa{.V##MD 5I#M6q

}]PPK$DVi"a)b)ViDPC5wE"D\&47(#[`#M(#CZ4(ZsxVvPCw

dkD[`rN(}g,+1ZC'VI8v`FDSi)#

8VZc

T/[`Zc@cMHO6p_P`FXwG<iD[`#M#Zc$w==kd{T/(#Z

c`,,9zZ;N(#KPP4ITi`v!niO##MI9Cy>b?xPHO,T"T

}K[`#MDP'TT0TdxPEr,"a);vyZX(VNDX*TDb?#

K-Means Zc+}]/[`=;,Vi(4[`)#K=(+(eL(D[`}?,+G<|zV

dx[`,T0w{[`PD,1=x;=E/^(YDx#M#k-means Zcw*;VG`='

0zF,|";T<$ba{,xGR>~,ZdkVN/PD#=#

Kohonen ZcazI;Vq-xg,Kq-xgICZ+}]/[`=wvnli#Kxg57j

Is,`FDG<&Zdv3dPt\X[/,nlsDG<r&KK6k#zIT(}i4#

MiP?v%*y6q[b5D}?4Rvf#OsD%*#b+CzT[`D`&}?Py@

F#
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TwoStep Zc9C~W[`=(#Z;=jIr%}]&m,Tc+-<dk}]9u*I\mD

S[`/O#Z~=9Cc6[`=(+S[`;=;=O"*|sD[`#TwoStep _P;vE

c,MG\;*57}]T/@FnQ[`}#|IT_'&mlODVN`MMsMD}]

/#

“l#lb”ZcCZ7(;{O“}#”}]D#=Dl#v8(k:5)#49k:5;%dN

NQ*q=rC';e~T:DiRTs,2IT9CKZc47(k:5#

}]bZ}]Zr#M

IBM SPSS Modeler 'VT}]b)&LD}]Zr$_M(#$_xP{O,dP|( Oracle Data

Miner"IBM DB2 InfoSphere Warehouse M Microsoft Analysis Services#zITZ IBM SPSS Modeler &C

LrZjI9(#M"T#MxP@VT0+#Mf"=}]bHYw#PXj8E",kNDz7 DVD O

D6IBM SPSS Modeler }]bZZr8O7#

IBM SPSS Statistics #M

g{zZFczO5P IBM SPSS Statistics 20MmID;v1>,zITS IBM SPSS Modeler CJMK

P3) IBM SPSS Statistics }LT9(#MMx#M@V#

d{E"

Kb9P;)PX(#c(Dj8D5#PXj8E",kNDz7 DVD OD6IBM SPSS Modeler c(8

O7#

9(pV#M

pV#M\;9C;vw*j>"{er,xdkVND?vI\59(%@D#M,IS;v#MiCJ+

?Cv#M#dkVNDI\5I\T#M_PG#;,D0l#9CpV(#,zIT]WXZwD;N4

PP*?vI\DVN59(nQbO#M#

k"b,;%(#a0;\9CpV#z(}%/(#%@8(?v#M,x9CpVaT/9(`v#M,

yT9CpV;PEF#

pV(#a8(3vdkVN*pVVN#zIT(}Z“`M”f6P+VNG+hC*pV44PKYw#

zvI+b?6p*j>"{e"Prr,xDVN8(*pVVN#

zIT+`vdkVNVd*pVVN#+GbVivB,y4(#M}?I\sv#xy!pVVN5D?

vI\iO9(;v#M#}g,g{}vdkVN8(*pVVN,?vVN_P}vI\5,G4a{a

4( 27 v;,#M#

49Zz+;vr`vVN8(*pVVNs,zT;IT(}(#ZcT0rOD4!rhC4!q4(`

vpV#M9G%v#M#

g{(eKpVVN+4!q4!r,G4;zI;v#M#,y,g{!qK4!r+4(epVVN,G

4pV;vT,zI;v#M#
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1z4Pw1,Zs(*pVVND?vI\59(%@D#M,+;P;v#MiCZ#M!CeMw$w

xP#pV#MiIpV{E8>;bG~SZ#Mi<qOD=vR+XN#

/@pV#Mi1,za4=|,Q9(DyP%@#MDPm#

zIT(}Zi4wP+wiSPmPi4%v#M#byr*%v#MDj</@w0Z#1i;Z$wx

P1,+wuT<r*j<s!D<N#kNDwbZ 393D:pV#Mi4w;,Kb|`E"#

;)+#M4(*pV#M.s,M;\>}dpV&m,2;\SpV(#Zcr#MiBN7zpV#

>}#3vzZc[L#{4z7`p@cdzZ?RjLDz[iv#rd(}9CpV(#,+ddk}

]D“jL”VN8(*pVVN,by\Z;NYwP*?vjLD?vV`9(%@D#M#d;sIT9

CyCE"H;9C;v#M|S<7XXFbf.=#

pVMVx
pVkVx2P3)Xw,+d9C==X;;,#

Vx+}]/fzV*=?Vr}?V:57"liM(I!)i$,"CZli%v#MDT\#

pV+4pVVNDI\5D}?.V}]/,"CZ9(`v#M#

VxMpV$w==KKj+;,#zITZ(#ZcP!q;v"=vr;v2;!#

'VpV#MD(#Zc

s?(#ZcI4(pV#M#}bDivGT/[`"1drP"PCA/rS"Xw!q"SLRM"X*#M

(Apriori"Carma MrP)"[`#M(K =y5"Kohonen"~WMl#)"Statistics #MT0CZ}]b

Z(#DZc#

'VpV(#D(#ZcG:

C&R w 469xg

QUEST GenLin

CHAID KNN

C5.0 Cox

`q-xg T/V`w
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v_Pm T/}5

Xi(R) Logistic

Pp SVM

\pV0lDXw

9CpV#MTwV==0ls? IBM SPSS Modeler Xw#K?V8<ZwP9CpV#M,,d{Zc#

G<!nZc

1Z|,y>ZcDwP9CpV#M,4pVVNVcG<,T5VG<D=yiy#1z!q“4S”w*

y>=(1,K!nIC#

g{w|,=bZc,"b=bJCZdkG<D{e/O,xGpVZDG<S/#

1(}c\ZcV`c\G<1,g{zkFc?vpVDc\,k+pVVNhC*X|VN#

VN!nZc

`MZcG8(+GvrD)VNCwpVVNDX=#

"b,!\{eZcCZaO=vr`v#Mi,+G;\CZ_9pVYw,r*pV#M|,Z%v#M

iZ#

(#Zc

pV#M;'V$bd?X*T(@c#M1$bd?dkVND`TX*T)Fc#9(pV#M1avT

$bd?X*ThC#

KNN(n|`Z*X)Zc;PZhC$b?jVN1,E\'VpV#M#d{hC(;j6n|`Z*

X);4(#M#g{!q!n“T/!q k”,?vpV#MI\P;,}?Dn|`Z*X#rK,{e#M

zIDP}HZyPpV#MR=Dn|`Z*XDns}#TZG)n|Z*X}!ZKns5DpV#

M,+Pnd $null 5D`&P}#kNDwbZ 2613D:KNN Zc;,Kb|`E"#

}]b(#Zc

}]bZ(#Zc;'VpV#M#

#Mi

;I\SpV#Mi<v= PMML,r*i|,`v#M,x PMML ;'VbV|0#+GI\<v=D>

r HTML#
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(#ZcVN!n

yP(#ZcyP;v“VN”!n(,ZK!n(P8(DVN+CZ9(#M#

Z9(#M.0,h*8(*+D)VNCw?jMdk#3)XbivB,yP(#Zc+ICOND`M

ZcDVNE"#g{}Z9C`MZc!qdkM?jVN,G4;XZK!n(OvNN|D#(Xbi

v|(rPZcMD>i!Zc,b=vZch*Z(#ZcP8(VNhC#)

9C“`M”ZchC#K!nCZf*Zc9CON`MZcPDVNE"#bG1!!n#

9C(FhC#K!nCZf*Zc9CZK&8(DVNE",x;GZNNON`MZcPxvDVNE

"#!PK!ns,ky]h*8(BfDVN#

":"GyPVN<TyPZcT>#

v 9CBq&mq=(v^ Apriori"CARMA"MS X*frM Oracle Apriori Zc)#g{4}]*B
q&mq=,G4!PK4!r#Kq=DG<_P=vVN,;v*j6VN,;v*Z]VN#?u

G<zm%v;Wr%vn,X*n(}`,Dj6CT4S#g{}]*mqq=,k!{!PK4!

r,mqq=Pn?I@"j>m>,dP?vj>VNm>3vX(n?GqfZ,R?uG<m>X

*n?Dj{/O#kNDwbZ 1923D:mq}]kBq&m}];,Kb|`E"#

– j6#TZBq&m}],kSPmP!qj6VN#}VVNr{EVNICwj6VN#KVND

?v(;5<&Cmw;vX(DVv%*#}g,ZP!:o:D&CP,?vj6I\m>;vM

'#TZ Web U>Vv&C,?vj6I\zm;(Fcz(T IP X7m>)r;vC'(TG<}

]m>)#

– j6G`ZD#(v^ Apriori M CARMA Zc)g{zD}]xPK$HEr,TcyPj6`,D

G<Z}]wPViZ;p,G4!qK!nITSl&mYH#g{zD}]4-$HEr(r_z

;7(),k+K!n#V4!P4,,G4CZc+T/T}]xPEr#

":g{zD}]4-}Erxz!qKK!n,G4I\aZ#MPC=^'a{#

– Z]#8(#MDZ]VN#b)VN|,kX*(#PXDn?#zIT8(`vj>VN(g{}]

*mqq=)r_;v{eVN(g{}]*Bqq=)#

v ?j#TZh*;vr`v?jVND#M,k!q?jVNrVN#KYwkZ“`M”ZcP+VNDG

+hC*?j`F#

v @@#(vJOT/[`#M#);*[`#M8(?j,+I!q;v@@VNT7(dX*TH6#K

b,9I@@[`xVKVN5DLH,Sx8>GqI9C[`4$bKVN#":@@VNXkG|

,`v5DV{.#

– dk#!qdkVNrVN#KYwkZ“`M”ZcP+VNDG+hC*dk`F#

– Vx#(}KVN,zIT8(CZkT#M9(PD57"liMi$WN+}].V*;,y>D

VN#(}C3vy>zI#M"Cm;vy>T#MxPbT,zIT$PvK#MT`FZ10}

]DsM}]/DbOES#g{Q9C`MrVxZc(eK`vVxVN,G4XkZ?vCZV

xD(#ZcD“VN”!n(P!q;vVxVN#(g{vP;vVxVN,G4+ZtCVxsT

/}kKVN#)mk"b,*ZVv1&C!(Vx,9XkZZcD“#M!n”!n(PtCV

x#(!{K!n,rITZ;|DVNhCDu~B{CVx&\#)

v pV#TZpV#M,!qpVVNrVN#KYwkZ“`M”ZcP+VNDG+hC*pV`F#zv

I+b?6p*j>"{e"Prr,xDVN8(*pVVN#!*pVVNDVN^(Cw?j"d

k"Vx"5Jr(XVN#kNDwbZ 233D:9(pV#M;,Kb|`E"#

v 9C5JVN#K!nJmz!q;vVNw*5J(X#g{57}]PD?uG<zm`v%*(}

g,z}Z9C[OD}]),G4IICKn#VN5&G?uG<zmD%;D}?#PX|`E

",kNDZ 273D:9C5JM(XVN;wb#
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":g{z4=ms{"*}](Zdk/dvVNO)^',k7#Q8(yPXnVN,}g“5J”V

N#

v 9C(XVN# K!nJmz!q;vVNw*[b5(X#[b5(X+w*TdvVNwv.=O=

nDnlD;V<?#PX|`E",kND:9C5JM(XVN;wb#

v a{#TZfriIZc (Apriori),k!qZzIDfr/PCwa{DVN#(bT&Z“`M”ZcPG

+*?jr+rDVN#)

v 0au~#TZfriIZc (Apriori),k!qZzIDfr/PCw0au~DVN#(bT&Z“`M

”ZcPG+*dkr+rDVN#)

3)#MD“VN”!n(k>Zyv“VN”!n(;,#

v kNDwbZ 2053D:rPZcVN!n;,Kb|`E"#

v kNDwbZ 1953D:CARMA ZcVN!n;,Kb|`E"#

9C5JM(XVN

5JM(XVNCZ3h3)G<_Zd{G<D=SX*T,}g,r*z*@;?VK4Z57}]((

X)Pm>v4,r_r*;vG<zm`v`,[b5(5J)#

v 5JVND5&*}{}#5J(X!ZrHZcDG<+E}ZVv.b#G{}5J(X+Daek

*n|D{}#

v [b5(X&*}}+;;(G{}5#[b5(X!ZrHZcDG<+E}ZVv.b#

@V5JM(XVN

5JM(XVNCZ57#M,+;CZ@V,r*?uG<DV}yZCG<DXw,xk|zmD[b5

v}^X#}g,YhzPBmPD}]#

m 1. }]>}

Qi Ql&

G(Y) G(Y)

G(Y) G(Y)

G(Y) G(Y)

G(Y) q(N)

q(N) G(Y)

q(N) q(N)

q(N) q(N)

yZOm,ITCvbyDa[:DV.}DQi_TYzwvl&;x}V.~D4i_TK4wvl&#

rK,z+`&XTNNBG<xP@V,gBmy>#

m 2. Q@VDG<>}

Qi $-Ql& $RP-Ql&

G(Y) G(Y) 0.75 (3/4)

q(N) q(N) 0.67 (2/3)

mb,zIT9C5JVN|r`Xf"57}],gBmy>#
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m 3. Q@VG<Dfzn>}

Qi Ql& 5J

G(Y) G(Y) 3

G(Y) q(N) 1

q(N) G(Y) 1

q(N) q(N) 2

r*Kmj+zm,;}]/,rKIT9(`,D#M"vy]iv4v$bl&J#g{@V}]PP.

;Qi_DG<,G4^[b.vKGzm.u@"DG<,9G5J* 10 D;vK,<I$b{G?;D

Xpy*G#d;(#ivB(X;G{},+ITO*||Fm>G<DX*T#bMGTG<xP@V1

;9C5JM(XVND-r#

@@MHO#M

3)#M`MI'V5JVN,3)I'V(XVN,9P;)I,1'Vb=VVN#+Z9Cb=VVN

DyPivP,|GvCZ9(#M,Z9C“@@”Zcr“Vv”ZcT#MxP@@1,r_Z9C\“T

/V`w”ZcM“T/}5”Zc'VDs?V=(xP#MEH1,y;<G9Cb=VVN#

v }g,Z9C@@<mHO#M1+vT5JM(X5#b+Z9C5JM(XVND#Mk;9Cb)

VND#M.dxP6pHO,+,1b6E,Xk9C;@55Jr(XVN"RIT<7m>\eD

}]/E\qC<7D@@#Z5J&CP,*4PKYw,M*7#9C5JVN5r(XVN5<U

*Ur 1 Dliy>@@#M#(bV^FvJCZ@@#M;g{57y>Mliy>D5J5r(X5

<U* 1,G4WN;X9Cb=VVN#)

v g{9C“T/V`w”yZ“{s”T#MxPEH,G4I<G5J,ZbVivBFv9CK=(#

v g{PX*,IT9CVxZc,+}]pV*57y>Mliy>#

(#ZcVv!n

m`(#Zc<|(“Vv”!n(,zIT(}C!n(q!$bd?X*TE"T0-<cr@VMw{s

Dcr@V#

#M@@

Fc$bd?X*T#TZzI`&X*Tb?D#M,ITT>;v<m45w@@#MP?v$bd?D

`TX*T#(#z*+(#Dw*+&EZnX*D$bd?O,"<G*zM>}G)n;X*D$bd

?#k"b,TZ3)#M,Fc$bd?X*T(XpTOs}]/xPYw1)I\h*(O$1d,r

K1!ivB,TZ3)#M,$bd?X*Ty&ZXU4,#$bd?X*TTZv_Pm#M;IC#

kNDwbZ 363D:$bd?X*T;,Kb|`E"#

cr@V

ITZ(#ZcPM#MiD“hC”!n(OtCcr@V#C&\vZy!?j*j>VN1EIC#kN

DwbZ 293D:cr@V;,Kb|`E"#

Fc-<cr@V#-<cr@VvIzTyZ57}]D#M#g{#M$b5* f(+l&),G4cr

k P `,,dP P *$bDI\T#g{#M$bD5*Y,G4FcvDcr* (1 - P)#

v g{9(#M1!qKK!n,G41!ivB+Z#MiPtCcr@V#;},^[GqZ(#Zc

P!qK-<cr@V,<IT<UZ#MiP!qtC-<cr@V#
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v T#MxP@V1,-<cr@V+;mS=+ RP V8=S=j<0:DVNP#}g,g{$b;Z{

* $R-churn DVNP,G4cr@VVND{F+G $RRP-churn#

Fcw{sDcr@V#-<crvyZII\}HbOD#M8(D@F,b+<B}ZV[X@Fcr#

w{sDcr"T(}i4#MZliri$VxDT\r(}w{cr4V9,T`&Xxwv|CD@

F#

v KhC*swPfZP'DVxVN#

v k-<CEHV};,,w{sDcr@VXkZ9(#M1Fc;qr,T#MixP@V1CV}+

;fZ#

v T#MxP@V1,Z+ AP V8=S=j<0:DVNPmSw{sDcr@V#}g,g{$b;Z{

* $R-churn DVNP,G4cr@VVND{F+G $RAP-churn#w{sDcr@V;JCZ logistic X

i#M#

v ZFcw{sDcr@V1,XkP4=bCZFcDliri$Vx#*\bb;c,k7#ZNNO

N=bZcP!P v=b57}] !n#Kb,g{QZONq!K4Sy>,G4b+<Bw{sDc

r@V^'#

v w{sDcr@V;JCZ“v?M”wMfr/#M#kNDwbZ 923D:v?M C5.0 #M;,Kb|

`E"#

@]#TZ*xPFcDw{sDcr@V,wPXkfZ;vVxVN#IT8(G9CliVx9Gi$

VxxPKFc#*q!nQa{,liri$Vx|,DG<}?&AYkCZ57-<#MDVxy|,

DG<}`,#

cr@V
TZ5X$b* Gr qD#M,z}KIT*sj<$bMCEH5Tb,9I*scr@V#cr@V8

>X(a{rl&DI\T#Bma)K;v>}#

m 4. cr@V

M' *l&Dcr

Joe Smith 35%

Jane Smith 15%

cr@VvJCZPj>?jD#M,"R8>*VN(eD5* fDI\T,gZ4Zcr`MZcP8(

DGy#

cr@VkCEH@V

cr@V;,ZCEH@V,s_JCZ10$b,5*Grq#}g,g{$b*q,G4_CEH5Jm

>;wvl&DI\TOs#cr@VITX\K^F,SxaIHOyPG<#}g,CEH* 0.85 D q

$b+*;* 0.15(r 1 u 0.85)D-<cr#

m 5. CEH@V

M' $b CEH

Joe Smith al& .35

Jane Smith ;al& .85

qCcr@V
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v ITZ(#ZcPD“Vv”!n(r#MiPD“hC”!n(OtCcr@V#C&\vZy!?j*j>

VN1EIC#kNDwbZ 283D:(#ZcVv!n;,Kb|`E"#

v 2IT(}{eZcFccr@V,_e!vZyCD{e=(#

Fcw{sDcr@V

Fcw{sDcr@V+w*9(#M}LD;?V,qr;PICDw{sDcr@V#9(#Ms,rI

9Cliri$VxPD}]T#MxP@V,,1(}ZCVxOVv-<#MDT\,9(;va)w{

sDcr@VDB#M#y]#MD`M,IT9C=V=(.;4Fcw{sDcr@V#

v TZfr/#MMw#M,*zIw{sDcrV},I(}XBFc?vwZcO?v`pD5J(J

CZw#M)rXBFc?vfrD'VMCEH(JCZfr/#M)#by;4,ksw{sDcr

@V1+9Ck-<#M;pf"DBfr/#Mrw#M#?N+-<#M&C=B}]1,<af.

+B#M&C=-<crV}TzIw{sDV}#

v TZd{#M,(}Tliri$VxOD-<#MxP@VxzIDG<+4d-<cr@VxPV

6#SE,T(eG_T/}Dq-xg#MxP57,C/}S?vV6D=y-<crP3d=`,

V6D=y[bcrP#}g.0Tw#MD5w,CvDq-xg#M+k-<#M;pf","RZ

ksw{sDcrV}1&C=-<cr@V#

XZbTVxP1'5D/f5w#li/i$VxP1'dk5D&m=(f#M;,xPynl(kND

wv#M@Vc(Tq!j8E")#P1'dk51,C5 #M^(Fcw{cr#

sV`I>

Z3)73P,X(ms`pDI>_Zd{msDI>#}g,+_gUE{jkKV`*MgUjkK

(;Vms`p)DI>_Z+MgUjkKV`*_gUjkK(m;Vms`p)DI>#9CsV`I

>I8(;,`pD$bsnD`TX*T#

sV`I>Z>JO8&CZX(a{D(X#b)(XI/*#MPDrS,"I\Z5JO|D$b(w

*\b_I>msD;V==)#

} C5.0 #M.b,ZT#MxP@V1,sV`I>G;JCD;Z9CT/V`wZc"@@<mrVv

ZcT#MxPEHrHO1,sV`I>2;hT<G#+I>FcZZD#M;H;+I>FcZZD#

MzzDsn!,byD#M;a2;I\4U\e+7TEr=NN|_D6p,+GZ5J&CP,by

D#M4PDa{I\|C,r*|P;vZCD+n,SxP{Z+msD I>5M#

I>XsT>K$b`pM5J`pD?vI\DiODI>#1!ivB,yPsV`I><hC* 1.0#*

dk(FI>5,I!q 9CsV`I> "+(F5dk=I>XsP#

*|DsV`I>,I!qkyhD$b5M5J5DiOT&D%*q,e}K%*qZVPDZ],;s

*ddkyhDI>#I>;aT/y/#}g,g{+ A sV`* B DI>hC* 2.0,G4+ B sV`

* A DI>+TG1!5 1.0,}G2w7XT|xP|D#

":v“v_”w#MJmZ9(18(I>#
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#Mi

#MiG#MD]w,dP|,;ifr"+=r=L=,|GzmZ IBM SPSS Modeler P#M9(YwD

a{##MiDw*C>GT}]xP@VTzI$b,r_5VT#MtTxPx;=Vv#ZA;Or*

#Mis,ITi4PX#MDw`j8E",}g,Z#M4(PdkVND`TX*T#*i4$b,r

h*x;=mS"4P&mrdvZc#kNDwbZ 403D:9CwPD#Mi;,Kb|`E"#

ZI&X4P(#Zcs,aZw$wxOECT&D#Mi,"Tp+j/N<jm>(rKF.*

“i”)#Zw$wxOT>D#Mi,xP=;Z(#Zc.0Dn|OJZcD,S(5_),T0=(#

Zc>mD4S(i_)#

Kb,#Mi2ECZ;Z IBM SPSS Modeler 0ZROGD“#M”!CeP#SN;;CyI!P#Mi,

"/@#MDj8E"#

Z(#ZcI&4Ps,#Mi<U;Z“#M”!CeP#IThCC'!n4XFGq2+#MiCZw$

wxO#

TBwba)K9C IBM SPSS Modeler P#MiD`XE"#*nkKby9CDc(,kND IBM SPSS

Modeler Algorithms Guide(IS IBM SPSS Modeler D DVD OD \Documentation D~PPq!)#

#M4S

1!ivB,Zw$wxOT>D#MixP8r4(|D(#ZcD4S#bZ_P`v#MiD4SwP

XpPC,|9z\;6p+;?v(#Zc|BD#Mi#?v4S|,;v8>1(#Zc4P1Gqf

;#MD{E#kNDwbZ 333D:f;#M;,Kb|`E"#

(eM>}#M4S

zITZ$wxOV/(eM>}#M4S#Z(eBD4Ss,bj+dI4Sbj#

(eB4S(OBDK%)

1. R|%w*w*4SpcD(#Zc#

2. SOBDK%P!q(e#M4S#

3. %w*w*4SUcD#Mi#

< 19. #Mi

< 20. S(#Zc=#MiD#M4S

< 21. 4Sbj
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(eB4S(wK%)

1. %w*w*4SpcD(#Zc#

2. ZwK%P,!q:

`- > Zc > (e#M4S

3. %w*w*4SUcD#Mi#

>}VP4S(OBDK%)

1. R|%w;Z4SUcD#Mi#

2. SOBDK%P!q>}#M4S#

r_:

1. R|%w;Z4SP?D{E#

2. SOBDK%P!q>}4S#

>}VP4S(wK%)

1. %w*>}d4SD(#Zcr#Mi#

2. ZwK%P,!q:

`- > Zc > }%#M4S

4FM3y#M4S

g{4FKx4SD#Mi,+4|(d(#Zc,G41+d3y=,;wP1,3ysD#Mi+_P=

(#ZcD4S#B4S_Pk-<4S`,D#Mf;4,(kNDZ 333D:f;#M;)#

g{+#Mi,,d4SD(#Zc;p4F"3y,G4^[Ts3y=,;w9GBwP,4S<+#

t#

< 22. 4FM3yx4SD#Mi
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":g{4FKx4SD#Mi,+4|(d(#Zc,G4+d3y=Bw(r;|,(#ZcD,Zc)

P1,4S+PO,"R+;3y#Mi#

#M4SM,Zc

g{(e,Zc|,4S#MD(#Zcr#Mi(+4,1|,),4S+;F5#9*,Zc;aV44

S,;\(}7z4(,Zc4jIKYw#

f;#M

zIT!qZXB4P4(#MiD(#Zc1Gqf;(4|B)VP#Mi#g{XUf;!n,G4X

B4P(#Zc1+4(BD#Mi#

":f;#M;,Z"B#M,0_G8|B=8PD#M#

?vS(#Zc=#MiD4S|,;v8>1(#ZcXB4P1Gqf;#MD{E#

u<T>4S1,#Mf;&Zr*,"(}4SPD!qUN{E8>#ZK4,B,XB4P;Z4S;

KD(#ZcMa|Bm;KD#Mi#

g{#Mf;&ZXU,G44S{Ef;*R+c#ZK4,B,XB4P;Z4S;KD(#ZcaZ$

wxOBv;v|BsD#Mi#

ZN;ivB,Z“#M”!CePG|BVP#Mi9GBv#Mi,!vZf;-P#M53!nDhC#

4P3r

< 23. 4FM3yx4SD#Mi

< 24. #Mf;&Zr*4,D#M4S

< 25. #Mf;&ZXU4,D#M4S
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14P_P|,#MiD`vV'Dw1,WHTwxP@@,T7#H4P#Mf;&Zr*DV',;s

Y4P9Ca{#MiDNNV'#

g{zDhs|*4S,G4I(}E>V/hC4P3r#

|D#Mf;hC

*|D#Mf;hC:

1. R|%w4SOD{E#

2. y]iv!qr*(XU)#Mf;#

":#M4SOD#Mf;hC+2G“C'!n”T0r($_ > !n > C'!n)D“(*”!n(ODh

C#

#M!Ce

(}#M!Ce(;Z\mw0ZD“#M”!n(P),zIT4wV==9C"liM^D#Mi#

R|%w#M!CePD#Mi,r*xPTB!nDOBDK%:

v mS=wP#+#MimS=10&Zn/4,DwP#g{wPfZ!(Zc,1IT,S1,#Mi+

,S=!(Zc,qr4S=n|DI\Zc#g{4(#MD(#ZcT;ZwP,G4T>D#Mi

+xP=(#ZcD4S#

v /@#r*iD#M/@w#

v X|{"xP"M#(}K!n,zITX|{#MiM/r^D#MiD"b#

v zI“(#”Zc#g{*^Dr|B3v#Mi,+^(9CCZ4(C#MDw,G4IT9CK!n
k4(-<#M`,D!n4XBzI;v(#Zc#

v #f#M,+#Mmf*#+K#Mi#f=b?zI#M (.gm) ~xFD~#

v f"#M#Z IBM SPSS Collaboration and Deployment Services Repository Pf"#Mi#

v <v PMML#T$b#MjGoT (PMML) q=<v#Mi,dICZ IBM SPSS Modeler .bDB}

]@V#<v PMML ICZyPzID#MZc#

v mS=$LP##f#Mi"+dmS=10$L#Z“`p”!n(O,#Mi+mS=“zID#M”D~

PP#Z CRISP-DM !n(O,KZc+;mS=1!n?WN#

v >}#S!CeP>}#Mi#

R|%w#M!CePD4<Cxr,r*xPTB!nDOBDK%:

< 26. “#M”!Ce
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v r*#M#0kH0Z IBM SPSS Modeler P4(D#Mi#

v lw#M#S IBM SPSS Collaboration and Deployment Services f"blw#fD#M#

v 0k!Ce#Sb?D~SX#fD#M!Ce#

v lw!Ce#S IBM SPSS Collaboration and Deployment Services f"blw#fD#M!Ce#

v #f!Ce#+#M!CeDyPZ]#f=b?zI#M!Ce (.gen) D~#

v f"!Ce#+#M!CeDyPZ]#f= IBM SPSS Collaboration and Deployment Services f"bP#

v eU!Ce#S!CeP>}yP#Mi#

v +!CemS=$LP##f#M!Ce"+dmS=10$L#Z“`p”!n(O,#Mi+mS=“zI

D#M”D~PP#Z CRISP-DM !n(O,KZc+;mS=1!n?WN#

v <k PMML#Sb?D~0k#M#ITr*"/@I IBM SPSS Statistics rd{'VKq=D&CL

ry4(D PMML #M"TdxP@V#PX|`E",kNDZ 413D:<kM<v PMML #M;w

b#

/@#Mi

(}#Mi/@w,zITliM9C#MDa{#Z/@wP,zIT#f"r!r<vzI#M,li#

M**,i4r`-#M"M#TZ3)`MD#Mi,9ITzIBDZc,}g“}K”Zcr“fr/”Z

c#TZ3)#M,z9ITi4#MN},gfrr[`PD#TZ3)`MD#M(yZwD#MM[`

#M),zITi4d#Ma9D<mT>#9C#Mi/@wDX~gByv#

K%

“D~”K%#yP#MiyP;v“D~”K%,dP|(TB!nDS/:

v #fZc#+#Mi#f=3vZc (.nod) D~#

v f"Zc#Z IBM SPSS Collaboration and Deployment Services f"bP#f#Mi#

v 3<M3E#(}K!n,zIT`-3fD3<M3E,TcS#MixPr!#

v 3fhC#(}K!n,zIT|D3fhC,TcZS#MixPr!#

v r!$@#T>#MiDr!$@#SSK%P!q*$@DE"#

v r!#r!#MiDZ]#SSK%P!q*r!DE"#

v r!S<#r!10S<ryPS<#

v <vD>#+#MiZ]<v=3vD>D~P#SSK%P!q*<vDE"#

v <v HTML#+#MiZ]<v= HTML D~P#SSK%P!q*<vDE"#

v <v PMML#T$b#MjGoT (PMML) q=<v#M,<vDD~IZd{ PMML f]m~P9C#

PX|`E",kNDZ 413D:<kM<v PMML #M;wb#

v <v SQL#Ta9/i/oT (SQL) <v#M,IT(}d{}]b4`-M9C<vD SQL#

":vZBP#MPa)K SQL <v:C5"C&RT"CHAID"QUEST"_TXi"Logistic Xi"q-x

g"PCA/rST0v_Pm#M#

v *~qw@VJdw"<#+#M"<=20P@VJdwD}]bP,IZ}]bPxP#M@V#kN

DwbZ 423D:*@VJdw"<#M;,Kb|`E"#

“zI”K%#`}#Mi9_P“zI”K%,(}KK%ITy]#MizIBZc#KK%PDIC!n!

vZzy/@#MD`M#ki4_eD#Mi`M,Tj8KbzISX(#MPzIDZ]#
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“S<”K%#Z#MiD“#M”!n(O,KK%JmzT>r~XZ10#=BICDw`1[m>$_

8#*9+?$_8IC,IS“#f”$_8P!q“`-#=”(-J<j)#

“$@”4%#3)#Mi_P“$@”4%,Jmzi4#M}]Dy>,|(I(#}L4(DnbVN#1

!T>DP}* 10,;}ITZwtTP|DK5#

“mS=10$L”4%##f#Mi"+dmS=10$L#Z“`p”!n(O,#Mi+mS=“zID#

M”D~PP#Z CRISP-DM !n(O,KZc+;mS=1!n?WN#

#MiE*/E"

#MiD“E*”!n(r“E"”S<T>KXZVN"9(hCM#M@c}LDE"#a{TwNS<T

>,(}%w8(nIT)9rO"wNS<#

Vv#T>#MD`XE"#_ej8E"r#M`Mxl,b)E"IZ?V#MiD`&BZPR=#K

b,g{Q4P=S=C(#ZcDVvZc,G49aZK?VT>CVvPDE"#

VN#Pv9(#M1Cw?jMdkDVN#TZpV#M,2Pv7(pVDVN#

9(hC/!n#|,9(#M19CDhCD`XE"#

57**#T>#M`M"CZ4(#MDw"#M4(_"#M9(1dM9(#MyDCD1d#k"

b,;P“**”!n(Oa)9(#MyDCD1d,“E"”S<P;a)K1d#

$bd?X*T

(#,z+h*+(#$w("ZnX*D$bd?VN,"<G>}rvTG)n;X*Dd?#$bd?

X*T<mITZ#M@FP8>?v$bd?D`TX*T,Sxozz5Vb;c#IZ|GG`T5,

rKT>DyP$bd?D5\M* 1.0#$bd?DX*Tk#M+7T^X#|;k?v$bd?Z$bP

DX*TPX,x;f0$bGq+7#

$bd?X*TTZIzI`&X*T3Fj<D#MIC,|(q-xg#M"v_w(C&R w"

C5.0"CHAID M QUEST)"469xg#M"PpVv#M"SVM M SLRM #M"_TM logistic Xi#

M"ce_T#MT0n|`Z*X (KNN) #M#TZb)#MPDs?VxT,ITZ(#ZcD“Vv”!

n(OtC$bd?X*T#kNDwbZ 283D:(#ZcVv!n;,Kb|`E"#PX KNN #M,

kNDZ 2633D:`Z*X;#

":TZpV#M,$bd?X*T;\'V#9(pV#M1avT$bd?X*ThC#kNDwbZ

233D:9(pV#M;,Kb|`E"#

Fc$bd?X*TyCD1d66sZ9(#MDC1,Xp19COs}]/1#TZ SVM M logistic X

i#M,Fcd?X*TDC1HTd{#M4PKYwDC1<*$,yT1!ivBb=V#My{CK

&\#9C;v|,m`$bd?D}]/1,9C“Xw!q”ZcxPu<8!ITOlXzIa{(kN

DTBZ])#

v g{JC,ITSliVxFcv$bd?X*T#qr,M9C57}]#

v $bd?X*T2JCZ SLRM #M,+h*9C SLRM c(xPFc#kNDwbZ 2533D:SLRM

#Mi;,Kb|`E"#

v IT9C IBM SPSS Modeler D<m$_xP;%"`-,"#f<m#

v 9ITy]$bd?X*T<mPDE"zI“}K”Zc#kNDwbZ 37 3D:yZX*T}Kd

?;,Kb|`E"#
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$bd?X*TMXw!q

Z3)ivB,#MiPT>D$bd?X*T<mI\Fuxvk“Xw!q”Zc`FDa{#1Xw!q

yZ?vdkVNkX(?j(kd{dk^X)DX5?HTdkVNxPEr1,$bd?X*T<m+

T>KX(#MPwvdkD`TX*T#rK,Z8!dk19CXw!qI\O*#X#}g,g{ $w

0qM $w`pk=JDX5?H`,,Xw!qMa8>b=_<\X*#+Z(#1,9h<G;%TM

`XT#by,1=vdkDs?VE"<`,1,zI\a"Vv9CK=vdk.;#Z5J&CP,X

w!qT$8!nPC,XpG&m|,s?d?DOs}]/1,x$bd?X*TZ"w#M1|*P

C#

%;#MkT//(#Zc.dD$bd?X*Tnl

y]z*SvpZc4(%;#M9G9CT//(#Zc4zIa{,zI\a4=$bd?X*TD8"

nl#bV5VODnlGI;)$L^FyB#

}g,hz CHAID .`D%;V`w,Kc(ZFcX*T51&CP9fr"9CEJ5#`4,T/V

`w;9CP9fr,xG1SZFcP9C$bDj)#b)nlI\b6E,g{z9CT/V`w4z

I%;#M,G4kkT%;V`wFcvD5`H,X*T5IT;O*GVT@c5#*q!n<7D$

bd?X*T5,RG(i9C%;Zc4!zT//(#Zc#

yZX*T}Kd?

9ITy]$bd?X*T<mPDE"zI“}K”Zc#
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"#
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*T4!qVN#
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K5I9c(|PI\+l#G<%d=w,x;G+|GVd=@"Dk:5[`#

g{ CF w;dzRky.=sZ 0,r CF w+Z!h6,PDyP}]E=dTmDky6,sXBz
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#MM4P1d
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v ROC z_B=xr ROC z_a)#MDT\8j#z_;C`N<_=6,rli<7H=_#

v {s([}) y]8(DI>"UkM(Xj<FcvDwv[}YV;}(4$bDCEHEr)D{s
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D:$bd?X*T;,Kb|`E"#

{sj<#"#vJOj>?j#{sHZ?uG<DUku%CG<DI>#2MG5,V;}D{sMG

;ZCV;}ZDyPG<D{s\M#boY({sv&CZ%dn,+I>I&CZyPDG<#

v I>#8(k?uG<`X*DI>#zIT!q L( r Id I>#TZL(I>,k8(I>5#T

ZIdI>,k%w“VN!qw”4%,+3vVN!q*I>VN#(ROC <m;PI>#)

v Uk#8(km>%dnD?uG<`X*DUk#zIT!q L( r Id I>#TZL(Uk,k8

(Uk5#TZIdUk,k%w“VN!qw”4%,+3vVN!q*UkVN#(ROC <m;PUk#)

v (X#g{}]PDG<m>`v%*,G4zIT9C5J(X4w{a{#9C L( r Id S(,

8(k?uG<`X*DS(#TZL(S(,k8(S(5(?uG<D%*})#TZIdS(,k

%w“VN!qw”4%,+3vVN!q*(XVN#(ROC <m;P(X#)

vfj<#"#vJOj>?j#8(a}Fc9CDYV;}#"b,ZHOa{12IT|DK5#kN

DwbZ 643D:T/#Mi;,Kb|`E"#

T/V`wZc(R!n

(}“T/V`w”ZcD“(R”!n(,zIT&CVx(g{IC),!q*9CDc(T08(#9f

r#

!q#M#1!ivB,+!PyP#MxP9(;+G,g{z5P Analytic Server,G4zIT!q^F

*IZdOKPD#M#20 Analytic Server "TdxP$h,9d9(pV#M,r<8C&m,sM}]

/#

Q9CD#M#9Cs`PPD4!r!q*ZHOP|(D#M`M(c()#!qD`M=`,4(D#

MMa=`,R&mD1dMa=$#

#M`M#PvICDc((kNDBfDZ])#

#MN}#TZ?v#M`M,IT9C1!hC,r!q 8( *?v#M`M!q!n#b)X(!n`

FZ@"(#ZcPICD!n,;,.&ZZIT!q`v!nriO#}g,HOq-xg#M1,kd

!qyV57=(.;,9;g;N!P+?yV=(TZ;N+]P57yV#M#

#M}#Pvy]10hC*?vc(zID#MD}?#1iO!n1,#M}a$v,rK?R(i\P

X"C#M},HdZ9CsM}]/1#

^F9(%v#My(QDn$1d#(v^ K-Means"Kohonen"TwoStep"SVM"KNN"Bayes Net Mv_

Pm#M)*Nb;v#MhCn$1d^F#}g,g{IZ3)4SD;%'&,3vX(#MyhD5

71d$CvubO,G4zsE;#{|9C{vD(#KP#M#

":g{?j*{e(/O)VN,G4“v_Pm”!n;IC#

'VDc(

q-xgZc9CD#MGTK`sT&mE"D==r/KD#M#K#M(}#bs?`F

Zq-*DisN=D%,r%&m%*xKP#q-xgG&\?sD;c/}@Fw,;h

*nYD3Fr}'*6MITTdxP57r&C#
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C5.0 Zc9(v_wrfr/#C#MD$w-mGy]Z?v6pa)nsE"UqDVNpV

y>#?jVNXk*V`VN#JmxP`N`Z=vSiDpV#

V`MXi (C&R) wZczIICZ$brV`44[b5Dv_w#C=((}Z?v=hn

s^HuYSJ49C]iVx+57G<pV*N#g{wP3vZcPyPv8<tZ?j

VND3vX(`p,G4+O*CZcG“?Zc”#?jMdkVNITG}V6'rV`

({e"Prrj>);yPpVy*~*pV(4vpV*=vSi)#

QUEST ZcIa)CZ9(v_wD~*V`(,K=(DhF?DGuYsM C&R wVvy

hD&m1d,,12uYZV`w=(P"VDwFTc'VJmP`vpVDdk#dkV

NITG}V6'(,x),+?jVNXkGV`#yPpV<G~*D#

CHAID Zc9C(=3F?4zIv_w,T7(nQDpV#CHAID k C&R wM QUEST Z

c;,,|ITzIG~*w,bb6EP)pV+P`Z=vDV'#?jMdkVNITG

}V6'(,x)rV`#Exhaustive CHAID G CHAID D^}f,|TyPpVxP|9WD

li,+Fc1dHO$#

Logistic XiG;V3F=(,|Iy]dkVND5TG<xPV`#|`FZ_TXi,+I

CDG`p?jVNxG}V6'#

v_PmZcIj6SirN,T>k\e`XDx(~*a{DF;HD_M#}g,zrm

Z0RG)n;I\w'DM'rnPI\T3vL5n/wv}+l&DM'#(}(FNM

"E$@8!#M4HOa{,zIT+T:D5q*6eVZ#MP#v_Pm#MI;if

r9I,dP?vfr_8;vu~M;va{#fr@3r&C,`%dDZ;vfr+v(

a{#

(}469xgZc,cIT{CTf5@gO*DPO&"aOy[lMG<D$]49(E

J#M#CZc`XZw)9SX469 (TAN) xgMm{Ir2Gxg,b)xgw*CZV

`#

PpVvyvDYhH logistic XiDYh|Oq,+Z{Ob)Yh1,PpVvITw* logis-

tic XiVvDPCfznr9d#

The k-n|`Z*X (KNN) Zc+BDv8X*=$bd?UdPkdnZ|D k vTsD`p

r5(dP k *{})#`Fv8`%?|,x;,v8`%6k#

9C'Vr?z (SVM) Zc,IT+}]V*=i,x^h}HbO#SVM ITkc:}]/d

O9C,}gG)|,s?dkVND}]/#
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sV`I>

Z3)73P,X(ms`pDI>_Zd{msDI>#}g,+_gUE{jkKV`*MgUjkK

(;Vms`p)DI>_Z+MgUjkKV`*_gUjkK(m;Vms`p)DI>#9CsV`I

>I8(;,`pD$bsnD`TX*T#

sV`I>Z>JO8&CZX(a{D(X#b)(XI/*#MPDrS,"I\Z5JO|D$b(w

*\b_I>msD;V==)#

} C5.0 #M.b,ZT#MxP@V1,sV`I>G;JCD;Z9CT/V`wZc"@@<mrVv

ZcT#MxPEHrHO1,sV`I>2;hT<G#+I>FcZZD#M;H;+I>FcZZD#

MzzDsn!,byD#M;a2;I\4U\e+7TEr=NN|_D6p,+GZ5J&CP,by

D#M4PDa{I\|C,r*|P;vZCD+n,SxP{Z+msD I>5M#

I>XsT>K$b`pM5J`pD?vI\DiODI>#1!ivB,yPsV`I><hC* 1.0#*

dk(FI>5,I!q 9CsV`I> "+(F5dk=I>XsP#

*|DsV`I>,I!qkyhD$b5M5J5DiOT&D%*q,e}K%*qZVPDZ],;s

*ddkyhDI>#I>;aT/y/#}g,g{+ A sV`* B DI>hC* 2.0,G4+ B sV`

* A DI>+TG1!5 1.0,}G2w7XT|xP|D#

T/V`wZc*z!n

(}“T/V`w”ZcD“Oz”!n(,zITT/Oz;{OX(j<D#M#b)#M+;aPZc\(

fP#

IT*\<7T8(n!P5,*#MP9CDd?}8(nsP5#Kb,TZj>?j,IT*a}"{

sMz_B=xr8(n!P5,a}M{sIZ“#M”!n(O8(DZ]y7(#kNDwbZ 553D

:T/V`wZc#M!n;,Kb|`E"#

r_,IT+ZcdC*ZWNzIzcyP8(j<D#M1#94P#kNDwbZ 543D:T/(#

Zc#9fr;,Kb|`E"#

T/V`wZchC!n

(}“T/V`w”ZcD“hC”!n(,zIT$dCiOICD@V1d!n#

}Kv{e#MzIDVN#SdvP}%Iwv#MzIDyP=SVN,b)#Mydk=“{e”Zc

P#g{;kX"yPdk#MPD[OCV,k!PK4!r#g{#{9CVvZcr@@Zc+[OC

VD<7Tkwvdk#MCVD<7TxPHO,rk7#!{!PK!n#

T/}5Zc

“T/}5”Zc9C`V;,=(4@cMHO#MTCv,x}56'a{,b9zITZ;N(#KPP

"T`V=(#zIT!qyCc(,"Ti!nD`viO#}g,zIT9Cq-xg"_TXi"

C&RT M CHAID #M$b!?[5,T7(DV#MDT\nC,"RIT"T=x"r0MrsXi(D

;,iO#ZcP?!nD?vI\iO,y]z8(Db?*?vr!#MEr,"#fnQ#MCZ@V

r+4DVv#kNDwbZ 533DZ 5 B, :T/(#Zc;,Kb|`E"#

>}#P~1Vh*|<7X@F?Xz0T0^hli?vtTMIT4h*w{X(tTD5#(}9C

“T/}5”Zc,Vv&ITzI"THm`#M,b)#My]9(`M"|Z"s!Md{Q*rS4$

btT5#

58 IBM SPSS Modeler 17 (#Zc



hs#;v?jVN(G+hC*?j)MAY;vdkVN(G+hC*dk)#?jXk*,x(}56

')VN,gjdrUk#dkVNITG,xrV`,+_P^F,43)dkI\;JO;)#M`M#

}g,C&R w#M\+V`V{.VNw*dk9C,x_TXi#M;\9Cb)VN"+Z8(b)VN

s!T|G#bM9C%@(#Zc1D*s`,#}g,;\ CHAID #MGZ CHAID ZcP9GZT/

}5ZcPzI,d$w==<`,#

5JM(XVN#5JM(XCZ*3)G<a)_Zd{G<D=SX*T,-rI\GC'*@9(}]

/!T8\eD;?V(S()r;vG<zm;)`,Dv8(5J)H#g{8(5JVN,G4 C&R w

M CHAID c(IT9CCVN#C&RT"CHAID XiM GenLin c(IT9C(XVN#d{#M`M+!

Tb)VN"TNb==9(#M#5JM(XVNvCZ#M9(,"RZ@@M@V#M1;hT<G#

PX|`E",kNDZ 273D:9C5JM(XVN;wb#

0:#g{z+mZc=S=T/V`wZcirT/}VZci,G4mP+Bv`vd{FTBfdP;

v0:*7Dd?:$G"$GE"$R"$XR M $XRE#

4U_},Z@V}LPzIDVND{FyZ?jVN,+G*SOj<0:#0: $G M $GE Ice_

T#MzI,$R GCZ>}PD CHAID #MyzID$bD0:,$X (#G9C{ezID,x $XR"$XS

M $XF Z?jVNVp*“,x”"“V`”r“j>”VNDivBCw0:#;,D#M`M9C;,D0:/#

'VD#M`M

'VD#M`M|(q-xg"C&R w"CHAID"Xi"GenLin"n|`Z*XM SVM#kNDwbZ 60

3D:T/}5Zc(R!n;,Kb|`E"#

T/}5Zc#M!n

(}“T/}5”ZcD“#M”!n(,zIT8(*#fD#M}T0CZHO#MDj<#

#M{F#zITy]?jrj6VN(r48(K`VN1D#M`M)T/zI#M{F,r_8((F

{F#

9CVx}]#g{(eKVxVN,G4K!nI7#v57VxD}]CZ9(#M#

4(pV#M#x8(*pVVNDdkVND?vI\59(;v%@#M#kNDwbZ 233D:9(

pV#M;,Kb|`E"#

#MEr@]#8(CZHO#MDj<#

v `XT#bG?uG<D[b5M#M$bD5.dD Pearson `XT#`XTG=Vd?.dD_TX*

_H,5=S| 1 5wd?.dDX5=?#(`XTD5Z -1 M +1 .d,-1 zmj+:X5,+1 z

mj+}X5#5* 0 m>^_TX5,+_P:`XTD#M+EZns#)

v VN}##MPCw$bd?DVND}?#Z3)ivB,!q9COYVND#MIr/}]<8}

L"a_T\#

v `Tsn#`TsnG#M[b5`TZ$b5D=nk[b5`TZ=y5D=nDHJ#Z5J&C

DGH,|TH#M`TZ U r X` #M(v5X?jVND=y5w*$b5)DT\#TZCD#

M,K5&!Z 1,5wK#MHU#M|+7#`TmssZ 1 D#M;gU#M+7,rKbyD#M

;Pbe#TZ_TXi#M,`TmsH,Z`XTD=="R4mSNNBDE"#TZG_T#

M,`Tmsk`XT^X"R*@@#MT\a)K=S_H#

#MEr==#g{}Z9CVx,G4IT8(y]57Vx9GliVxxPEr#TZsM}]/,9

CVxT#MxP$8!+ssa_4P\&#
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*9CD#M}#8(*ZZczID#MiPT>Dns#M}#4U8(DEHj<+3NPvEH?0

D#M#(}vSK^F,zITTH|`#MDa{,+bI\a5MT\#JmDns5* 100#

Fc$bd?X*T#TZzI`&X*Tb?D#M,ITT>;v<m45w@@#MP?v$bd?D

`TX*T#(#z*+(#Dw*+&EZnX*D$bd?O,"<G*zM>}G)n;X*D$bd

?#k"b,$bd?X*TI\avSFc3)#MyhD1d,g{vv#{Tm`;,D#MxPc:

TH,G4;(i@@d?X*T#+Vv^FZ*x;==wD8v#MOa|PC#kNDwbZ 363

D:$bd?X*T;,Kb|`E"#

ZBPivB;#f#M#8(`XT"`TsnMyCVN}DP5#^(zcb)j<PDNb;vD#

M+;*z,"R;aZc\(fPPv#

v `XT!Z#bG*|,Z**(fPD#MDn!`XT(TxT5m>)#

v 9CDVN},}#bG*|,DNb#M+9CDnsVN}#

v `TsnsZ#bG*|,DNb#MDns`Tsn#

r_,IT+ZcdC*ZWNzIzcyP8(j<D#M1#94P#kNDwbZ 543D:T/(#

Zc#9fr;,Kb|`E"#

T/}5Zc(R!n

(}“T/}5”ZcD“(R”!n(,zIT!q*9CDc(M!n"8(P9fr#

!q#M#1!ivB,+!PyP#MxP9(;+G,g{z5P Analytic Server,G4zIT!q^F

*IZdOKPD#M#20 Analytic Server "TdxP$h,9d9(pV#M,r<8C&m,sM}]

/#

Q9CD#M#9Cs`PPD4!r!q*ZHOP|(D#M`M(c()#!qD`M=`,4(D#

MMa=`,R&mD1dMa=$#

#M`M#PvICDc((kNDBfDZ])#

#MN}#TZ?v#M`M,IT9C1!hC,r!q 8( *?v#M`M!q!n#b)X(!n`

FZ@"(#ZcPICD!n,;,.&ZZIT!q`v!nriO#}g,HOq-xg#M1,kd

!qyV57=(.;,9;g;N!P+?yV=(TZ;N+]P57yV#M#

#M}#Pvy]10hC*?vc(zID#MD}?#1iO!n1,#M}a$v,rK?R(i\P

X"C#M},HdZ9CsM}]/1#

^F9(%v#My(QDn$1d#(v^ K-Means"Kohonen"TwoStep"SVM"KNN"Bayes Net Mv_

Pm#M)*Nb;v#MhCn$1d^F#}g,g{IZ3)4SD;%'&,3vX(#MyhD5

71d$CvubO,G4zsE;#{|9C{vD(#KP#M#

'VDc(

q-xgZc9CD#MGTK`sT&mE"D==r/KD#M#K#M(}#bs?`F

Zq-*DisN=D%,r%&m%*xKP#q-xgG&\?sD;c/}@Fw,;h

*nYD3Fr}'*6MITTdxP57r&C#
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V`MXi (C&R) wZczIICZ$brV`44[b5Dv_w#C=((}Z?v=hn

s^HuYSJ49C]iVx+57G<pV*N#g{wP3vZcPyPv8<tZ?j

VND3vX(`p,G4+O*CZcG“?Zc”#?jMdkVNITG}V6'rV`

({e"Prrj>);yPpVy*~*pV(4vpV*=vSi)#

CHAID Zc9C(=3F?4zIv_w,T7(nQDpV#CHAID k C&R wM QUEST Z

c;,,|ITzIG~*w,bb6EP)pV+P`Z=vDV'#?jMdkVNITG

}V6'(,x)rV`#Exhaustive CHAID G CHAID D^}f,|TyPpVxP|9WD

li,+Fc1dHO$#

_TXiG;V(}bO1_r=fT5Vc\}]M$bDU(3F=(,|I9$b5M5

Jdv5.dDnln!/#

“ce_T”#MT;c_T#MxPK)9,byrd?(}8(DX*/}krSM-d?_

T`X#xR,C#M9Jmrd?*G},V<#||(3F#Ms?VD&\,dP|(_

TXi"logistic Xi"CZF}}]DT}_T#MT0xd>'zf#M#

The k-n|`Z*X (KNN) Zc+BDv8X*=$bd?UdPkdnZ|D k vTsD`p

r5(dP k *{})#`Fv8`%?|,x;,v8`%6k#

9C'Vr?z (SVM) Zc,IT+}]V*=i,x^h}HbO#SVM ITkc:}]/d

O9C,}gG)|,s?dkVND}]/#

_TXi#My]?jM;vr`v$bd?.dD_TX5$b,x?j#

T/}5ZchC!n

(}“T/}5”ZcD“hC”!n(,zIT$HdCiOICD@V1d!n#

}Kv{e#MzIDVN#SdvP}%Iwv#MzIDyP=SVN,b)#Mydk=“{e”Zc

P#g{;kX"yPdk#MPD[OCV,k!PK4!r#g{#{9CVvZcr@@Zc+[OC

VD<7Tkwvdk#MCVD<7TxPHO,rk7#!{!PK!n#

Fcj<sn#TZ,x(}56')?j,1!ivBaKPj<snFcTFcb?r@c5kf5.d

Dn5;"T>b)@c5D`|%dLH#
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T/[`Zc

T/[`Zc@cMHO6p_P`FXwG<iD[`#M#ZcD$w==kd{T/(#Zc`,,b

9zITZ;N(#KPPTi`v!niO##MI9Cy>b?xPHO,T"T}K[`#MDP'T

T0TdxPEr,"a);vyZX(VNDX*TDb?#

[`#M##CZ6pZsxVvPICwdkDi#}g,zI\#{yZgUkD3FXw4kTM'

:,ryZM'}%:rD~qxkTM':#ITZ;KbM':0dXwDivBxPKYw -- zI\;

*@*0R`YvM':,rCC24Xw%(eM':#[`#M#Fw;\`=D'0#M,r*d;9

C?jVN,R;5XI@c*frYD_e$b#[`#MD5I#M6q}]PPK$DVi"a)b)

ViDPC5wE"D\&47(#kNDZ 1733DZ 11 B, :[`#M;,TKb|`E"#

hs#bGCZ(eK$XwD;vr`vVN#[`#M9C?jVND==kd{#M;,,r*d;w

v\;@@*frYDX($b#`4,dCZ6pI\`XDv8i#}g,z^(9C$bx(M'aw

'9GT$)wv}+l&D[`#M#+zIT9CyZM'TK`BoDcrT+M'ViD[`#M#

;9C(XVNM5JVN#

@@VN#d;;9C?j,+GzIT!qTX8(*ZHO#MP9CD;vr`v@@VN#I(}b

?[`xVb)VNDC5iv4@@[`#MDP'T#

'VD#M`M

'V#M`M|(=="K y50 Kohonen `M#

T/[`Zc#M!n

9C“T/[`”ZcD“#M”!n(IT8(*#fD#M},T0CZHO#MDj<#

#M{F#zITy]?jrj6VN(r48(K`VN1D#M`M)T/zI#M{F,r_8((F

{F#

9CVx}]#g{(eKVxVN,G4K!nI7#v57VxD}]CZ9(#M#

#MEr@]#8(CZHOMEr#MDj<#

v Silhouette#w}b?[`aOMVk#PXj8E",kNDBfD Silhouette EHb?#

v [`}##MPD[`}#

v n![`Ds!#n![`Ds!#

v ns[`Ds!#ns[`Ds!#

v n!/ns[`#n![`kns[`Ds!HJ#

v X*T#VN!n(OD@@VNDX*T#"b;PZ@@VNQ8(1,E\Fc#

#MEr==#g{}Z9CVx,G4IT8(y]57}]/9Gli}]/xPEr#TZsM}]

/,9CVxT#MxP$8!+ssa_4P\&#

*#tD#M}#8(*ZZczIDiPPvDns#M}#4U8(DEHj<+3NPvEH?0D#

M#"b,vSKns#M}+u:4PYH#JmDns5* 100#

Silhouette EHb?
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1!EHb?,Silhouette,1!5* 0,bGr*!Z 0 D5(4:5)m>dVdD[`PD[b5kc.

dD=y`ksZ[b5km;v[`PcDn!=y`k#rK,_P: Silhouette 5D#MIT2+X*

z#

EHb?5JO*^DD silhouette 5},|aOK[`aO(+r|,t\aO[`D#M)M[`Vk(+

r|,_HVk[`D#M)DEn#=y Silhouette 5}GZyP[b5ODr%=y,?v%@[b5&

CBPFc:

(B - A) / max(A, B)

dP A *S[b5=dyt[`DXDD`k,B *S[b5=?vd{[`XDDn!`k#

Silhouette 5}(0d=y5)s!Z -1(m>+nD#M)k 1(m>+CD#M).d#ITZ\e[b

56pOs=y5(C=\e Silhouette),2IZ[`6pOs=y5(C=[` Silhouette)#`kIT9

C Euclidean `kxPFc#

T/[`Zc(R!n

(}“T/[`”ZcD“(R”!n(,zIT&CVx(g{IC),!q*9CDc(T08(#9fr#

Q9CD#M#9Cs`PPD4!r!q*ZHOP|(D#M`M(c()#!qD`M=`,4(D#

MMa=`,R&mD1dMa=$#

#M`M#PvICDc((kNDBfDZ])#

#MN}#TZ?v#M`M,IT9C1!hC,r!q 8( *?v#M`M!q!n#b)X(!n`

FZ@"(#ZcPICD!n,;,.&ZZIT!q`v!nriO#}g,HOq-xg#M1,kd

!qyV57=(.;,9;g;N!P+?yV=(TZ;N+]P57yV#M#

#M}#Pvy]10hC*?vc(zID#MD}?#1iO!n1,#M}a$v,rK?R(i\P

X"C#M},HdZ9CsM}]/1#

^F9(%v#My(QDn$1d#(v^ K-Means"Kohonen"TwoStep"SVM"KNN"Bayes Net Mv_

Pm#M)*Nb;v#MhCn$1d^F#}g,g{IZ3)4SD;%'&,3vX(#MyhD5

71d$CvubO,G4zsE;#{|9C{vD(#KP#M#

'VDc(

K-Means Zc+}]/[`=;,Vi(4[`)#K=(+(eL(D[`}?,+G<|zV

dx[`,T0w{[`PD,1=x;=E/^(YDx#M#k-means Zcw*;VG`='

0zF,|";T<$ba{,xGR>~,ZdkVN/PD#=#

Kohonen ZcazI;Vq-xg,Kq-xgICZ+}]/[`=wvnli#Kxg57j

Is,`FDG<&Zdv3dPt\X[/,nlsDG<r&KK6k#zIT(}i4#

MiP?v%*y6q[b5D}?4Rvf#OsD%*#b+CzT[`D`&}?Py@

F#

TwoStep Zc9C~W[`=(#Z;=jIr%}]&m,Tc+-<dk}]9u*I\mD

S[`/O#Z~=9Cc6[`=(+S[`;=;=O"*|sD[`#TwoStep _P;vE

c,MG\;*57}]T/@FnQ[`}#|IT_'&mlODVN`MMsMD}]

/#
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T/[`Zc*z!n

9C“T/[`”ZcD“Oz”!n(ITT/Oz;{OX(j<D#M#b)#M+;aPZ#MiP#

zIT8(n! silhouette 5"[`}"[`s!M#MPyC@@VNDX*T#&y](#ZcPD8(4

v( Silhouette T0[`D}?Ms!#kNDwbZ 623D:T/[`Zc#M!n;,Kb|`E"#

r_,IT+ZcdC*ZWNzIzcyP8(j<D#M1#94P#kNDwbZ 543D:T/(#

Zc#9fr;,Kb|`E"#

T/#Mi

4PT/(#Zc1,Zc@@?vI\!niODr!#M,yZz8(Db?*?vr!#MEr,"+

nQ#M#fZ4OT/#MiP#K#Mi5JO|,CZczID;vr`v#MD/O,dP#MI%

@;/@r!PCZ@V#?v#MPP#M`MM9(1d,T0JOC#M`MD`vd{b?#IT4

Ub)PPDNb;PTmxPEr,TclY7(nX"D#M#

v */@NN;v%@D#Mi,k+w#Mi<j#;s,ITSbozIC#MD(#Zc=w$w

x,rzI#Mi1>=#M!Ce#

v 9CuT<<NITlYx1[X@@?v#M`M,\agB#IT+wuT<zIj<s!D<N#

j<s!D"c<ITn`T> 1000 vc"RaZ}]/|,|`c1yZy>#(vTZ"c<,<m

?T>;NMXBzI;N,yTON}]PDNb|D(}gZ4!P hCfzVS 1|Bfzy>r

Vx)Z?NXBfF"c<1<a43v4#

v 9C$_8Z“#M”!n(OT>r~XX(DPr|DCZTmErDP#(2IT(}%wPjb|D

ErP#)

v 9C“>}”4%T@C>}NN4CD#M#

v *XB*PEr,k%wPjb"+CPOE=yh;C#

v g{}Z9CVx,G4I!qi4I&CD57VxrliVxDa{#

X(DP!vZ*THD#MD`M,BDQj8Pv#

~*?j

v TZ~*#M,uT<<mT>5J5DV<Mk$b5D;~,4lY1[Xm>?v`pP}7$b

DG<u}#

v EHj<k“T/V`w”(#ZcPD!n%d#kNDwbZ 553D:T/V`wZc#M!n;,K

b|`E"#

v TZns{s,9a(fzzDns}DYV;}#

v TZ[}a},IT9C$_8|D!(DYV;}#

{e?j

v TZ{e(/O)#M,uT<<mT>5J5DV<Mk$b5D;~,4lY1[Xm>?v`pP

}7$bDG<u}#

v EHj<k“T/V`w”(#ZcPD!n%d#kNDwbZ 553D:T/V`wZc#M!n;,K

b|`E"#

,x?j

v TZ,x(}56')#M,+y]?v#MD[b5$b<N"c,SxlY1[Xm>#M.dD`

XT#TZCD#M,c&wrZ[/ZTG_\',x;GZ{v<NPfzV<#
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v EHj<k“T/}5”(#ZcPD!n%d#kNDwbZ 593D:T/}5Zc#M!n;,Kb|

`E"#

[`?j

v TZ[`#M,+y]?v#MD[`Fc<N"c,SxlY1[Xm>[`V<#

v EHj<k“T/[`”(#ZcPD!n%d#kNDwbZ 623D:T/[`Zc#M!n;,Kb|

`E"#

!q@V#M

9C?PI!q@VP9CD#M#

v TZ~*"{eM}V?j,zIT!q`v@V#M,"+@ViOZ;v{e#MiP#(}aO`

v#MD$b,IT\b%v#MDV^T,9yCD{e<7T(#HSN;#MPqCD<7T*

_#

v TZ[`#M,;N;\!q;v@V#M#1!ivB,WH!q%6#M#

zIZcM#M

ITS4OT/#MiD9(;CzId1>,rT/(#Zc#}g,1z;PSP9(T/#MiD-<

w1,bI\G#PC#Kb,9IT*T/#MiPPvDNN%@#MzI#Mir(#Zc#

T/(#i

S“zI”K%P,!q#MA!Ce+T/#MimS=#M!CeO#ITzID#MxP#f,r_Z;

XBKPwDivB9C|#

r_,ITS“zI”K%P!qzI(#ZcTc+(#ZcmS=w$wx#IT;CX4j{D(#K

P,x9CKZcXB@F!(D#M#

%@#Mi

1. Z#MK%P,+wyhD%@#Mi#i1>ZBDT0rPr*#

2. SBT0rPD“zI”K%P,!q#MA!Ce+%@(#imS=#M!CeO#

3. r_,ITSBT0rPD“zI”K%P!qzI(#ZcTc+%@(#ZcmS=w$wx#

zI@@<m

TZ~*#M,ITzI@@<mT1[@[MTH?v#MDT\#@@<m;JCZT/}5rT/[`

ZczID#M#

1. ZT/V`wT/#MiD9C?PB,!q*@@D#M#

2. S“zI”K%P,!q@@<m#b+T>“@@<m”T0r#

3. !q<m`MMd{h*D!n#

@@<N

ZT/#MiD“#M”!n(O,ITrB/@TT>y>?v#MD%@<N#TZT/V`wMT/}5

i,“<N”!n(,1T>43yP#MiOa{D<NM$bd?X*T#kNDwbZ 363D:$bd

?X*T;,Kb|`E"#

TZT/V`w,rT>V<<;xTZT/}5rT>`X"c<(2F*“"c<”)#
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Z 6 B v_w

v_w#M

(}v_w#M,zIT*"y];iv_frT44D[b5xP$brV`DV`53#g{Q+}]V

IzPK$D`p(}g,_gUMMgU{n")'MG)'"61KMG61Kr8z`M),G4zI

T9CT:D}]49(CZT_Pn_<7TDIv8rBv8xPV`Dfr#}g,ITyZjdMd

{rX9(TECgUr:rbrxPV`Dw#

K=((P1F* friI )P`vEc#WH,/@wD,1ITwTX4v#M3sDF[}L#bk

d{“Zd”(#<u;,DX=,Zd{“Zd”(#<uP,c\QKbdZ?_-#

dN,K}L;a+f}0lv_DtTT/|,ZdfrP#;aa_wD<7TDtT+;vT#K=(

IqCG#PCD}]E","RICZZ`5d{'0=((gq-xg).0+}]uu=`XVN#

v_w#iI*;I if-then frD/O( fr/ ),Z`}ivBKfr/T|*4SDN=T>E"#v

_wm>(ITCz*@}]tTGgN+\e pV r Vx IkJb`XDS/#fr/m>(ITCz

*@X(n?ik_ea[GgNX*D#}g,TBfrMxvKXZ5C:rD;i{5D E* :

IF tested = ’yes’
AND mileage = ’low’
THEN -> ’BUY’.

w9(c(

DVc(ICZ4PV`MNVv#b)c(4PDYwy>`, - li}]/PDyPVN,(}+}]p

V*`vSi4R=\;5VnQV`r$bDVN#K}L+X4&CT+SipVI=4=!D%;,1

=waxz$(IX(D#9u~y(e)#9(wD}LPyCD?jMdkVNITG,x(}V6')

rV`(b!vZyICDc()#g{9CDG,x?j,G4zIXiw;g{9CDGV`?j,G4

zIV`w#

V`MXi (C&R) wZczIICZ$brV`44[b5Dv_w#C=((}Z?v=hn

s^HuYSJ49C]iVx+57G<pV*N#g{wP3vZcPyPv8<tZ?j

VND3vX(`p,G4+O*CZcG“?Zc”#?jMdkVNITG}V6'rV`

({e"Prrj>);yPpVy*~*pV(4vpV*=vSi)#

CHAID Zc9C(=3F?4zIv_w,T7(nQDpV#CHAID k C&R wM QUEST Z

c;,,|ITzIG~*w,bb6EP)pV+P`Z=vDV'#?jMdkVNITG

}V6'(,x)rV`#Exhaustive CHAID G CHAID D^}f,|TyPpVxP|9WD

li,+Fc1dHO$#

QUEST ZcIa)CZ9(v_wD~*V`(,K=(DhF?DGuYsM C&R wVvy

hD&m1d,,12uYZV`w=(P"VDwFTc'VJmP`vpVDdk#dkV

NITG}V6'(,x),+?jVNXkGV`#yPpV<G~*D#

C5.0 Zc9(v_wrfr/#C#MD$w-mGy]Z?v6pa)nsE"UqDVNpV

y>#?jVNXk*V`VN#JmxP`N`Z=vSiDpV#
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yZwDVvD;cC(

TB*;)yZwDVvD`vC(:

VN#7(I\I*X(`pDI1DK1#

Vc#+v88(*8v`p.;,g_gUi"PHgUiMMgUi#

$b#4(fr"9Cb)fr4$b44B~#$b9I\b6E"T+$btTk,xd?5`X*#

}]5,Md?8!#SsMd?/OP!qPCD$bd?S/,TCZ9(}=DN}#M#

;%j6#7(vkX(SiPXDX5,"Z}=DN}#MP8(b)X5#

`pO"Mx4/,xd?#Tn!Dp'E"Ti$bd?`pM,xd?xPXB`k#

;%w9(w

ITT/zIw#M,;sKCc(!q?;6DnQpV,2IT9C;%w9(w4XF#MDzI,"

Z#f#Mi.0KC(5*6+7rr/w#

1. 4(w"mSTBN;v_wZc:C&R w"CHAID r QUEST#

":C5.0 w;'V;%=w9(#

2. r*Zc,"Z“VN”!n(O!q?jVNM$bd?VN,;sZh*18(d{#M!n#PX_

e5w,kNDww9(ZcD5#

3. Z“9(!n”!n(D“?j”feO,!qt/;%a0#

4. %wKPTt/w9(w#

dPT>KSyZc*<D10w#ITpc`-M^tw,"ZzI;vr`v#M.0CJvf"gUM

`XDE"#

"M(O)

v 9C C&R w"CHAID M QUEST Zc1,#MP9CDyPPrVNDf"`M<XkG}V(xGV

{.)#X*D0,IT9CXBV`ZcTf"`MxP*;#

v 9IT!q9CVxVN+}]Vt=57y>MbTy>P#

v w*9Cw9(wDm;Vfz=(,2IT1SS(#ZcPzIw#Mrd{ IBM SPSS Modeler #M#

kNDwbZ 773D:1S9(w#M;,Kb|`E"#

zIM^tw

9Cw9(wD“i4w”!n(ITi4SyZc*<D10w#

1. *zIw,kSK%P!q:

w > z$w

53+(}]ipV?vV'1={O;vr`v#9j<49(w#;s,Iy]9CD(#=(Z?

vpV&T/!qnOJD$bd?#

2. 2IT!q zIwDZ;c mS;vc#
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3. *Z;vX(ZcBmSV',I!qCZc,;s!q zIV' #

4. *!q3vpVy9CD$bd?,k!qyhDZc,;s!q9C(FpVzIV'#kNDwb

:(e(FpV;,Kb|`E"#

5. *^tV',I!q3vZc,;s!q F}V' Te}y!qDZc#

6. *F}wDnWc,I!q F}Z;c #

7. vTZ C&R wM QUEST w,I!qzIwM^ty]I>4STc((Kc(Iy]UKZc}w{

gU@F)xP^t,(#azI;vOr%Dw#kNDwbZ 783D:C&R wZc;,Kb|`E

"#

Zi4w!n(OA!pVfr

i4“i4w”!n(ODpVfr1,=(Em>Yg5|,Z6'P,x2(Em>Yg5;|,Z6'

P#rK,mo= (23,37] m>S 23(;,)= 37(,);4S 23 TO= 37#Z“#M”!n(O,`,D

ivT>*:

Age > 23 and Age <= 37

POwDzI#*POwzIYw(}g,g{KYwyCD1dH$ZD$),I%w$_8OD“#94

P”4%#

K4%vZwzIZdtC#K4%+910DzIYwZd10c#9,"#tyPQmSDZc,+;#

fywD|D,2;XUC0Z#w9(w+#Vr*4,,Tczy]h*zI#M"|B8n,rTJ1

Dq=<vdv#

(e(FpV

(}“(epV”T0r,zIT!q$bd?"*?vpV8(u~#

1. Zw9(wD“i4w”!n(O!q;vZc,;sSK%P!q:

w > (}(FpVz$V'

2. SB-PmP!qyhD$bd?,r%w$bd?4%,Ti4?v$bd?Dj8E"#kNDwb

Z 703D:i4$bd?j8E";,Kb|`E"#

3. IS\*?vpV!qD1!u~,r!q(F*pV8(J1Du~#

v TZ,x(}56')D$bd?,IT9C`-6'5VNT8(dZ?vBZcPD5D6'#

v TZV`$bd?,I9C`-/O5r`-Pr5VN,T8(3d=?vBZcDX(5(g{G

Pr$bd?,G48(5D6')#

4. !q zI ,9C!(D$bd?XBzIV'#

Z;<G#9frDivB,(#I9CNN$bd?pVw#(;D}bivG1ZcG?Zc(4yP[

b5<dZ`,D?j`P,Sx;PIpVD[b5),ry!qD$bd?G#}(4;PIpVD$b

d?)1^(pVw#

1'5#vTZ CHAID w,g{x(D$bd?PP1'5,G4ITZ(e(FpV1!q+b)1'5

VdxX(DSZc#(TZ C&R wM QUEST,I9Cfzn4c(P(eD==&m1'5#kNDwb

Z 703D:pVDj8E"MzCn;,Kb|`E"#)

< 28. “#94P”4%
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i4$bd?j8E"

“!q$bd?”T0rPT>KICZ10pVD$bd?(P1F*“zfd?”)D3F?#

v TZ CHAID M Exhaustive CHAID,PvK?vV`$bd?D(=3F?;g{$bd?G}V6'`

M,G4T> F 3F?#(=3F?IC4b??jVNkpVVND;`XLH#O_D(=3F?(#

kOMDEJPX,bb6E=vVNd;`XDzJOM - m>KpViv<C#bo2+TIH|(Z

Z,r*TIH<GKTBB5,4k+rpV`H,}rpV|W_PO_D3F?MOMDEJ#

v TZ C&R wM QUEST,T>K?v$bd?DDx5#g{9CK$bd?,G4Dx5=s,8Zc

MSZcdD?Hnl=s#(?Zc8dPyPD[b5<dZ;v?j`pPDZc;wPDSJ=

Y,K#MbO}]D'{M=C#);d05,O_DDx5(#m>TK`MDwxPKPCDp

V#y9CDSJb?Zw9(ZcP8(#

pVDj8E"MzCn

IZ“i4w”!n(P!qNbZc,;s!q;Z$_8R`DpVE"4%i4PXCZcDpVj8E

"#K1+T>y9CDpVfr0`XD3F?#TZ C&R wV`w,+T>Dx5MX*5#X*5I

CZb?zCnk-<pVVNdD;BT,dP“nQ”zCn(#GTpVVN#bCnqDVN#TZ C&R

wM QUEST,9+PvyPCZzfw*$bd?Dfzn#

*`-!(ZcDpV,I%w;ZzCnfes`D<jTr*“(epV”T0r#(w*l]==,IT

Z%w<j!qzCnw*-<pVVN.0,SPmP!qKzCn#)

fzn#g{JC,G4akTy!ZcT>w*pVVNDyPzCn#zCnGZx(G<Dw*$bd

?51'19CDfzVN#x(pVJmDnszCn}Zw9(ZcP8(,+5J}?!vZ57}

]#;c42,1'}]=`,I\9CDzCn=`#TZd{v_w#M,K!n(*U#

":*Z#MP|,fzn,XkZ57WNTdxPj6#g{57y>;P1'5,G4;aj6NNz

Cn;ZbTr@V}LPv=D_P1'5DyPG<+T/dkG<}nsDSZc#g{ZbTr@V

}LP$ZvV1'5,k7#5Z57y>P2&Z1'4,#zCnTZ CHAID w;IC#

d; CHAID wP;9CzCn,+1(e(FpV1,TI!q+b)zCnVdxX(DSZc#kND

wbZ 693D:(e(FpV;,Kb|`E"#

(FwNS<

Zw9(wD“i4w”!n(PT>10Dw#1!ivB,+9*wPyPDV',+2IT4Uh*9*

M[~V'"(Fd{hC#

v %w8ZcRBGDuE (-) IT~XdyPSZc#%w8ZcRBGDSE (+) T>dSZc#

v 9C“S<”K%r$_8|DwD=r(SOAB"SsARrSRAs)#

v %ww$_8OD“T>VNM5j)”4%TT>r~XVNM5j)#

v 9CEs54%Esru!S<,r%w$_8R`Dw4<4%Ti4j{wD<#

v g{}Z9CVxVN,G4IZwNS<D57VxMbTVx.dxP;;(!q S< > Vx )#T

>bTy>1,ITi4+;\`-w#(+Z0ZRBGD4,8PT>10Vx#)

v %wpVE"4%($_8nR`D“i”4%)Ti410pVDj8E"#kNDwb:pVDj8E"

MzCn;,Kb|`E"#

v +Z?vZcPT>3F?"<Nr,1T>=_(kN{BD)#

T>3F?M<N
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Zc3FE"#TZV`?jVN,?vZcPDmT>?vV`PDG<}MYVHT0CZczmD{v

y>DYVH#TZ,x(}56')?jVN,CmT>?jVND=y5"j<n"G<}M$b5#

Zc<N#TZV`?jVN,<N*?jVND?v`pPDYVHuN<#mP?PD0fG;vU+y

>,dT&DU+m>CZc<NPD?v?jVN`p#TZ,x(}V6')?jVN,C<NT>Zc

PG<D?jVND1=<#

vf

“vf”!n(IT>wPyPUKZcD3F?#vfICZb?x(ZcOD=y5rH}k\=y5.d

Dnls!#;c45,Knl=s,w*v_$_DwM=P'#}g,3vZcD8}r“a}”5* 148%

m>,CZcPDG<dZ?j`pPDI\TsEGdw*;v{eCZ}]/DI\TD 1.5 6#

TZ C&R wM8(@9}HbO/OD QUEST Zc,T>=i3FE":

v wzI/O - Q}%@9}HbO/OD57y>

v @9}HbO/O

TZd{ C&R wM QUEST ;%wT0yP CHAID ;%w,;T>wz$i3FE"#

(}“vf”!n(,zIT4PBPYw:

v T>?vZc3F?"[}}3F?rV;}3F?#

v T>vfr{s#

v +S<ZmM<mdxP;;#

v !q?j`p(vV`?j)#

v y]8}YVHTm4}rr5rEr#g{T>DG`vVxD3F?,G4(#+Er&CZ57y

>x;GbTy>#

;c45,ZvfmP!(DZ]2aZwNS<PC=|B,4.`;#}g,g{ZmP!q3vP,G

42aZwP!P`&DZc#

V`vf

TZV`w(89CV`?jd?Dw),Svf8}YVHI4v?vZcOx(?j`pDH}k\H}

dDnlP`s#

@NT>Zc3F?

ZKS<DmP,+*?vUKZcT>;P#}g,g{1Jn/D\l&G 10%,+P 20% DG<dZ

Zc X Z"Rvv}+Dl&,G4CZcD8}YVH&* 200%,m>CiPDl&_xP:rDI\T

sEG\K}D=6#

TZ C&R wM8(@9}HbO/OD QUEST Zc,T>=i3FE":

v wzI/O - Q}%@9}HbO/OD57y>

v @9}HbO/O

TZd{ C&R wM QUEST ;%wT0yP CHAID ;%w,;T>wz$i3FE"#

Zc#10ZcDj6(T>Z“i4w”!n(O)#

Zc:n#CZcPD\G<}#
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Zc (%)#}]/PyPdZKZcODG<DYVH#

vf:n#dZKZcO"R_P!(?j`pDG<}#;d05,Z}]/DyPdZ?j`pDG<

P,P`YG<dZCZc?

vf (%)#Z{v}]/D?j`pP,yPdZKZcODG<DYVH#

l& (%)#10ZcPtZ?j`pDG<DYVH#COBDPDl&P12F*“%dn”#

8} (%)#10ZcDl&YVH,Tl&YVH`TZ{v}]/DYVHm>#}g,8}5* 300% m

>CZcPDG<dZ?j`pPDI\TsEGdw*;v{eCZ}]/DI\TD}6#

[}3F?

Z[}S<P,mD?PT>;vZc,+3F?G[}D,"48}YVHT}rr5r3rEr#}g,

g{45rEr,G4WHPv8}YVHn_DZc,"RSB4DPPD3F?GTCP0OfDPD[

}}#

fEymSZcDl&YVH=4=M,[}8}YVH+pP5M#ns;PD[}8}(#G 100%,r*

K1+|({v}]/#

V;}

ZKS<P,mPD?;P<m>;vV;}x;GZc#V;}ITGDV;} (4)"eV;} (5)".V;

} (10)"~.V;} (20) rYV;} (100)#g{h*`vZcT9cKYVH(}g,g{T>DV;}1,

x0=vZc|,D[b5;=yP[b5D 50%),G4IZ;vV;}PPv`vZc#ITTmDd`

?VxP[},Rk[}S<DbM==`,#

V`{sM6JX(J

TZV`w,vf3F?2I4{sM6JX(JT>#(}“(e{s”T0r,zIT*?v`p8(Uk

M'v#

1. Z“vf”!n(O,%w$_8OD“{s”4%(j"* $/$)TCJCT0r#

2. dk?jVND?v`pDUkM'v5#

}g,g{*?vM'JD([DI>G $0.48,xSS\}vB$)D}+l&PqCDUkG $9.95,G4

?v no l&+(Q $0.48,x?v yes l&+,! $9.47(4 9.95-0.48 Fc)#

ZvfmP, {s DFc==*UKZcD?uG<PD\Uku%'v#ROI G3vZcD\{s}T\
'vC=D5#

"M(O)

v {s5v0lZvfmPT>D=y{sM6JX(J,ITw7i43F?,HdJOi4{s#{s

5;a0ly>Dw#Ma9#;&+{sksV`I>`l},sV`I>Zw9(ZcP8(,RI

/*#MPDrS(w*\b_I>msD;V==)#

v Z=v;%w9(a0.d;a#t{s5w#

Xivf

TZXiw,IT!q@NT>ZcS<"[}ZcS<MV;}S<#mPIT>=y5#;PZV;}S

<PEI9C<m#
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vf<

Z“vf”!n(O,<mIw*mDfznT>#

1. Z“vf”!n(O,!q“V;}”<j($_8Ss}Z}v<j)#(TZ@NT>Zc3F?r[}

3F?,;I9C<m#)

2. !q“<m”<j#

3. 4Uh*SB-PmP!qyT>D%;(YV;}".V;}HH)#

4. !q vf " l& r a} |DyT>Db??#

vf<

vf<fFDGmP vf (%) P5D"c<#vf(e*?vv?P%dn}kwP%dn\}DH},|

9CBPH=:

(v?P%dn}/%dn\})x 100%

C<P'5wKzh*vv`s6'Dxg,E\q!wPyP%dnDx(YVH#TG_fFDG{vy

>D$Zl&(g{49C#MD0)#bVivB,l&J&C*#?,r*;vKl&DI\Tkm;v

K`,#*K9zDUfS6,zh*/J=6}?DK#z_mw(}+G)H(yZvfEr);ZO_

YVHDK1|(ZZ,zIT9Cl&C=`sLHDDF#}g,|(n_D 50% I\ax^,} 70%

D}fl&#Cz_=8,vf=_#

a}<m

a}<mTmP 8} (%) PPD5xPKfF#K<m+?vv?P_P}+l&DG<DYVHk57}

]/P_P}+l&DG<D\YVHwKHO,d=L=*:

(v?P%dn}/v?PG<}) / (%dn\}/G<\})

l&<m

l&<mTmP l& (%) PPD5xPKfF#l&Gv?P_P}+l&DG<DYVH,d=L=*:

(v?P_P}+l&DG</v?PDG<) x 100%

yZvfD!q

(}“yZvfD!q”T0r,zITy]8(DfrrP54T/!q_PnQ(rnn)vfDUKZ

c#;sITy]C!qzI;v!qZc#

1. Z“vf”!n(O,!q@NT>ZcS<r[}S<,;s!qC!qyyZD?j`p#(C!qy

Z10DmT>,;ICZV;}S<#)

2. S“vf”!n(DK%P!qTBn:

`- > !qUKZc > yZvfD!q

v“!q”#IT!q%dZcr;%dZc - }g,!q0 100 uG<TbDyPG<#

vfE"%d#y]10?j`pDvf3F?4%dZc,|(:

v dvf"l&ra}(8})k8(DP5`%dDZc,}g,l&sZrHZ 50%#

v yZ?j`pDvfD%? n vZc#

v O^*8(G<}D%?Zc#
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v O^*8(57}]YVHD%?Zc#

3. %w7(|B“i4w”!n(OD!q#

4. *y]“i4w”!n(OD10!qB(“!q”Zc,kS“zI”K%P!q!qZc#kNDwbZ 76

3D:zI}KZcM!qZc;,Kb|`E"#

":IZ5JO!qDGZcx;GG<rYVH,rK^(<Uq!k!qj<j+%dDa{#53!q

O^*8(H6Dj{Zc#}g,g{!q%? 12 v[b5,xZ;vZcPP 10 v[b5,Z~vZ

cPP 2 v[b5,G4+;!qZ;vZc#

gU

gU8NbH6OsV`DzJ#“gU”!n(IT>3cDgU@FM(V`dvD)sV`m#

v TZ}V$b,gUG?vUKZcODO"=n@@#

v TZV`$b,gUGmsV`[b5DH},Iy]NbHiV<rsV`I>xPw{#

#fw#MMa{

ITCTB`V==#fr<v;%w9(a0Da{:

v yZ10wzI#M( zI > zI#M )#

v #fCZzI10wD8n#BN4Pw9(Zc1,+T/XBzI10w(|(Q(eDNN(Fp

V)#

v <v#M"vfMgUE"#kNDwbZ 763D:<v#M"vfMgUE";,Kb|`E"#

(}w9(wrw#Mi,IT4PBPYw:

v y]10DwzI}KZcr!qZc#kNDwbZ 763D:zI}KZcM!qZc;,Kb|`E

"#

v zI;vfr/i,CZc+wa9m>I;i(eKwDUKV'Dfr#kNDwbZ 773D:Sv

_wPzIfr/;,Kb|`E"#

v Kb,9IT4 PMML q=<v#M(v^w#Mi)#kNDwbZ 343D:#M!Ce;,Kb|`

E"#g{#M|,NN(FpV,G4;aZ<vD PMML P#tKE"#(#tpV,+;#t|G

(FpVx;G(}c(!qDpVb;B5#)

v yZ10wDy!?VzI<N#":v1i=S=wPDd{Zc1,KYwEP'#kNDwbZ 92

3D:zI<N;,Kb|`E"#

":^(#f;%wTm#*K\b*'y4PDYw,kZXUw9(w0Z.0zI#MM/r|Bw8

n#

Sw9(wzI#M

*yZ10wzI#M,ISw9(wK%P!qTBn:

zI > #M

Z“zIB#M”T0rP,zITSBP!nPxP!q:

#M{F#IT8((F{Fry](#ZcD{FT/zI#M{F#

ZcD4(;C#ITZ$wx"GM !Cer=_OmSZc#
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|(w8n#*ZzI#MP|(4T10wD8n,!qK!n#(}K!n,zITy]h*XBzI

w#kNDwb:wz$8n;,Kb|`E"#

wz$8n

TZ C&R w"CHAID M QUEST #M,w8nCZ8(zIw(;N;6)Du~#?1SZcPt/;

%w9(w1,<a&C8n#

v 8nIw*;Vn2+D=(C4XBzIZT0D;%a0P4(Dw#kNDwbZ 763D:|Bw

8n;,Kb|`E"#2ITV/`-8n,+Yw1h*qb!D#

v 8nkdyhvDwa9_H`X#rK,T-<}]r(#!nDNN|D<I\a<BT0P'D;

i8n''#}g,g{ CHAID c(yZ|BD}]++rpV|D*}rpV,G4yZT0D+rp

VDyP8n<+''#

":g{!q1SzI#M(;9Cw9(w),G4+vTyPDw8n#

`-8n

1. *i4r`-Q#fD8n,kr*w9(Zc"!q“9(!n”!n(D“?j”fe#

2. !q t/;%a0 TtCX~,!P 9Cw8n ,;s%w 8n #

8no(

8nI8(SyZc*<zIwDu~#}g,zIwDZ;c:

Grow Node Index 0 Children 1 2

IZ48(NN$bd?,c(+!qnQpV#

"b,(#XkZyZc ( Index 0 ) OxPZ;NpV,RXk8(=vSZcDw}5(Z>}P* 1

M 2 )#}GWHzIQ4(Zc 2 DyZc,qr8( Grow Node Index 2 Children 3 4 G^'D#

*zIw,k9C:

z$w(T)

*zI"^tw(v^ C&R w),k9C:

Grow_And_Prune Tree

**,x$bd?8((FpV,k9C:

Grow Node Index 0 Children 1 2 Spliton
( "EDUCATE", Interval ( NegativeInfinity, 12.5)

Interval ( 12.5, Infinity ))

*pV_P=v5D{e$bd?,k9C:

Grow Node Index 2 Children 3 4 Spliton
( "GENDER", Group( "0.0" )Group( "1.0" ))

*pV_P`v5D{e$bd?,k9C:

Grow Node Index 6 Children 7 8 Spliton
( "ORGS", Group( "2.0","4.0" ) Group( "0.0","1.0","3.0","6.0" ))

*pVPr$bd?,k9C:

Grow Node Index 4 Children 5 6 Spliton
( "CHILDS", Interval ( NegativeInfinity, 1.0) Interval ( 1.0, Infinity ))
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":8((FpV1,VN{FM5(EDUCATE"GENDER M CHILDS H)xVs!4#

CHAID wD8n

CHAID wD8nT}]r#MPD|DG#tP,r*b)8nk C&R wM QUEST PD;,,|G"G

;\9C~*pV#}g,BfDo(4p4\P',+g{c(+yZcpV*=vTODSZc1,b)

o(+'':

Grow Node Index 0 Children 1 2Grow Node Index 1 Children 3 4

TZ CHAID,Zc 0 I\_P 3 vr 4 vSZc,bViv+9OvZ~Po(''#

ZE>P9C8n

2I9C}X}E+8n6k=E>P#

|Bw8n

*#tZ;%w9(a0P4PDYw,IT#fCZzI10wD8n#k#f^(x;=xP`-D#M

i;,DG,zIT(}#f8n44wD104,XBzICwTxPx;=`-#

*|B8n,kSw9(wK%P!qTBn:

D~ > |B8n

8n#fZCZ4(w(C&R w"QUEST r CHAID)D(#ZcP,"ICZXBzI10w#kNDw

bZ 753D:wz$8n;,Kb|`E"#

<v#M"vfMgUE"

ITSw9(wPy]h*TD>"HTML r<qq=<v#M"vfMgU3F?#

1. Zw9(w0ZP,!q*<vD!n(rS<#

2. SK%P!q:

D~ > <v

3. y]h*!q D> " HTML r <N ,"SSK%P!q*<vDX(n?#

ZJCDivB,<vyZ10D!q#

<vD>r HTML q=#zIT*57VxrliVx(g{Q(e)<vvf3F?rgU3F?#<vy

Z“vf”!n(OD10!q - }g,IT!q@NT>Zc3F?"[}3F?rV;}3F?#

<v<N#IT<vZ“i4w”!n(OT>D10w,r*57VxrbTVx(g{Q(e)<vvf

<#ICDq=|( .JPEG" .PNG M .BMP#TZvf,<vyZ“vf”!n(OD10!q(v1T><

m1IC)#

zI}KZcM!qZc

Zw9(w0ZP,rZ/@v_w#Mi1,SK%P!qTBn:

zI > “}K”Zc

r

> “!q”Zc
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“}K”Zc#zICZ}K10w;9CDNNVNDZc#K=(ITlYwu}]/,9dv|(G)c

(!q*X*VNDVN#g{Kv_wZcDONfZ“`M”Zc,G4“}K”#Mi++]yPG+*?

jDVN#

“!q”Zc#zICZ!qyPdZ10ZcPDG<DZc#K!nh*Z“i4w”!n(P!q;vr`

vwV'#

C#Mi;Zw$wxP#

Sv_wPzIfr/

zIDfr/#MiIw*(ewDUKV'D;ifr4m>wDa9#(#,fr/I#tj{Dv_w

PDs?VX*E",+d9CD#MHOr%#nX*DxpG,9Cfr/1,IT*NbX(G<&C

`vfr,2IT;&CNNfr#}g,IT4=yP$ba{* qDfr,tfdsGyP$b* GD

fr#g{&C`vfr,G4?vfr+y]kKfrX*DCEHqC;vS(“61”,"(}iO&C

=yV[G<DyPfrDS(6147(nUD$b#g{;PfrI&C,G4a+1!$bVd=CG

<#

vIS_PV`?jVNDw(;GXiw)PzIfr/#

Zw9(w0ZP,rZ/@v_w#Mi1,SK%P!qTBn:

zI > fr/

fr/{F#(}Kn,zIT8(BDfr/#MiD{F#

ZcD4(;C#XFBDfr/#MiD;C#!q $wx " GM !Ce r =_ #

n!5}}#8(Zfr/#MiP#tDn!5}}(Q&CfrDG<})#'VH!Z8(5Dfr+

;a|,ZBDfr/P#

n!CEH#8(fr/#MiP*#tDfrDn!CEH#CEH!Z8(5Dfr+;a|,ZBDf

r/P#

1S9(w#M

w*9C;%=w9(wDfz=(,zITZKPw11SSZc9(v_w#M#bks`}d{#M9

(Zc`;B#TZ;%w9(wy;'VD C5.0 w#M45,bG(;IT9CD=(#

1. 4(w"mSdP;vv_wZc - C&R w"CHAID"QUEST r C5.0#

2. TZ C&R w"QUEST r CHAID,Z“9(!n”!n(D“?j”feO,!q;vw?j#g{z!q“

9(%vw”,k7#+“#=”h*zI#M#

TZ C5.0,Z“#M”!n(O,+dv`Mh*v_w#

3. !q?jVNM$bd?VN,"Zh*18(d{#M!n#PX_e5w,kNDww9(ZcD

5#

4. KPwTzI#M#

"M(O)

v 9CK=(zIw1,avTwz$8n#

v ^[9C;%#=9G1S#=,b=V4(v_wD=(nU<azI`FD#M#;h<G#{ZK

}LP4P`sLHDXF#
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v_wZc

IBM SPSS Modeler PDv_wZca)T0fi\Dw9(c(DCJ:

v C&R w

v QUEST

v CHAID

v C5.0

kNDwbZ 673D:v_w#M;,Kb|`E"#

b)c(P;c\`F:|GIT(}+}]]ipV*=4=!DSi49lv_w#+G,fZ;)X*

Dnl#

dkVN#dkVN($bd?)ITGTBNN`M(b?6p):,x"V`"j>"{erPr#

?jVN#vI8(;v?jVN#TZ C&R wM CHAID,?jITG,x"V`"j>"{erPr#T

Z QUEST,?jVNITGV`"j>r{e#TZ C5.0,?jVNITGj>"{erPr#

pV`M#C&R wM QUEST v'V~*pV(4,?vwZc;\pVI=vTODV')#`H.B,

CHAID M C5.0 'V;NpV*=vTODV'#

CZpVD=(#;,c(ZCZ7(pVDj<OPy;,#C&R wZ$bV`dv19Cknb?(1!

* Gini 5},;}zITxP|D)#TZ,x?j,+9Cn!==+n(#CHAID 9C(=li;QUEST

+(=liCZV`$bd?"+=nVvCZ,xdk#TZ C5.0,+9CE"[H?,4E"vfJ#

1'5&m#yPc(yJm$bd?VN1'5,+|G9C;,D1'5&m=(#C&R wM QUEST y

]h*9Cfz$bVN,T7#_P1'5DG<Z57Zd(}w#CHAID +1'5V*%@D`p,"

9|GITCZw9(#C5.0 9CVk=(,C=(+G<DVk?VSZc(KZcPDpV!vZ_P1

'5DVN)rB+]=wDwvV'#

^t#C&R w"QUEST M C5.0 a)D!nJmj+zIw,;s>}TZwD+7T;PTx0lDWc

pVTxP^t#+G,yPv_wc(<JmXFn!Sis!,bPzZ\bvV}]G<OYDV'#

;%w9(#C&R w"QUEST M CHAID a)Kt/;%=a0D!n#(}K!n,zIT9(w(;N

;6),`-pV"Z4(#M.0TwxP^t#C5.0 4a);%=!n#

HiEJ#C&R wM QUEST 'VZ$bV`?jVN1*`p8(HiEJ#HiEJGT\e(SPi!

57}])P?v?jV`D\`T5JD@F#;xT.,HiEJGT$bd?5PNNKb.0T?v

I\D?j5DEJ@F#CHAID M C5.0 ;'V8(HiEJ#

fr/#TZ_PV`?jVND#M,v_wZca)KTfr/N=4(#MD!n,bP1H4Sv_

w|]WbM#T C&R w"QUEST M CHAID,zITS;%=a0PzIfr/;TZ C5.0,ITZ(

#ZcO8(K!n#mb,yPv_w#M<'Vy]#MizIfr/#kNDwbZ 773D:Sv_

wPzIfr/;,Kb|`E"#

C&R wZc
V`MXi (C&R) wZcG;VyZwDV`M$b=(#k C5.0 `F,K=(I9C]iVx+57G<

pV*_P`FdvVN5DN#WH,“C&R w”Zc(}lidkVN4iRnQpV(TpVy}pDS

J8jB5ivxPb?)#pVI(e=vSi,dP?vSifsV;pV*=vSi,@K`F,1=

%"dP;v#9j<*9#yPpV<G~*D(vP=vSi)#
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^t

C&R wJmzHzIw,;sy]I>4STc((Cc(Iy]UKZc}w{gU@F)^tKw#(}

K=((K=(IT9wZ$ssYy]|4SDj<xP^t)IzI;fi$tT|QD!Mw#vSU

KZc}(#a5M10(57)}]DgU,+1#M)9*JC;I{}]1,5JDgUI\a|s#

YhZ;V+KDivB,57/OPD?uG<<P;v%@DUKZc#K1DgU@FI\G 0%,r*

?uG<<dZK|T:DZcZ,+TZ;I{D(bT)}],sV`DgU8uO(sZ 0#I>4S

Tb?+T<V9bVgU#

>}#3P_gS+>/PxPP!*zP?,T7(Pb$)P_gS%/BE~qDC'#9CP?PC

4D}]I4(w,dPD?jVN*Pb$)P_gS~q,$bd?VNr|(jd"Tp"L}"Uk

`p"?l4gSD1dMS.}#(}+ C&R wZc&C=w,zIT$bl&"Tl&xPV`Tq!

:zDn_l&J#

hs#*57 C&R w#M,h*;vr`vdkVNM(;;v?jVN#?jVNMdkVNITG,x

VN(}V6'),2ITGV`VN#hC* +rr ^DVN+vT#TZ#MP9CDVN,Xk+|

GD`Mj+5}/,"R#MP9CDyPPr(Pr/O)VNDf"`MXkG}V(x;GV{

.)#X*D0,IT9CXBV`ZcTf"`MxP*;#

EF#v=1Y}]0s?VNHJb1,C&R w#MDmV.VH!#b)#M(#;h*(Q\$D57

1dCZ@F#mb,C&R w#MFuH3)d{#M`M|WZmb - IzT#MDfrbMp4|rw

W.#k C5.0 ;,DG,C&R wI,1f],xVNMV`dvVN#

CHAID Zc
CHAID r(=T/;%'&lbG;V(}9C(=3F?6pnEpV49(v_wDV`=(#

CHAID WHli?vdkVNMa{.dD;fm,;s9C(=@"Tli4liTxT#g{TO`vX

5_PTxD3Fbe,G4 CHAID +!qnX*(p 5n!)DdkVN#g{dk_P=vTOD`p,

G4+aTb)`pxPHO,;s+a{P4T>vnlD`pO"Z;p#KYw(}+T>DTxTn

lnMD`pT`LO"Z;p45V#1yP#``pZ8(Dli6pOfZnl1,K`pO"}L+

U9#TZ{edkVN,ITO"NN`p;TZPr/O,;\O"`ZD`p#

Exhaustive CHAID G CHAID D^}f,|IT?v$bd?DyPI\pVxP|9WDli,+Fc1d

HO$#

hs#?jMdkVNITG,xVN,2ITGV`VN;ZcZ?;cO<ITpV*=vr`vSi#

#MP9CDyP3rVNDf"`M<XkG}V`M(;GV{.)#X*D0,IT9CXBV`Zc

Tf"`MxP*;#

EF#CHAID k C&R wM QUEST Zc;,,|ITzIG~*w,bb6EP)pV+P`Z=vDV

'#rK,k~*zI=(`H,CHAID crZ4(6'|cDw#CHAID JCZyP`MDdk,"RS

\v8(XM5Jd?#

QUEST Zc
QUEST,rFlY"^+P"_'J3Fw,G;VCZ9(v_wD~*V`(#*"K=(D;vw*

-rGuY|,\`d?rv8DsM C&R wVvyhD&m1d#QUEST DZ~v?DGuYZV`w=

(P"VDwFTc'VJmP`vpVDdk,4,x(}56')dkr_P`v`pDdk#
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v y]TxTli,QUEST 9C;5Pfr4@@ZcODdkVN#*KxP!q,I\h*TZcD?v

dk4P;Nli#k C&R w;,,yPDpV<;Cli,xk C&R wM CHAID <;,DG,Z@

@dkVNT)!q1;ali`piO#rKISlVvDYH#

v (}9CI?j`pNIDiP!(Ddk4KP~NPpVvIT7(pV#xR,knYQw(C&R

w)`H,K=(7(nEpVDYHC=KDx#

hs#dkVNITG,x(}56')D,+?jVNXkGV`D#yPpV<G~*D#;\9C(X

VN##MP9CDyPPr(Pr/O)VNDf"`M<XkG}5`M(;GV{.)#X*D0,I

T9CXBV`ZcTf"`MxP*;#

EF#k CHAID `F+k C&R w;,DG,QUEST I9C3Fli7(Gq9CdkVN#QUEST 9

IT+dkD!qkpVJbV*,Vp*d&C;,Dj<#;}Z CHAID P,7(d?!qD3Fli

a{9IzIpV#,y,C&R w2IICSJ|Db?Z!qdkVND,17(pV#

v_wZcVN!n

Z“VN”!n(O,IT!qG*9CZONZcP(eDVNG+hC,9GV/xPVNVd#

9C$(eG+#K!n9CON`MZc(rON4ZcD“`M”!n()DG+hC(?j"$bd?H

H)#

9C(FVNVd#g{z*ZKA;PV/Vd?j"$bd?Md{G+,k!qKn#

VN#9C}74%ITSPmP+n?V/Vd=A;R`Dw`G+VN#<jm>?vG+VNDP'

b?6p#

%w+?4%IT!qPmPDyPVN,r%w%@Db?6p4%T!q_PKb?6pDyPVN#

?j#!q%vVNw*$b?j#

$bd?(dk)#!q;vr`vVNw*$bdk#

Vv(X#(v^ CHAID M C&RT)*9CVNw*[b5(X,ZK&8(#[b5(X+w*TdvV

Nwv.=O=nDnlD;V<?#PX|`E",kNDZ 273D:9C5JM(XVN;wb#

v_wZc9(!n

(}“9(!n”!n(,zIThC9(#MDyP!n#1;,z;h%wKP4%,4IICyP1!!

n49(#M;;},(#zh*y]_eC>(F9(!n#

zIT!q9(B#M9G|BVP#M#9IThCZcDw*?j:9(j<#M"9(<7TrH(T

v?D#M,r_9(CZ,sM}]/D#M#

z*4P24Yw?

9(B#M#(1!)?NKP|,K(#acDw1,Ma4(;v+B#M#

Lx57VP#M#1!ivB,?N4P(#Zc1,+4(;v+BD#M#g{!PC!n,G4aL

x57CZcI&zIDns;v#M#byMITZ^hCJ-<}]DivB|Br"BVPD#M, "

I\aTxa}T\,bGr* ;PBDr|BsDG<;4!=wP#O;v#MDj8E"k(#Zcf

"Z;p,by49H0D#MiZwr#M!CeP;YICDivB,2IT9CC!n#
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":;PZz!q9(%vw(TZ C&R w"CHAID M QUEST)"4(j<#M(TZq-xgM_T)

r*,sM}]/4(#Mw*?j1,K!nEa;$n#

zDw*?jG24?

v 9(%vw#4(%vj<v_w#M#(#,k9Cd{?j!n9(D#M`H,j<#M|WZ5w

"IT|lYXxP@V#

":TZpV#M,*+K!nkLx57VP#MdO9C,zXk,S= Analytic Server#

==#8(CZ9(#MD=(#zI#MIZKPw1T/4(#M#t/;%=a0+r*w9(

w,zIT(}C9(wZ4(#Mi.09(w(;N;6)"`-pV"y]h*xP^t#

9Cw8n#!PK!nIT8(SZcPzI;%w1&CD8n#}g,IT8(Z;6pVMZ~

6pV,1t/w9(w1aT/&Cb)pV#9IT#f;%w9(a0PD8n,Tc+4XB4

(w19C#kNDwbZ 763D:|Bw8n;,Kb|`E"#

v a_#M<7T(v?)#g{z*9C;V{*v?DXb=(4a_#M<7J,k!qKn#v?D

$w-mGZrPP9(`v#M#Z;v#M4#f==xP9(#9(Z~v#M1,+9c/PZ

IZ;v#MsV`DG<#9(Z}v#M1,+9c/PZZ~v#MDms,@K`F#ns,(

}+{v#M/&C=[b5,"9CS(61}L+%@D$biO*;v\$b4V`[b5#v?

=(ITTxa_v_w#MD<7T,+2h*|$D571d#

v a_#MH(T(i0)#g{z*9C;V{* i0(Bootstrap c\)DXb=(4a_#MH(T"

\b}HbO,k!qKn#K!n+4(`v#M"+dxPiO,Tq!|SI?D$b#kj<#

M`H,9CK!nq!D#M9(M@Vy(QD1d|$#

v *,sM}]/4(#M#g{zD}]/}s,x^(9CNNOv?j!n9(#M,k!qKn#K

!nCZ+}].V*|!D}]i,"T?vi9(;v#M#;s,+T/!qn<7D#M"+|

GO"=%;#MiP#g{zZKA;O!qLx57VP#M!n,IT4Pv?=#M|B#":

K!nJO,sM}]/,h*,S= IBM SPSS Modeler Server#

“v_w”Zc - y>

bGPXgN9(v_wDy>!nD8(;C#

wzIc(#(v^ CHAID)!qz*9CD CHAID c(`M#Exhaustive CHAID G CHAID D^}f,

|IT?v$bd?DyPI\pVxP|9WDli,+Fc1dHO$#

nswnH#8(yZcTBDns6}(Ty>xP]ipVDN})#1!5* 5;!q(F,"dk5

T8(d{6}#

^t(v^ C&RT M QUEST)

^twT\b}bO#^t|(>}TZwD<7T;PTx0lDWcpV#^tPzZr/w,9w|]

W;mb,Z3)ivB9Ia_ceT#g{h*4^tDj{w,k!{!PK!n#

v gUnsnV(Zj<sn6'Z)#(}K!n,zIT8(|TID^tfr#j<snfr9c(I

T!qnr%Dw,CwDgU@FS|Z(+2I\sZ)gUn!DSwDgU@F#C5m>Q^

twMgUn!Dw.dyJmDgU@Fnls!#}g,g{8( 2 ,G4+!qdgU@F(2 × j
<sn)sZj{wDgU@FDw#
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nsfzn#fznGCZ&m1'5D=(#TZwPD?vpV,c(<aTk!(DpVVNn`FD

dkVNxP6p#b);6pDVNMGCpVD zCn #1XkT3vG<xPV`,+KG<PDp

VVNP_P1'51,IT9CzCnVND5n9KpV#vSKhC+IT|SinX&m1'5,+

2a<BZf9C?M571dvS#

“v_w”Zc - P9fr

b)!nIXFwD9(==##9frI7(N1#9pVwDX(V'#hCn!V's!Ih9(}p

V4(G#!DSi#g{Zc(86)P*pVDG<}!Z8(5,G48V'PDn!G<}+h9x

PpV#g{IpV4(DNNV'(S6)PDG<}!Z8(5,G4SV'PDn!G<}+h9xP

pV#

v 9CYVH#(}K!n,zIT4\57}]DYVH8(s!#

v 9CxT5#(}K!n,zIT4xTG<}8(s!#

“v_w”Zc - {e

b)hCCZ7(Z“?j”Pksv?"i0r,sM}]/1D{eP*#+vT;JCZ!(?jD!

n#

i0M,sM}]/#ZT{e@V1,KfrCZiO4Ty>#MD$b5,TFc{e@V5#

v V`?jD1!iOfr#IT(}61"n_EJrn_y5EJ4TV`?jD{e$b5xPi

O#61!qZy>#MPn#_Pn_EJD`p#n_EJ!qZyPy>#MP!C%vn_EJ

D`p#n_y5EJ!qZy>#MPT`pEJ!=y51_Pn_5D`p#

v ,x?jD1!iOfr#IT9Cy>#MP$b5D=y5rP54iO,xVND{e$b5#

k"b,g{?jGv?#M<7T,G4+vTiOfr!q#v?<U9CS(`}mvTV`?jxP

@V,x9CS(P5T,x?jxP@V#

v?Mi0#1Tv?#M+7TrH(T*?j1,8(*9(Dy>#M};TZi0=(,K*Tzy

>}#|&C*}{}#

C&R wM QUEST Zc - I>MHi

sV`I>

Z3)73P,X(ms`pDI>_Zd{msDI>#}g,+_gUE{jkKV`*MgUjkK

(;Vms`p)DI>_Z+MgUjkKV`*_gUjkK(m;Vms`p)DI>#9CsV`I

>I8(;,`pD$bsnD`TX*T#

sV`I>Z>JO8&CZX(a{D(X#b)(XI/*#MPDrS,"I\Z5JO|D$b(w

*\b_I>msD;V==)#

} C5.0 #M.b,ZT#MxP@V1,sV`I>G;JCD;Z9CT/V`wZc"@@<mrVv

ZcT#MxPEHrHO1,sV`I>2;hT<G#+I>FcZZD#M;H;+I>FcZZD#

MzzDsn!,byD#M;a2;I\4U\e+7TEr=NN|_D6p,+GZ5J&CP,by

D#M4PDa{I\|C,r*|P;vZCD+n,SxP{Z+msD I>5M#

I>XsT>K$b`pM5J`pD?vI\DiODI>#1!ivB,yPsV`I><hC* 1.0#*

dk(FI>5,I!q 9CsV`I> "+(F5dk=I>XsP#
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*|DsV`I>,I!qkyhD$b5M5J5DiOT&D%*q,e}K%*qZVPDZ],;s

*ddkyhDI>#I>;aT/y/#}g,g{+ A sV`* B DI>hC* 2.0,G4+ B sV`

* A DI>+TG1!5 1.0,}G2w7XT|xP|D#

Hi

(}b)!nITZ$bV`?jVN1*V`8(HiEJ#HiEJGT\e(SPi!57}])P?

v?jV`D\`T5JD@F#;d05,HiEJGT$bd?5PNNKb .0T?vI\D?j5D

EJ@F#P}V=(C4hCHiEJ:

v yZ57}]#bG1!!n#HiEJyZ57}]PV`D`T5J#

v TZyP`p<`H#yP`pDHiEJ<(e* 1/k,dP k G?jV`}#

v (F#zITTP8(HiEJ#TZyP`,<+HiEJDu5hC*`H#IT+%vV`DEJw

{*C'(eD5#*w{X(V`DEJ,IZmPT&ZyhV`DEJ%*qP,He}dZ],

;sdkyhD5#

yPV`DHiEJ.M&* 1.0( EJ<x )#g{(X.M;* 1.0,+vV;v/f,T>xPT/j

</b)5D!n#KT/w{YwIZ?F4PEJ<x1#tV`PDH}#(}%w j</ 4%,I

ZNN1d4PKw{#+mPyPV`XC*`,D5,I%w yb 4%#

9CsV`I>w{HiEJ#(}K!nITy]sV`I>(Z“I>”!n(P8()w{HiEJ#S

xI*9C=VSJb?Dw+p'E"1SO"=wzI}LP#(4!PK!n1,p'E"vCZ*y

Z=Vb?DwV`G<MFcgU@F#)

CHAID Zc - I>
Z3)73P,X(ms`pDI>_Zd{msDI>#}g,+_gUE{jkKV`*MgUjkK

(;Vms`p)DI>_Z+MgUjkKV`*_gUjkK(m;Vms`p)DI>#9CsV`I

>I8(;,`pD$bsnD`TX*T#

sV`I>Z>JO8&CZX(a{D(X#b)(XI/*#MPDrS,"I\Z5JO|D$b(w

*\b_I>msD;V==)#

} C5.0 #M.b,ZT#MxP@V1,sV`I>G;JCD;Z9CT/V`wZc"@@<mrVv

ZcT#MxPEHrHO1,sV`I>2;hT<G#+I>FcZZD#M;H;+I>FcZZD#

MzzDsn!,byD#M;a2;I\4U\e+7TEr=NN|_D6p,+GZ5J&CP,by

D#M4PDa{I\|C,r*|P;vZCD+n,SxP{Z+msD I>5M#

I>XsT>K$b`pM5J`pD?vI\DiODI>#1!ivB,yPsV`I><hC* 1.0#*

dk(FI>5,I!q 9CsV`I> "+(F5dk=I>XsP#

*|DsV`I>,I!qkyhD$b5M5J5DiOT&D%*q,e}K%*qZVPDZ],;s

*ddkyhDI>#I>;aT/y/#}g,g{+ A sV`* B DI>hC* 2.0,G4+ B sV`

* A DI>+TG1!5 1.0,}G2w7XT|xP|D#

C&R wZc - _6
(}_6!n,zITTw9(}LxP"w#

n!SJDd#8(n!SJDdTcZwP4(BDpV#SJG8Iw(eDSiZ?viPy_PDd

vVN5DcH#TZV`?j,g{ZcP 100% D[b5<dZ?jVNDX(`pP,G4CZc;O

*G“?Zc”#w9(D?DG4(_P`Fdv5DSi - ;d05,G*KuY?vZcPDSJ#g{

3vV'DnQpV4!Z8(5D}?uYSJ,G4;axPKpV#
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V`?jDSJb?#TZV`?jVN,8(CZb?wDSJD=(#(TZ,x?j,+vTK!n,

x(#a9C n!==n SJb?#)

v *aGyZV'D`pI1JqEJD;cSJb?#

v =VG?w~*pV"|PI\<BSpVPzIs!|F`,DV'DSJb?#

v PrmSKnbD^F,4;P`ZD?j`EITiI;i,K!nvJCZPr?j#g{TZ{e

?j!PK!n,+1!9Cj<D=Vb?#

@9}HbO/O#Cc(ZZ?+G<.V*#M9(/OM@9}HbO/O,s_w*@"D}]G<

/,CZzY57}LPDms,T@9C=(T}]PD8JdlxP(##8(G<DYVH#1!5*

30#

4Fa{#(}hCfzVS,zIT4FVv#8(;v{},r%wzI,b+zz;viZ 1 k

2147483647 .d(|( 1 M 2147483647)D1fz{}#

QUEST Zc - _6
(}_6!n,zITTw9(}LxP"w#

pVDTxT.=#8(CZpVZcDTxT.= (Alpha)#C5Xk;Z 0 M 1 .d#5=!,zIDw

DZc2a=Y#

@9}HbO/O#Cc(ZZ?+G<.V*#M9(/OM@9}HbO/O,s_w*@"D}]G<

/,CZzY57}LPDms,T@9C=(T}]PD8JdlxP(##8(G<DYVH#1!5*

30#

4Fa{#(}hCfzVS,zIT4FVv#8(;v{},r%wzI,b+zz;viZ 1 k

2147483647 .d(|( 1 M 2147483647)D1fz{}#

CHAID Zc - _6
(}_6!n,zITTw9(}LxP"w#

pVDTxT.=#8(CZpVZcDTxT.= (Alpha)#C5Xk;Z 0 M 1 .d#5=!,zIDw

DZc2a=Y#

O"DTxT.=#8(CZO"`pDTxT.= (Alpha)#C5XksZ 0 "!ZrHZ 1#*h9NN

`pO",IT+58(* 1#TZ,x?j,bb6EnUwPd?D`p}k8(D1ddt}`%d#

K!nTZ Exhaustive CHAID ;JC#

9C Bonferroni =(w{TxT5#Zli$bd?DwV`piO1w{TxT5#Tx`X5IyZl

iN}xPw{,xliN}1Sk$bd?D`p}0b?6p`X#(#h*!PK!n,r*|IT|

CXXFYtTmsJ#{CK!n+a_zDVv\&TR=fnV,+TvSYtTJ*z[#(iz{

CK!n,HdTZO!Dy>#

JmXBpVZcZDQO"`p#CHAID c("TO"`pTzICZhv#MDnr%Dw#g{!PK

!n,"RO"sDa{\;HOCXhv#M,G4ITXBpVQO"D`p#

`p?jD(=5#TZ`p?j,zIT8(CZFc(=3F?D=(#

v Pearson#K=(a)|lDFc,+GTZ!y>&Cww9C|#

v F;H#k Pearson =(`H,K=(|SH!,+Fc1d|$#TZO!Dy>,bGW!D=(#T

Z,x?j,+<U9CK=(#
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Z{%*q5JDn!d/5#(*{e#MMP'&3r#M)@F%*q5J1,|z}L (epsilon) CZ

TnE@F(ZX(pVD(=liP9C)xPU2#Epsilon I7(XkT|zxP`sD|DEI9dL

x;g{Tns;v|zD|D!Z8(D5,G4|z+#9#g{rc(PfZJbx^(U2,G4I

TvSC5rvSns|zN},1="zU2*9#

U2Dns|zN}#8(#90Dns|zN},x;<GGqQxPU2#

@9}HbO/O#(;PZ9C;%w9(w1,K!nEIC#)Cc(ZZ?+G<.V*#M9(/

OM@9}HbO/O,s_w*@"D}]G</,CZzY57}LPDms,T@9C=(T}]PD

8JdlxP(##8(G<DYVH#1!5* 30#

4Fa{#(}hCfzVS,zIT4FVv#8(;v{},r%wzI,b+zz;viZ 1 k

2147483647 .d(|( 1 M 2147483647)D1fz{}#

v_wZc#M!n

Z“#M!n”!n(O,zIT!qG8(#M{F,9GT/zI{F#9IT!qq!$bd?X*TE

",T0j>?jD-<cr@VMw{sDcr@V#

#M{F#zITy]?jrj6VN(r48(K`VN1D#M`M)T/zI#M{F,r_8((F

{F#

#M@@

Fc$bd?X*T#TZzI`&X*Tb?D#M,ITT>;v<m45w@@#MP?v$bd?D

`TX*T#(#z*+(#Dw*+&EZnX*D$bd?O,"<G*zM>}G)n;X*D$bd

?#k"b,TZ3)#M,Fc$bd?X*T(XpTOs}]/xPYw1)I\h*(O$1d,r

K1!ivB,TZ3)#M,$bd?X*Ty&ZXU4,#$bd?X*TTZv_Pm#M;IC#

kNDwbZ 363D:$bd?X*T;,Kb|`E"#

cr@V

ITZ(#ZcPM#MiD“hC”!n(OtCcr@V#C&\vZy!?j*j>VN1EIC#kN

DwbZ 293D:cr@V;,Kb|`E"#

Fc-<cr@V#-<cr@VvIzTyZ57}]D#M#g{#M$b5* f(+l&),G4cr

k P `,,dP P *$bDI\T#g{#M$bD5*Y,G4FcvDcr* (1 - P)#

v g{9(#M1!qKK!n,G41!ivB+Z#MiPtCcr@V#;},^[GqZ(#Zc

P!qK-<cr@V,<IT<UZ#MiP!qtC-<cr@V#

v T#MxP@V1,-<cr@V+;mS=+ RP V8=S=j<0:DVNP#}g,g{$b;Z{

* $R-churn DVNP,G4cr@VVND{F+G $RRP-churn#

Fcw{sDcr@V#-<crvyZII\}HbOD#M8(D@F,b+<B}ZV[X@Fcr#

w{sDcr"T(}i4#MZliri$VxDT\r(}w{cr4V9,T`&Xxwv|CD@

F#

v KhC*swPfZP'DVxVN#

v k-<CEHV};,,w{sDcr@VXkZ9(#M1Fc;qr,T#MixP@V1CV}+

;fZ#
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v T#MxP@V1,Z+ AP V8=S=j<0:DVNPmSw{sDcr@V#}g,g{$b;Z{

* $R-churn DVNP,G4cr@VVND{F+G $RAP-churn#w{sDcr@V;JCZ logistic X

i#M#

v ZFcw{sDcr@V1,XkP4=bCZFcDliri$Vx#*\bb;c,k7#ZNNO

N=bZcP!P v=b57}] !n#Kb,g{QZONq!K4Sy>,G4b+<Bw{sDc

r@V^'#

v w{sDcr@V;JCZ“v?M”wMfr/#M#kNDwbZ 923D:v?M C5.0 #M;,Kb|

`E"#

@]#TZ*xPFcDw{sDcr@V,wPXkfZ;vVxVN#IT8(G9CliVx9Gi$

VxxPKFc#*q!nQa{,liri$Vx|,DG<}?&AYkCZ57-<#MDVxy|,

DG<}`,#

C5.0 Zc
":SPSS Modeler Professional M SPSS Modeler Premium Pa)KK&\#

CZc9C C5.0 c(9( v_w r fr/ #C5.0 #MD$w-mGy]a)ns E"vf DVNpV

y>#;s(#ay];,DVNYNpVIZ;NpV(eD?vSy>,RK}LaX4B%1=^(L

xpVSy>#ns,+XBlinWcpV,">}r ^t T#M5;PTx0lDpV#

":C5.0 Zc;\$bV`?j#Vv|,V`({erPr)VND}]1,k 11.0 fT0D C5.0 f>

`H+`piOZ;pDI\T|s#

C5.0 ITzI=V#M#v_w GTIc(("DpVDr%hv#?vUK(r“6”)ZcIhv57}]

DX(S/,x57}]PD?v[b5<j+tZwPD3vUKZc#;d05,TZZv_wPT>D

NNX(}]G<,vI\P;v$b#

4}4, fr/ rG"TT%vG<xP$bD;ifr#fr/4Tv_w,"RZ3VLHOm>Zv

_wP("D-r/ra!DE"f>#(#,fr/I#tj{Dv_wPDs?VX*E",+d9CD

#MHOr%#IZfr/DbV$w==,dtTkv_wDtT;,#nX*DxpG,9Cfr/1,

IT*NbX(G<&C`vfr,2IT;&CNNfr#g{&C`vfr,r?vfr+y]kKfr

X*DCEHqC;vS(“61”,"(}iO&C=yV[G<DyPfrDS(6147(nUD$b#

g{;PfrI&C,ra+1!$bVd=CG<#

>}#='P?1QU/;i<P`,2!D<_D`X}]#ZNF}LP,?;<_yTeV)oPD;

VPwT4&#zIT+ C5.0 #Mkd{ZcaO9C,TozRvI\JCZqs<P`,2!D<_D

)o#

hs#*57 C5.0 #M,XkP;vV`(4{erPr)?jVNM;vr`vNb`MDdkVN#h

C* +rr ^DVN+vT#XkT#MP9CDVND`Mj+5}/#9IT8((XVN#

EF#v=1Y}]0fZs?dkVNHJb1,C5.0 #MDmV.VH!#b)#M(#;h*(Q\$

D571dCZ@F#Kb,C5.0 #Mk3)d{#M`M`HFu|]Wmb,r*4T#MDfrbMp

4|rwW.#C5.0 9a)&\?sD v? =(4a_V`D<7T#

":tC"P&mPzZa_ C5.0 #M9(YH#
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C5.0 Zc#M!n
#M{F#8(*zID#MD{F#

v T/#Z!PK!nDivB,+y]?jVN{FT/zI#M{F#bG1!!n#

v (F#!PK!nIT*KZc+4(D#Mi8((F{F#

9CVx}]#g{(eKVxVN,G4K!nI7#v57VxD}]CZ9(#M#

4(pV#M#x8(*pVVNDdkVND?vI\59(;v%@#M#kNDwbZ 233D:9(

pV#M;,Kb|`E"#

dv`M#ZK&8(z#{zID#MiGv_w9Gfr/#

i{E#g{!PKK!n,G4 C5.0 +"TTdvVN_P`F#=D{E5xPiO#g{4!PK!

n,C5.0 +*CZpV8ZcD{EVND?v54(;vSZc#}g,g{ C5.0 pVDG U+VN(d

5* l+" L+M 6+),r|+1!4(;v}rpV#+G,g{!PK!n,R U+ = l+DG<

k U+ = 6+DG<G#`F,r C5.0 +4(;v+rpV,dPyP L+G<Z;viP,xyP 6

+G<,,yP l+G<Zm;viP#

9Cv?#C5.0 c(|,;vCZa_d<7JDXb=(,F*v?#|D$w-mGZrPP9(`v#

M#Z;v#M4#f==xP9(#9(Z~v#M1,+9c/PZIZ;v#MsV`DG<#9(Z

}v#M1,+9c/PZZ~v#MDms,@K`F#ns,(}+{v#M/&C=[b5,"9CS

(61}L+%@D$biO*;v\$b4V`[b5#v?=(ITTxa_ C5.0 #MD<7T,+2

h*|$D571d#(}"TN}!n,zITXFCZv?M#MD#M}#K&\yZ Freund M

Schapire DP?,(};)(PDx|CX&mky}]#

;fi$#g{!PK!n,G4 C5.0 +9C;iy]57}]DS/9(D#M4@cy]{v}]/9

(D#MD<7T#g{}]/+!TBZ^(+dpV*+3D57/OMbT/O,K!nG#PC#Z

Fc<7T@@s,;fi$#M+;*z#IT8(CZ;fi$D [~N} r#M}#"b,Z IBM

SPSS Modeler T0Df>P,9(#MM;fi$#MG=v%@DYw#Z10Df>P,r^h4P%@

D#M9(=h##M9(M;fi$+,14P#

==#TZr%57,s`} C5.0 N}GT/hCD#(R57Jm|1SXXF57N}#

r%#=!n

+r#1!ivB,C5.0 +"T!I\zIn<7Dw#Z3)ivB,KYwI\a<B}HbO,SxZ

+K#M&CZB}]1<BT\+M#!qUiTT9C\KJb0lO!Dc(hC#

":;#$Z!PUiT!nDivB9(D#MDJCTEZd{#M#1UiTJbHOOX1,(#I

9C#tliy>i$#M#

$ZDky (%)#8(57/OPky}]rms}]y<D$ZH}#

(R#=!n

^tOXT#7(v_wrfr/D^tLH#vSC5IqC;v|r`D!Mw#u!C5IqC;v|

+7Dw#KhCv0l>X^t(kN{BfD“9C+V^t”)#

?vSV'Dn!G<}#IT9CSiDs!4^FwDNNV'PDpV}#v1=vr`vzIDSV

'PAY|,S57/OC=Db;n!G<}1,EIpVwDV'#1!5* 2#vSC5PzZ@99

Cky}]xP }H57 #
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9C+V^t#wD^tV*=vWN:Z;vWNG>X^t,+liSw"[~V'Ta_#MD<7

T#Z~vWNG+V^t,ZKWNP+QwSw;v{e"[~iuDSw#1!ivB+4P+V^

t#*vT+V^tWN,k!{!PK!n#

fptT#g{!PK!n,G4 C5.0 +Z*<9(#M0li$bd?DP'T#g{"V;`XD$b

d?,ra+dS#M9(}LPE}#K!nTZ_Pm`$bd?VND#MG#PC,"RPzZ@9

}HbO#

":tC"P&mPzZa_ C5.0 #M9(YH#

v_w#Mi

v_w#Mim>CZ$bdP;vv_w(#Zc(C&R w"CHAID"QUEST r C5.0)y"VDX(d

vVNDwa9#w#MIT1SSw9(ZcPzI,2ITS;%=w9(wPdSzI#kNDwbZ

683D:;%w9(w;,Kb|`E"#

@Vw#M

KP|,w#MiDw1,X(Da{!vZwD`M#

v TZV`w(V`?j),a+=vBVN(dPVp|,?uG<D$b5MCEH)mS=}]P#

$b!vZ*dVdG<DUKZcD9Cn51D`p;g{Zx(ZcPs`}l&* G,G4TVd

=CZcDyPG<D$b2*G#

v TZXiw,vzI$b5;x;aVdCEH#

v mb,TZ CHAID"QUEST M C&R w#M,2ITmSm>Zcj6D=SVN,?uG<<+Vd=

KZcP#

BDVN{F+(}*#M{FmS0:zI#TZ C&R w"CHAID M QUEST,$bVND0:G $R-,

CEHVND0:G $RC-,xZcj6VND0:G $RI-#TZ C5.0 w,$bVND0:G $C-,xCE

HVND0:G $CC-#g{fZ`vw#MZc,G4X*1BVN{FD0:P+|,}VTxPxV - }

g,$R1-"$RC1- M $R2-#

9Cw#Mi

IT`V==#fr<vk#M`XDE"#

":w9(w0ZP2a)KdPDm`!n#

(}w9(wrw#Mi,IT4PBPYw:

v y]10DwzI}KZcr!qZc#kNDwbZ 763D:zI}KZcM!qZc;,Kb|`E

"#

v zI;vfr/i,CZc+wa9m>I;i(eKwDUKV'Dfr#kNDwbZ 773D:Sv

_wPzIfr/;,Kb|`E"#

v Kb,9IT4 PMML q=<v#M(v^w#Mi)#kNDwbZ 343D:#M!Ce;,Kb|`

E"#g{#M|,NN(FpV,G4;aZ<vD PMML P#tKE"#(#tpV,+;#t|G

(FpVx;G(}c(!qDpVb;B5#)

v yZ10wDy!?VzI<N#":v1i=S=wPDd{Zc1,KYwEP'#kNDwbZ 92

3D:zI<N;,Kb|`E"#

v vZv?M C5.0 #MP,IT!q %;v_w($wx) r %;v_w(GM !Ce) Ty]10!
(Dfr4(;vBDfr/#kNDwbZ 923D:v?M C5.0 #M;,Kb|`E"#
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":d; C&R wZcQfz“9(fr”Zc,+VPwPnu9C“9(fr”Zc4(Dv_wZcT;}#

$w#

%vw#Mi
g{Z(#ZcO!q9(%vww*w?j,G4a{#Mi|,BP!n(#

m 7. %vw#MiOD!n(

Fm{(T) hv d{E"

#M T>CZ(e#MDfr# kNDwb:v_w#Mfr;,Kb|`E

"#

i4w T>#MDwNS<# kNDwbZ 9 0 3D:v_w#Mi4

w;,Kb|`E"#

** T>VN"9(hCM#M@c}LD`XE

"#

kNDwbZ 363D:#MiE*/E";,

Kb|`E"#

hC(N) 9zITZ#M@VZd*CEH0 SQL zI

8(!n#

kNDwbZ 913D:v_w/fr/#Mi

hC;,Kb|`E"#

"b 9zITmShvT"M"8((F{F"m

S$_a>D>T08(#MDQwX|V#

v_w#Mfr

v_w#MiD“#M”!n(T>(eC#MDfr#Kb,9ITT>$bd?X*TD<NM|,PXz

7G<"5JMzCnE"DZ}vfe#

":g{zZ CHAID ZcD“9(!n”!n((“?j”fe)O!P*,sM}]/4(#M!n,G4“#

M”!n(;T>wfrj8E"#

wfr

s`feT>Ku~Pm,b)u~(ec("VD}]DVx - >JOG;5Pfr,IyZ;,$bd?

D5+%vG<VdxSZc#

v_wyZdkVN5DT}]xP]iVx#}]VxF* V' #u<V'(P1F* y )|,yP}

]G<#y+y]X(dkVND5;VI`vS/r SV' #?vSV'ITx;=pVIN6SV',

N6SV'9Ix;=pV,gK`F#;YpVDV'GwDnWcV'#byDV'F* UKV' (r

6, )#

wfrj8E"

fr/@wT>Kdk5,dk5(eK?vVxrV'T0b)pVPG<DdvVN5E*#PX9C#

M/@wD;cE",kNDZ 353D:/@#Mi;#

TZyZ}5MVNDpV,V'+TBPy>DN=T>:

fieldname relation value [summary]

boD relation G}5MX5#}g,I revenue VNsZ 100 D5y(eDV'+T>*gBN=:

revenue > 100 [summary]

TZyZ{EMVNDpV,V'+TBPy>DN=T>:

fieldname = value [summary] or fieldname in [values] [summary]
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boD values m>(eV'DVN5#}g,|, region VN5* North"West r South DG<DV'+

TgBN=m>:

region in ["North" "West" "South"] [summary]

UKV'2+xP$b,,1aZfru~D2?mS}7M$b5#}g,(e1 revenue > 100 R$bd

vVN5* high D6,+T>gB:

revenue > 100 [Mode: high] → high

}5MM{EMdvVNDV' E* (ePy;,#TZ,P}5MdvVNDw,V'D =y 5cGE

*,V'D '& cGV'=y5kd8V'=y5Dn#TZ,P{EMdvVNDw,V'PG<D P;

} (rvV5Jn_D5)cGE*#

*j+hvV',h*|,(eV'Du~T0(ewP|ncpVDu~#}g,ZwP:

revenue > 100 region = "North" region in ["South" "East" "West"] revenue <= 200

Z~Pym>DV'Iu~ revenue > 100 M region = ″North″ xP(e#

g{%w$_8OD T>5}/CEH,G4?ufr9+T>dyJCDG<}(5}})Mfr*fDG<
y<DH}(CEH)#

$bd?X*T

mb,“#M”!n(O9I\T>m>@@#M1?v$bd?`TX*TD<m#(#z*+(#Dw*+

&EZnX*D$bd?O,"<G*zM>}G)n;X*D$bd?#"b,;PZzI#M.0!P“

Vv”!n(ODFc$bd?X*T,EIT9CK<m#kNDwbZ 363D:$bd?X*T;,Kb

|`E"#

d{#ME"

g{%w$_8PD T>d{E"fe ,z+Z0ZW?4=T>!(frj8E"Dfe#E"fe|,

}v!n(#

z7G<#K!n(7YSyZcA!(ZcDpVu~#SxxvK;vu~Pm,]KITPOvG<N

1VdxK!(Zc#yPu~y*fDG<+VdxKZc#

5J#TZ,{EM?jVND#MxT,K!n((*?vI\D?j5)T>KVdx|,?j5(57

}]P)ZcDG<D}?#9+T>5J<(T>*n`};!}DYVH)#TZ,}5M?jD#M,

K!n(*U#

fzn#g{JC,G4akTy!ZcT>w*pVVNDyPzCn#zCnGZx(G<Dw*$bd

?51'19CDfzVN#x(pVJmDnszCn}Zw9(ZcP8(,+5J}?!vZ57}

]#;c42,1'}]=`,I\9CDzCn=`#TZd{v_w#M,K!n(*U#

":*Z#MP|,fzn,XkZ57WNTdxPj6#g{57y>;P1'5,G4;aj6NNz

Cn;ZbTr@V}LPv=D_P1'5DyPG<+T/dkG<}nsDSZc#g{ZbTr@V

}LP$ZvV1'5,k7#5Z57y>P2&Z1'4,#zCnTZ CHAID w;IC#

v_w#Mi4w

v_w#MiD“i4w”!n(`FZw9(wPDT>#w*DxpG1/@#Mi1,^(zIr^D

w#=vi~PCZi4M(FT>Dd{!n<`F#kNDwbZ 703D:(FwNS<;,Kb|`

E"#
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":g{zZ“9(!n”!n(D“?j”feO!PK*,sM}]/4(#M!n,G4TZQ9(D CHAID

#Mi,+;aT>“i4w”!n(#

i4“i4w”!n(ODpVfr1,=(Em>Yg5|,Z6'P,x2(Em>Yg5;|,Z6'

P#rK,mo= (23,37] m>S 23(;,)= 37(,);4S 23 TO= 37#Z“#M”!n(O,`,D

ivT>*:

Age > 23 and Age <= 37

v_w/fr/#MihC
(}v_wrfr/#MiD“hC”!n(,zITZ#M@VZd8(CZCEH0 SQL zID!n#;P

+#MimS=w.s,K!n(EIC#

FcCEH#!PK!nTcZ@VYwP|(CEH#Z}]bP@V#M1,E}CEHPzZzI|P

'D SQL#;a*XiwVdCEH#

":g{zZ CHAID #MD“=(”feOD“9(!n”!n(P!P*,sM}]/4(#M!n,G4K

4!rvZ{erj>V`?jD#MiPIC#

Fc-<cr@V#TZ,j>?j(5X“G”r“q”$b)D#M,zITkscr@V,b)@V8>*

?jVN8(a{*fDI\T#}Kb)@V,9Pd{Z@V}LPzID$b5MCEH5#

":g{zZ CHAID #MD“=(”feOD“9(!n”!n(P!P*,sM}]/4(#M!n,G4K

4!rvZj>V`?jD#MiPIC#

Fcw{sDcr@V#-<cr@Vv@5Z57}],"RIZm`#M}HbOK}]Dcr,C@V

I\a}HE/#w{sDcra"T(}kTliri$VxT#MT\xP@@xPV9#K!n*sZ

wP(eVxVN"RZ(#ZcPtCw{sDcr@VsYzI#M#

":w{sDcr@V;ICZv?MwMfr/#M#kNDwbZ 923D:v?M C5.0 #M;,Kb|

`E"#

frj6#TZ CHAID"QUEST M C&R w#M,K!n+Z@VdvPmS8>UKZcDj6DVN,

?uG<<+Vd=KUKZcP#

":!PK!ns,SQL zI+;IC#

*K#MzI SQL#9C}]bPD}]1,IT+ SQL zkFX=}]bPTxP4P,bIT+sXa

_m`YwDT\#

!PBPdP;v!nT8( SQL zID4P==#

v 1!5:9C~qw@VJdw(g{Q20)xP@V,qrZ}LPxP@V#g{,S=20P@

VJdwD}]b,+9C@VJdwzI SQL,qr+Z SPSS Modeler P>XzI SQL#

v Z;P1'5'VDivBzI#!PK!nITtC SQL zI,x^h&m1'5#g{Z@V[b5

1v=1'5,G4K!na+$bhC*U5 ( $null$ )#

":TZ CHAID #M,K!n;JC#TZd{#M`M,K!nvJCZv_w(xGfr/)#

v Z_P1'5'VDivBzI#TZ CHAID"QUEST M C&R w#M,zITZ_Pj{1'5'VD

ivBtC SQL zI#rK,zI SQL b6EQ4#MP8(D==&m1'5#}g,C&R w9Cf

zfrMnsSKX#

":TZ C5.0 #M,K!nvICZfr/(xGv_w)#
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v?M C5.0 #M
":SPSS Modeler Professional M SPSS Modeler Premium Pa)KK&\#

4(v?M C5.0 #M(fr/rv_w)1,5JO4(K;i`X#M#v?M C5.0 #MD#Mfr/

@wT>;ZcNa9%cD#MDPm,T0?v#MD@F<7TMv?M#MD{eD<7T#*li

X(#MDfrrpV,I!q"y]Z%#MP)9frrV'D==)9C#M#

2ITSv?M#M/Pa!X(D#M"4(!C|,K#MDBfr/#Mi#*Sv?M C5.0 #MP

4(BDfr/,I!qyhfr/rw,"S“zI”K%P!q%;v_w(GM !Ce)r%;v_w($
wx)#

zI<N

“w”Zca)Ks?E";+G,TZ5qC',KE"I\"G<UICIaICJDq=#*(}ITa

IIk5q(f"r(HD==a)}],zITzIy!}]D<N#}g,zITS#MiD“#M”r“

i4w”!n(,r_S;%wD“i4w”!n(*wD!(?VzI<N,Sxv*!(DwrV'ZcP

Dv84(<N#

":v1i=S=wPDd{Zc1,zE\y]CizI<N#

zI<N

Z;=G!q*Z<NOT>DE":

v ZiD“#M”!n(O,9*s`0qPDu~MfrPm,;s!qPK$Dn#

v ZiD“i4w”!n(O,9*V'Pm"!qPK$DZc#

v Z;%wD“i4w”!n(O,9*V'Pm"!qPK$DZc#

":z^(ZOv“i4w”!n(P!q%6Zc#

4(<ND==`,,xk!qT>}]D==^X:

1. S“zI”K%!q<N(S!q);r_Z“i4w”!n(O%wsBG&D<N(S!q)4%#b+

T>“<Ney>”!n(#

":(}K==T>“<Ne”1,v“y>”M“j8”!n(IC#

2. 9C“y>”r“j8”!n(hC48(*Z<NOT>Dj8E"#

3. %w“7(”TzI<N#

<Njbj6Q!q*|,DZcrfr#

v?"i0M,sM}]/D#Mi
g{Z(#ZcO!qa_#M<7T(v?)"a_#MH(T(i0)r*,sM}]/4(#Mw*w

?j,G4 IBM SPSS Modeler a9(`v#MD{e#kNDwbZ 373D:{e#M;,Kb|`E"#

zID#Mi|(BP!n(#“#M”!n(a)`v;,D#MS<#
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m 8. #MiPDIC!n(

Fm{(T) S<(V) hv d{E"

#M #M** T>{eJ?M(v?M#MM

,x?j}b)nlTD**,

T0PX$bd?Z;,#MP

Dd/LHDH?#

kNDwbZ 38 3D:#M*

*;,Kb|`E"#

$bd?X*T T>K8>@F#M1?v$b

d?(dkVN)D`TX*T

D<m#

kNDwbZ 383D:$bd?

X*T;,Kb|`E"#

$bd?5J T>Km>?v$bd?Z#M

/PD`T9C5JD<m#

kNDwbZ 383D:$bd?

5J;,Kb|`E"#

IV#M<7H fFXZ{eP?v;,#MD

$b<7TD<m#

IV#Mj8E" T>{eP?v;,#MDE

"#

kNDwbZ 383D:i~#M

j8E";,Kb|`E"#

E" T>VN"9(hCM#M@c

}LD`XE"#

kNDwbZ 363D:#MiE

*/E";,Kb|`E"#

hC(N) 9zITZ@VYwP|(CE

H#

kNDwbZ 91 3D:v_w/

fr/#MihC;,Kb|`

E"#

"b 9zITmShvT"M"8(

(F{F"mS$_a>D>T

08(#MDQwX|V#

fr/#Mi

TZX*fr(#Zc (Apriori) r3vw9(Zc(C&R w"CHAID"QUEST r C5.0)y"VDX(dv

VN,fr/#Mim>CZ$bKVNDfr#TZX*fr,XkS4E/friPzIfr/#TZ

w,ITS;%=w9(w"C5.0 #M9(ZcrNNw#MiPzIfr/#k4E/fri;,,I+f

r/iECZwPTzI$b#

KP|,fr/iDw1,a+=vBVN(Vp|,?uG<T}]D$b5MCEH)mS=wP#BD

VN{F+(}*#M{FmS0:zI#TZX*fr/,$bVND0:G $A-,xCEHVND0:G

$AC-#TZ C5.0 fr/,$bVND0:G $C-,xCEHVND0:G $CC-#TZ C&R wfr/,$

bVND0:G $R-,xCEHVND0:G $RC-#Z;vrP(I$b`,DdvVN)P_P`vfr/

iDwP,BDVN{F+|(}V 0:,Tc+b){Fxp*4#wPDZ;vX*fr/i+9C#C

{F,Z~vZc+9CT $A1- M $AC1- *7D{F,Z}vZc+9CT $A2- M $AC2- *7D{F,

@K`F#

frGgN&CD#SX*frPzIDfr/kd{#Mi;,,r*TZNNX(G<,<ITzI`v

$b"Rb)$bI\";;B#I9C=V=(Sfr/PzI$b#

":;[9CDV=(,Sv_wPzIDfr/<a5X`,Da{,r*Sv_wIzDfrG%bD#

v 61#K=("TiOTG<&CDyPfrD$b#TZ?uG<,aliyPDfr,"9C&CZC

G<D?vfrzI;v$bM;vX*CEH#*?vdv5FcCEH<mD\M,_PnsCEH

\MD5+;!wnU$b#nU$bDCEHGC5(I&CZCG<Dfr}.V)DCEH\M#

v Z;v%dn#K=(vvG43rlifr,"RTG<&CDZ;nfr4*CZzI$bDfr#
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IZw!nPXFy9CD=(#

zIZc#“zI”K%9zITy]fr/4(BZc#

v “}K”Zc#4(BD“}K”ZcT}Kfr/PDfr;9CDVN#

v “!q”Zc#4(BD“!q”ZcT!qTd&C!(frDG<#zIDZc+!qy&CfrDyPu

~y*fDG<#K!nh*!(;vfr#

v “frzY”Zc#4(+FcVN(CZm>T?uG<xP$b1y9CDfr)DB,Zc#19CZ

;v%d=(@@fr/1,vC;vmw+%"Z;vfrD{E4m>#19C61=(@@fr/

1,rC;vT>61zFDdkD4SV{.4m>#

v %;v_w($wx)/%;v_w(GM !Ce)#4(S10!(DfrPIzD%vBfr/i#v

JCZ v?M C5.0 #M#kNDwbZ 923D:v?M C5.0 #M;,Kb|`E"#

v #MA!Ce#+#M5X=#M!Ce#TZ3v,BI\Qrz"M|,#MDwx;GK#MDi

N,bG#PC#

":fr/iPD“hC”M“**”!n(kv_w#Mj+`,#

fr/#M!n(
fr/iD“#M”!n(PT>Ic(S}]Pa!DfrPm#

fr4sn($b`p).V,"4BPq=T>:

if antecedent_1
and antecedent_2
...
and antecedent_n
then predicted value

dP consequent M antecedent_1 1= antecedent_n <Gu~#CfrIbM*“TZdP anteced-

ent_1 1= antecedent_n <*fDG<,consequent 2I\*f#”g{%w$_8OD T>5}/CEH 4
%,r?vfr9+T>PX&CCfrDu~*fDG<D}?E"( 5} ),0{vfr*fDG<D

H}E"( CEH )#

"b,TZ C5.0 fr/,CEHDFc==P);,#C5.0 9CBP+=FcfrDCEH:

(1 + number of records where rule is correct)
/
(2 + number of records for which the rule’s antecedents are true)

b;CEH@FFc==Iw{Sv_wPzIfr(4 C5.0 4(fr/1y4PDYw)D}L#

S AnswerTree 3.0 P<k$L
IBM SPSS Modeler I9Cj<D“D~”>“r*”T0r<kZ AnswerTree 3.0 r 3.1 P#fD$L,>}g

B:

1. S IBM SPSS Modeler K%P!q:

D~ > r*w

2. SD~`MB-PmP!q AT $LD~ (*.atp, *.ats)#

9CBPZc+<kD?v$L*;= IBM SPSS Modeler wP:

v ;v4Zc,|I(ey9CD}]4(}g,IBM SPSS Statistics }]D~r}]b4)#
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v TZ$LPD?vw(I\P`vw),+4(;v“`M”Zc,CZcI*?vVN(d?)(et

T,|(`M"G+(TZ$bd?VN*dk,TZ$bVN*dv)"1'50d{!n#

v TZ$LPD?vw,+4(;v“Vx”Zc,CZcI+}]Vx*57y>rliy>,9+4(

;vw9(Zc,CZcI(eCZzIw(C&R w"QUEST r CHAID Zc)DN}#

3. *i4QzIDw,kKPCw#

"M(O)

v ;\+Z IBM SPSS Modeler PzIDv_w<v= AnswerTree P;S AnswerTree <k IBM SPSS Mod-

eler G;v%r}L#

v +$L<k= IBM SPSS Modeler 1,^(#tZ AnswerTree P(eD{s#

Z 6 B v_w 95
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Z 7 B 469xg#M

469xgZc

(} 469xg Zc,zIT{CTf5@gO*DPO&"aOy[lMG<D$],(}9C4F;`

XDtT("B~"zD8J,Sx9(EJ#M#CZc`XZw)9SX469 (TAN) xgMm{Ir2

Gxg,b)xgw*CZV`#

469xgICZZm`;,DivBxP$b,>}gB:

v !q%<gUOMD{n1z#

v y]+Pwdk}]MVPG<,@ch8Gqh*,^"vScd~r|;#

v hzZ_JOE}$_bvM'Jb#

v 51oO"E}F/g0xgJO#

v @@P"n?D1ZgUMX(,TZnQ1z/PJ4#

469xgG;V<N#M,IT>}]/PDd?((#F.* Zc )T0EJ,9ITT>b)d?.

dDu~M@"T#469xgIJVZc.dDr{X5;+G,xgPD4S(2F* arcs );PX*
JV1Sr{X5#}g,18vGqfZ3)"4"a)d{D`X}]1,g{<NPyT>D"4M2

!.dDEJ@"Tt5,r469xgIC4Fc<_<P3VXb2!D8J#bVxgG#H!,49

ZE"1'1,2IT{CVPDNNE"wvnQ$b#

j<Dy!469xg>}I Lauritzen M Spiegelhalter Z 1988 j4(#Cxg>}G;Vr/Dxgf>,

(#Fw“Asia”#M,=zIC|4oOB<_D!i,yP4SD=rIse8>r{X5#?vZczm

k<_4v`XD;v=f,}g“|L”m>b)<_7*|L_,x“VisitAsia”m>{Gn|Gq%}G

^#EJX5IyPZc.dD4S8>,}g,|Lavs<_<P'x\WMN)D8J,xjdvkN

)D<!J`X#,yX,N? x blivDl#I\INaKrN)}p#,1,g{<_>m<P'x\

WrN),G4{G|PI\vVt|1Y(t|'Q)D"4#
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TBGzPI\v(9C469xgD8c-r:

v |IozzKbr{X5#IK,zITKbvVJbDX="I$bNNIfI\}"Ds{#

v CxgIa)\b}]}HbODP'=(#

v ITaIX[b=yf0X5DezS<#

hs#?jVNXk*V`Rb?6p*{e"Prrj>#dkZ]IT*NN`MDVN#,x(}56

')dkVN+T/V6;+G,g{V<vV;TF,rI9C469xgZc.0DV6ZcTVNxP

V/V6,SxqC|QD'{#}g,Zw\VNk469xgZc?jVN`,D;C&,9CnEV

6#

>}#xPVv&#{IT$bI\O7%9{nDM'r1ZM'#zI9C469xg#M4j6nPI

\O79nDM'DXw,"9(8V;,`MD#M,T7(DV#MITnCX$b1ZD{nO7_#

>}#;;gEK*L#{uYPO~q(VF*“w'”)DM'}?,"9CO;vBD}]T#M?Bx

P|B#zIT9C469xg#Mj6nPI\w'DM'DXw,;s?B9CB}]Lx57C#M#

469xgZc#M!n

#M{F#zITy]?jrj6VN(r48(K`VN1D#M`M)T/zI#M{F,r_8((F

{F#

9CVx}]#g{(eKVxVN,G4K!nI7#v57VxD}]CZ9(#M#

*?vpV9(#M#x8(*pVVNDdkVND?vI\59(;v%@#M#kNDwbZ 233D

:9(pV#M;,Kb|`E"#

Vx#(}KVN,zIT8(CZkT#M9(PD57"liMi$WN+}].V*;,y>DVN#

(}C3vy>zI#M"Cm;vy>T#MxPbT,zIT$PvK#MT`FZ10}]DsM}]

/DbOES#g{Q9C`MrVxZc(eK`vVxVN,G4XkZ?vCZVxD(#ZcD“V

< 29. Lauritzen M Spegelhalter D Asia xg>}
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N”!n(P!q;vVxVN#(g{vP;vVxVN,G4+ZtCVxsT/}kKVN#)mk"

b,*ZVv1&C!(Vx,9XkZZcD“#M!n”!n(PtCVx#(!{K!n,rITZ;|

DVNhCDu~B{CVx&\#)

pV#TZpV#M,!qpVVNrVN#KYwkZ“`M”ZcP+VNDG+hC*pV`F#zvI

+b?6p*j>"{e"Prr,xDVN8(*pVVN#!*pVVNDVN^(Cw?j"dk"V

x"5Jr(XVN#kNDwbZ 233D:9(pV#M;,Kb|`E"#

Lx57VP#M#g{!qK!n,rZ#Mi“#M”!n(OT>Da{,+Z?NKP#M1XBzI

M|B#}g,g{Q*VP#MmSBDr|BD}]4,rh*4PKYw#

":KYw;\|BVPxg;|^(mSr_}%Zcr,S#?NXB57#M1,xgDN4<+#V

;d,;a|Du~EJM$bd?X*T#g{B}]kI}]sB`F2^A,r*zyZ{DGX"`

,DZ];+G,g{z#{lir|B X*DZ](kTdX*LH),rh*9(B#M,49(Bxg#

a9`M#!q9(469xg1*9CDa9:

v TAN#w)9SX469#M (TAN) CZ4(r%D469xg#M,s_GTj<SX469#MDD

x#bGIZC#MJm?;v$bd?}K@5Z?jd?.b,9@5Zd{$bd?,IKvSV

`D<7H#

v m{Ir2G#Ka9CZ!q}]/PDZcD/O,b)Zc|,?jd?D8n"dSnT0Sn

D8n#m{Ir2Gy>Oj6Kh*$b?jd?DxgPDyPd?#C'O*bV9(xgD=

(|*<7;+G,1&msM}]/1,IZy|,Dd?}O`,yTI\a{Dm`&m1d#*

uY&m$w?,IT9C“(R”!n(ODXw!q!n,!qk?jd?PXs`XTDd?#

|(Xw!q$&m=h#!qCr,zIT9C“(R”!n(ODXw!q!n#

N}'0=(#469xgN}G8x(?vZcD8n51,CZc_PDu~EJ#P=VI\D!q,

zITC4XF@cZc(K&8n5Q*)du~EJmb;Nq#

v nsF;(#9CsM}]/1,k!PKr#bG1!!n#

v T!%*qF}D469w{#TZO!D}]/,fZ#M}HbODgUT0vVs?cF}DI\

T#!PK!nI(}&C=,4uYNNcF}T0;I?D@Fa{x4D0l,Sxbvb)J

b#

469xgZc(R!n

9CZc(R!nI"w#M9(}L#*CJ(R!n,kZ“(R”!n(O+“#=”hC*(R#

1'5#1!ivB,IBM SPSS Modeler v9CT#MPyCD+?VN_PP'5DG<#(bV==P

1F*1'5D IP>} #)g{P\`1'}],zI\a"VbV==%}DG<}`,#`G<;c

TzIOCD#M#ZbVivB,IT!{!Pv9Cj{G<!n#IBM SPSS Modeler fs+"T9C

!I\`DE"4@c#M,|(dP;)VN_P1'5DG<#(bV==P1F*1'5D IT>}

#)+Z3)iNB,TbV==9C;j{G<I\aZ#MD@c}LPzzFcJb#

7SyPEJ#8(Gq+dvVN?v`pDEJmS=CZcy&mD?uG<#g{4!PK!n,G

4vmS$b`pDEJ#

@"Tli#;V@"@@li,CZ@@=vd?PITD[b5Gq`%@"#kSTBIC!nP!q

*9CDli`M:

v F;H#(}Fc=V;,YhBa{DnsEJ.dDHJ4li?j-$bd?D@"T#
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v Pearson (=#(}9CcYh(y[lB~D`TvV5Jq-8(D5JV<)4li?j-$bd?D

@"T#

469xg#MIZliT.b9C=Sd?4P@"TDu~li#Kb,#M;vITP??jM$bd

?.dDX5,9IP?$bd?Tm.dDX5#

":;PZ“#M”!n(O!Pm{Ir2GD|(Xw!q$&m=hra9`M1,@"Tli!nEI

C#

TxT.=#ITk@"TlihCaO9C,(}K!n,zITZ4Pli1hC*9CDVg5#C5

=!,xgPD4SM=Y;1!.=5* 0.01#

":;PZ“#M”!n(O!Pm{Ir2GD|(Xw!q$&m=hra9`M1,K!nEIC#

nsu~/s!#Cc(CZ4(m{Ir2Ga9,|9Cs!;OvSDu~/44P@"Tli"Sx

gP}%;h*D4S#IZ|,s?u~d?Dlih*|`D1dMZfxP&m,rKzIT^F*|

(Dd?}?#Z&mZ`d?d_PO?@"TD}]1,bVYwG#PC#+k"b,nUNIDxg

I\|,;)``4S#

8(4P@"Tli1*9CDu~d?Dns}?#1!hC* 5#

":;PZ“#M”!n(O!Pm{Ir2GD|(Xw!q$&m=hra9`M1,K!nEIC#

Xw!q#(}b)!n,zIT^FZ&m#M1y9CDdk},TcSl#M9(}L#IZZ4(m

{Ir2Ga91fZs?D1Zdk,rKCYwXpPC;(}KnYw,zIT!qk?jd?PXs

X*Ddk#

":;PZ“#M”!n(O!P|(Xw!q$&m=h1,Xw!q!nEIC#

v <U!qdk(}9C“VN!qw”(D>VNR`D4%),S}]/P!qZ9(469xg#M1<

U9CDVN#"b,k<U!q?jVN#

v nsdk}#8(9(469xg#M1*9CD4T}]/PD\dk}#zITdkDns}?*}

]/PD\dk?#

":g{Z\G!qdkP!qDVN},}nsdk}D5,G4+T>;ums{"#

469xg#Mi

":g{Z(#ZcD“#M”!n(P!PKLx57VPN},G4+Z?NXBzI#M1|B#MiD

“#M”!n(OT>DE"#

#Mi“#M”!n(V*=v0q:

s0q

y>#KS<|,Zcxg<m,K<mT>?jkdnX*D$bd?.dDX5,T0w$bd?.dD

X5#w$bd?DX*TI(}dU+Dn3T>;U+=nm>d?=X*,4.`;#

1z+sj8k|#ZZcO1,/v=$_a>PaT>zm6'DZcDV65#

IT9C IBM SPSS Modeler D<m$_xP;%"`-,"#f<m#}g,ITZd{&CLrg MS

Word P9C<m#
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a>:g{xg|,s?Zc,G4IT%w3vZc,;sO/|T9<m|Sez#

V<#KS<+T"M<mT>xgP?vZcDu~EJ#+sj|#Z<NO=,IZ/v=$_a>P

T><N5#

R0q

$bd?X*T#b+T>;v<m,T8>Z@F#M1y9CDwv$bd?D`TX*T#kNDwb

Z 363D:$bd?X*T;,Kb|`E"#

u~EJ#1Zs0qP!qK3vZcr"MV<<1,R0qraT>`XDu~EJm#Cm|,wv

Zc5Du~EJ5,T0wZcD8ZcPD5iO#Kb,Cm9|,*?vG<5M8ZcPwv5i

Oy[bDG<}?#

469xg#MhC

Z469xg#MiD“hC”!n(PI8(!nT^DQ9(D#M#}g,IT(}469xgZc9C

`,D}]MhC9(8v;,D#M,;s9C?v#MPDK!n(ThCTv^DTi4dTa{D0

l#

":;P+#MimS=wP.s,K!n(EIC#

Fc-<cr@V#TZ,j>?j(5X“G”r“q”$b)D#M,zITkscr@V,b)@V8>*

?jVN8(a{*fDI\T#}Kb)@V,9Pd{Z@V}LPzID$b5MCEH5#

Fcw{sDcr@V#-<cr@Vv@5Z57}],"RIZm`#M}HbOK}]Dcr,C@V

I\a}HE/#w{sDcra"T(}kTliri$VxT#MT\xP@@xPV9#K!n*sZ

wP(eVxVN"RZ(#ZcPtCw{sDcr@VsYzI#M#

7SyPEJ#8(Gq+dvVN?v`pDEJmS=CZcy&mD?uG<#g{4!PK!n,G

4vmS$b`pDEJ#

K4!rD1!hCI(#ZcD“(R”!n(OD`&4!r7(#kNDwbZ 993D:469xgZ

c(R!n;,Kb|`E"#

469xg#M**

#MiD“**”!n(T>KPX#MDBPE":#M>m(Vv)"#MP9CDVN(VN)"9(#

M19CDhC(9(hC)M#M57(57E*)#

1Z;N/@KZc1,“**”!n(Da{G[~p4D#*i4PK$Da{,I9Cn?s`D9*X

~9*n?,r%w +?9* 4%T>yPa{#1axTn?Di41,*K~Xa{,I9C9*X~

[~*~XDX(a{,r%w +?[~ 4%[~yPa{#

Vv#T>8(#MD`XE"#

VN#Pv9(#M1Cw?jMdkDVN#

9(hC#|,9(#M19CDhCD`XE"#

57**#T>#M`M"CZ4(#MDw"#M4(_"#M9(1dM9(#MyDCD1d#
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Z 8 B q-xg

q-xgIT|F`V$b#M,xT#Ma9MYh;Pn!hs#X5DN=GZ'0}LP7(D#g

{?jk$bd?.dD_TX5OJ,G4q-xgDa{&Ck+3_T#MDa{G#`F# g{G_

TX5|*OJ,G4q-xg+T/S|Z“}7D”#Ma9#

KinTD1cG,;]WTq-xgxPbM#g{*"TbMZ?jk$bd?.dzIX5DWc}

L,G4nC9C|*+3D3F#M#+G,g{#MIbMT";X*,G49Cq-xgITqC<C

D$b#

VN*s#XkAYP;v?jVNM;vdkVN#+vThC*“=_”r“^”DVN#TZ?jr$bd

?(dk),;Pb?6p^F#kNDwbZ 263D:(#ZcVN!n;,Kb|`E"#

q-xg#M

q-xgGq-53K*==Dr%#M#dy>%*G q-* ,(#+di/= c P,gBfD<y>#

< 30. “VN”!n(
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q-xgG#bK`sT&mE"==Dr/#M#K#MD$w==*#bs?`FZq-*DisN=D

%,&m%*#

b)&m%*<;ZcP#q-xg(#|,}v?V:dkc,dPD%*m>dkVN;;vr`v~X

c;;vdvc,xP;vr`vm>?jVND%*#b)%*(}IdD,S?H(r (X ),S#d

k}] T>ZZ;c,d5S?vq-*+%=B;cD?vq-*#nUSdvcPdva{#

CxgI(}TB}LxP'0,4li%vG<,;s*?uG<zI$b,"R1zID$b;}71,

T(XxPw{#Zzc;vr`v#9j<.0,K}La;OX4,xxgaVxa_d$b<7H#

nu,yPD(X<GfzzID,"RSxgdvDa{\I\;PbeD#xgI(} 57 4'0#r

CxgX4&CQ*@a{D>},"+xgxvDa{kQ*Da{xPHO#SKHOPCvDE"a+

]Xxg,"p%Dd(X#fE57DxP,CxgTQ*a{D4FadC=4=<7#;)57jO,

MIT+xg&C=4*a{D448}P#

TEfw9Cq-xg

IBM SPSS Modeler f> 14 }kKBDq-xgZc,'Vv?Mi0<u,"IkTsM}]/xPE/#

ZK"PfP,|,IZcDVPwT+T#MxP9(M@V#+G,44D"Pf+}%K'V,rKR

G(izSVZ*<9CBf>#

S V13 Ts,xP4*5DVN(4,5Z`5}]P;fZ);YT/4U1'5xP&m,xG9C

$null$ 5xP@V#rK,g{*Z V13 r|_f>P9C V13 T0DIq-xg#M+_P4*5DV

N@V*GU,G4&C+4*5jG*1'5(}g,(}9C“`M”ZcjIKNq)#

k"b,*K5Vf]T,NNT;|,IZcDEfwT;IT9C$_ > wtT > !nPD^F/Os
!!n;K!nvJCZ V14 TsD Kohonen xgM K =y5Zc#

< 31. q-xgDa9
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?j

z*4P24Yw?

v 9(B#M#9(+BD#M#bGZcD#{Yw#

v Lx57VP#M#Lx57KZcI&zIDns;v#M#byITZ^hCJ-<}]DivB|B

r"BVP#M,"I\aTxa}T\,bGr*;PBDr|BsDG<+4!=wP#O;v#M

Dj8E"k(#Zcf"Z;p,by49H0D#MiZwr#M!CeP;YICDivB,2I

T9CC!n#

":tCK!ns,“VN”M“9(!n”!n(ODyPd{X~+&Z{C4,#

zDw*?jG24?!q`&D?j#

v 4(j<#M#K=(+9(%v#M,T9C$bd?4$b?j#;c45,kv?M"i0MrsM

}]/{e#M`H,j<#M|WZbMRIlY@V#

":TZpV#M,*+K!nkLx57VP#MdO9C,zXk,S= Analytic Server#

v a_#M<7T(v?)#K=(ICv?==9({e#M,b+zI;5P#MTqC|+7D$ba

{#kj<#M`H,K{e#Mh*|$D9(k@V1d#

v?=(zz;5P“IV#M”,dP?v#MZ{v}]/O9(#Z9(?vsxIV#M.0,+y

]0;IV#MDPnTG<xPS(#_POsPnDv8+;xhO_DVv(X,rKB;vIV

#M+OCX`XZb)G<#b)IV#M2,9I;v{e#M#C{e#MICiOfrTBG<

xP@V#ICDfr!vZ?jDb?6p#

v a_#MH(T(i0)#K=(ICi0(Bootstrap c\)==9({e#M,b+zI`v#MTq

C|I?D$ba{#kj<#M`H,K{e#Mh*|$D9(k@V1d#

< 32. ?jhC
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Bootstrap c\ (i0) (}T-<}]/xPEXiy,zz57}]/D1>#b+4(s!k-<}]

/`,DTzy>#;s,Z?v1>O9(“IV#M”#b)IV#M2,9I;v{e#M#C{e#

MICiOfrTBG<xP@V#ICDfr!vZ?jDb?6p#

v *,sM}]/4(#M(h* IBM SPSS Modeler Server)# K=(+}]/.V*`v%@}]i,
T9({e#M#g{zD}]/}s,x^(9(OvNN#MrxPv?=(#,k!qKn# kj<

#M`H,K!nD9(1dOL,+@V1d|$# K!nh* IBM SPSS Modeler Server ,S#

fZ`v?j1,K=(+v4(j<#M,x;<G!(D?j#

y>

q-xg#M#K`#MCZ7(q-xggN(}~Xc+$bd?,S=?j#`cP*w(MLP)Jm9
(O*4SDX5,+z[G|$D57k@V1d#6ry/}(RBF)ITuL57k@V1d,+k MLP

`Hd$b\&*n)#

~Xc#q-xgD~Xc|,^([l=D%*#?v~X%*D5<G$bd?D3v/};K/}D<

7N=?V!vZxg`M#`cP*wI\P;vr=v~Xc;6ry/}xgITP;v~Xc#

v T/Fc%*}#K!n9(_P%v~XcDxg,"Fc~XcPD“nQ”%*}#

v (F%*}#K!nJmz8(?v~XcPD%*}#Z;v~XcXkAY_P;v%*#TZ~v~

Xc8( 0 v%*+9(_P%v~XcD`cP*w#

":Z!q51,&7#Zc};,},x$bd?}SOyPV`(j>"{eMPr)$bd?dD

`p\}.M#

< 33. y>hC
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P9fr

P;)CZ7(N1P957`cP*wxgDfr;9C6ry/}c(1,+vTb)hC#57+AY

xP;v\Z(}]iz),;sITy]TBu~P957#

9Cn$571d(?vi~#M)#!qGq8(c(KPDnsVS}#k8(;vsZ 0 D}V#9(

{e#M1,bG{eD?vi~#MyJmD571d#k"b,*KjI10\Z,57I\aH8(D

1d^FS$;c#

(Fns57\Z}#JmDns57\Z}#g{,}ns\Z},G457+P9#k8(sZ 0 D{}#

9CnM<7T#g{9CK!n,G4Zo=8(D<7T0,57+VxxP#bVivI\@6;av

V,+zITf1PO57,TX9=?0yo=DnQ+7T#fCxg#

g{@9}HbO/OPDsn"4Z?v\Zsu!,57snPD`Td/O!,r_1057snku

<sn`HO!,G457c(2+P9#

< 34. “P9fr”hC
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{e

b)hCCZ7(Z“?j”Pksv?"i0r,sM}]/1D{eP*#+vT;JCZ!(?jD!

n#

i0M,sM}]/#ZT{e@V1,KfrCZiO4Ty>#MD$b5,TFc{e@V5#

v V`?jD1!iOfr#IT(}61"n_EJrn_y5EJ4TV`?jD{e$b5xPi

O#61!qZy>#MPn#_Pn_EJD`p#n_EJ!qZyPy>#MP!C%vn_EJ

D`p#n_y5EJ!qZy>#MPT`pEJ!=y51_Pn_5D`p#

v ,x?jD1!iOfr#IT9Cy>#MP$b5D=y5rP54iO,xVND{e$b5#

k"b,g{?jGv?#M<7T,G4+vTiOfr!q#v?<U9CS(`}mvTV`?jxP

@V,x9CS(P5T,x?jxP@V#

v?Mi0#1Tv?#M+7TrH(T*?j1,8(*9(Dy>#M};TZi0=(,K*Tzy

>}#|&C*}{}#

< 35. {ehC

108 IBM SPSS Modeler 17 (#Zc



_6

_6hCa)T^(\CXikd{hCiD!nDXF#

@9}HbO/O#q-xg=(ZZ?+G<.V*#M9(/OM@9}HbO/O,s_w*@"D}

]G</,CZzY57}LPDms,T@9C=(T}]PD8JdlxP(##8(G<DYVH#1

!5* 30#

4Fa{#hCfzVSJmz4FVv#8(;v{},r%wzI,b+zz;viZ 1 k 2147483647

.d(|( 1 M 2147483647)D1fz{}#1!ivB,b)VvTVS5 229176228 xP4F#

$bd?PD1'5#b+8(gN&m1'5#IP>}+Z$bd?OfZ1'5DG<S#M9(PE

}#e91'5+f;$bd?PD1'5,"ZVvP9Cb)G<#,xVNe9n!Mns[b5D=

y5;V`VNe9n-#vVD`p#k"b,+<US#M9(P}%“VN”!n(O8(DNNd{V

NP|,1'5DG<#

< 36. _6hC
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#M!n

#M{F#ITy]?jVNT/zI#M{F,r_8((F{F#T/zID{FG?jVN{F#g{

fZ`v?j,G4#M{F+Ib)VN{43rEPiI,RVN{.d(}“k” (&) {E,S#}g,

g{?j* field1"field2 M field3,G4#M{F* field1 & field2 & field3#

ICZ@V#T#MxP@V1,&zIKiPD!(n?#ZT#M@V1,<UaFc$b5(JOyP

?j)MCEH(JOV`?j)#FcDCEHITyZ$b5DEJ(n_$bEJ)rn_$bEJk

Z~_$bEJ.dDn5#

v V`?jD$bEJ#b+zIV`?jD$bEJ#*?v`p4(;vVN#

v j>?jDcr@V#TZ,j>?j(5X“G”r“q”$b)D#M,zITkscr@V,b)@V8

>*?jVN8(a{*fDI\T#C#Mzz-<cr@V;g{Vx&ZP',G4#M9ay]

bTVxzzw{sDcr@V#

< 37. “#M!n”!n(
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#M**

“#M**”S<G;vlU,4q-xg$brV`<7TDE@**#

#M**#Kmj6?j"Q57Dq-xg`M"P957DP9fr(Q57`cP*wxg1T>),

T0xgD?v~XcPDq-*}#

q-xgJ?#K<mT>nU#MD<7T,}5=s=C#TZV`?j,K8};G$b5k5b5%

dDG<y<DYVH#TZ,x?j,bv 1 +u%$b=yxTsn($b5DxT5D=y5u%5b

5)k$b5D6'(ns$b5un!$b5)DHJ#

`v?j#g{fZ`v?j,G4?v?j<+T>ZmD?jPP#<mPT>D<7TGwv?j<7

TD=y5#

< 38. q-xg#M**S<
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$bd?X*T

(#,z+h*+(#$w("ZnX*D$bd?VN,"<G>}rvTG)n;X*Dd?#$bd?

X*T<mITZ#M@FP8>?v$bd?D`TX*T,Sxozz5Vb;c#IZ|GG`T5,

rKT>DyP$bd?D5\M* 1.0#$bd?DX*Tk#M+7T^X#|;k?v$bd?Z$bP

DX*TPX,x;f0$bGq+7#

`v?j#g{fZ`v?j,G4?v?j<+T>Z%@D<mP,"a)K?jB-Pm,CZXF*

T>D?j#

< 39. “$bd?X*T”S<
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4Q[bxP$b

TZ,x?j,b+T>$b5;Z91aO,x[b5;Z.=aODk"/"c<#

`v?j#g{fZ`v,x?j,G4?v?j<+T>Z%@D<mP,"a)K?jB-Pm,CZX

F*T>D?j#

V`

< 40. “4Q[bxP$b”S<
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TZV`?j,b+T>H<P[b5k$b5D;fV`T0{e}7YVH#

my=#P`V;,DT>y=,ITSy=B-PmPxPCJ#

v PYVH#Ky=+Z%*qPT>PYVH(%*qF}m>*P\}DYVH)#bG1!!n#

v %*qF}#Ky=+Z%*qPT>%*qF}#H<Du0?VT;yZPYVH#

v H<#Ky=+;T>u0,x;aZ%*qPT>5#

v 9u#Ky=+;aZ%*qPT>PrPjb,2;aT>5#Z?j_Pm`V`1,Ky=+.VP

C#

1'#g{NNG<Z?jO_P1'5,G4|G+T>ZyPP'PB=D(1')PP#_P1'5D

G<;aT{e}7YVHPNN0l#

`v?j#g{fZ`vV`?j,G4?v?j<+T>Z%@DmP,"a)K?jB-Pm,CZXF

*T>D?j#

sMm#g{T>D?j_P,} 100 v`p,G4;aT>m#

xg

< 41. V`S<,PYVHy=
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b+T>q-xgD<Nm>#

<my=#P=V;,DT>y=,ITSy=B-PmPxPCJ#

v '{#baZ<mP+?v$bd?k?jT>*%vZc,x;<Gb?_HG,x9GV`#bG1!

!n#

v 5}#b+*V`$bd?k?jT>`v8>Zc#5}y=<PD,S_y];%(XD@c5xPE

+#

<m=r#1!ivB,dk;Zxg<Ds`,x?j;ZR`#(}9C$_8X~,zIT|D=r,

T9dk;Z%?x?j;ZW?,r_dk;ZW?x?j;Z%?#

$bd?X*T#Z<P,,S_uy]$bd?DX*TxPS(,V_um>X*TO_#$_8PP;

v“$bd?X*T”,i,CZXFxg<PT>D$bd?#b;a|D#M,x;GC9ITX"nX*

D$bd?#

`v?j#g{fZ`v?j,G4yP?j<+T>Z<mP#

< 42. xgS<,s`Ddk,'&y=
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hC

ZT#M@V1,&zIK!n(PD!(n?#ZT#M@V1,<UaFc$b5(JOyP?j)MC

EH(JOV`?j)#FcDCEHITyZ$b5DEJ(n_$bEJ)rn_$bEJkZ~_$b

EJ.dDn5#

v V`?jD$bEJ#b+zIV`?jD$bEJ#*?v`p4(;vVN#

v j>?jDcr@V#TZ,j>?j(5X“G”r“q”$b)D#M,zITkscr@V,b)@V8

>*?jVN8(a{*fDI\T#C#Mzz-<cr@V;g{Vx&ZP',G4#M9ay]

bTVxzzw{sDcr@V#

*K#MzI SQL#9C}]bPD}]1,IT+ SQL zkFX=}]bPTxP4P,bIT+sXa

_m`YwDT\#

(}*;*>z SQL xP@V#g{!qKn,+zI SQL T#MZ&CLrPxP>X@V#

< 43. “hC”!n(
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Z 9 B v_Pm

v_Pm #Mj6KSirN,4,T>Kk{ey>`XD~5(yes r no)a{DF;HD_M#}g,

zrmZ0RG)n;I\w'DM'rnPI\T3vL5n/wv}+l&DM'#(} v_Pmi4w

IT5VT#MDj+XF,|Jmz`-N"mST:D5qfr"8(?vND@V==,T0ICd{

`V==(F#MSxTyPND%dH}xPE/#rK,|HdJCZzIJ~Pm,r7(w*X(n

/?jDG<#Kb,9IT9C`v ZrNq T;,(#=(xPiO,}g,7(,;#MPT\O_

MOMDN,"y]h*Z@VWN|,rE}?vN#

N"frMu~

#MINPmiI,?vNI!q%dG<DfrxP(e#x(DfrITP`vu~,}g:

RFM_SCORE > 10 andMONTHS_CURRENT <= 9

frDPm3r4*&C3r,Z;v%dfr+v(x(G<Ddva{#g{%@IC,G4frru~

I\a"zX~,+frD3rE}K~eT#g{fr;%d,G4G<+aVdxd`fr#

j+XF@V

(} v_Pmi4w,zITi4"^DMXiN,"RITvZ@V?D4!q|(rE}D)N#}g,

zIT!qZ44([PE}3iM'M|,d{M',"RIT"4i4bTZ{e%dJD0l#TZ|

(DNMyPd{N(|(#`N),v_Pm #MVp5X@V Yes M $null$#T@VDbV1SXF9

C v_Pm #MI*zIJ~"Me%Dmk$_,xb)#M;c:&CZM'X5\mP,|(tPP

DrP!&C=f#

ZrNq"b?M!q

(#}LI ZrNq 5V#?nZrNqITP'Xt/;NBD(#,"Ra5X;iBD8!#M#1

!NqyZ v_Pm ZcDu<f6,zIT(eNb}?D(FNq#z9ITX4&CNq,}gzI

TZ{v57/OPKP_EJQw,;sZ#`/OPKPMEJQwT}%T\OMDN#

}]!q

IT(e}]!qM(F#Mb?TxP#M9(M@@#}g,ITZZrNqP8(}]!qTCt#

M,9.{O_exrD*s,"RIT4((Fb?T@@dM{vzR6'xTDT\ES#;,ZZr

NqDG,b?";DdWc#MxGTd{SGTdT\xP@@#

mSzD5q*6

(}"wr)9Ic(6pDN,v_Pmi4w 9zIT+5q*6"k#M#zIT`-#MyzIDN

rmSyZ8(frDd{N#;sIT&C|D"$@a{#

*KxPnkKb,Excel /,4S9zIT+}]<v= Excel,b)}]ICZZ Excel P4(]><m

MFc(Fb?(}g[O{sM ROI),zIZ9(#MD,1Z v_Pmi4w Pi4b)(Fb?#

>}#3pZz9DP!*z?E#{(}r?vM'a)OJD([4Z44D:zn/Pq!|`D{

s#zIT9Cv_Pm#M4y]T0DYzn/7(nPI\vv}+l&DM'y_8DXw,"y]

a{zIJ~"MPm#
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hs#;vm>*$bD~*a{(G/q)Rb?6p*j>r{eDV`?jVNMAY;vdkVN#

1?jVN`M*{e1,XkV/!q;v5w*%drl&;yPd{5/PZ;pw*;%d#9IT

8(;vI!D5JVN#,xUZ/1dVN+;vT#9CZ(#ZcD“(R”!n(O8(Dc(T,

x}V6'DdkT/V6#*K|CXXFV6,ImSONV6Zc"9CQV6DVNw*b?6p*

PrDdk#

v_Pm#M!n

#M{F#zITy]?jrj6VN(r48(K`VN1D#M`M)T/zI#M{F,r_8((F

{F#

9CVx}]#g{(eKVxVN,G4K!nI7#v57VxD}]CZ9(#M#

4(pV#M#x8(*pVVNDdkVND?vI\59(;v%@#M#kNDwbZ 233D:9(

pV#M;,Kb|`E"#

==#8(CZ9(#MD=(#

v zI#M#4PZc1T/Z#M!CeOzI#M#I+zID#MmS=wPTc@V,+GK#M

^(Lx`-#

v t/;%=a0#r* v_Pmi4w ;%=(#(dv)0Z,ZK0ZPzITS`vfznPxP

!q"X4&C_P;,hCDc(Tp=zIr^D#M#kNDwbZ 120 3D:v_Pmi4

w;,Kb|`E"#

v 9CQ#fD;%=a0E"#9CH0#fDhC4t/;%=a0#IT9C v_Pmi4w PD“z

I”K%(CZ4(#Mr(#Zc)r“D~”K%(CZ|BSPt/a0DZc)#f;%hC#

?j5#8(?jVND5,CVNm>*TdxP(#Da{#}g,g{?jVN“w'”`k* 0 = no M

1 = yes,8( 1 Ij68wD)G<I\w'Dfr#

iR_PTBXwDN#m>Qw?jd?Gq&CiRvVD_EJrMEJ#iRME}b)NI\TZ

DFzD#MG#Poz,1#BDN*MEJN1HdPC#

nsN}#8(*5XDnsN}#4(%?D N vN,dPnCDNGEJn_DN,g{`v#M_P`

,DEJ,G4*2GJn_DN#JmDn!hC* 1;;PnshC#

n!Ns!#BfD=nhC8(Kn!Ns!#=v5PDOs_EH#}g,g{YVH5HZHxT5

_D}V,G4YVHhCEH#

v TO;vNDYVHm> (%)#TG<DYVH8(n!is!#JmDn!hC* 0;JmDnshC*

99.9#

v TxT5m> (N)#TG<DxT}?8(n!is!#JmDn!hC* 1;;PnshC#

Nfr#

nstT}#8(?vNfrDnsu~}#JmDn!hC* 1;;PnshC#

v Jm4CtT#g{tC,G4?v\ZIT9CyPtT,49T0D\ZQ9C}b)tT#NDu

~GZ\ZZ9(D,?v\Z<avS;vBu~#\Z}9C nstT} hC(e#

Bu~DCExd (%)#8(CZliNTxTDCEH6p#KhCZ5XDN}(g{fZ)T0?vN

frDu~}P_PG#X*DwC#5=_,5XDa{/=!#JmDn!hC* 50;JmDnshC*

99.9#
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v_PmZc(R!n

(}“(R”!n,zITT#M9(}LxP"w#

V6=(#bGCZT,xVN(F}rmH`H)xPV6D=(#

V6}#**,xVN4(DV6D}?#JmDn!hC* 2;;PnshC#

#MQwmH#bG?v\ZPICZB;\ZD#Ma{Dns}#JmDn!hC* 1;;PnshC#

frQwmH#bG?v\ZPICZB;\ZDfra{Dns}#JmDn!hC* 1;;PnshC#

TO"rSxPV6#Nkd`ZNO"1XkvSDn!?#JmDn!hC* 1.01;;PnshC#

v JmZu~P9C1'5#True m>JmfrPD IS MISSING li#

v OzPda{#g{* True,G4+v5XQw}LDnUa{#nUa{G;ZQw}LPxPNNx;

=8/Da{#g{* False ,G49*5XPda{#

nsfzn}#8(KPZrNq1IT5XDnsfzn}#JmDn!hC* 1;;PnshC#

"b,ZrNq+;5Xfz5D5J}?,ns*8(Dns}?#}g,g{ns}?h* 100,+;

R= 3 vfz5,G4;T>b 3 vfz5#

v_Pm#Mi

#M|(;v N Pm,?vN<I fr xP(e,SxIT!q%dDG<#ZzI#M0IaIi4r

^Db)N,"!q|(D)Nr;|(D)N#CZ@V1,v_Pm#MTZ|,DN5XG,TZyP

d{N(|(`})5X $null$#T@VDbV1SXF9Cv_Pm#MI*zIJ~"Me%Dmk$_,

xb)#M;c:&CZM'X5\mP,|(tPPDrP!&C=f#

KP|,v_Pm#MDw1,Zc+mS}vBVN,|(@VVN,dPTZ|,DVN@V* 1(m>

G),TZ;|,DVN@V* $null,CZdP,PG<DNDEJ(%dJ)VN,0NDj6`EVN#

BVND{FIzT*$bDdvVND{F,"xPm>@VD0: $D-"m>EJD0: $DP- rm>N

j6D0: $DI-#

4U9(#M18(D?j5T#MxP@V#ITV/%}3)NTc9|GD@V* $null$#}g,g{

KPMEJQwTiRMZ=y%dJDN,G4b)“M%dJ”ND@V+*G,}GzV/+b)NE

}#g{X*,IT9C<vZcr}KZc+U5XB`k* q#

PMML

9C“Z;v%d”!qj<I+v_Pm#Mf"* PMML RuleSetModel#+G,#{yPDfr_P`,D

@V#*JmT?jVNr?j5xP|D,I+`vfr/#Mf"=;vD~P43rxP&C,^(k

Z;v#M%dD8}++]=Z~v#M,@K`F#c({F DecisionList CZm>KGj<DP*,R

v_PC{FDfr/#MI;6p*v_Pm#M"gOyvxP@V#

v_Pm#MihC
(}v_Pm#MiD“hC”!n(,zITq!cr@V,9ITtCr{C SQL E/#;P+#MimS

=w.s,EIT9CK!n(#

Fc-<cr@V#TZ,j>?j(5X“G”r“q”$b)D#M,zITkscr@V,b)@V8>*

?jVN8(a{*fDI\T#}Kb)@V,9Pd{Z@V}LPzID$b5MCEH5#

Z 9 B v_Pm 119



Fcw{sDcr@V#-<cr@Vv@5Z57}],"RIZm`#M}HbOK}]Dcr,C@V

I\a}HE/#w{sDcra"T(}kTliri$VxT#MT\xP@@xPV9#K!n*sZ

wP(eVxVN"RZ(#ZcPtCw{sDcr@VsYzI#M#

(}*;*>z SQL xP@V#g{!qKn,+zI SQL T#MZ&CLrPxP>X@V#

v_Pmi4w

yZNqD v_Pmi4w <Ngfr%WC,|{}K#M9(}LD4ST,9zITZQ}]Zr<

uDMcj8E"x++?+&6kh*C'NkDVvZ]O,ghC?j"!q?ji"Vva{,T0

!qnE#M#

$w#M0q

$w#M0q+T>10#M,|(ZrNqMJCZC$w#MDd{Yw#

j6#j6,xN3r##MNy]dj6E43rxPFc#

Nfr#a)N{FMQ(eDNu~#1!ivB,N{FGVN{ru~P9CD,SVN{(T:E*

Vt{)#

@V#m>*$bDVN,Y(d5kd{VN($bd?)D5`X#

":TB!nIP;*(}Z 1283D:i/#Mb?;T0rT>#

6'#C}<1[Xj6v?vND2G6'k{v2G6'DTHiv#

6' (n)#Pv?vN`TZ{v2G6'D2G6'?#

5J# PvSU=D`TZ2G6'D%dn}#}g,g{f06'* 79,5J* 50,G4m>Z 79 v

.PP 50 vTy!NxPKl&#

EJ#8>NEJ#}g,g{f06'* 79,5J* 50,G4m>CNDEJ* 63.29%(50 }T 79)#

ms#8>Nms#

0qW?DE"T>{v#MDf06'"5JMEJ#

$w#M$_8

$w#M0qD$_8a)KTB&\#

":2IT(}R|%w#MN4CJ3)&\#

m 9. $w#M$_84%.

$_84% hv

t/zIB#MT0r,CT0ra)CZ4(B#MiD!n#

#f;%a0D104,#ba+“v_Pm”(#Zc|B*10hC,|(ZrNq"

#MlU"}]!qM(Fb??#*+a0V4AK4,,!P(#ZcD“#M”!n

(PD9C#fDa0E"T0r,;s%wKP#
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m 9. $w#M$_84% (x).

T>“i/#Mb?”T0r#kNDwbZ 1283D:i/#Mb?;,Kb|`E"#

T>“i/}]!q”T0r#kNDwbZ 1243D:i/}]!q;,Kb|`E"#

T>“lU”!n(#kNDwbZ 1223D:“lU”!n(;,Kb|`E"#

T>“fz”!n(#kNDwb:“fz”!n(;,Kb|`E"#

q!10#Ma9DlU#lUT>Z“lU”!n(P,(#CZ#MHO#

t/ekNT0r,CT0ra)CZ4(B#MND!n#

t/`-NfrT0r,CT0ra)D!nICZ+u~mS=#MN,r|DH0(

eD#MNu~#

Z#McNP+y!NOF#

Z#McNP+y!NBF#

>}y!N#

Z#MP|(/E}y!NDiv.dxPP;#E}1,Na{+Fk`}#;,Z>}

NDG,E}NJmz!qXB$nN#

“fz”!n(
%wiRNzI“fz”!n(,C!n(+kT$w#M0qPD!(#MrNPvyPfzZra{#

*+fz#Ma}*$w#M,;vT>yhfz#M"%wSX;rfz#MT>Z$w#M0qP#

":;P1zQZv_Pm(#ZcD“(R”!n(OhCKnsfzn}1,EaT>“fz”!n(T4(

`vfzn#

?vQzID#MfznaT>X(D#ME":

{F#?vfz#M<P3r`E#Z;vfzn(#|,nQa{#

?j#8w?j5#}g:1,HZ“true”#

N}#fz#MPy9CDNfr}#

6'#fz#MDf06'#

5J#`TZf06'D%dnD}?#

EJ#8wfz#MDEJYVH#

":fza{;af#M#f;a{vZn/a0ZdP'#

Z 9 B v_Pm 121



“lU”!n(
lUG#MZX(1dcDS<#}g,g{zh*+m;vfz#MSX$w#M0q"+;#{'%10

#MD`X$w,G4ITq!#MlU#“lU”!n(+PvZNb}?D$w#M4,BV/q!DyP

#MlU#

":lU+f#M#f#RG(iZzSXWv#M14PlU#ClUCZ#f-<#Ma9,Sx7#z

If15X-<#M4,#zIDlU{FT>*1dAG,8>dzI1d#

4(#MlU

1. !q*Z$w#M0qPT>DJ1D#M/fzn#

2. TC$w#MxPX*D|D#

3. %w 4PlU #K1+Z“lU”!n(PT>;vBlU#

{F#lU{F#zIT+wlU{FTdxP|D#

?j#8w?j5#}g:1,HZ“true”#

N}##MPy9CDNfr}#

6'##MDf06'#

5J#`TZf06'D%dnD}?#

EJ#8w#MDEJYVH#

4. *+lUa}*$w#M,;vT>yhlU"%wSX;rlU#MT>Z$w#M0qP#

5. I(}TB=(>}lU:%w >} ,rR|%wlU,;sZK%P!q >} #

9C v_Pmi4w
+TnQ==$bM'l&MP*D#MG(}`vWNxP9(D#t/ v_Pmi4w 1,$w#M+

nkQ(eD#MNMb??,"R<8Mw,H}zt/ZrNq"y]h*^DN/b??,"zIBD

#Mr(#Zc#

zImS;vr`vNfr,1=qCzbD#M#IT(}KPZrNqr9C `-Nfr &\*#Mm

SNfr#

Z#M9(}LP,zITT#MDT\xP@@,=(Gy]b?}]i$#M"Z<mPT<NxPIS

/&m,rzI(F Excel b??#

O(#MDJ?s,zITzIB#M"+dCZ IBM SPSS Modeler $wxr#M!CeP#

ZrNq

ZrNq G7(BfrzI==DN}D/O#dP3)N}GIT!qD,Tc*za)9#MJ&B4v

DinT#NqINq#e(`M)"?jM9(!q(Zr}]/)iI#

BPw?Vj8i\wVZrNqYw:

v Z 1233D:KPZrNq;

v Z 1233D:4(M`-ZrNq;

v Z 1243D:i/}]!q;
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KPZrNq: (} v_Pmi4w,zITKPZrNqrZ#M.d4FM3yNfrTV/r#Mm

SNfr#ZrNq|,PXgNzIBNfrDE"(}]ZrN}hC,gQw_T"4tT"QwmH

"CEH6pH)"}$bDM'P*,T0*wiD}]#ZrNqD?jGQwI\DnQNfr#

*(}KPZrNqzI#MNfr,k4PBPYw:

1. %w `} P#g{$w#M0qPQPT>DN,z2IT!qdP3;v,y]y!NiRd{fr#

!q`}rN.s,IICBP=(.;zI#Mrfz#M:

v S“$_”K%!qiRN#

v R|%w`}P/N,;s!qiRN#

v %w$w#M0qODiRN4%#

ZNq&m}LP,xH+Z$wxW?T>,"ZNqjI1a>z#NqjIyCD1dj+!vZZr

NqD4STT0}]/Ds!#g{a{P;P;v#M,G4NqjIs|+"4T>Z$w#M0q

O;+G,g{a{|,`v#M,G4#MT>Z“fz”!n(O#

":Nqa{+*:jI"|B#M"jI+;|B#Mr'\#

ITX4iRBNfrD}L,1=;YPBfrmS=#MP#bm>QR=yPPbeDM'i#

ITTNNVPD#MNKPZrNq#g{TNqDa{;zb,zIT!qT,;#MNt/m;vZr

Nq#KYw+yZy!Na)R=Dd{fr#;Zy!N“B=”DN(4,Zy!N.smS=#MD

N)+;BNfz,r*?vN<!vZd0n#

4(M`-ZrNq: ZrNqGQwiI}]#MDfr/ODzF#}y!#eP(eDQwu~b,

Nq9a(e?j($"VvD5JJb,gP`YM'I\TJ~vvl&),"j6*9CD}]/#Z

rNqD?jGQwI\DnQ#M#

4(ZrNq

*4(ZrNq,k4PBPYw:

1. !q*ZdPZrd{Nu~DN#

2. %whC#K1+r*“4(/`-ZrNq”T0r#CT0ra)CZ(eZrNqD!n#

3. xPX*D|D"%w7(5X=$w#M0q#v_Pmi4w 9C1!hCKP?vNq,1=!q

KfzNqrhC#

4. %wiRNTt/!(NODZrNq#

`-ZrNq

“4(/`-ZrNq”T0ra)D!nICZ(eBDZrNqr`-VPZrNq#

ICZZrNqDs?VN}kv_PmZcPa)DN}`F#}bT>gB#kNDwbZ 1183D:v

_Pm#M!n;,Kb|`E"#

0khC:4(`vZrNqs,k!qyhNq#

B(... %wTy]10T>DNqDhC4(BZrNq#

?j

?jVN:m>*$bDVN,Y(d5kd{VN($bd?)D5`X#
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?j5#8(?jVND5,CVNm>*TdxP(#Da{#}g,g{?jVN“w'”`k* 0 = no M

1 = yes,8( 1 Ij68wD)G<I\w'Dfr#

r%hC

nsfzn}#8(KPZrNqs+T>Dfzn}#JmDn!hC* 1;;PnshC#

(RhC

`-... CZr*`-_6N}T0r,zIZdP(e_6hC#kNDwb:`-_6N};,Kb|`E

"#

}]

9(!q#a)D!nCZ8( v_Pmi4w &TdxPVvTiRBfrD@@H?==#PvD@@

_HZ“i/}]!q”T0rPxP4(/`-#

ICVN#a)CZT>yPVNrV/!q*T>DVND!n#

`-... g{!qK(F!n,G4b+r*(FICVNT0r,zITZdP!qICw(}ZrNqR=
DNtTDVN#kNDwb:(FICVN;,Kb|`E"#

`-_6N}: “`-_6N}”T0ra)TBdC!n#

V6=(#bGCZT,xVN(F}rmH`H)xPV6D=(#

V6}#**,xVN4(DV6D}?#JmDn!hC* 2;;PnshC#

#MQwmH#bG?v\ZPICZB;\ZD#Ma{Dns}#JmDn!hC* 1;;PnshC#

frQwmH#bG?v\ZPICZB;\ZDfra{Dns}#JmDn!hC* 1;;PnshC#

TO"rSxPV6#Nkd`ZNO"1XkvSDn!?#JmDn!hC* 1.01;;PnshC#

v JmZu~P9C1'5#True m>JmfrPD IS MISSING li#

v OzPda{#g{* True,G4+v5XQw}LDnUa{#nUa{G;ZQw}LPxPNNx;

=8/Da{#g{* False ,G49*5XPda{#

(FICVN: (}“(FICVN”T0r,zIT!qICw(}ZrNqR=DNtTDVN#

IC#Pv10ICwNtTDVN#*SPmP>}VN,k!qJ1DVN,;s%w >} >>#K1y
!VN+S“IC”PmFA“;IC”Pm#

;IC#Pv;ICwNtTDVN#*+VN|(Z“IC”PmP,k!qJ1DVN,;s%w<< mS#

K1y!VN+S“;IC”PmFA“IC”Pm#

i/}]!q: (}i/}]!q(Zr}]/),IT8( v_Pmi4w&TD)@@_HxPVvT

iRBfr,"!q*Cw_Hy<D}]!q#

*i/}]!q,k4PBPYw:

1. S“$_”K%P!qi/}]!q,rR|%w3vN"!qC!n#K1+r*“i/}]!q”T0

r#

":(}“i/}]!q”T0r,z2IT`-r>}VP}]!q#
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2. %w mSBD}]!q 4%#K1a+;vBD}]!qu?mS=VPDmP#

3. %w {F "dkJ1D!q{F#

4. %w Vx "!qJ1DVx`M#

5. %w u~ "!qJ1Du~!n#g{!q8(,G4ar*“8(!qu~”T0r,dP|,(eX(

VNu~D!n#

6. (eJ1Du~,;s%w 7( #

(}“4(/`-ZrNq”T0rPD“9(!q”B-PmICJb)}]!q#(}CPm,zIT!qC

ZX(ZrNqD@@H?==#

VNfr

(}KPyZNq#eDZrNq,ITiR#MNfr#zIT9C“ekN”r“`-Nfr”&\V/*#

MmSNfr#

g{!qZrBDNfr,a{(g{P)+Z“;%Pm”T0rD“i4w”!n(PT>#(}S“#Mw

7/”T0rP!qfza{,"%wSX,ITlY+7zD#M#by,zIT"T;,a{,1=<8

C9(v<7hvnQ?jiD#M#

ekN: zIT9C“ekN”&\V/*#MmSNfr#

*+Nfru~mS=#M,k4PBPYw:

1. Z;%PmT0rP,!qz*mSBND;C#BN+1SeZy!NDO=#

2. Z“`-”K%P,!qekNr(}R|%wNCJK!n#

b+r*“ekN”T0r,zITZdPekBDNfru~#

3. %w ek #b+r*“eku~”T0r,zITZdP(eBfru~DtT#

4. SB-PmP!qVNMKc{#

":g{!q Not in Kc{,G4y!u~+CwE}u~,"RZ“ekfr”T0rPT>*l+#}

g,1u~ region = ’TOWN’ T>*l+1,m>a{/P;|( TOWN #

5. dk;vr`v5,r_%wek5<j,TT>“ek5”T0r#(}KT0r,zIT!q*!(V

N(eD5#}g,VNQi+a)5GMq#

6. %w7(5X“ekN”T0r#YN%w 7( +y4(DNmS=#MP#

K1CBN+T>Z8(D#M;C#

`-Nfr: (}“`-Nfr”&\,zITmS"|Dr>}Nfru~#

*|DNfru~,k4PBPYw:

1. !q*`-D#MN#

2. S“`-”K%!q`-Nfr,rR|%wfrTCJK!n#

K1+r*“`-Nfr”T0r#

3. !qJ1Du~,;s%w `- #

b+r*“`-u~”T0r,zITZdP(ey!fru~DtT#

4. SB-PmP!qVNMKc{#
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":g{!q Not in Kc{,G4y!u~+CwE}u~,"RZ“`-Nfr”T0rPT>*l+#

}g,1u~ region = ’TOWN’ T>*l+1,m>a{/P;|( TOWN #

5. dk;vr`v5,r%wek54%TT>“ek5”T0r#(}KT0r,zIT!q*!(VN(

eD5#}g,VNQi+a)5GMq#

6. %w7(5X=“`-Nfr”T0r#YN%w 7( 5X$w#M#

K1y!qDN+k|BDfru~;pT>#

>}Nfru~: *>}Nfru~,k4PBPYw:

1. !q|,*>}Dfru~D#MN#

2. S“`-”%P!q`-Nfr,rR|%wNTCJK!n#

b+r*“`-Nfr”T0r,zIZdP>};nr`nNfru~#

3. !qJ1Dfru~,;s%w >} #

4. %w7(#

>};vr`vNfru~+9$w#M0q"Bdb?H?#

4FN: v_Pmi4w *za)K;V4F#MNDrc=(#g{*+;v#MPDN&CZm;v#

M1,;h+CNS;v#M4F(rtP)"3y=m;v#MP4I#Kb,z9ITS“fz$@”0q

PT>D#M4FN"+d3y=$w#M0qPT>D#MP#b)tP"4FM3y&\9C53tye

f"rlwY1}]#bb6E+ZtyeP4Fu~M?j#tyeZ];vv#tCZ v_Pmi4w,

2IT3yZd{&CLrP#}g,ZD>`-wP3ytyeZ]1,aT XML q=3yu~M?j#

*4FrtP#MN,k4PBPYw:

1. !q*Zd{#MP9CD#MN#

2. S“`-”K%P!q4F(rtP),rR|%w#MN"!q4FrtP#

3. r*J1D#M(+ZdP3y#MND#M)#

4. !q3v#MN,;s%w 3y #

":}KtP"4FM3y|nb,z9IT9CTBiO|:Ctrl+X"Ctrl+C M Ctrl+V#

4F(tP)DN+ekH0!qD#MNO=#3yDNMB=NDb??+XBFc#

":K}LPD=v#MXkyZ,;y!#M#e,"|,,;?j,qr+T>ms{"#

fz#M: 1P`va{1,“fz”!n(T>?vZrNqDa{#?va{|,y!}]Pk?jnS|

%dDu~,T0yP“`1%d”Dfzn#T>Dfzn\}!vZVv}LPICDQwu~#

*i4fz#M,k4PBPYw:

1. %w“fz”!n(ODfz#M#Z“fz$@”0qP,fz#MNT>rfz10#MN#

2. *Z$w#M0qP9Cfz#M,Z“fz$@”0qP!q#M"%wSX,rZ“fz”!n(OR|

%wfz#M{F"!qSX#

":zIB#M1,;a#ffz#M#

(F#M

}];G2,D#M'a(F"aiM|;$w#z7af.'%P!9c"wO#
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v_Pmi4w *5qC'a)K9#M=c8YXJ&B4vDinT#zI(}`-"hCEH6">}

r#CX(#MN4|D#M#

*NhCEH6: zI!qNb3r,T#MfrxPEP#1!ivB,#MN4EH63rT>,Z;

vN_Pn_EH6#1z*;vr`vN8(;,DEH61,#Ma"z`&D|D#zITy]h*(

}+NFAO_rOMDEH6;C4|D#M#

**#MNhCEH6,k4PBPYw:

1. !q**d8(;,EH6D#MN#

2. %w$w#M0q$_8PD=v}74%.;,+y!#MNZPmPOFrBF#

hCEH6s,aXBFcH0DyP@@a{,"T>B5#

>}N: *>};vr`vN,k4PBPYw:

1. !q#MN#

2. S“`-”K%P!q>}N,rZ$w#M0qD$_8P%w>}4%#

b??+kT^DsD#MXBFc,#M2a"z`&D|D#

E}N: ZQwX(i1,zI\a+;?V#MNw*L5YwDy<#?p#M1,zI\a!qE}

#MPD3)N#E}DNw*U5xP@V#E}3vN";zm;9CCN,xGSJ~PmPE}kC

fr%dDyPG<#CfrTZ&C,+==;,#

*E}X(D#MN,k4PBPYw:

1. Z$w#M0qP!q;vN#

2. Z$w#M0qD$_8P%w P;NE} 4%#K1+Zy!NDy!“?j”PPT>QE}#

":k>}DN;,,QE}DNZnU#MPT;I)X49C#QE}DNT+0l<ma{#

|D?j5: (}“|D?j5”T0r,zIT|D10?jVND?j5#

k$w#M_P;,?j5DlUMa0a{a(}+CPDm30d*F+xPj6#bm>ClU/a0

a{Q}1#

4(/`-ZrNqT0r+T>10$w#MD?j5#C?j5;afZrNq#f,xG!T$w#M

D5#

1z+3vk10$w#M_P;,?j5DQ#f#Ma}*$w#M(}g,(}`-fza{r`-l

U1>)1,Q#f#MD?j5+|D*$w#MD?j5($w#M0qPT>D?j5;a|D)##

MH?+y]B?jXBFc#

zIBD#M

“zIB#M”T0ra)D!nICZ|{#M"!q4(BZcD;C#

#M{F#!q(FIw{T/zID{F,r*w$wxPT>DZc4((;{F#

ZcD4(;C#!q$wxa+B#MCZ$wxP;!q GM !Cea+B#MCZ“#M”!CeP;!

q=_a+B#M,1CZ$wxM“#M”!CeP#

|(;%=a04,#tCK!ns,;%=a04,+#tZQzID#MP#Tsy]#MzI(#Zc

1,C4,+Lx+]"CZu</;%a0#^[Gq!qK!n,#M>mTB}]D@V==<G`,
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D#g{4!qK!n,#MT;IT49((Zc,+CZc+|*;c/,|at/BD;%a0x;G

S-Pa0#9D;CLx0x#g{|DZchC+T#fD3V4,4P,G4avTQ|DDhCTI

C#f4,DhC#

":j<H?GtZ#MD(;H?#d{H?+#tZ;%4,#zID#M;aT>Q#fD;%ZrN

q4,#t/ v_Pmi4w1,|aT>(}i4wyvDu<hC#

kNDwbZ 403D:XBzI(#Zc;,Kb|`E"#

#M@@

I&D(#h*Zzz73P4P5).0xPwwD#M@@# v_Pmi4wa)KICZ@@#M5J

&C'{D`V3Fb??ML5b??#dP|(vf<Mk Excel D+f%Yw,Sx5VI>/vf=8

D#b,Tc@@?pDwC#

zIICTB==@@T:D#M:

v 9C v_Pmi4w Pa)D$(eD3Fb??ML5#Mb??(EJ"5J)#

v @@S Microsoft Excel P<kDb??#

v 9Cvf<T#MxPIS/&m#

i/#Mb?: v_Pmi4w a)KCZ(e4PFc"T>Db?D!n#?vNI|(1!Df06

'"5J"EJMmsHb??,4PT>#Kb,z2IT4(+4PT>DBb??#

(e#Mb?

**#MmSb??r(eVPDb??,k4PBPYw:

1. S“$_”K%P!qi/#Mb?,rR|%w#MT!qK!n#K1+r*“i/#Mb?”T0r#

2. %wmSBD#Mb?4%(;Z“T>”PR`)#K1+ZmPT>;vBDb??#

3. a)b??{F,"!qJ1D`M"T>!nM!q#“T>”P8>Gq*$w#MT>b?#(eV

Pb??1,k!qJ1DH?M!q,"8(CH?Gq+Z$w#MPT>#

4. %w 7( 5X v_Pmi4w$wx#g{Q!PBb?D“T>”P,G4a*$w#MT>CBb?#

Excel PD(FH?

kNDwb:Excel PD@@;,Kb|`E"#

"Bb?: Z3)X(ivB,I\h*XBFc#Mb?,}gT;iBM'&CVP#M1#

*XBFc("B)#Mb?,k4PBPYw:

Z“`-”K%P!q"ByPb??#

r

4 F5#

K1+XBFcyPb??,"kT$w#MT>B5#

Excel PD@@: v_Pmi4w ITk Microsoft Excel xP/I,9zITZ#M9(}LP1S9C

T:D5FcM{s+=4#bI>/Uf=8#(}k Excel D4S,zIT+}]<vA Excel(}]Zd

PICZ4(]><m)"Fc(Fb?(g4S{sM ROI b?),"RITZ9(#M1(} v_Pm

i4w i4b)b?#
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":*9C Excel gSmq,CRM Vv(RXkkT v_Pmi4w k Microsoft Excel D,=(edC

E"#CdC|,Z Excel gSmqD~P,CZ8w v_Pmi4w k Excel .d`%+dDE"#

TB=hvZQ20 MS Excel DivBP'#g{420 Excel,G4;aT>9#Mk Excel ,=D!n#

*9#Mk MS Excel ,=,k4PBPYw:

1. r*#M,KP;%a0,"S“$_”K%P!qi/#Mb?#

2. * Fc Excel PD(Fb?? !n!q G #b+$n$w>VN,9zIT!q$HdCD Excel $

w>#e#

3. %w ,S= Excel 4%#b+r*“r*”T0r,9zIT<=A>XrxgD~53P$HdCD#e

yZD;C#

4. !qJ1D Excel #e,;s%w r* #K1+t/y!D Excel #e;9C Windows Nq8(r4

Alt+Tab)5X=“!q(Fb?Ddk”T0r#

5. Z Excel #eP(eDH?{Fk#MH?{F.d!qJ1D3d,;s%w 7( #

("4Ss,Excel +"4IC$HdCD Excel #et/,C#eTgSmqT>#Mfr#Excel PDF

ca{Z v_Pmi4wPT>*BP#

":#f#M1,;a#t Excel H?;H?vZn/a0ZdP'#+G,zIT4(|( Excel H?Dl

U#ZlUS<P#fD Excel H?vJCZz7G<HO,ZXBr*1;a"B#kNDwbZ 1223D

:“lU”!n(;,Kb|`E"#XB("k Excel #eD,S0,Excel H?+;aT>ZlUP#

MS Excel /IhC: v_Pmi4w k Microsoft Excel D/IG(}9C$HdCD Excel gSmq#

e5VD#C#eITB}v$wmiI:

#Mb?#T><kDv_Pmi4wb??"(F Excel b??,T0Fc\F(Z“hC”$wmP(e)#

hC#a)CZy]Q<kD v_Pmi4w b?M(F Excel b?zIFcDd?#

dC#a)CZ8(S v_Pmi4w <kD)b?T0CZ(e(F Excel b?D!n#

/f:“dC”$wmDa9QOq(e#k p `-L+u0xrPDNN%*#

v 4T#MDH?#8>ZFcP9CD) v_Pmi4w H?#

v *5X=#MDH?#8> Excel zIDD)H?+5X= v_Pmi4w#Excel zIDH?Z v_P

mi4wPT>*BDb??P#

":zIB#M1,Excel H?;af#M;p#t;b)H?vZn/a0ZdP'#

|D#Mb?: BP>}]>gN(}`V=(|D#Mb?:

v |DVPb?#

v S#M<kd{j<b?#

v +d{(Fb?<v=#M#

|DVPb?

1. r*#e"!q“dC”$wm#

2. (};vT>"X4{Fr5w4`-NN {F r 5w #

k"b,g{*|Db?(}g,*Ka>C'EJxG5J),;h|D 4T#MDH? PD{FM5

w,C{FM5wfs+T>Z#MP"RC'IT!q*3dD!1b?#
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S#M<kd{j<b?

1. r*#e"!q“dC”$wm#

2. SK%P!q:

$_ > #$ > 7z$wm#$

3. !q A5 %*q,C%*qPF+u0R|, ax V#

4. SK%P!q:

ek > P

5. ZBb?D {F M 5w P|k`&Z]#}g, ms M ND`Xms #

6. Z C5 %*qPdk+= =COLUMN(’Model Measures’!N3) #

7. Z D5 %*qPdk+= =ROW(’Model Measures’!N3)+1 #

b)+=a9BDb?T>Z#Mb?$wmD N PP,KP?0*U#

8. SK%P!q:

$_ > #$ > #$$wm

9. %w7(#

10. Z#Mb?$wmP,7# N3 %*qQ+ ms w*BPDjb#

11. !q{v N P#

12. SK%P!q:

q= > %*q

13. 1!ivB,yP%*yP;v ;c }V`p#%w YVH I|D}VT>D==#K=(Iozz

li Excel PD}V;Kb,2a)xzmb;V9C}VD=(,}gI+}VCw<mDdv#

14. %w7(#

15. +gSmq#f* Excel 2003 #e,C#e_P(;D{FRD~)9{* .xlt#*KWZ(;B#e,

(iz+d#fZ>XrxgD~53OD$HdCD#eP#

+d{(Fb?<v=#M

1. r*.0>}PQmS“ms”PD#e;!q“dC”$wm#

2. SK%P!q:

$_ > #$ > 7z$wm#$

3. !q A14 %*q,C%*qPF+u0R|, ax V#

4. SK%P!q:

ek > P

5. ZBb?D {F M 5w P|k`&Z]#}g, (Hd;ms M &CZ Excel msD(Hd; #

6. Z C14 %*qPdk+= =COLUMN(’Model Measures’!O3) #

7. Z D14 %*qPdk+= =ROW(’Model Measures’!O3)+1 #

b)+=8( O P+a)#MDBb?#

8. !q“hC”$wm#

9. Z A17 %*qPdk5w ’- (Hd/ms #
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10. Z B17 %*qPdk 10 D(Hd;rS#

11. Z“#Mb?”$wmP,Z O3 %*qPdk5w(Hd;msw*BPDjb#

12. Z O4 %*qPdk+= =N4*Settings!$B$17 #

13. !q O4 %*qDRBG"+drBO/= O22 %*q,T++=4F=?;v%*qP#

14. SK%P!q:

$_ > #$ > #$$wm

15. %w7(#

16. +gSmq#f* Excel 2003 #e,C#e_P(;D{FRD~)9{* .xlt#*KWZ(;B#e,

(iz+d#fZ>XrxgD~53OD$HdCD#eP#

19CC#e,S Excel 1,“ms”5ICwBD(Fb?#

T#MxPIS/&m

Kb#MwCDnQ==GTdxPIS/&m#9Cvf<,IT(}P?`vfznD5J'{nkFU

PX#ML5vfM<uvfDP[5DU#E"#:vf<;?VT>K3v#MZfzv_}LPDv

f,"RITZfZfz#M15VT`v<mD1SHO#

vf<: vf<fFDGmP vf % P5D"c<#vf(e*?vv?P%dn}kwP%dn\}D

H},|9CBPH=:

(v?P%dn}/%dn\})x 100%

vf<P'X*z5wh*uyDvxcHE\6qwPyP%dnDx(YVH#1_fF{vy>Z49

C#MDivBD$Zl&#bVivB,l&J&C*#?,r*;vKl&DI\Tkm;vK`,#*

K9zDUfS6,zh*/J=6}?DK#z_mw(}+G)H(yZvfEr);ZO_YVHDK

1|(ZZ,zIT9Cl&C=`sLHDDF#}g,|(n_D 50% I\ax^,} 70% D}fl&#

Cz_=8,vf=_#

*i4vf<,k4PBPYw:

1. r*|,v_PmZcDw,"SCZct/;v;%a0#

2. %w vf !n(#y]8(DVx,za4=;vr=v<m(}g,g{,1*#Mb?(eK57V

xMliVx,G4aT>=v<m)#

1!ivB,<maT>*N#zIT+<mP;*V;}T>,=(G!q V;} ,;sZB-K%P!

qJ1DV;}=(#

<m!n: “<m!n”&\a)D!nICZ!qT<mT>D)#MMlU"fFD)Vx,T0GqT>

Nj)#

*fFD#M

10#M#9zIT!q*fFD#M#zIT!q$w#MrNNQ4(DlU#M#

*fFDVx

s`<mDVx#CB-Pma)CZT>yPQ(eVxryP}]D!n#

R`<mDVx#CB-Pma)CZT>yPQ(eVx"yP}]rvT>s`<mD!n#g{!q ;

fFs`< ,G4vT>s`<m#
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T>Nj)#tCK!ns,+Z<mPT>+?Nj)#
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Z 10 B 3F#M

3F#M9C}'=L=TS}]Pa!DE"xP`k#Z3)ivB,3F(#=(ITG#lYXxv

OJD#M#uATZG);P|SinDzw'0=((}gq-xg)E\nUxv|Ca{DJb,T

;IT+3)3F#MCwy_$b#MTPO|Hx=(DT\#

a)KBP3F(#Zc#

_TXi#My]?jM;vr`v$bd?.dD_TX5$b,x?j#

Logistic XiG;V3F=(,|Iy]dkVND5TG<xPV`#|`FZ_TXi,+I

CDG`p?jVNxG}V6'#

rS/wIVVvZca)KCZ5M}]4SLHD?s}]uu<u#wI]Vv(PCA)I

RvdkVND_TiO,CiOnCX6qK{vVN/OPD=n,RiOPDwvIV`

%};(`%91)#rSVvr"T6pWcrX,b)rX5wK[bDVN/OZD`X

T#=#TZb=V=(,d2,D?jGR=IT-<VN/OPDE"xPP'\aDY?

<vVN#

PpVvyvDYhH logistic XiDYh|Oq,+Z{Ob)Yh1,PpVvITw* logis-

tic XiVvDPCfznr9d#

“ce_T”#MT;c_T#MxPK)9,byrd?(}8(DX*/}krSM-d?_

T`X#xR,C#M9Jmrd?*G},V<#||(3F#Ms?VD&\,dP|(_

TXi"logistic Xi"CZF}}]DT}_T#MT0xd>'zf#M#

ce_TlO#M (GLMM) )9K_T#M,9C?jITPG},V<,(}8(DX*/}

krSM-d?_T`X,"R[b5I\`X#ce_TlO#M-GKSr%_TXi=4

SDG},]r}]`d?#MDwV#M#

9C Cox XiZc,zITZQPDliG<P("1dB~Dzf#M#C#MazI;vz

f/},C/}I$bZx(1d (t) ZTZyx(Ddkd?5`XB~D"zEJ#

_TZc

_TXiG;V#{D3F=(,CZy]}VdkVND5TG<xPV`#_TXibO+$bdv5k

5Jdv5.dDnln!/D1_r=f#
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hs#Z_TXi#MP;\9C}5VN#XkPRvP;v?jVN(G+hC*?j),+ITP;v

r`v$bd?(G+hC*dk)#G+*=_r^DVN+;vT,MqT}G}5VN;y#(gPX

*,IT9C“Iz”ZcTG}VVNxPXB`k#)

EF#_TXi#M`Tr%,C4NI$bD}'+>WZbM#IZ_TXiG;VI4QCD3F=

(,rKb)#MDtTQc*Kyl*#(#,_T#MD57YH2G#l#“_T”Zca)KT/VN

!q=(,TE}=LP;X*DdkVN#

":g{?jVN*V`(}gG/qrw'/4w')xG,x6',G4IT+ Logistic XiCwfzn#

Logistic Xi9'VG}5dk,rx^hTb)VNxPXB`k#kNDwbZ 1393D:Logistic Zc;,

Kb|`E"#

_T#M

_T#My]?jM;vr`v$bd?.dD_TX5$b,x?j#

_T#M`Tr%,CZ@VD}'+=2WZbM#k,;}]/ODd{#M`M(}gq-*xgrv

_w)`H,b)#MDtTWZmb"RITxPlY9(#

>}#Zwi5w#Umb=f5PP^J4D#U+>#{9(;v#M4@FmbI>#(}+K#M?

pA~qPD,zmITZkM'(01dkmbE","y]}%D}]"4q!“Z{D”mbI># kN

DwbTq!|`E"#

VN*s#XkP;v?jVNMAY;vdkVN#1!ivB,;a9C$(eG+* Both r None D

VN#?jXkG,xD(LH)#T$bd?(dk);Pb?6p^F#V`(j>"{eMPr)VN

Cw#MPDrS,,1,xVNCw-d?#

?j

z*4P24Yw?

v 9(B#M#9(+BD#M#bGZcD#{Yw#

v Lx57VP#M#Lx57KZcI&zIDns;v#M#byITZ^hCJ-<}]DivB|B

r"BVP#M,"I\aTxa}T\,bGr*;PBDr|BsDG<+4!=wP#O;v#M

Dj8E"k(#Zcf"Z;p,by49H0D#MiZwr#M!CeP;YICDivB,2I

T9CC!n#

":tCK!ns,“VN”M“9(!n”!n(ODyPd{X~+&Z{C4,#

zDw*?jG24?!q`&D?j#

v 4(j<#M#K=(+9(%v#M,T9C$bd?4$b?j#;c45,kv?M"i0MrsM

}]/{e#M`H,j<#M|WZbMRIlY@V#

":TZpV#M,*+K!nkLx57VP#MdO9C,zXk,S= Analytic Server#

v a_#M<7T(v?)#K=(ICv?==9({e#M,b+zI;5P#MTqC|+7D$ba

{#kj<#M`H,K{e#Mh*|$D9(k@V1d#

v?=(zz;5P“IV#M”,dP?v#MZ{v}]/O9(#Z9(?vsxIV#M.0,+y

]0;IV#MDPnTG<xPS(#_POsPnDv8+;xhO_DVv(X,rKB;vIV

#M+OCX`XZb)G<#b)IV#M2,9I;v{e#M#C{e#MICiOfrTBG<

xP@V#ICDfr!vZ?jDb?6p#
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v a_#MH(T(i0)#K=(ICi0(Bootstrap c\)==9({e#M,b+zI`v#MTq

C|I?D$ba{#kj<#M`H,K{e#Mh*|$D9(k@V1d#

Bootstrap c\ (i0) (}T-<}]/xPEXiy,zz57}]/D1>#b+4(s!k-<}]

/`,DTzy>#;s,Z?v1>O9(“IV#M”#b)IV#M2,9I;v{e#M#C{e#

MICiOfrTBG<xP@V#ICDfr!vZ?jDb?6p#

v *,sM}]/4(#M(h* IBM SPSS Modeler Server)# K=(+}]/.V*`v%@}]i,
T9({e#M#g{zD}]/}s,x^(9(OvNN#MrxPv?=(#,k!qKn# kj<

#M`H,K!nD9(1dOL,+@V1d|$# K!nh* IBM SPSS Modeler Server ,S#

PXv?"i0M,sM}]/DhC,kNDZ 1363D:{e;#

y>

T/<8}]#C!nJmZZ?*;?jM$bd?,T9#MD$b\&ns/;+#f#MDNN*;

"&C=B}]CZ@V#S#MPE}KQd;VND-<f>#1!ivB,+4PTBT/}]<8#

v UZk1d&m#?vUZ$bd?+*;*BD,x$bd?,dP|,TN<UZ (1970-01-01) T4

-}D1d#?v1d$bd?+*;*BD,x$bd?,dP|,TN<1d (00:00:00) T4-}D1

d#

v w{b?6p#_PYZ 5 v;,5D,x$bd?+XB?F*;*Pr$bd?#_P`Z 10 D;

,5DPr$bd?+XB?F*;*,x$bd?#

v k:5&m#g{,x$bd?D5;ZVg5(=y5D 3 vj<n).b,G4a+dh*Vg5#

v 1'5&m#{e$bd?D1'5;f;*57VxDZ}#Pr$bd?D1'5+f;*57VxD

P5#,x$bd?D1'5+f;*57VxD=y5#

v \`=DO"#(}+uYk?jX*Dh&mDVN},KYw+C=|r<D#M#`F`py]dk

k?j.dDX5xPj6#+O"^Txnl(4,P 5sZ 0.1)D`p#g{yP`pO"*;v`

p,G4+S#MPE}VND-<f>MIzf>,r*|G;P5w*$bd?#

CEH6p#K*CZZ5}S<PFc#M5}Dxd@F5DCEH6p#k8(sZ 0 R!Z 100 D

5#1!5* 95#

#M!q

#M!q=(#!q;V#M!q=((Bf+j8i\)r|(yP$bd?,s_r%XdkyPIC$

bd?w*w'&#Mn#1!9Cr0=x#

r0=x!q#Z*<1#MP;PNN'&,;sZ?v=hPmSM>}'&,1=y]p=!qj<;

\YmSr>}'&*9#

v dk/}%u~#K*CZv(G+3v'&mS=9G^}v#MD3F?#E"<r (AICC) yZ#M
Px(57/ODF;@F,"Iw{TM#}H4S#M#F 3F?yZPX#MmsDxivD3v3
F?li#w{ R =yZ57/ODbOH,"Iw{TM#}H4S#M#@9}HbO<r (ASE) y
Z@9}HbO/ODbOH(=y=n,r ASE)#@9}HbO/OG;vfzSy>,k4CZ57

#MD-<}]/DH}s<* 30%#

g{!qK F 3F?TbDj<,G4Z?=P+T&Z!qj<Dns}v$D'&mS=#M#+}%

#MPNNkj<5M`XD'&#

g{!qK F 3F?w*j<,G4Z?=P+_PMZ8(P5(Ik p 5!ZK5D'&)Dn! p

5D'&mS=#M#1!5* 0.05#NN_PsZ8(P5F} p 5sZK5D'&D p 5D#M'&

+;F}#1!5* 0.10#
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v (FnU#MPDns'&}#1!ivB,yPIC'&<+;dk#MP#mb,g{=xc(Z_P

ns8('&}D=hax,G4Kc(+Z10'&/#9#

v (Fns=h}#p=!qc(Zo=X(=h}s#9#1!ivB,bGIC'&}D}6#mb,k

8(m>ns=h}D}{}#

nQS/!q#b+li“yPI\D”#M,rAYliI\#MDOsS/(sZ“r0=x”=(),T!

qzc`&j<DnQS/# E"<r (AICC) yZ#MPx(57/ODF;@F,"Iw{TM#}H4
S#M#w{ R =yZ57/ODbOH,"Iw{TM#}H4S#M#@9}HbO<r (ASE) yZ@
9}HbO/ODbOH(=y=n,r ASE)#@9}HbO/OG;vfzSy>,k4CZ57#MD

-<}]/DH}s<* 30%#

!q_Pnsj<5D#Mw*nQ#M#

":kr0=x!q`H,nQS/!qf0|\/DFc#,,v?"i0r,sM}]/;p4PnQS

/1,k9Cr0=x!q9(Dj<#M`H,9(KS/(QD1d`1$#

{e

b)hCCZ7(Z“?j”Pksv?"i0r,sM}]/1D{eP*#+vT;JCZ!(?jD!

n#

i0M,sM}]/#ZT{e@V1,KfrCZiO4Ty>#MD$b5,TFc{e@V5#

v ,x?jD1!iOfr#IT9Cy>#MP$b5D=y5rP54iO,xVND{e$b5#

k"b,g{?jGv?#M<7T,G4+vTiOfr!q#v?<U9CS(`}mvTV`?jxP

@V,x9CS(P5T,x?jxP@V#

v?Mi0#1Tv?#M+7TrH(T*?j1,8(*9(Dy>#M};TZi0=(,K*Tzy

>}#|&C*}{}#

_6

4Fa{#hCfzVSJmz4FVv#fz}VzIwCZ!qD)G<;Z@9}HbO/OP#8(

;v{},r%wzI,b+zz;viZ 1 k 2147483647 .d(|( 1 M 2147483647)D1fz{}#

1!5* 54752075#

#M!n

#M{F#ITy]?jVNT/zI#M{F,r_8((F{F#T/zID{FG?jVN{F#

k"b,<UZT#MxP@V1Fc$b5#BVND{F*?jVND{F,SO0: $L-#}g,TZ{

* sales D?jVN,BVN+|{* $L-sales#

#M**

“#M**”S<G;vlU,a)#M0dbOD;@**#

m#Cmj6K;)_6#MhC,|(:

v ?j{F,ZVN!n(O8(;

v Gq4PT/}]<8,Zy>hCP8(;

v #M!q=(M!qj<,Z#M!qhCP8(#9+T>nU#MD!qj<5,}5=!=C#

<m#K<mT>nU#MD<7T,}5=s=C#TZnU#M,K5* 100 × #}sD R 2#
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T/}]<8

KS<T>PXE}KD)VN0d;VNZT/}]<8 (ADP) =hPgNIzDE"#TZ?vQd;r

E}DVN,CmPvKVN{F"CVNZVvPDG+T0 ADP =h4PDYw#VNG4UVN{F

DV8}rEPD#T?vVN4PDI\Yw|(:

v IzVx1d:BCZFcS|,UZDVN5=1053UZy-}D1d,TB*%;#

v IzVx1d:!1CZFcS|,1dDVN5=10531dy-}D1d,T!1*%;#

v +b?6pS,xD*Pr+;= 5 v(;5D,xVNXBhF*PrVN#

v +b?6pSPrD*,x+,} 10 v(;5DPrVNXBhF*,xVN#

v >}k:5g{,x$bd?D5;ZVg5(=y5D 3 vj<n).b,G4+dh*Vg5#

v f;1'5Vp9CZ}"P;}M=y5f;{eVN"PrVNM,xVND1'5#

v O"`pTns/k?jDX*y]dkk?jdDX57(“`F”D$bd?`p#^Txnl(4 p 5

sZ 0.05)D`pr;O"#

v E}#?$bd?/Zk:5&m.s/ZO"`p.s>}_P%v5D$bd?,I\Z4Pd{ ADP Y

w.s#

$bd?X*T

(#,z+h*+(#$w("ZnX*D$bd?VN,"<G>}rvTG)n;X*Dd?#$bd?

X*T<mITZ#M@FP8>?v$bd?D`TX*T,Sxozz5Vb;c#IZ|GG`T5,

rKT>DyP$bd?D5\M* 1.0#$bd?DX*Tk#M+7T^X#|;k?v$bd?Z$bP

DX*TPX,x;f0$bGq+7#

4Q[bxP$b

b+Z91aOT>$b5Dk"/"c<,"Z.=aOT>[b5#mkivB,"c&C;Z 45 HD

_O;KS<ITf_z#MGqTNNG<D$b<\n#

Pn

b+T>#MPnDoO<#

<my=#P`V;,DT>y=,ITSy=B-PmPxPCJ#

v 1=<#K* Student /DPnDV61=<,"xP},V<;~#_T#MYhP5_P},V<,r

KmkivB,1=<&CG#S|Z=,_#

v P-P <#K*V6EJ-EJ (P-P) <,+ Student /DPnk},V<xPTH#g{fFDcD1J!

Z}#_,G4P5T>H},V<|sDIdT;g{1J|s,G4P5T>DIdT;g},V

<#g{fFDcJ S Nz_,G4mwP5DV<P+n#

k:5

KmPvK}H0l#MDG<,"T>KG<j6(g{Z“VN”!n(O8(KKj6)"?j5M Cook

`k#Cook `kGkTS#M5}FcPE}3vX(G<1yPG<DPnd/yHDb?5#Cook `k

Osm>E}G<+Tx0l5},rK&C+CG<S*0lG<#

z&CP8li0lG<,T7(@c#M1GqITTG)G<8(OMD(X,r_XOk:5=3vI

S\DP5,r_9WF}0lG<#
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'&

KS<T>#MP?v'&Ds!#

y=#P`V;,DT>y=,ITSy=B-PmPxPCJ#

v <m#ZK<mP,+4U$bd?X*T]u3rSO=BT'&xPEr#Z<mP,,S_uy]'

&DTxTxPS(,V_um>OTxD'&(p 5O!)#|#Z,S_uO+T>$_a>,T8>

'&D p 5MX*T#bG1!!n#

v m#K*\e#Mk%@#M'&D ANOVA m#+4U$bd?X*TD5r3rSO=BTwv'&

xPEr#k"b,1!ivBCm&Z[~4,,TcvT>{e#MDa{#*i4%@#M'&D

a{,ZmP%w#}D#M%*q#

$bd?X*T#a)K;v“$bd?X*T”,i,CZXFZS<PT>D$bd?#b;a|D#M,

x;GC9ITX"nX*D$bd?#1!ivB,+T>0 10 v'&#

TxT#a)K;v“TxT”,i,CZXF}Ky]$bd?X*TT>D'&b,S<PT>Dd{'

&#+~XTxT5sZ,i5D'&#b;a|D#M,x;GCzITX"nX*D'&#1!ivB,

5* 1.00,rK;ay]TxTT'&xP}K#

5}

KS<T>#MP?v5}D5#"b,IZrS(V`$bd?)Z#MZ?-}8>{`k,rK|,r

SD'&(#_P`vX*5};?V`p;vX*5},+T&Z_`(N<)N}D`p}b#

y=#P`V;,DT>y=,ITSy=B-PmPxPCJ#

v <m#K<mWHT>X`,;s4U$bd?X*T]u3rSO=BT'&xPEr#Z|,rSD'

&Z,5}4}]5D}rEr#Z<mP,,S_uy]5}DTxT(N{<m|)x_P;,U

+,V_um>OTxD5}(p 5O!)#|#Z,S_uO+T>$_a>,T8>kN}X*D'&

D5}5"p 5MX*T#bG1!y=#

v m#b+T>%@#M5}D5"TxTli,T0CExd#ZX`sf,+4U$bd?X*TD5r

3rSO=BT'&xPEr#Z|,rSD'&Z,5}4}]5D}rEr#k"b,1!ivBC

m+&Z[~4,,TcvT>?v#MN}D5}"TxTMX*T#*i4j<sn"t 3F?MCEx

d,ZmP%w5}%*q#+bj|#ZmP#MN}D{FO=1,+vV;v$_a>,|T>N

}{F"kKN}X*D'&T0(TZV`$bd?)kK#MN}X*D5j)#T/}]<8O"

V`$bd?D`F`p1,9CK$_a>i44(DB`pG#PC#

$bd?X*T#a)K;v“$bd?X*T”,i,CZXFZS<PT>D$bd?#b;a|D#M,

x;GC9ITX"nX*D$bd?#1!ivB,+T>0 10 v'&#

TxT#a)K;v“TxT”,i,CZXF}Ky]$bd?X*TT>D5}b,S<PT>Dd{5

}#+~XTxT5sZ,i5D5}#b;a|D#M,x;GCzITX"nX*D5}#1!ivB,

5* 1.00,rK;ay]TxTT5}xP}K#

@F=y5

b)GkTTx$bd?T>D<m#<mkT.=aO$bd?D?v5T>91aO?jD#M@F5,

Sx#VyPd{$bd?;d#|a)K?jO?v$bd?D5}D'&DPCIS/T>#

":g{;PTxD$bd?,G4+;azI@F=y5#

#M9(**

g{Z“#M!q”hCP!qK^TbD#M!qc(,b+a)PX#M9(}LD;)j8E"#
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r0=x#g{!qc(*r0=x,G4Km+T>=xc(PDn| 10 =#TZ?v=h,+T>C=

hZD!qj<5M#MPD'&#b+9zKb?v=hT#MD0l#?vP<JmTPxPEr,Tc

zIT|SaIXi48(=hPD)'&;Z#MP#

nQS/#g{!qc(*nQS/,G4Km+T>0 10 v#M#TZ?v#M,T>!qj<D5k#

MPD'&#b+9zKb%K#MDH(T;g{b)#McrZ_Pm``FD'&(b)'&.dDn

lO!),G4zITT“%K”#M`1PED;g{|GcrZ_PX;;,D'&,G4&CiO(r}

%)G)`FLHO_D'&#?vP<JmTPxPEr,TczIT|SaIXi48(=hPD)'&

;Z#MP#

hC

k"b,<UZT#MxP@V1Fc$b5#BVND{F*?jVND{F,SO0: $L-#}g,TZ{

* sales D?jVN,BVN+|{* $L-sales#

*K#MzI SQL#9C}]bPD}]1,IT+ SQL zkFX=}]bPTxP4P,bIT+sXa

_m`YwDT\#

(}*;*>z SQL xP@V#g{!qKn,+zI SQL T#MZ&CLrPxP>X@V#

Logistic Zc
Logistic Xi(2F*{eXi)G;VCZ@]dkVND5TG<xPV`D3F=(#bV<uk_T

Xi`F,+CV`?jVNzfK}5VN#,1'V~n#M(CZ_P=Vk"`pD?j)M`n#

M(CZ_P=VTO`pD?j)#

Logistic XiD$w-mG9(;i=L=,9dkVN5k?vdkVN`pyX*DEJ`X#zI#M

s,cITC|4@FB}]DEJ#TZ?uG<,+Fc?VI\dv`pDI1JqEJ#_Pn_E

JD?j`p+;8(*CG<D$bdv5#

~n#M>}#3vgE~qa)LXDw'=:yTVGoDM'}#9C~q{CJ}],IT4(~n

#MT$bD)M'PI\*rd{a)L,"(F~qT#t!I\`DM'#IZ?j_P=vX;;,

D`p(I\w'r;w'),rK+9C~n#M#

":Xk+V{.VND$H^F* 8 vV{(vJCZ~n#M)#gPX*,IT9C“XBV`”ZcT

O$DV{.xPXB`k#

`n#M>}#gEa)L4U~qC>#=.VM':,+M'V`IDi#(}9CKZ3F}]$bi

I1Jq,zIT4(`n#M4+1ZM'VI`vi,;skTwvM'(F([#

hs#;vr`vdkVNM(;;v_P=vr`v`pDV`?jVN#TZ~n#M,?jXk_Pj

>b?6p#Z`n#M,?jIT_Pj>,r{eDb?6p,T0=vr`v`p#hC* +rr ^

DVN+vT#XkT#MP9CDVND`Mj+5}/#

EF#(#,Logistic Xi#MG#<7#|GI&m{EM}V`MDdkVN#|GITxvyP?j`p

D$bEJ,Sx\;aI6pvZ~nQFb5#1iI1JqGf}V`VN1,Logistic #Mn*P';

g{iI1JqyZ,x6'VND5(}g,_ IQ kM IQ),G4&<G9C_TXi,T{C{v6'

D5ya)D|a;DE"#Logistic #M9IT4PT/VN!q,+d{=((}gw#MrXw!q)Z

TsM}]/4PKYw1I\YH|l#ns,IZ Logistic #M;\`VvK1M}]ZrK1yl*,

rK{GI\a+dCwHOd{(#<uDy<#

Z 10 B 3F#M 139



&msM}]/1,IT{C_6dv!nF;Hli,SxTxa_T\#kNDwbZ 1433D:Logis-

tic Xi_6dv;,Kb|`E"#

Logistic Zc#M!n
#M{F#zITy]?jrj6VN(r48(K`VN1D#M`M)T/zI#M{F,r_8((F

{F#

9CVx}]#g{(eKVxVN,G4K!nI7#v57VxD}]CZ9(#M#

4(pV#M#x8(*pVVNDdkVND?vI\59(;v%@#M#kNDwbZ 233D:9(

pV#M;,Kb|`E"#

}L#8(+4(~n#M9G`n#M#T0rPa)D!nary!(#}LD`Mxl#

v ~n#1?jVNG_P=vk"(~V)5(gG/q"t//XUrP/.)Dj>r{eVN19C#

v `n#1?jVNG_P=vTO5D{eVN1,&9CK!n#IT8(w'&"+vrr(F#

Z=LP|,#?#K!nCZ7(zID=LPGq+|,#}n#Zs`}ivB,&+K!n#V*!

P4,#

~n#M

TZ~n#M,ICD=(M!ngB:

=(# 8(9( Logistic Xi#M1*9CD=(#

v xk(#bG1!=(,CZ+yPn1Sdk=LP#9(#M1;xPVN!q#

v r0=x(#K{<e,VN!qr0=x(CZV=9(=L#u<#MGI\Dnr%#M,d=L=

P;,NN#Mn(}#?b)#Z?v=hP,TP4mS=#MDnxP@@,g{dPDnQn\

;TxvS#M$b\&,G4+CnmS=#MP#Kb,9aXB@@10|,Z#MPDn,T7

(\qZ;T#M&\lIXsupDivB>}dPNNn#g{IT,G4a+d>}#;sX4K

}L,mS"/r>}d{n#1^(YmSNNn4Dx#M"R^(Y>}NNnx;T#M&\lI

up1,nU#McQzI#

v rs=x(#rs=x(kr0=x(Z>JOG`4D#ICbV=(1,u<#M+|,w*$bd?

DyPn#?v=ha@@#MPDn,"R+IT>}x;T#M&\lIXsupDn>}#Kb,

9aTH0>}DnxPXB@@,T7(dPDnQnGqT#MD$b&\p=TxwC#g{G,

G4a+dXBmS=#MP#1^(Y>}NNnx;T#M&\lIXsup"R^(YmSNNn

TDx#M1,nU#McQzI#

V`dk#Pvj6*V`VNDVN,4_Pj>"{erPrDb?6p#IT*?vV`VN8(TH

My<`p#

v VN{F#KP|,V`dkDVN{F,"$nkK}]PDyPj>5M{e5#*rKPPmS,x

dkVNr}5dkVN,k%wPmR_D“mSVN”<j,;s!qyhdkVN#

v TH#V`VNDXi5}DbM!vZ9CDTH#TH+v(gNhCYhliTHO@FD=(#}

g,g{Q*3vV`VN_P~,3r(g#=rVi),G4IT9CTH*C3r(##ICDT

HgB:

8>{#TH8>`pI1JqGqfZ#bG1!=(#

r%#+$bd?VND?v`p(N<`p}b)kN<`pxPHO#

140 IBM SPSS Modeler 17 (#Zc



nV#+$bd?VND?v`p(Z;v`p}b)kH0`pD=y'{xPHO#bV=(2F*

Helmert 4rTH#

Helmert#+$bd?VND?v`p(ns;v`p}b)ksx`pD=y'{xPHO#

X4#+$bd?VND?v`p(Z;v`p}b)k0;v`pxPHO#

`n=#};`n=TH#Y(`pd``H#`n=THvJCZ}5VN#

+n#+$bd?VND?v`p(N<`p}b)k\e'{xPHO#

v y<`p#8(gNkT!(DTH`M7(N<`p#!q Z;v T9CdkVNDZ;v`p(4V

83rEP),r!q ns;v T9Cns;v`p#1!5*“Z;v”#

":g{THhC*“nV”"“Helmert”"“X4”r“`n=”,G4KVN;IC#

?vVNT{el&0lD@F,ITFc*d{wv`p`TZN<`pDF;v?ru?#bPzZ7(

HOPI\xvX(l&DVNM5#

y<`pZdvPT>* 0.0#bGr*+dkT:xPHOazzUDa{#yPd{`pyT>*ky<`

p`XD=L=#kNDwbZ 1453D:Logistic #Mij8E";,Kb|`E"#

`n#M

TZ`n#M,ICD=(M!ngB:

=(# 8(9( Logistic Xi#M1*9CD=(#

v xk(#bG1!=(,CZ+yPn1Sdk=LP#9(#M1;xPVN!q#

v =x(#K{<e,VN!q=x(CZV=9(=L#u<#MGI\Dnr%#M,d=L=P;,N

N#Mn(}#?b)#Z?v=hP,TP4mS=#MDnxP@@,g{dPDnQn\;Txv

S#M$b\&,G4+CnmS=#MP#Kb,9aXB@@10|,Z#MPDn,T7(\qZ

;T#M&\lIXsupDivB>}dPNNn#g{IT,G4a+d>}#;sX4K}L,m

S"/r>}d{n#1^(YmSNNn4Dx#M"R^(Y>}NNnx;T#M&\lIup1,

nU#McQzI#

v r0(#VN!qr0(kV=9(#MD=x(`F#+ICbV=(1,u<#MGnr%D#M,;

\r#MPmS#?Mn#?v=haTP4Ik=#MPDnxPli,4|GT#MDDxp`sw

C,;s+dPDnQnmS=#MP#1^(YmSNNn"rnQ8!n^(T#Mzzc;DDx

1,nU#McQzI#

v rs(#rs(kr0(Z>JOG`4D#+ICbV=(1,u<#M|,w*$bd?DyPn,;

\S#MP>}n#T#M0lO!D#Mn+;p;>},1=^(Y>}NNnx;T#M&\lI

Xsp&,SxzInU#M#

v rs=x(#rs=x(k=x(Z>JOG`4D#ICbV=(1,u<#M+|,w*$bd?Dy

Pn#?v=ha@@#MPDn,"R+IT>}x;T#M&\lIXsupDn>}#Kb,9a

TH0>}DnxPXB@@,T7(dPDnQnGqT#MD$b&\p=TxwC#g{G,G4

a+dXBmS=#MP#1^(Y>}NNnx;T#M&\lIXsup"R^(YmSNNnTD

x#M1,nU#McQzI#

":T/=((|(=x("r0(Mrs()GJ&T?D'0=(,"RXp]W}HbO57}]#9

Cb)=(1,CB}]r9CVxZc4(D#tbTy>Ta{#MDP'TxPi$H*X*#
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?jDy<`p#8(gN7(N<`p#b+CwT?jPyPd{`pDXi=L=xP@FDy<#!

q Z;v T9C10?jVNDZ;v`p(4V83rEP),r!q ns;v T9Cns;v`p#

r_,IT!q 8( T!qX(`p,"SPmP!qyhD5#ITZ`MZcP*?vVN(eIC5#

(#&+X"LHnMD`p8(*y<`p,}gM[Yzz7#;sYT`T==+d{`pkCy<`

p`X,Sx7(249|G|PI\TI`p#bPzZ7(HOPI\xvX(l&DVNM5#

y<`pZdvPT>* 0.0#bGr*+dkT:xPHOazzUDa{#yPd{`pyT>*ky<`

p`XD=L=#kNDwbZ 1453D:Logistic #Mij8E";,Kb|`E"#

#M`M#P}v!nCZ(e#MPDn#w'&#Mv|(wvdkVN,x;lidkVN.dD;%

(K('&)#+rS#M|(yP;%T0dkVNw'&#+vr#M6q4SX5D\&O?,+2H

OQTbM,xR|PI\vV}HbOiv#IZPI\vVs?I\iO,rKTZ+vr#M,T/V

N!q=((xk(TbD=()&Z{C4,#(F#Mv|(z8(Dn(w'&M;%'&)#!qK

!n1,&9C“#Mn”PmZ#MPmSr>}n#

#Mn#9((F#M1,+h*w78(#MPDn#KPmT>K#MnD10/O#“#Mn”PmR_

D4%CZmSM}%#Mn#

v *+nmS=#MP,k%w mSBD#Mn4%#

v *>}n,k!(yhn,;s%w >}!(#Mn4%#

+nmS= Logistic Xi#M
ks(F Logistic Xi#M1,IT(}%w“Logistic Xi#M”!n(PDmSBD#Mn4%+nmS=

#MP#b+r*“B(n”T0r,zIZdP8(n#

*mSDnD`M#P8V+nmS=#MD=(,_e!vZZ“ICVN”PmPTdkVND!q#

v %r;%#ekm>yP!(VND;%Dn#

v w'&#kT?v!(DdkVNek;vw'&n(CVN>m)#

v yP+r;%#kT?vI\D!(dkVNTek;v+r;%n(dkVND})#}g,g{QZ“

ICVN”PmP!(dkVN A"B M C,K=(+ekn A * B"A * C M B * C#

v yP}r;%#kT?vI\D!(dkVNiO(;N!}vVN)ek;v}r;%n(dkVND

})#}g,g{QZ“ICVN”PmP!(dkVN A"B"C M D,K=(+ekn A * B * C"A *

B * D"A * C * D M B * C * D#

v yPDr;%#kT?vI\D!(dkVNiO(;N!DvVN)ek;vDr;%n(dkVND

})#}g,g{QZ“ICVN”PmP!(dkVN A"B"C"D M E,K=(+ekn A * B * C *

D"A * B * C * E"A * B * D * E"A * C * D * E M B * C * D * E#

ICVN#Pv*Z9l#Mn19CDICdkVN#

$@#y]Ovy!VNMn`M,T>%wek1+mS=#MPDn#

ekP#+nek#M(y]10!qDVNMn`M)"XUT0r#

Logistic Zc(R!n
g{zT Logistic XiPj8Kb,G4IT(}(R!nT57}LxP"w#*CJ(R!n,kZ“(R

”!n(O+“#=”hC*(R#
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_H(v^`n#M)#zIT8(+CZ|}N}-=nXsD@F5Dkn_H5#Pearson 9C Pearson

(=3F?4@c_H5#+n9C+n/}(F;H(=)3F?4@c_H5#z2IT8(T:DC'

(e_H5#|XkG}}5#

7SyPEJ#g{!PK!n,G4a+dvVND?v`pDEJmS=Zcy&mD?uG<P#g{

4!PK!n,G4vmS$b`pDEJ#

}g,|,_P}v`pD`n#Ma{Dm+|(evBP#;vP+Pv$b}7Da{DEJ,Z~v

P+T>C$b<7r'sDEJ,Z}vP+T>?v`pD$b'sr<7DEJ#kNDwbZ 1453

D:Logistic #Mi;,Kb|`E"#

":TZ~n#M,K!n<U&Z!P4,#

fl5]n#8(lifl519CD]n#

U2#(}b)!n,zITXFCZ#MU2DN}#1z4P#M1,U2hC+XFX4KP;,N}

T[ldbOLHDN}#N}D"TN}=`,a{+=S|(4,a{+aU2)#kNDwb:Logis-

tic XiU2!n;,Kb|`E"#

dv#(}b)!n,zITks+T>ZZcy9(#MiD_6dvPD=S3F?#kNDwb:Logis-

tic Xi_6dv;,Kb|`E"#

=x#(}b)!n,zITXFIC=x"r0"rsrrs=x@F(mSM}%VNDj<#(g{Q

!qxk(,C4%+&Z{C4,#)kNDwbZ 1443D:Logistic Xi=x!n;,Kb|`E"#

Logistic XiU2!n
zIhCCZ Logistic Xi#M@FDU2N}#

ns|zN}#8(CZ@c#MDns|zN}#

nsp=~V(#p=~V(G Logistic XiCZ&m@c}LD4STD=(#Z(#ivB,&9C1!

hC#

T}F;U2#g{T}F;D`Td/!ZK5,G4|z+#9#g{5* 0,G4;9CCj<#

N}U2#g{N}@FPDxTd/r`Td/!ZK5,G4|z+#9#g{5* 0,G4;9CCj

<#

Delta(v^`n#M)#zIT8(*mS=?vU%*q(dkVNMdvVN5DiO)PD5,C5
iZ 0 M 1 .d#1`TZ}]PDG<}Pm`I\DVN5iO1,K5PzZ@Fc(&m}]#1

!5* 0#

Logistic Xi_6dv
!q*ZXi#MiD_6dvPT>DI!dv#*i4_6dv,k/@#Mi"%w _6 !n(#k

NDwbZ 1463D:Logistic #Mi_6dv;,Kb|`E"#

~n=!n

!q**#MzIDdvD`M#kNDwbZ 1463D:Logistic #Mi_6dv;,Kb|`E"#

T>#!qGZ?v=hPT>a{9GH=yP=hQjI1YT>a{#
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exp(B) D CI#!qmo=P?v5}(T>* Beta)DCExd#8(CExdD.=(1!5* 95%)#

PnoO#ksPnD“[b5oO”m#

v k:5+^(j<n)#. vPvbyDPnv8:yPd?DxTj</5AYkz8(D5;ys#1

!5* 2#

v yPv8#ZPnD“[b5oO”mP|(yP[b5#

":IZK!n+Pv?udkG<,rKI\Z(fPzIl#^sDm,dP?uG<<;P#

V`Vg5#K!nICZ7(Tv8xPV`DpVc#$b5,}V`Vg5D[b5+V`*}5,x

$b5!ZVg5D[b5raV`*:5#*|D1!hC,kdk;viZ 0.01 A 0.99 .dD5#

`n!n

!q**#MzIDdvD`M#kNDwbZ 1463D:Logistic #Mi_6dv;,Kb|`E"#

":!qF;Hli!n++sXvS9( Logistic Xi#MyhD&m1d#g{#M9(1d}$,IT

<G{CK!n,r{C Wald 3F?M@V3F?#kNDwb:Logistic Xi=x!n;,Kb|`E"#

|zz7G<dt#!qZ_6dvPr!|z4,DV=dt#

CExd#=LP5}DCExd#8(CExdD.=(1!5* 95%)#

Logistic Xi=x!n
(}b)!n,zITXFIC=x"r0"rsrrs=x@F(mSM}%VNDj<#

#MPDn}(v^`n#M)#zIT8(#MPDn!n}(kTrs(Mrs=x(#M)Mnsn}

(kTr0(M=x(#M)#g{8(sZ 0 Dn!5,#M+|(C}?Dn,49y]3Fj<&+d

P3)n>}2GgK#TZ0x("p=(Mxk(#M,+vTn!5hC#g{8(ns5,I\a!

T#MPD3)n,49y]3Fj<&+d!P2GgK#TZsK("sKp=(Mxk(#M,+vT

8(ns5 hC#

xkj<(v^`n#M)#!q@VITnsLHXa_&mYH#F;H !nI\aT"`a);)P&

D@F5,+yhDFc1dO$#1!hCG9C@V3F?#

F%j<#!qF;HITqC|H!D#M#*uL9(#MyhD1d,IT"T!q Wald #+G,g

{}]PPj+rkj+Vt(I9C#MiD“_6”!n(7(),Wald 3F?+dC+;I?,;&IC#

1!hCG9CF;H3F?#TZ~n#M,9P=S!n u~ #K!na)TyZu~N}@F5DF

;H3F?DEJ*@]DF}li#

j<DTxTP5#(}K!n,zITy]k?vVN`X*D3FEJ(p 5)48(!qj<#v1X

*D p 5!Z Ikj< 51,Ea+VNmS=#MP;v1 p 5sZ ^vj< 51,Ea+VN>}#

Ikj< 5Xk!Z ^vj< 5#

xkrF}D*s(v^`n#M)#TZ3)&CLr,}G#M2|,;%nyf0VNDMWn,qr

+;%nmS=#MPZ}'O;Pbe#}g,}G A M B 2Ik=#MP,qr+ A * B Ik=#M

P;Pbe#9Cb)!n,IT7(gNZp=#Mn!q}LP&mb)@5X5#

v CZk"'&DcNa9#v1`XVNDyPMW'&(f0OYVNDw'&r;%)y;Z#MP

1,_W'&(f0O`VND;%)Eaxk#M,"Rg{f0`,VND_W'&;Z#MP,G

4+;a>}MW'&#K!nvJCZV`VN#
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v yP'&DcNa9#K!nD$w-mkO;!n`,,+|JCZyPdkVN#

v |,yP'&#v1'&P|,DyP'&2Ik=#MP1,C'&E\Ik=#MP#K!nkCZ

yP'{DcN!n`F,;G,xVND&m==TP;,#*C;v'&|,m;v'&,;|,

(MW)'&Xk|(|,(_W)'&Pf0DyP,xVN,R;|,'&DV`VNXkG|,'

&Pk"VNDS/#}g,g{ A M B GV`VN,X G,xVN,G4n A * B * X +|,n A *

X M B * X#

v ^#;PNN?FX5;#MPnDmSM>}G@"D#

Logistic #Mi
Logistic #Mim>I Logistic Zc@FD=L=#dP|, Logistic Xi#M6qDyPE",T0PX#

Ma9MT\DE"#bV`MD=L=2IT(}d{#M(g Oracle SVM)zI#

KP|, Logistic #MiDw1,CZc+mS=v|,#M$bM`XEJDBVN#BVND{FIzT

y$bDdvVND{F,"xPm>$b`pD0: $L- rm>`XEJD0: $LP-#}g,TZ{*

colorpref DdvVN,BVN+|{* $L-colorpref M $LP-colorpref#Kb,g{Z Logistic ZcP!PK

7SyPEJ !n,G4akTdvVND?v`pmS;v=SVN,dP|,tZ?uG<T&`pDE

J#b)=SVND{FyZdvVND5,"xP0: $LP-#}g,g{ colorpref DO(5* Red"Green

M Blue,G4+mSTB}vBVN:$LP-Red"$LP-Green M $LP-Blue#

zI“}K”Zc#(}“zI”K%,zIT4(BD“}K”Zc,Ty]#Ma{+]dkVN#r`X2_

TxS#MP>}DVNT0#MP49CDVN+;zIDZc}K#

Logistic #Mij8E"
TZ`n#M,Logistic #MiD“#M”!n(ICVAT>,#M=LT>Zs`0qP,x$bd?X*T

T>ZR`0qP#TZ~n#M,K!n(;T>$bd?X*T#kNDwbZ 363D:$bd?X*

T;,Kb|`E"#

#M=L=

TZ`n#M,s0qT>* logistic Xi#M@FD5J=L=#Z?jVNP,}y<`p.b,?V`

pyP;v=L=#b)=L=Twq=T>#bV`MD=L=2IT(}3)d{#M(g Oracle SVM)

zI#

9CD=L=#T>CZZx(;i$bd?5DivBF<v?j`pEJDXi=L#?jVNDns;

v`p+;S* y<`p ;T>D=L=+kT;iX($bd?5xvd{`p`TZy<`pDT}E

FH#x($bd?#=D?v`pD$bEJy]b)T}EFH5F<Cv#

gNFcEJ

?v=L=aFc;vX(?j`p`TZy<`pDT}EFH#T}EFH (2F* T} )G8(?j

`p`TZy<`pDEJH,"Ta{!T;T}#TZy<`p,`p`TZTmDEFH* 1.0,rKd

T}EFH* 0#IT+bVivS*y<`pD~,=L=,dPyP5}y* 0#

*y]X(?j`pDT}EFHF<vEJ,h*!C`pD=L=FcDVT}5,"&CTB+=:

P(group i) = exp(g i) / Σk exp(g k)

dP g GFcDT}EFH, i G`pN<E, k * 1 A?j`p}.dD}V#
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$bd?X*T

mb,“#M”!n(O9I\T>m>@@#M1?v$bd?`TX*TD<m#(#z*+(#Dw*+

&EZnX*D$bd?O,"<G*zM>}G)n;X*D$bd?#"b,;PZzI#M.0!P“

Vv”!n(ODFc$bd?X*T,EIT9CK<m#kNDwbZ 363D:$bd?X*T;,Kb

|`E"#

":kd{`MD#M`H,Fc Logistic XiD$bd?X*TI\h*|$1d,rK1!ivBZ“Vv

”!n(P4!P$bd?X*T#!PC!nI\a5MT\,Ts}]/H*wT#

Logistic #MiE*
Logistic Xi#MDE*T>CZzIC#MDVNMhC#Kb,g{Q4P=S=C(#ZcDVvZc,

G49aZK?VT>CVvPDE"#PX9C#M/@wD;cE",kNDZ 35 3D:/@#M

i;#

Logistic #MihC
Logistic #MiPD“hC”!n(CZ8(#M@V}LPDCEH"EJ"cr@VM SQL zI!n#C!

n(vZQ+#MimS=wP.sEIC,xRITy]#MM?jD`MT>;,!n#

`n#M

TZ`n#M,ICD!ngB:

FcCEH#8(GqZ@VZdFcCEH#

Fc-<cr@V(v^j>?j)#(v^Z_Pj>?jD#M)zITkszI-<cr@V,b)@
V8>T?jVN8(D true a{DF;5#}K.b,j<$b0CEH52GgK#w{sDcr@V;

IC#kNDwbZ 283D:(#ZcVv!n;,Kb|`E"#

7SyPEJ#8(Gq+dvVN?v`pDEJmS=CZcy&mD?uG<#g{4!PK!n,G

4vmS$b`pDEJ#}g,TZ_P}V`pD{e?j,@VdvkT}V`pD?;V<|,;

P,"|,8>NN1r$b`pDEJDZDP#}g,g{`p l+" L+M 6+DEJVpG 0.6"0.3

M 0.1,G4$b`+* l+,dPEJ* 0.6#

(}*;*>z SQL xP@V#g{!qKn,+zI SQL T#MZ&CLrPxP>X@V#

":TZ`n#M,g{Q!P7SyPEJ,G4 SQL zI;IC;r_,TZ_P{e?jD#M,g{

Q!PFcCEH,G4 SQL zI;IC#vvT_Pj>?jD`n#M,'V_PCEHFcD SQL z

I#SQL zI;JCZ~n#M#

~n#M

TZ~n#M,CEHMEJ<U&ZtC4,,"RCZ{Cb)!nDhC;IC#SQL zI;JCZ~

n#M#TZ~n#M,(;IT|DDhCGFc-<cr@VD&\#}gTOkT`n#MD5w,K

Z]JCZ;_Pj>?jD#M#kNDwbZ 283D:(#ZcVv!n;,Kb|`E"#

Logistic #Mi_6dv
Logistic Xi(2F* {eXi )D_6dv+a)PX@F#M0dT\Dj8E"#_6dv|,Ds?

VE"<u,?\_,h*_8 Logistic XiVv=fDc:*6E\}7mbCdv#
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/f#8>a{PfZNN/fr1ZJb#

v8&m**#PvI#MPD?v{EVN&mM8VDG<}#

=h**(I!)#Pv9CT/VN!q1Z#M4(}LD?v=hPmSr}%D'&#

":vkT=x("r0("rs(rrs=x(T>K!n#

|zz7G<(I!)#T>Su<@F5*<? n N|zDN}@FD|zz7G<,dP n Gr!dt

5#1!hCGr!?N|z (n=1)#

#MbOE"(`n#M)#T>y]dPyPN}5}y* 0(vPX`)D#MT#M(nU#M)xP

DF;Hli#

V`(I!)#T>dvVN$b5M5J5DYVHXs#

bOH(=3F?(I!)#T> Pearson MF;H(=3F?#b)3F?Ili#MT57}]D\eb

OH#

Hosmer-Lemeshow bOH(I!)#T>+v8Vi*gUD.V;}"T?v.V;}PD[bEJk$
ZEJxPHODa{#KbOH3F?H`n#MPICD+3bOH3F?|*H!,HdJCZ_P,

x-d?D#MM!y>DP?#

1 R =(I!)#T>#MbOHD Cox M Snell"Nagelkerke T0 McFadden R ==H?#b)3F?Z

3)=fk_TXiPD R ==3F?`F#

%wTH?(I!)#T>}]P;BT";;BTM<xTD}?,T0?`<\T}DYVH#KmP9

T> Somers D"Goodman M Kruskal Gamma"Kendall’s tau-a T0;BT8} C#

E"j<(I!)#T> Akaike DE"j<(AIC)M Schwarz D469E"j<(BIC)#

F;Hli(I!)#T>#M'&5}GqZ3FO;HZ 0 D3F?li#PbeDdkVNGdvPT

xT.=\M(j"* Sig.)DdkVN#.

N}@F(I!)#T>=L5}D@F5"b)5}Dli"IzTj"* Exp(B) D5}D8JH0dCE

xd#

%|-=n/`XTXs(I!)#T>5}@F5D%|-=nM/r`XT#

[b5JM$b5J(I!)#TZ?v-d?#=,T>?vdvVN5DT>[b5JM$b5J#Km

I\\s,TZ_P}VdkVND#M45HdgK#g{a{m}sx^(&C,G4+!TCm,"T

>;u/f#

wIVVv/rSZc
rS/wIVVvZca)KCZ5M}]4SLHD?s}]uu<u#C<ua)TB=V`F+;,D

=(#

v wIVVv (PCA) ITRvdkVND_TiO,b)iO\;v+X6q{vVN/OPD=n,Ri
OPDwvIV`%};(`%91)#wIVVv/PX"yP=n,|(2m=nM@P=n#

v rSVv"T7(ITbM;i[bVNPD`XT#=Dy>En(4rS)#rSVv;/PX"2m

=n#@F#M1;<GX(VN@PD=n#rS/wIVVvZca)8VrSVv=(#
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b=V==D?j<GR=P'E(-<VN/PDE"D;!?V<vVN#

hs#wIVVvrS#MP;\9C}5VN#*@FrSVvrwIVVv,h*;vr`vG+hC*

dkVNDVN#G+hC*?j"+rr^DVN+;vT,MqT}G}5VN;y#

EF#rSVvM PCA ITZ;~|+`E"Z]DivBP'X5M}]D4ST#b)<uIozz9

(|H!D#M,"5VH-<dkVN|_D4PYH#

wIVVv/rSZc#M!n
#M{F#zITy]?jrj6VN(r48(K`VN1D#M`M)T/zI#M{F,r_8((F

{F#

9CVx}]#g{(eKVxVN,G4K!nI7#v57VxD}]CZ9(#M#

a!=(#8(*CZ}]5,D=(#

v wIV#bG1!=(,|+9C PCA 4iRTdkVNxPc\DIV#

v 4S(n!~K(#KrSVv=(D$w-mGRvn\XVdkVN.dDX5(`XT)#=DrS

/O#

v cen!~K(#KrSVv=(k4S(n!~K(`F,xpZZ|{CS(5M_Ps?@P(G2

m)=nDVNDX*LH#

v nsF;(#y]XZb)X5DN=DY(,KrSVv=(+zznPI\zIdkVNP[b=DX

5(`XT)#=DrS=L# XpG,C=(Y(57}]~S`*},V<#

v warS(#KrSVv=(kwIV(.V`F,xpZZ|v`XZ2m=n#

v Alpha rS(#KrSVv=(+VvPDVNS*1ZdkVN6'ZDy>#|a+rSD3FI?T

ns/#

v 3qrS(#KrSVv=(9C}]@F4tk+2=n,"iRhvC=nDrS#

wI]Vv(PCA)/rSZc(R!n
g{zTrSVvM PCA Pj8Kb,G4IT(}(R!nT57}LxP"w#*CJ(R!n,kZ

“(R”!n(O+“#=”hC*(R#

1'5#1!ivB,IBM SPSS Modeler v9CT#MPyCD+?VN_PP'5DG<#(bV==P

1F*1'5D IP>} #)g{P\`1'}],zI\a"VbV==%}DG<}`,#`G<;c

TzIOCD#M#ZbVivB,IT!{!P v9Cj{G< !n#IBM SPSS Modeler fs+"T9

C!I\`DE"4@c#M,|(dP;)VN_P1'5DG<#(bV==P1F*1'5D IT>}

#)+Z3)iNB,TbV==9C;j{G<I\aZ#MD@c}LPzzFcJb#

VN#8(@c#M1G9CdkVND`XTXs(1!hC)9G9Cd-=nXs#

U2Dns|zN}#8(CZ@c#MDns|zN}#

i!rS#!q*SdkVNPi!DrS}D=(P=V#

v sZTB5DXw5#K!n+#tXw5sZ8(u~DyPrSrIV#Xw5CZH??vrSrI

VTdkVN/OPD=nxPc\D\&#9C`XXs1,#M+#tXw5sZ8(5DyPrS

rIV#9C-=nXs1,j<G8(DKT=yXw5#C_Hd;9K!nTZ=V`MDXs_

P`FDbe#

v ns}#K!n+#t8(}?DrSrIV,4Xw5D5rEP#;T.,+#t n vn_Xw5y

T&DrSrIV,dP n *8(j<#1!a!j<*evrS/IV#
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IV/rSXsq=#b)!nCZXFrSXs(r PCA #MDIVXs)Dq=#

v T5xPEr#g{!PK!n,G4+4}V3rT#MdvPDrS0kxPEr#

v ~X!ZTB5D5#g{!PK!n,G4+ZXsP~X!Z8(P5D@V,TcZi4XsPD

#=#

}*#(}b)!n,zITXF#MD}*=(#kNDwb:wIVVv(PCA)/rSZc}*!

n;,Kb|`E"#

wIVVv(PCA)/rSZc}*!n
m`ivB,T#tDrS/OxP}'}*Ia_d5CT,HdIT5MdbMQH#!q;V}*=

(:

v ^}*#1!!n#;9C}*#

v ns=n#bGIT+?vrSO:IO_DVND}?5AnMD};}*(#|r/KrSDbM}

L#

v 1S1;}*#1;(G};)}*(#1 Delta HZ 0(1!5)1,b+IC1;(#Delta =+r:

5,rS1;H=!#*2G1!D Delta 5 0,kdk!ZrHZ 0.8 D}V#

v nsDN=5#bGIT+bM?vVNyhDrSD}?5AnMD};}*(#|r/K;[bVND

bM}L#

v ns=b5#K}*(aOK Varimax (k Quartimax (,0_CZr/rS,s_CZr/VN#I+

3vrSOXIO_DVN}?MbM3vVNyhDrS}?5AnM#

v nE1;#bG5VKrSX*D1;}*(#|Fcp4H1;}*|l,rKJCZsM}]/#

Kappa CZXFbDc1H(rS`XDLH)#

wIVVv/rS#Mi
wIVVv/rS#Mim>IwIVVv/rSZc4(DrSVvMwIVVv (PCA) #M#dP|,;5

7#M6qDyPE",T0PX#MT\MXwDE"#

1zKP|,rS=L#MDw1,Zca*#MPD?vrSrIVmS;vBVN#BVN{FIzT#

M{F"xP0:Ms:,0:* $F-,xs:* -n,dP n GrSrIVD`E#}g,g{#M{* Fac-

tor R|,}vrS,BVN+|{* $F-Factor-1" $F-Factor-2 M $F-Factor-3#

*|CXKbrS#MD`kZ],ITx;=4P;)BNVv#i4rS#Ma{D;V5C=(G9C

3F?Zci4rSkdkVN.dD`XT#bV=(IT>D)dkVNTD)rSDXIOX,"oz

z"VrSGq_P1ZDberbM#

z9IT9C_6dvPa)DE"TrS#MxP@@#*i4_6dv,k%w#Mi/@wD _6 !

n(#_6dv|,s?j8E",JOZZrSVvrwIVVv=f_Pc:*6DC'#kNDwbZ

1503D:wIVVv/rS#Mi_6dv;,Kb|`E"#

wIVVv/rS#Mi=L=
rS#MlD“#M”!n(T>?vrSDrSCV=L=#rSrIVD@VG(}+?vdkVN5KT

d5}"+a{`SFcCvD#
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wIVVv/rS#MiE*
rS#MD“E*”!n(T>rS/wIVVv#MP#tDrS},T0PXCZzI#MDVNMhCD

d{E"#kNDwbZ 353D:/@#Mi;,Kb|`E"#

wIVVv/rS#Mi_6dv
rSVvD_6dva)PXy@F#M0dT\Dj8E"#_6dvP|,Ds?VE"<u,?\_,

h*_8rSVv=fDc:*6E\}7mbCdv#

/f#8>a{PfZNN/fr1ZJb#

+rS=n#T>rSrIV<?vVND=nDH}#u<8(_P{vrS/O(nu,#MDrS}k

dkVN}`,)Du<+rS=n,a!8(yZ#trS/OD+rS=n#

bMD\=n#T>I#MPDrSbMD\=n#u<Xw5T>I{vu<rS/ObMD=n#a!=

=MXkT>I#MP#tDrSbMD=n#}*==MXkT>I}*rSbMD=n#k"b,TZ1

;}*(, }*SX==MvT>SX==M,x;T>=nYVH#

rS(rIV)Xs#T>dkVNk4}*rS.dD`XT#

}*rS(rIV)Xs#T>dkVNk};}*D}*rS.dD`XT#

#=Xs#T>dkVNk1;}*(D}*rS.dD+`X#

a9Xs#T>dkVNk1;}*(D}*rS.dDr%`XT#

rS`XTXs#T>1;}*(DrS.dD`XT#

PpZc

PpVvCZ*iI1Jq9($b#M#C#MI;vPp/}iI(g{P=vTOi,G4I;iPp

/}iI),Pp/}G$bd?D_TiO,a)i.dDnQPp#b)/}(}iI1JqQ*D[b

5y>zI;;s,IT+b)/}&CZ_P$bd?b?5"+iI1Jq4*DB[b5#

>}#y]9Civ}],gE+>IT9CPpVv4TC'xPVi#KYw9gE+>ITT1ZDC

'xP@V,"+nPI\tZnP[5DiDM'w*?j#

hs# zh*;vr`vdkVN,R;h*;v?jVN#?jXk*xPV{.r{}f"DV`VN(b

?6p*j>r{e)#(gPX*,IT9C}KZcr<vZc*;f"`M#)hC*+rr^DVN

+;vT#XkT#MP9CDVND`Mj+5}/#

EF#PpVvM Logistic Xi<GOJDV`#M#+G,PpVvaTdkVNxP|`DYh,}g,

Yhb)VN*},V<R,x,1zcb)*s1|G\a)|CDa{,Zy>?HO!1HdgK#

PpZc#M!n

#M{F#zITy]?jrj6VN(r48(K`VN1D#M`M)T/zI#M{F,r_8((F

{F#

9CVx}]#g{(eKVxVN,G4K!nI7#v57VxD}]CZ9(#M#

4(pV#M#x8(*pVVNDdkVND?vI\59(;v%@#M#kNDwbZ 233D:9(

pV#M;,Kb|`E"#
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=(# TB!nICZr#MPdk$bd?:

v xk(#bG1!=(,CZ+yPn1Sdk=LP#;\TxvS#M$b\&Dn+;;mS#

v =x(#u<#MGI\Dnr%#M,d=L=P;,NN#Mn(}#?b)#Z?v=hP,TP4

mS=#MDnxP@@,g{dPDnQn\;TxvS#M$b\&,G4+CnmS=#MP#

":=x(Xp]W}HbO57}]#19Cb)=(1,C#tbTy>rB}]Ta{#MDP'Tx

Pi$HdX*#

PpZc(R!n

g{TPpVvPj!Kb,IC(R!nw{57}L#*CJ(R!n,kZ“(R”!n(P+#=hC

*(R#

HiEJ#K!n7(TZiI1m]DHi*6,Gqw{V`5}#

v yPiy`H#YhyPiDHiEJ`H;bT5};P0l#

v y]is!Fc#y>PD[lis!v(iI1m]DHiEJ#}g,g{VvP|(D[b5P 50%

tZZ;i,25% tZZ~i,25% tZZ}i,G4aw{V`5},Ta_Z;iI1`TZd{=i

I1JqDF;T#

9C-=nXs#zIC!q9CiZ-=nXsr@"i-=nXsTv8xPV`#

v iZ#c[DiZ-=nXsC4Tv8V`#

v @"i#CZV`D@"i-=nXs#IZV`yZPp/}(x;GyZ-<d?),rKC!n";

<UH,Z~NPp#

dv#(}b)!n,ITks+vVZIZc9(D#MiD_6dvPD=S3F?#kNDwb:Pp

Zcdv!n;,Kb|`E"#

=x#(}b)!n,zIT9C=x@F(XFkTmSM>}VNDj<#(g{Q!qxk(,C4%

+&Z{C4,#)kNDwbZ 1523D:PpZc=x!n;,Kb|`E"#

PpZcdv!n

!q*Z Logistic Xi#MiD_6dvPT>DI!dv#*i4_6dv,k/@#Mi"%w _6 !

n(#kNDwbZ 1533D:PpVv#Mi_6dv;,Kb|`E"#

hv3F#IC!n*=y5(|(j<n)"%d? ANOVA T0 Box D M li#

v =y5 (Means). T>Td?D\=y5"i=y5T0j<n#

v %d? ANOVA (Univariate ANOVAs). *?vTd?Di=y5DH,T4P%r=nliVv#

v Box’s M#;VCZlii-d?XsGq`HDli#TZ.VsDy>,;TxD p 5m>Xs;,D

$];c#bvliTZ%4`d?#,Div\tP#

/}5}#ICD!nP Fisher DV`5}M4j</D5}#

v Fisher’s. T>IT1SCZV`D Fisher V`/}5}#+*?viq!;v%@DV`/}5}/,"

RaTCiVd;v_PnsPp@VD[b5(V`/}5)#

v 4j</ (Unstandardized). T>4j</DPp/}5}#

Xs#ICDTd?5}XsPiZ`XTXs"iZ-=nXs"@"i-=nXsM\e-=nXs#

v iZ`XT#T>O"iZ-=nXs,CXsG(}ZFc`XT.0TyPiDwv-=nXss=y

5C=D#
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v iZ-=n#T>O"iZ-=nXs,CXsI\k\-=nXs;,#CXsG(}TyPiDwv-

=nXss=y5C=D#

v @"i-=n#T>?iD@"-=nXs#

v \e-=n#T>yP[b5y4T;vy>1D-=nXs#

V`#TBdvtZV`a{#

v [b5a{#kT?v[b5T>D5Ji"$bi"siEJMPp@VDzk#

v **m#yZPpVv}7r;}7Vdx?i}]D[b5}#P12F*“l}Xs”#

v t;V`#VvPD?v[b5y(}SC[b5TbDyPd{[b5\zD/}xPV`#2F*“U =

(”#

v xr<#CZy]d?5T[b5xPViD_gD<#k[b5;.V=Di`T&D`E#Z?viD

_gZ9CGEjGCiDy}#1;P;vPp/}1;T>K<#

v iOi#4(0=vPp/}5D+i"c<#g{;P;v/},raT>;v1=<#

v @"i#4(0=vPp/}5D@"i"c<#g{vP;v/},rT>1=<#

=x(#=h**T>K4P?v=hsyPd?D3FE";IT`kD F 5T>K?viTDIT F H

Xs#F HICZi.dmO`kDTxTli#

PpZc=x!n

=(# !qCZdkrF%Bd?D3F#ICfz!nP Wilks D lambda"^(bMD=n"mO`k"

n! F HT0 Rao D V#9C Rao D V 1,IT**dkDd?8( V Dn!v?#

v Wilks lambda#;VCZp=PpVvDd?!q=(,C=(y]d?!Z~{K9λDLH!qdk+=
Dd?#Z?;=P,dk9{e~{K9λn!/Dd?#

v ^(bMD=n# Z?;=,yGdk\9id4bMd/OFn!Dd?#

v mO`k#Td?O[b5D5kyP[b5D=y5.dnlDb?#OsmO`km>3;[b5Z

;vr`vTd?OP+5#

v n! F HJ#;VZp=VvP!qd?D=(,C=(yZns/S=idD Mahalanobis `kFcC

=D F H#

v Rao V#Tiy5dn5Db?#2F* Lawley-Hotelling zY#?;=<h*dkns/ Rao D VPD

v?Dd?#!qK!ns,dkCZVvDd?Dn!5#

j<#ICfzn*9C F 5M9C F DEJ#kdkCZdkM}%d?D5#

v 9C F 5#g{d?D F 5sZIk5,r+Cd?dk=#MP;g{ F 5!ZF}5,rS#MP

>}Cd?#Ik5XksZF}5,"Rb=v5<Xk*}}#*+|`d?dk=#MP,h*u

!Ik5#*S#MP>}|`d?,h*vsF}5#

v 9C F DEJ#g{d? F 5DTxT.=!ZIk5,r+Cd?dk=#MP;g{TxT.=sZ

F}5,rS#MP>}Cd?#Ik5Xk!ZF}5,"Rb=v5<Xk*}}#*+|`d?d

k=#MP,h*vsIk5#*+|`Dd?S#MPF%,k5M“^}”5#

PpVv#Mi
PpVv#Mim>IPpZc@FD=L=#b)=L=|,IPpVv#My6qDyPE"0PX#M

a9MT\DE"#
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1KP|,PpVv#MiDw1,CZcImS|,#M$bM`XEJD=vBVN#BVND{FIz

T*$bDdvVND{F,"xPm>$b`pD0: $D- rm>`XEJD0: $DP-#}g,TZ{F

* colorpref DdvVN,BVND{F&G $D-colorpref M $DP-colorpref#

zI“}K”Zc#9C“zI”K%IT4(BD}KZc,CZy]#Ma{+]dkVN#

$bd?X*T

mb,“#M”!n(O9I\T>m>@@#M1?v$bd?`TX*TD<m#(#z*+(#Dw*+

&EZnX*D$bd?O,"<G*zM>}G)n;X*D$bd?#"b,;PZzI#M.0!P“

Vv”!n(ODFc$bd?X*T,EIT9CK<m#kNDwbZ 363D:$bd?X*T;,Kb

|`E"#

PpVv#Mi_6dv

PpVvD_6dvxvKPX@F#M0dT\Dj8E"#Z_6dvP|,D`}E"_P\?D<u

T,h*_Pc:DPpVv=fD*6E\;TKdvwv}7XbM#kNDwbZ 1513D:PpZc

dv!n;,Kb|`E"#

PpVv#MihC

(}PpVv#MiPD“hC”!n(,zITZT#MxP@V1q!cr@V#K!n(Z;xPj>?

jD#MPa),"RvZQ+#MimS=wPsIC#

Fc-<cr@V#TZ,j>?j(5X“G”r“q”$b)D#M,zITkscr@V,b)@V8>*

?jVN8(a{*fDI\T#}Kb)@V,9Pd{Z@V}LPzID$b5MCEH5#

Fcw{sDcr@V#-<cr@Vv@5Z57}],"RIZm`#M}HbOK}]Dcr,C@V

I\a}HE/#w{sDcra"T(}kTliri$VxT#MT\xP@@xPV9#K!n*sZ

wP(eVxVN"RZ(#ZcPtCw{sDcr@VsYzI#M#

PpVv#Mic\

PpVv#MiD“**”!n(T>KCZzI#MDVNMhC#Kb,g{Q4P=S=C(#ZcDV

vZc,G49aZK?VT>CVvPDE"#PX9C#M/@wD;cE",kNDZ 353D:/@

#Mi;#

GenLin Zc
ce_T#MT;c_T#MxPK)9,byrd?(}8(DX*/}krSM-d?_T`X#xR,

C#M9Jmrd?*G},V<#|-GKc:9CD3F#M,gCZ},V<l&D_TXi"CZ~

xF}]D logistic #M"CZF}}]DT}_T#M"CZxd>'zf}]D%9XT}#MT09C

dG#(CD#M+=Dd{m`3F#M#

>}#Kd+>IT9Cce_T#MT;,Zd(lD`V`MD,;Dp5F}&C4IXi,zID#

MIoz7(D),;`Mn]Wp5#

5>#U+>IT9Cce_T#MT5>Dp5wb&C$jXi,zID#MIoz7(Twbpn0l

nsDrX#

='P?_IT9Cce_T#MTxdM>'Dzf}]&C%9XT}Xi,Sx$b!m4vXVD1

d#
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ce_T#MD$w-mG9(;v=L=,Sx9dkVN5kdvVN5X*p4#zI#Ms,cIT

+dCZ*B}]@5#TZ?uG<,+Fc?VI\dv`pDI1JqEJ#_Pn_EJD?j`p

+;8(*CG<D$bdv5#

hs#zh*;vr`vdkVN,,1PRvP;v_P=vr`v`pD?jVN(db?6pIT*,

xrjG)#XkT#MP9CDVND`Mj+5}/#

EF#ce_T#M+*in,+!q#Ma9D}L"4T//,rKzh*T}]P;(DKb(bZ“

ZP”c(PG;h*D)#

GenLin ZcVN!n
}(#ZcD“VN”!n((#a)D?j"dkMVx(F!nb(kNDZ 26 3D:(#ZcVN!

n;),GenLin Zc9a)TB=S&\#

9C(XVN#_HN}Gkl&=n`XD@F#MN}#_H(XG;)“Q*”5,I\r[b5xl#

g{Q8(_H(Xd?,G4?vkl&=n`XD_HN},+}TCd?,TC=N}D[b5#Vv

P;a9C_H(X5!ZHZ 0 r1'DG<#

?jVNm>;iTiP"zDB~}#g{l&G;iTiP"zDB~},G4?jVN+|,CB~

},"RzI!q|,TiN}D=Sd?#r_,g{yPwbDTiN}y`,,G4IT9CL(58

(TiN}#TZ?uG<,TiN}&sZrHZB~}?#B~}?&*G:{},TiN}&*}{

}#

GenLin Zc#M!n
#M{F#zITy]?jrj6VN(r48(K`VN1D#M`M)T/zI#M{F,r_8((F

{F#

9CVx}]#g{(eKVxVN,G4K!nI7#v57VxD}]CZ9(#M#

4(pV#M#x8(*pVVNDdkVND?vI\59(;v%@#M#kNDwbZ 233D:9(

pV#M;,Kb|`E"#

#M`M#P=v!nCZ*9lD#M`M#vw'& 9#MvVp|(wvdkVN,x;lidkVN

.dD;%'&(K('&)#w'&MyP+r;%|(yP+r;%T0dkVNw'&#

+F?#+F?nG;v“a9”$bd?#|D5};(}#M@FxY(d5* 1;rK,+F?D5;k?

jD_T$bd?r%`S#bTZ4IXi#MHdPC,ZbV#MP,?v[b5TZ`XB~IT_

P;,DR>6p#

}g,*wv];1DBJJ(#1,P}j];-iD];1Z;NBJPD}mJkP 25 j];-iD

];1Z;NBJPD}mJfZXsnp#g{+];1D-iDT;T}w*+F?n|(ZZ,G4I

T4U4Il&r:~n=l&TBJ}xP(##

V<k4S`MDd{iO+*sT+F?d?xPd{d;#

":g{9CKd?+F?VN,G4;&,1+8(VNCwdk#g{h*,IZON4Zcr“`M”Z

cP++F?VNDG+hC*^#

j>?jDy<`p#
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TZ~*l&, zIT*rd?!qN<`p#byI\a0l3)dv,gN}@F5M#f5,+&C;

aDd#MbOH#}g,g{~*l&D5* 0 M 1:

v 1!ivB,C}La9Cns;v(5n_D)`p(4 1)I*N<`p#ZKVivB,#M#fD

EJa@Fvx([b5IC5 0 D8J,N}@F&bM*k`p 0 DF;`X#

v g{+Z;v(5nMD)`p(4 0)8(*N<`p,G4#M#fDEJa@Fvx([b5IC5

1 D8J#

v g{8((F`pxRd?(eKj),G4IT(}SPmP!q54hCN<`p#byZ8(#M

}LPI\HO=c,z;X7PGC3vX(d?GgN`kD#

Z#MP|(X`##MP(#|,X`#g{\;Y(}](}-c,G4ITE}X`#

GenLin Zc(R!n
g{_8ce_T#MDnk*6,G4IT9C(R!nT57}LxP"w#*CJ(R!n,kZ“(

R”!n(P+#=hC*(R#

?jVNV<MX*/}

V<#

K!n8(rd?DV<#\;8(G},V<MGcH4S/}Gce_T#M`TZ;c_T#MDXs

Dx#fZm`I\DV<-4S/}iO,dPP`viOIJCZNNx(D}]/,rKzITy]H

im[<GDBnrDviO4p4bOCnC48<zD!q#

v ~n#KV<vJOm>~*l&rB~}?Dd?#

v $j#CV<JCZ_P}LH5"r|sD}5+HDd?#g{3v}]5!ZHZ 0 r_1',G4

ZVvP;9C`&D[b5#

v f_9#CV<JCZ_P}LH5"r|sD}5+HDd?#g{3v}]5!ZHZ 0 r_1',G

4ZVvP;9C`&D[b5#

v :~n=#CV<ITS*[l k I&yhDTiN},JO_PG:{}5Dd?#g{3v}]5*G

{}"!Z 0 r_1',G4ZVvP;9C`&D[b5#:~n=V<(zN}DL(5IT*sZH

Z 0 DNN}V#(zN}hC* 0 1,9CCV<H'Z9C4IV<#

v },#CV<JO'F3vPd5(=y5)JTFSMV<DLHd?#rd?XkG}5M#

v 4I#CV<IS*;[lB~ZL(1dNZ"zDN},JO_PG:{}5Dd?#g{3v}]

5*G{}"!Z 0 r_1',G4ZVvP;9C`&D[b5#

v Tweedie#CV<JCZITI4IV<M$jV<lOm>Dd?;S3VbeO5CV<tZ“lOM”

V<,Gr*CV<,1_P,xV<(ICG:5}5)Mk"V<(}EJ:;Z%v5 0 O)Dt

T#rd?Xk*}V,R}]5sZHZ 0#g{}]5!Z 0 r_1',G4ZVvP+;9C`&D

[b5#Tweedie V<N}DL(5IT*sZ 1 R!Z 2 DNb}V#

v `n#KV<JOm>r}l&Dd?#rd?IT*}VrV{.,RAYP=v;,DP'}]5#

X*/}#

4S/}GJmxP#M@FDrd?Dd;#IC4S/}gB:

v cH=#f(x)=x#rd?4d;#K4S/}ICZNNV<#

v %9XT}#f(x)=log(−log(1−x))#K/}vJCZ~nV<#

v [} Cauchit#f(x) = tan(π (x - 0.5)),&CZl&D?v`pD[}EJ#K/}vJCZ`nV<#

v [}%9XT}#f(x)=ln(−ln(1−x)),&CZl&D?v`pD[}EJ#K/}vJCZ`nV<#
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v [}VT}#f(x)=ln(x / (1−x)),JCZ?vl&`pD[}EJ#K/}vJCZ`nV<#

v [}:XT}#f(x)=−ln(−ln(x)),&CZl&D?v`pD[}EJ#K/}vJCZ`nV<#

v [}EJ#f(x)=Φ−1(x),JCZ?vl&`pD[}EJ,dP Φ−1 Gfj<},[}V</}#K/}vJ

CZ`nV<#

v T}#f(x)=log(x)#K4S/}ICZNNV<#

v T}%9#f(x)=log(1−x)#K/}vJCZ~nV<#

v Logit# f(x)=log(x / (1−x))#K/}vJCZ~nV<#

v :~n=#f(x)=log(x / (x+k −1)),dP k G:~n=V<D(zN}#K/}vJCZ:~nV<#

v :XT}#f(x)=−log(−log(x))#K/}vJCZ~nV<#

v EF]#f(x)=[(x/(1−x))α−1]/α,(g{ α ≠ 0)#f(x)=log(x)(g{ α=0)#α GXk8(D}V,"RXk*

5}#K/}vJCZ~nV<#

v EJ5#f(x)=Φ−1(x),dP Φ−1 Gj<},[}V<D4/}#K/}vJCZ~nV<#

v ]#f(x)=x α(g{ α ≠ 0)#f(x)=log(x)(g{ α=0)#α GXk8(D}V,"RXk*5}#K4S/

}ICZNNV<#

N}#(}KiPDX~,ITZ!P3)V<!n18(N}5#

v CZ:~n=DN}#TZ:~n=V<,!qT8(;v5rJm53a)@F5#

v CZ Tweedie DN}#TZ Tweedie V<,xL(58(Z 1.0 k 2.0 .dD;v}V#

N}@F#CiPDX~Jm8(@F=("a)N}@F5Du<5#

– =(# IT!qN}@F=(#zIT!q Newton-Raphson =("Fisher @V=(rlO=(,Zl

O=(P,WHa4P Fisher @V|z,;sYP;= Newton-Raphson =(#g{ZClO=(D Fisher

@VWN,Zo=ns Fisher |zN}.05VKU2,G4Cc(+Lx4P Newton-Raphson =(#

– _HN}=(#IT!qLHN}@F=(#nsF;(I*O@F_HN}M#M'&;k"b,g

{l&_P:~n="4Ir~n=V<,G4K!n^'#+nM Pearson (=!ny]b)3F?D

5@F_HN}#mb,z9IT*_HN}8(L(5#

v -=nXs#yZ#MD@FG Hessian XsDcef:Xs#H!(2F* Huber/White/sandwich)@F

?G;V“#}D”yZ#MD@F?,Ia)-=nD`]@F(49=nMX*/}Df6;}72Gg

K)#

|z#(}b)!n,zITXFCZ#MU2DN}#kNDwb:ce_T#M|z;,Kb|`E"#

dv#(}b)!n,ITks+vVZIZc9(D#MiD_6dvPD=S3F?#kNDwbZ 157

3D:ce_T#M_6dv;,Kb|`E"#

fl5]n#fl(GIf)Xs_P_T`XP,T@Fc(I\zzOXJb#49G|Fl#DXs2

I\<BcbDa{,rKC}La+v(rS!Z]nDXsS*l#Xs#k8(;v}5#

ce_T#M|z

zIhCCZTce_T#MxP@FDU2N}#

|z#IC!ngB:

v ns|zN}#c(+4PDns|zN}#k8(;vG:{}#

v nsp=~V(#?N|z1,=$<au%rS 0.5,1=T}F;@FvSr_o=ns=hTV#k

8(;v}{}#
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v li}]cDVk#g{!qKn,c(+4PliT7#N}@F5_P(;5#g{C}L\;zI}

7V`?v[b5D#M,G4T}]cxPVk#K!nICZ ~*q=D~n=l& #

U2j<#IC!ngB:

v N}U2#g{!qKn,c(+ZN}@F5DxTr`T|D!Z8(5(Xk*}5)D|z.s#

9#

v T}F;U2#g{!qKn,c(+ZT}F;@F/}DxTr`T|D!Z8(5(Xk*}5)D

|z.s#9#

v Hessian U2#TZ“xT5”8(,g{yZ Hessian U2TD3F!Z8(D}5,G4Y(U2T#

TZ`T8(,g{3F?!Z8(}5kT}F;xT5DK},G4O*GU2D#

ce_T#M_6dv

!q*Zce_T#MiD_6dvPT>DI!dv#*i4_6dv,k/@#Mi"%w _6 !n(#

kNDwbZ 1583D:GenLin #Mi_6dv;,Kb|`E"#

ICdvgB:

v v8&m**#T>VvT0“`X}]E*”mPy|(ME}D[b5D}?MYVH#

v hv3F#T>PXrd?"-d?MrSDhv3FM**E"#

v #ME"#T>}]/{F"rd?rB~MTid?"+Fd?"LH(Xd?"EJV<MX*/

}#

v bOH3F?#T>knMLH/kn"Pearson (=MLH/ Pearson (="T}F;@F"AIC <r

(AIC)"P^y>#} AIC (AICC)"BIC <r (BIC) T0 CAIC <r (CAIC)#

v #M**3FE"#T>#MbOHli,|(CZ#MbOH Omnibus liDF;H3F,T0?V'&

D`M I r III THD3F#

v N}@F#T>N}@F5M`&Dli3FMCExd#}-<N}@F5b,9ITT>!]DN}

@F5#

v N}@FD-=nXs#T>@FN}-=nXs#

v N}@FD`XXs#T>@FN}`XTXs#

v TH5} (L) Xs#T>1!'&DTH5},g{Z“EM y5”!n(OksK,G49aT>@F_J

y5DTH5}#

v ;cI@/}#T>zITH5} (L) XsDXs#

v |zz7G<#T>N}@F5MT}F;@FD|zz7G<,"r!T]Hr?M#-XsDns;

N@@#|zz7G<mSZ 0 N|z(u<@F5)*<,? n N|zT>N}@F,dP n *r!d

tD5#g{ksT>|zz7G<,G4^[ n *`Y<aT>ns;N|z#

v -qJUK}li#T>-qJUK}li3F?,CZ*},"$jMf_9V<@@9Cknr Pearson

(=Fcr_hC*L(5D_HN}DP'T#TZ:~nV<,bV3F?aTL((zN}xPl

i#

#M'&#IC!ngB:

v Vv`M#8(*zIDVv`M#`M I Vv;cJCZzPHimIT#MPD$bd?xPErD

iv,x`M III rJCZ|;cDiv#Wald rF;H3F?Gy](=3F?iPD!qxFcD#

v CExd#k8(sZ 50 !Z 100 DCEH6p#Wald xdyZbyDYh,N}*%|},V<;

JfF;CExd|<7,+I\Fc(Q_:#JfF;CExdDsnH6GCZ#9FcCExd

D|zc(Du~#
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v T}F;/}#|XFT}F;/}DT>q=#j{D/}|(;v`TZN}@F545;dD=S

n;|TN}@F;P0l,Z3)m~z7P;T>#

GenLin #Mi
GenLin #Mim>I GenLin Zc@FD=L=#b)=L=|,I#My6qDyPE"0PX#Ma9M

T\DE"#

1zKP|, GenLin #MiDw1,CZcamS;)BVN,b)VNDZ]!vZ?jVNDTJ:

v j>?j#mS|,$b`pM`XEJDVN,"*?v`pmSEJ#0=vBVND{FIzT*

$bDdvVND{F,"xPm>$b`pD0: $G- rm>`XEJD0: $GP-#}g,TZ{*

default DdvVN,BVN+|{* $G-default M $GP-default#s=v=SVND{FyZdvVND5,

"xP0: $GP-#}g,g{ default DP'5* Yes M No,G4BVNaT $GP-Yes M $GP-No |{#

v ,x?j#mS|,$b=y5Mj<snDVN#

v ,x?j,m>;5PTiP"zDB~}#mS|,$b=y5Mj<snDVN#

v Pr?j#*Pr/OD?v5mS|,$b`pM`XEJDVN#VND{FIzT*$bDPr/

OD5,"xPm>$b`pD0: $G- rm>`XEJD0: $GP-#

zI“}K”Zc#9C“zI”K%IT4(BD}KZc,CZy]#Ma{+]dkVN#

$bd?X*T

mb,“#M”!n(O9I\T>m>@@#M1?v$bd?`TX*TD<m#(#z*+(#Dw*+

&EZnX*D$bd?O,"<G*zM>}G)n;X*D$bd?#"b,;PZzI#M.0!P“

Vv”!n(ODFc$bd?X*T,EIT9CK<m#kNDwbZ 363D:$bd?X*T;,Kb

|`E"#

GenLin #Mi_6dv
ce_T#MD_6dvIa)PX@F#M0dT\Dj8E"#_6dvP|,Ds?VE"D<uT,

?<\_,h*xPK`VvyhDa;*6E\;TKdvwv}7bM#kNDwbZ 1573D:ce_

T#M_6dv;,Kb|`E"#

GenLin #MihC
9C GenLin #MiD“hC”!n(,zITZT#MxP@V1q!cr@V#K!n(Z;xPj>?j

D#MPa),"RvZQ+#MimS=wPsIC#

Fc-<cr@V#TZ,j>?j(5X“G”r“q”$b)D#M,zITkscr@V,b)@V8>*

?jVN8(a{*fDI\T#}Kb)@V,9Pd{Z@V}LPzID$b5MCEH5#

Fcw{sDcr@V#-<cr@Vv@5Z57}],"RIZm`#M}HbOK}]Dcr,C@V

I\a}HE/#w{sDcra"T(}kTliri$VxT#MT\xP@@xPV9#K!n*sZ

wP(eVxVN"RZ(#ZcPtCw{sDcr@VsYzI#M#

GenLin #Mic\
GenLin #MiD“**”!n(T>KCZzI#MDVNMhC#Kb,g{Q4P=S=C(#ZcDVv

Zc,G49aZK?VT>CVvPDE"#PX9C#M/@wD;cE",kNDZ 353D:/@#

Mi;#
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ce_TlO#M

GLMM Zc

9CKZcIT4(ce_TlO#M (GLMM)#

ce_TlO#M

ce_TlO#M)9K_T#M,9C:

v ?j(}8(DX*/}krSM-d?_T`X#

v ?jITPG},V<#

v [b5I\`X#

ce_TlO#M-GKSr%_TXi=4SDG},]r}]`d?#MDwV#M#

>}#XxL}/1aIT9Cce_TlO#M4P(;v5iL'=(TZa_}'I(DP'T#IZ

4T,;`6D'zI,;vO&L<,rKb)'zG`XD,xR,;'#Dw`6.d2G`XD,r

KRGITZ'#M`66pmSfz'&,T5w;,44DdlT# kNDwbTq!|`E"#

='P?_ITCce_TlO#M4P(;VBM9*J)\q5M<_2o"wDHJ#T,;<_X4

b?(#G}`XD,rKJO9C_Pfz'&DlO#M#?jVN*"wN},d5*}{},rKI

\JO9C_P4IV<MT}4SDce_TlO#M# kNDwbTq!|`E"#

gS"g0Mxg~qDgB)&LIT9Cce_TlO#MKb1ZDM'#IZI\DXp_P{eb

?6p,rK+>Vv19CSkfzX`DceVT}lO#M46qZ8(Dwil&_XpP~q`M

(gS"g0"xg)D~q{CJkXp.dD`XT# kNDwbTq!|`E"#

1[l}]_`XT1,}]a9!n(IT8(}]/ZwM<Da9X5#g{}]/ZDM<zm@"

[l,G4^hZK!n(8(NN!n#

we#8(V`VN5DiO&(;(e}]/ZDwe#}g,%v!Kj6 VN&cT(e;v=:ZD

we,+g{!Kj6EZw=:d;G(;,G4h*9C=:j6M!Kj6DiO#ZX4H?hC

P,+*?vweG<`v[l}],rK?vweI\Z}]/P<C`vM<#

weG;vI@"Zd{weD[l%*#}g,='P?P;v<_D*9A}IS*@"Zd{<_DA

}#1?vwe<PX4b?,xV*Tb)[l}]D`XT("#M,(eweMdCH*X*#}g,

zI\Z{=z*%v!K,x8Nb?D*9A}G`XD#

yPZ“}]a9”!n(O8(*weDVN<CZ(ePn-=na9Dwe,"*Zfz'&iO(ef

z'&-=na9wea)I\DVNPm#

X4b?#K&8(DVNCZ6pX4[l#}g,;v%@d?\I6p;v='P?P 10 \D[l,

r_BMUIT2,9C46pZ;{jP?lD[l#

(e-=nVi@]#K&8(DV`VNCZ(e@"DX4'&-=nN}/;?vIViVND;fV

`(eD`p<_PKVN#yPwe_P`,-=n`M;`,-=nViZDwe_P`,DN}5#

X4-=n`M#K`MCZ8(PnD-=na9#ICa9gB:

v ;WTXi (AR1)

v TXiF/=y5 (1,1) (ARMA11)
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v 4OTF

v TG_

v QLHDcH=

v Toeplitz

v Ga9/

v =nIV

?j: b)hCI(e?j,dV<Md(}X*/}k$bd?DX5#

?j#?j*X*hC#?jIT_PNNb?6p,Rdb?6pI^FJODV<MX*/}#

v 9CTiN}w*V8#g{?jl&G;iTiP"zDB~}?,?jVN+|,CB~}?,zI!

q|,TiN}D=SVN#}g,Ti;VBM1fA,G4*9lOy>S%;,D1fA([o,

;sG<@tDlO}?M?Vy>PDlO}?#Zbo,G<@tlO}?DVN&8(*?j(B

~)VN,G<?Vy>PlO}?DVN&8(*TiVN#g{?vy>PlOD}?G`,D,G

4I+L(58(*TiD}?#

TZ?uG<,TiN}&sZrHZB~}?#B~}?&*G:{},TiN}&*}{}#

v (FN<`p#TZV`?j,zIT!qN<`p#byI\a0l3)dv,gN}@F5,+&;a

Dd#MbOH#}g,g{?j5Vp* 0"1 M 2,1!ivB,Lra+ns;v(ns5D)`p

r 2 w*N<`p#ZbVivB,N}@F5&bM*k`p 0 r 1 DF;@F`X,KF;@F`T

Z`p 2 DF;@F#g{z8(K(F`p"RQ*?j(ej),G4IT(}SPmP!q54hC

N<`p#byZ8(#M}LPI\HO=c,z;X7PGC3vX(VNGgN`kD#

?jV<T0k_T#MDX5(X*)#x($bd?D5,#MD$Z*?j54U8(DN4V<,"

Z8(DX*/}Pk$bd?J_T`X#Lra)K;)+2#MDl]==,g{#{bODX(V<

MX*/}iO4ZLPmPPv,G4IT!q(FhC#

v _T#M#9CcHX*/}8(},V<,Z?jIC_TXir ANOVA #M4$b1XpPC#

v $jXi#9CT}X*/}8($jV<,Z?j|,yP}5"r|s5+119C#

v T}_T#9CT}X*/}8(4IV<,Z?jzm3vL(1NZB~"zDN}19C#

v :~n=Xi#9CT}X*/}8(:~n=V<,Z?jMV8zm[l=Z k NI&yhDTiN

}19C#

v `n Logistic Xi#8(`nV<,Z?j*``pl&19C#K&9C[}VT}X*/}(Pra

{),r9CceVT}X*/}(``p{el&)#

v ~* Logistic Xi#9CVT}X*/}8(~n=V<,Z?j* logistic Xi#M$bD~*l&1

9C#

v ~*EJ5#9CEJ5X*/}8(~n=V<,Z?j*_y>},V<D~*l&19C#

v xd>'zf#9C%9+T}X*/}8(~n=V<,ZzfVvD[l;PU9B~1XpPC#

V<

K!n8(?jDV<#\;8(G},V<MGcHS/}Gce_TlO#M`TZ_TlO#MDX

sDx#fZm`I\DV<-4S/}iO,dPP`viOIJCZNNx(D}]/,rKzITy]

Him[<GDBnrDviO4p4bOCnC48<zD!q#

v ~n#KV<vJCZm>~*l&rB~}D?j#

v $j#KV<JCZ_Pr|s}5+1D}_H5D?j#g{3v}]5!ZHZ 0 r_1',G4

ZVvP;9C`&D[b5#
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v f_9#KV<JCZ_Pr|s}5+1D}_H5D?j#g{3v}]5!ZHZ 0 r_1',G

4ZVvP;9C`&D[b5#

v `n=#KV<JCZm>``pl&D?j##MDN=!vZ?jDb?6p#

;v{e?ja5X;v{e`n#M,dPa*?jD?v`p(N<`p}b)$b;v%@D#M

N}/#x($bd?DN}@F5T>K$bd?k?v?j`pF;H`TZN<`pDX5#

;vPr?ja5X;vPr`n#M,dPD+3X`naI;ik?j`p[}EJ`XDP5N}

/f;#

v :~n=#:~n=Xi9CxT}X*D:~n=V<,|Z?jzm_PO_=nDvVN}19C#

v },#KV<JCZd5'FPD5(y5)JTFSNV<D,x?j#

v 4I#CV<IS*;[lB~ZL(1dNZ"zDN},JO_PG:{}5Dd?#g{3v}]5

*G{}"!Z 0 r_1',G4ZVvP;9C`&D[b5#

X*/}

X*/}GJmxP#M@FD?jd;#IC4S/}gB:

v cH=#f(x)=x#?j;a;*;#KX*/}ICZNNV<,`nV<}b#

v %9XT}#f(x)=log(−log(1−x))#K/}vJCZ~nV<r`nV<#

v Cauchit#f(x) = tan(π (x − 0.5.)))#)K/}vJCZ~nV<r`nV<#

v T}#f(x)=log(x)#KX*/}ICZNNV<,`nV<}b#

v T}%9#f(x)=log(1−x)#K/}vJCZ~nV<#

v Logit# f(x)=log(x / (1−x))#K/}vJCZ~nV<r`nV<#

v :XT}#f(x)=−log(−log(x))#K/}vJCZ~nV<r`nV<#

v EJ5#f(x)=Φ−1(x),dP Φ−1 Gj<},[}V<D4/}#K/}vJCZ~nV<r`nV<#

v ]#f(x)=x α(g{α ≠ 0)#f(x)=log(x)(g{ α=0)#α GXk8(D}V,"RXk*5}#KX*/

}ICZNNV<,`nV<}b#

L('&: L('&rS(#;S*VN,d`X5yZ}]/Pm>,RICZ@V#1!ivB,4Z

T0P8(D_$(edkG+VNa;dk#MPDL('&?V#V`(j>,{eMPr)VNICw

#MPDrS,,xVNICw-d?#

*Z#MPdk'&,IZ4PmP!q;vr`vVN,"O/A'&Pm#y4(D'&`M!vZ!n

O/DHc5#

v w'&#OkDVNT>*@"w'&,PZ'&PmDW?#

v +r'&#yPI\DOkVNdTT>*+r;%'&,PZ'&PmDW?#

v }r'&#yPI\D}iOkVNT>*}r;%'&,PZ'&PmDW?#

v *. yO/D+?VNiOp4,w*%;D;%T>Z'&PmDW?#

(}“'&9(w”R`D4%,zIT4PwVYw#

m 10. '&9(w4%hv.

<j hv

(}!q*>}Dn;s%w>}4%4>}L('&#MPDn#
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m 10. '&9(w4%hv (x).

<j hv

(}!q*XBErDn,;s%wrOrrB}74TL('&#MPDnxPXBEr#

(}%w“mS(Fn”4%,9C:mS(Fn;T0rr#MmS6Wn#

|,X`##MP(#|,X`#g{\;Y(}](}-c,G4ITE}X`#

mS(Fn: zIZK}LP*#M4(6Wn#6WnZ4(rSr-d?D'&#M1G#PC,d5

;akd{rS6p;%#}g,Su,xLjI\a7Y8vj7DKM{Q0_#IZ?vKM;-#b

KdP;vj7,rKKM'&IS*6kZj7'&P#

Kb,9ITSk;%'&,Hg|(`,-d?D`nn,rG+`X6W6pmS=6Wn#

^F#6WnPTB^F:

v ;%'&PDyPrSXkG(;DrS#rK,g{ A G;vrS,G48( A*A G^'D#

v 6W'&PDyPrSXkG(;DrS#rK,g{ A G;vrS,G48( A(A) G^'D#

v NN'&<;\6k-d?P#rK,g{ A G;vrS, X G;v-d?,G48(A(X) G^'D#

9l;v6Wn

1. !q6km;vrSDrSr-d?,;s%w}74%#

2. %w(|,)#

3. !q0;vrSr-d?6kDrS,;s%w}74%#

4. %wmSn#

z9ITSk;%'&,rG+`X6W6pmS=6Wn#

fz'&: fz'&rSGVN,dZ}]D~PD5IS*Os5\ePDfzy>#|GTZbM?j

D}Hdl\PC#1!ivB,g{zZ“}]a9”!n(P!q`vwe,G4aTnZcwe.bD?

vwe4(;vfz'&xi#}g,g{zZ“}]a9”!n(P!qK'#"`6M'zw*we,G4

aT/4(TBfz'&xi:

v fz'& 1:weG'#(;P'&,;PX`)

v fz'& 2:weG'# * `6(;P'&,;PX`)

zIT(}TB==9Cfz'&xi:

1. *mSBi,k%wmSi...#b+r*:fz'&i;T0r#

2. *`-VPi,k!q*`-Di,;s%w`-i...#b+r*:fz'&i;T0r#

3. *>};vr`vxi,!q*>}Dxi;s%w>}4%#

fz'&i: *Z#MPdk'&,IZ4PmP!q;vr`vVN,"O/A'&Pm#y4(D'&

`M!vZ!nO/DHc5#V`(j>,{eMPr)VNICw#MPDrS,,xVNICw-d

?#

v w'&#OkDVNT>*@"w'&,PZ'&PmDW?#
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v +r'&#yPI\DOkVNdTT>*+r;%'&,PZ'&PmDW?#

v }r'&#yPI\D}iOkVNT>*}r;%'&,PZ'&PmDW?#

v *. yO/D+?VNiOp4,w*%;D;%T>Z'&PmDW?#

(}“'&9(w”R`D4%,zIT4PwVYw#

m 11. '&9(w4%hv.

<j hv

(}!q*>}Dn;s%w>}4%4>}#MPDn#

(}!q*XBErDn,;s%wrOrrB}74T#MPDnxPXBEr#

(}%w“mS(Fn”4%,9CZ 1623D:mS(Fn;T0rr#MmS6Wn#

|,X`#1!ivB,fz'&#MP;|,X`#g{\;Y(}](}-c,G4ITE}X`#

(e-=nVi@]#K&8(DV`VNCZ(e@"Dfz'&-=nN}/;?vIViVND;fV

`(eD`p<_PKVN#I*?vfz'&xi8(;,DViVN/#yPwe_P`,-=n`M;

`,-=nViZDwe_P`,DN}5#

weiO#(}Kn,zITS“}]a9”!n(ODwe$hiOP8(fz'&we#}g,g{'#"

`6M'z;(e*“}]a9”!n(ODwe,4Ubv3r,“we”iOB-PmPaP^"'#"'# *
`6M'# * `6 * 'zb)!n#

fz'&-=n`M#K`MCZ8(PnD-=na9#ICa9gB:

v ;WTXi (AR1)

v TXiF/=y5 (1,1) (ARMA11)

v 4OTF

v TG_

v QLHDcH=

v Toeplitz

v Ga9/

v =nIV

(XM+F?: Vv(X#_HN}Gkl&D=n`XD@F#MN}#Vv(XG“Q*”5,I\r[l

5D;,xl#g{8(KVv(XVN,G4T?v[l5,<aCkl&=n`XD_HN}}TCVv

(X5#VvP;a9CVv(X5!ZHZ 0 r1'DG<#

+F?#+F?nG;v“a9”$bd?#|D5};(}#M@FxY(d5* 1;rK,+F?D5;k?

jD_T$bd?r%`S#bTZ4IXi#MHdPC,ZbV#MP,?v[b5TZ`XB~IT_

P;,DR>6p#
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}g,*wv];1DBJJ(#1,P}j];-iD];1Z;NBJPD}mJkP 25 j];-iD

];1Z;NBJPD}mJfZXsnp#g{+];1D-iDT;T}w*+F?n|(ZZ,G4I

T4U4Il&r:~n=l&TBJ}xP(##

V<k4S`MDd{iO+*sT+F?d?xPd{d;#

#f9(!n: b)!n8(K9(#MD|_6j<#

Er3r#b)X~CZ7(?jMrS(V`dk)`pD3r,T7(“ns;v”`p#g{?j;GV

`?jr_ZZ 1603D:?j;hCP8(K(FN<`p,G4+vT?jEr3rhC#

P9fr#zI8(c(4PDns|zN}#Kc(9C|,Zc-7Mbc-7D+|z=}L#8(D

ns|zN}5JCZb=v-7#k8(;vG:{}#1!5* 100#

@cshC#b)hCI7(Fc3)#Mdv)i4D==#

v CEH6p#bGCZFc#M5}Dxd@F5DCEH6p#k8(sZ 0 R!Z 100 D5#1!5

* 95#

v TIH#C48(gN*TxTliFcTIH#g{y>;s"}]=br#M9Cgw{cH=rTG

_b`Or%D-=n`M,I!q*+?liL((Pn=()#bG1!!n#g{y>!"}];

=br#M9Cg4a9/b`4SD-=n`M,I!qwli;,(Satterthwaite |F()#

v L('&k5}Dli#bGCZFcN}@F5-=nXsD=(#g{#D5i}]%4#MYh,I

!qH!@F#

@F: #M9(c(9C|,Zc-7Mbc-7D+|z=}L#BPhCJCZZc-7#

N}U2#

g{N}@FPDnsxT|Drns`T|D!Z8(5(XkGG:}),G4O*GU2D#

g{8(D5HZ 0,G4;9CC<r#

T}F;U2#

g{T}F;/}DxT|Dr`T|D!Z8(5(Xk*G:}),G4O*GU2D#g{8

(D5HZ 0,G4;9CC<r#

Hessian U2#
TZxT8(,g{yZ Hessian D3F5!Z8(D5,G4O*GU2D#TZ`T8(,g{3

F5!Z8(5kT}F;xT5DK},G4O*GU2D#g{8(D5HZ 0,G4;9CC<

r#

ns Fisher @V=x}#
k8(;vG:{}#5* 0 8( Newton-Raphson =(#g{5sZ 0,G48(n`9C|zN

} n N Fisher @Vc(,dP n G8(D{},dsG Newton-Raphson#

flT]n#

bv5CwliflTPD]n#k8(;v}}5#

":1!ivB9C“N}U2”,ZKhCP,+li]n* 1E-6 DnsxT|D#KhCI\azIk V22

.0Df>Pq!Da{;,Da{#*XV V22 .0Df>PDa{,kT“N}U2”<r9C`T,"#

t1!]n5 1E-6#

#f: #M{F#ITy]?jVNT/zI#M{F,r_8((F{F#T/zID{FG?jVN{

F#g{fZ`v?j,G4#M{F+Ib)VN{43rEPiI,RVN{.d(}“k” (&) {E,S#

}g,g{?j* field1"field2 M field3,G4#M{F* field1 & field2 & field3#
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ICZ@V#T#MxP@V1,&zIKiPD!(n?#ZT#M@V1,<UaFc$b5(JOyP

?j)MCEH(JOV`?j)#FcDCEHITyZ$b5DEJ(n_$bEJ)rn_$bEJk

Z~_$bEJ.dDn5#

v V`?jD$bEJ#b+zIV`?jD$bEJ#*?v`p4(;vVN#

v j>?jDcr@V#TZ,j>?j(5X“G”r“q”$b)D#M,zITkscr@V,b)@V8

>*?jVN8(a{*fDI\T#C#Mzz-<cr@V;g{Vx&ZP',G4#M9ay]

bTVxzzw{sDcr@V#

@F=y5: K!n(IT>rS6pMrS;%'&D@F_Jy5#`n#M;I9C@F_Jy5#

n#L('&D#Mnj+IZKPvD`pVNiI#lih*#MzI@F_Jy5DD?;vn#

v TH`M#K`MCZ8(CZTHVN6pDTH`M#g{!q^,G4;azITH#ITIzIy

8(rSyP6piODITHO#bGrS;%'&(;ICDTH=(#+nTHGrSD?v6p

k\y5DHO#r%THGrSD?v6p(ns;v}b)kns;v6pDHO#“ns;v”6pG

y]8(Z“9(”!nODrSEr3ry7(#k"b,K&yPTH`M<GG};#

v THVN#CZ8(;vrS,"9Cy!TH`M4HOd6p#g{!q^w*TH`M,G4;\

(r^h)!qNNTHVN#

,xVN#yP,xVNGS9C,xVNDL('&nPivD#Fc@F_Jy51,-d?L(*8(

5#!qy5r8((F5#

T>@F=y5@]#CZ8(GqTyZ?j-<_HrX*/}*;D@F_Jy5xPFc#-<?j

_HC4Fc?jD@F_Jy5#k"b,g{?jG(}B~/Ti!n8(D,G4Fca{GB~/

TiH}D@F_Jy5,x;GB~}?D#X*/}*;G*_T$bd?Fc@F_Jy5#

`XHODw{=(#Z4P`XTHDYhli1,{eTxT.=IZyCTHDTxT.=Pw{#b

IJmz!qw{=(#

v n!TxTnl#K=(;aXFT3)kcYh5;,D_TTHYhEbD\EJ#

v ,x Bonferroni (Sequential Bonferroni). bG;V,xB5D\xD Bonferroni }L,C}LZ\x%v

Yh=f#XLH\M,+#V`,D{eTxT.=#

v ,x Sidak (Sequential Sidak). bG;vp=B5DEbT Sidak }L,MEb%vYhxT,d#XT!

C`,R#VK`,D\eTxT.=#

n!TxTnl=(;g3r Sidak =(#X,xC=(V;g3r Bonferroni #X;2MG5,n!TxT

nlAYaEbz3r Sidak ;y`DveYh,x3r Sidak VEbAYz3r Bonferroni ;y`Dve

Yh#

“#M”S<: Z1!ivB,T>#M**S<#g{*i4m;v#MS<,ISS<uT<PxP!q#

#M**: KS<G#M0dbODlU;@**#

m#mIj6?j"EJV<MZ?jhCO8(DX*/}#g{?jIB~MTi(e,G4+T%*q

xPpV,TT>B~VNMTiVNrL(TiN}#Kb9T>TP^y>#}D AIC E"<r (AICC)

M BIC E"<r (BIC) #

v Akaike @}#;VCZyZ -2(\^)T}F;!qMHOlO#MDH?=(#5=!,m>#MbO

C=C#AICC CZ|}!y>D AIC#fEy>_gvS,AICC U2* AIC#

v 469#;VCZyZ -2 T}F;!qMHO#MDH?=(#5=!,m>#MbOC=C#BIC 2a

“M#”}`N}#M(}g,_Ps?dkD4S#M),+H AIC |Oq#
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<m#g{?j*V`?j,G4<m+T>nU#MD<7T,4}7V`DYVH#

}]a9: KS<a)K8(D}]a9**,ICZliGq}78(weMX4b?#?vweVN"

X4b?VNM?j<T>Z;vweD[lE"#Kb,2T>?vweVNMX4b?VND6}#

4Q[bxP$b: TZ,x?j,|(8(*B~/TiD?j,b+T>;vV6"c<,dP$b5;

Z91aO,x[b5;Z.=aO#mkivB,"c&C;Z 45 HD_O;KS<ITf_z#MGq

TNNG<D$b<\n#

V`: TZV`?j,b+T>H<P[b5k$b5D;fV`T0{e}7YVH#

my=#P`V;,DT>y=,ITSy=B-PmPxPCJ#

v PYVH#Ky=+Z%*qPT>PYVH(%*qF}m>*P\}DYVH)#bG1!!n#

v %*qF}#Ky=+Z%*qPT>%*qF}#H<Du0?VT;yZPYVH#

v H<#Ky=+;T>u0,x;aZ%*qPT>5#

v 9u#Ky=+;aZ%*qPT>PrPjb,2;aT>5#Z?j_Pm`V`1,Ky=+.VP

C#

1'#g{NNG<Z?jO_P1'5,G4|G+T>ZyPP'PB=D(1')PP#_P1'5D

G<;aT{e}7YVHPNN0l#

`v?j#g{fZ`vV`?j,G4?v?j<+T>Z%@DmP,"a)K?jB-Pm,CZXF

*T>D?j#

sMm#g{T>D?j_P,} 100 v`p,G4;aT>m#

L('&: KS<T>#MP?vL('&Ds!#

y=#P`V;,DT>y=,ITSy=B-PmPxPCJ#

v <m#K<mPD'&4U“L('&”hCP8(D3rSO=BEr#Z<mP,,S_uy]'&DT

xTxPS(,V_um>OTxD'&(p 5O!)#bG1!!n#

v m#K*\e#Mk%@#M'&D ANOVA m#%@'&4UdZL('&hCo8(D3rSO=B

Er#

TxT#a)K;v“TxT”,i,CZXFZS<PT>D'&#+~XTxT5sZ,i5D'&#b;

a|D#M,x;GCzITX"nX*D'&#1!ivB,5* 1.00,rK;ay]TxTT'&xP}

K#

L(5}: KS<T>#MP?vL(5}D5#"b,IZrS(V`$bd?)Z#MZ?-}8>{

`k,rK|,rSD'&(#_P`vX*5};?V`p;vX*5},+T&Z_`5}D`p}b#

y=#P`V;,DT>y=,ITSy=B-PmPxPCJ#

v <m#K<mWHT>X`,;s4U“L('&”hCP8(D3rSO=BT'&xPEr#Z|,rS

D'&Z,5}4}]5D}rEr#Z<mP,,S_uy]5}DTxTxPS("_P;,U+,

V_um>OTxD5}(p 5O!)#bG1!y=#

v m#b+T>%@#M5}D5"TxTli,T0CExd#ZX`.s,'&4UdZL('&hCo

8(D3rSO=BEr#Z|,rSD'&Z,5}4}]5D}rEr#

`n=#g{`nV<pwC,G4`n=B-Pm+XF*T>D?jV`#PmP5DEr3rGy]9

(!nhCOD8(47(D#
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8}V<#CZT>3)#M`MD8}V<5}@F5MCExd,|(~* Logisitic Xi(~n=V<M

VT}X*/}),{e Logistic Xi(`nV<MVT}X*/}),:~n=Xi(:~n=V<MVT

}X*/})T0T}_T#M(4IV<MVT}X*/})#

TxT#a)K;v“TxT”,i,CZXFZS<PT>D5}#+~XTxT5sZ,i5D5}#b;

a|D#M,x;GCzITX"nX*D5}#1!ivB,5* 1.00,rK;ay]TxTT5}xP}

K#

fz'&-=n: KS<T>fz'&-=nXs(G)#

y=#P`V;,DT>y=,ITSy=B-PmPxPCJ#

v -=n5#bG-=nXsH<,'&ZdP4U“L('&”hCP8(D3rSO=BxPEr#Corrgram

PDU+k|PT>D%*q5`T&#bG1!!n#

v Corrgram#bG;v-=nXsH<#

v 9u#bG;PPMPjbD-=nXsH<#

xi#g{P`vfz'&i,G4+a)CZ!q*T>DiD“i”B-Pm#

i# g{fz'&xiGVi8(D,G4aP“i”B-Pm4!q*T>DVi6p#

`n=#g{`nV<pwC,G4`n=B-Pm+XF*T>D?jV`#PmP5DEr3rGy]9

(!nhCOD8(47(D#

-=nN}: KS<T>-=nN}@F5,9PPnMfz'&D`X3F#b)G_6xX*Da{,

a)-=na9GqOJDE"#

**m#bG;vXZPn (R) Mfz'& (G) -=nXsDN}}?,L('& (X) Mfz'& (Z) hF

XsPDEr(P})T0I(e}]a9DweVNy(eDwe}?DlYN<#

-=nN}m#TZ!(D'&,+*?v-=nN}T>@F5"j<snMCExd#T>DN}}?!

vZ'&D-=na9,TZfz'&xixT,!vZxiZD'&}?#g{GTG_N}";Tx,I

!C|r%D-=na9#

'{#g{Pfz'&i,G4+a)CZ!q*T>DPnrfz'&iD“'{”B-Pm#Pn'{<U

IC#

i# g{Pnrfz'&xiGVi8(D,G4aP“i”B-Pm4!q*T>DVi6p#

`n=#g{`nV<pwC,G4`n=B-Pm+XF*T>D?jV`#PmP5DEr3rGy]9

(!nhCOD8(47(D#

@F=y5:Tx'&: b)<mT> 10 v“nTxD”L(yPrS'&,S}n;%'&*<,;sG

+r;%'&,nsGw'&#K<+.=aO?vw'&(rG;%'&PPZW;D'&)5D?j#M

@F5T>Z91aO;;%'&PPZZ~;D?v'&5+azI;u%@D_;}n;%'&PPZZ

};D?v'&5+azI;v%@D<m;d{yP$bd?<,V#?#|a)K?jO?v$bd?D

5}D'&DPCIS/T>#k"b,g{;PTxD$bd?,G4;azI@Fy5#

CEH#(}9C8(DCEH6pw*“9(!n”DiI?V,CZT>_Jy5CE^FDOB^#

@F=y5:(F'&: b)GC'ksDL(yPrS'&DmM<m#

y=#P`V;,DT>y=,ITSy=B-PmPxPCJ#
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v <m#Ky=T>w'&(rG;%PPvDZ;v'&)D?v5;Z.=aO,x?jD#M@F5;

Z91aOD[_<;+*;%PPvDZ~v'&D?v5zI;u%@D_;*}n;%PPvDZ

}v'&D?v5zI;v%@D<m;yPd{$bd?<#V;d#

g{h*xPTH,G4aT>m;v<m4xPTHVND6pHO;TZ;%'&,?v'&6pi

O(xGTHVN)aT>;v<m#TZITTH,aG;v`kxg<m;2MG<N/m>DHO

m,mPxgZcdD`kky>dDnl`T&#F+D_k3FODTxnl`T&;Z+D_kG

Txnl`T&#sj8k#tZxgPD;u_O,IT>_OZcdDw{nlTxT$_a>#

TZ+nTH,aT>?j#M@F5;Z91aO,xTHVN5;Z.=aODuN<;TZ;%'

&,?v'&6piO(xGTHVN)aT>;v<m#<uT>?v6pDTHVNk{ey5.d

Dnl,{ey5C;uZ+D.=_m>#

TZr%TH,aT>?j#M@F5;Z91aO,xTHVN5;Z.=aODuN<;TZ;%'

&,?v'&6piO(xGTHVN)aT>;v<m#<uT>?v6pDTHVN(ns;v}

b)kns;v6pDnl,ns;v6pVNC;uZ+D.=_m>#

v m#Ky=T>|,?jD#M@F5"dj<snT0'&PVND?v6piOCExdDm;yPd

{$bd?<#V;d#

g{*xPTH,G4aPm;v<m,T>@F5"j<sn"TxTliM?vTHDCExd;T

Z;%'&,?v'&6piO(xGTHVN)aP@"DP/T>#Kb,aT>;v{elia{

m;TZ;%'&,?v'&6piO(xGTHVN)aT>;v@"D{eli#

CEH#(}9C8(DCEH6pw*“9(!n”DiI?V,CZP;_Jy5CE^FDOB^DT

>#

<V#CZP;TTH<mD<V#2N<V;gx4<V\9THwT,+I\bX~_#

hC: ZT#M@V1,&zIK!n(PD!(n?#ZT#M@V1,<UaFc$b5(JOyP?

j)MCEH(JOV`?j)#FcDCEHITyZ$b5DEJ(n_$bEJ)rn_$bEJkZ

~_$bEJ.dDn5#

v V`?jD$bEJ#b+zIV`?jD$bEJ#*?v`p4(;vVN#

v j>?jDcr@V#TZ,j>?j(5X“G”r“q”$b)D#M,zITkscr@V,b)@V8

>*?jVN8(a{*fDI\T#C#Mzz-<cr@V;g{Vx&ZP',G4#M9ay]

bTVxzzw{sDcr@V#

Cox Zc
Cox XiI*1dB~}]9($b#M#C#izIzf/}CZ*$bd?Dx(5$b;[lB~Zx

(1dZ t "zDEJ#S[bwnTzf/}DN4T0$bd?DXi5}xP@@;;sIT+C#M

&CZ_P$bd?b?DB8}P#k"b,Q>'wn( 4[bZ;P-z`XB~Dwn)D`XE"

TZ@F#M.VPC#

>}#w*duYM'w'yv$wD;?V,gE+>T“w'1d”\PK$,hK{GIT7(D)rX

<BM'Z\LD1dZ|;9Cd{gE~q#*K,!qK;vfzDM'y>,"RS}]bPi!K

{Gw*M'D1d(^[{GGqT*n>M')T0wVKZ3FVN#

hs#zh*;vr`vdkVN,;h;v?jVN,RXkZ Cox ZcP8(zf1dVN#&T?jV

NxP`k,9C“false”5m>zf1d,“true”5m>yX"B~Q"z;?jVNDb?6pXk*j
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>,RxPV{.r{}f"#(gPX*,IT9C}KZcr<vZc*;f"`M#)hC*+rr^

DVN+;vT#XkT#MP9CDVND`Mj+5}/#zf1dITGNb}VVN#

UZM1d#“UZM1d”VN;\1SCZ(ezf1d;g{P“UZM1d”VN,G4&y]dkP?

DUZM[bUZ.dDn5,9Cb)VN4(|,zf1dDVN#

Kaplan-Meier Vv#ITZ;PdkVNDivB4P Cox Xi#bH'Z Kaplan-Meier Vv#

Cox ZcVN!n
zf1d#!q}5VN(b?6p*,xDVN)T9ZcI4P#zf1dm>y$bG<DY|#}

g,1#M/M'w'1d1,|I\GG<M'Zi/ZD1d$HDVN#M'Skrw'DUZ;a0

lC#M;;PM'#PZDVx1dkd`X#

zf1d*^%;DVx1d#zXk7#dkVNkzf1d`%d#}g,Z4Bb?w'DP?P,z

I+Bz[?xGjz[?Cwdk#g{zD}]_P*<UZMaxUZx;GVx1d,zXkZ Cox

zkON+b)UZXB`k*Vx1d#

KT0rPD#`VNG{v IBM SPSS Modeler P(CDj<VN#kNDwbZ 263D:(#ZcVN

!n;,Kb|`E"#

Cox Zc#M!n
#M{F#zITy]?jrj6VN(r48(K`VN1D#M`M)T/zI#M{F,r_8((F

{F#

9CVx}]#g{(eKVxVN,G4K!nI7#v57VxD}]CZ9(#M#

4(pV#M#x8(*pVVNDdkVND?vI\59(;v%@#M#kNDwbZ 233D:9(

pV#M;,Kb|`E"#

=(# TB!nICZr#MPdk$bd?:

v xk(#bG1!=(,CZ+yPn1Sdk#MP#9(#M1;xPVN!q#

v =x(#K{<e,VN!q=x(CZV=9(#M#u<#MI\Gnr%D#M,d#MP;,NN

#Mn(}#?b)#Z?v=hP,TP4mS=#MDnxP@@,g{dPDnQn\;TxvS

#M$b\&,G4+CnmS=#MP#Kb,9aXB@@10|,Z#MPDn,T7(\qZ;

T#M&\lIXsupDivB>}dPNNn#g{IT,G4a+d>}#;sX4K}L,mS

"/r>}d{n#1^(YmSNNn4Dx#M"R^(Y>}NNnx;T#M&\lIup1,n

U#McQzI#

v rs=x(#rs=x(k=x(Z>JOG`4D#ICbV=(1,u<#M+|,w*$bd?Dy

Pn#?v=ha@@#MPDn,"R+IT>}x;T#M&\lIXsupDn>}#Kb,9a

TH0>}DnxPXB@@,T7(dPDnQnGqT#MD$b&\p=TxwC#g{G,G4

a+dXBmS=#MP#1^(Y>}NNnx;T#M&\lIXsup"R^(YmSNNnTD

x#M1,nU#McQzI#

":T/=((|(=x(Mrs=x()GJ&T?D'0=(,"RXp]W}HbO57}]#9Cb

)=(1,CB}]r9CVxZc4(D#tbTy>Ta{#MDP'TxPi$H*X*#

i# 8(iVNa<BZc*CVND?v`pFc%@D#M#CVNITGf"`M*V{.r{}DV

`VN(j>r{e)#
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#M`M#P=v!nCZ(e#MPDn#w'&#Mv|(wvdkVN,x;lidkVN.dD;%

(K('&)#(F#Mv|(z8(Dn(w'&M;%'&)#!qK!n1,&9C“#Mn”PmZ#

MPmSr>}n#

#Mn#9((F#M1,+h*w78(#MPDn#KPmT>K#MnD10/O#“#Mn”PmR_

D4%ICZmSr>}#Mn#

v *+nmS=#MP,k%w mSBD#Mn4%#

v *>}n,k!(yhn,;s%w >}!(#Mn4%#

+nmS= Cox Xi#M
Zks(F#M1,IT(}%w“#M”!n(PDmSBD#Mn4%+wnmS=#MP#K1+r*;

vBDT0r,zIZdP8(n#

*mSDnD`M#P8V+nmS=#MD=(,_e!vZZ“ICVN”PmPTdkVND!q#

v %r;%#ekm>yP!(VND;%Dn#

v w'&#kT?v!(DdkVNek;vw'&n(CVN>m)#

v yP+r;%#kT?vI\D!(dkVNTek;v+r;%n(dkVND})#}g,g{QZ“

ICVN”PmP!(dkVN A"B M C,K=(+ekn A * B"A * C M B * C#

v yP}r;%#kT?vI\D!(dkVNiO(;N!}vVN)ek;v}r;%n(dkVND

})#}g,g{QZ“ICVN”PmP!(dkVN A"B"C M D,K=(+ekn A * B * C"A *

B * D"A * C * D M B * C * D#

v yPDr;%#kT?vI\D!(dkVNiO(;N!DvVN)ek;vDr;%n(dkVND

})#}g,g{QZ“ICVN”PmP!(dkVN A"B"C"D M E,K=(+ekn A * B * C *

D"A * B * C * E"A * B * D * E"A * C * D * E M B * C * D * E#

ICVN#Pv*Z9l#Mn19CDICdkVN#k"b,PmPI\|,G(dkVN,rKqX7

#yPD#Mn<;|,dkVN#

$@#y]Ovy!VNMn`M,T>%wek1+mS=#MPDn#

ekP#+nek#M(y]10!qDVNMn`M)"XUT0r#

Cox Zc(R!n
U2#(}b)!n,zITXFCZ#MU2DN}#1z4P#M1,U2hC+XFX4KP;,N}

T[ldbOLHDN}#N}D"TN}=`,a{+=S|(4,a{+aU2)#kNDwb:Cox Z

cU2j<;,Kb|`E"#

dv#(}b)!n,ITks+T>ZIZc9(DzI#MD_6dvPD=S3F?M"c<(|(z

fz_)#kNDwbZ 1713D:Cox Zc_6dv!n;,Kb|`E"#

=x#(}b)!n,zIT9C=x@F(XFkTmSM>}VNDj<#(g{Q!qxk(,C4%

+&Z{C4,#)kNDwbZ 1713D:Cox Zc=xj<;,Kb|`E"#

Cox ZcU2j<
ns|zN}#Jmz8(#MDns|zN},CZXF}LsbD1d#

T}F;U2#g{T}F;PD`Td/!ZK5,G4|z+#9#g{5* 0,G4;9CCj<#
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N}U2#g{N}@FPDxTd/r`Td/!ZK5,G4|z+#9#g{5* 0,G4;9CCj

<#

Cox Zc_6dv!n
3FE"#zITqC#MN}D3F?,|( exp(B) DCExdM@F5D`XT#ITZ?v=hrvZ

ns;v=hksb)3F?#

T>y_/}#JmzT>-d?y5BDy_gU/}M[}zf#

"c<

"c<Iozz@@@FD#MMbMa{#ITfFzf/}"gU/}"T}[}/}M;uzf/}#

v zf#Z_TLHOT>[}zf/}#

v gU#T_TH}T>[}gU/}#

v T}[}#T>T@FKCK ln(-ln) *;.sD[}#`@F#

v 1 u%zf/}#CZy]_T_H4U;;uD==fFzf/}D"c<#

*?v5fF%@D_#K!nvICZV`VN#

*CZ<D5#IZb)/}<@5Z$bd?D5,rKzXk9C$bd?D#?54fF/}f1dF

FDd/iv#1!ivB,+9Cwv$bd?D=y}w*#}5,+zIT9Cxq*"c<dkT:

D5#TZV`dk,9C8>{`k,rK?v`p<_PXi5}(ns;v`p}b)#rK,V`d

k_P?v8>{THHD=y5,HZ`pPT&Z8>{THHD[b5H}#

Cox Zc=xj<
F%j<#!qF;HITqC|H!D#M#*uL9(#MyhD1d,IT"T!q Wald #9P=S

!n u~ ,K!na)TyZu~N}@F5DF;H3F?DEJ*@]DF}li#

j<DTxTP5#(}9CK!n,zITy]k?vVNX*D3FEJ(p 5)48(!qj<#v1

X*D p 5!Z Ikj< 51,Ea+VNmS=#MP;v1 p 5sZ ^vj< 51,Ea+VN>

}#Ikj< 5Xk!Z ^vj< 5#

Cox ZchC!n
$b441dDzfiv#8(;vr`v441d#4Z4"zUKB~DivB,^[?v[b5GqI

\AYZK1d$H(SVZ*<)Zzf,<+Z?v1d5*?uG<$bzf1d,;v1d5T&;

v$b5#k"b,zf1d*?jVND“false”5#

v frD1ddt#zf1d5Gy]8(D1ddtM*@VD1dN}zID#}g,g{ks 3 v1N,

1dxd* 2,G4T441dDzf1d+* 2"4 M 6#T`,1d5@@?uG<#

v 1dVN# Zy!D1dVNP*?uG<a)zf1d(zI;v$bVN),rKITZ;,D1d@

@wuG<#

}%zf1d#+yq*9DG<Dzf1d8(*;vVN,}g+VPM'D#PZ8(*;vVN#Z

441dTzfDF;xP@V!vZ}%zf1d#

":44M}%zf1dD5XkZCZ57#MD}]Dzf1d6'Z#1d,vK6'DG<+jG*

U#

7SyPEJ#8(Gq+dvVN?v`pDEJmS=CZcy&mD?uG<#g{4!PK!n,G

4vmS$b`pDEJ#*?v441dFcEJ#
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Fc[}gU/}#8(Gq+[}gUD5mS=?uG<P#*?v441dFc[}gU#

Cox #Mi
Cox Xi#Mm>I Cox Zcy@FD=L=#b)=L=|,I#My6qDyPE"0PX#Ma9MT

\DE"#

KP|,zID Cox Xi#MDw1,CZcImS|,#M$bM`XEJZZD=vBVN#BVND{

FIzT*$bDdvVND{F"xP0:Ms:,0:*m>$b`pD $C- rm>`XEJD $CP-,

xs:*441ddtD}?rCZ(e1ddtD1dVND{F#}g,TZ{* churn DdvVN,T

0Tfrxd(eD=v441dxd,BVN|{* $C-churn-1" $CP-churn-1" $C-churn-2 M $CP-

churn-2#g{9C1dVN tenure (e441d,G4BVN* $C-churn_tenure M $CP-churn_tenure#

g{Z Cox ZcP!PK 7SyPEJ hC!n,G4akT?v441dmS=v=SVN,dP|,?

uG<zfM'\DEJ#b)=SVNGy]dvVND{FxP|{D"xP0:Ms:,0:*m>z

fEJD $CP-<false value>- rm>B~Q"zEJD $CP-<true value>-,xs:*441ddtD}?#

}g,TZ“false”5* 0,“true”5* 1 DdvVNMTfrxd(eD=v441dxd,BVN|{* $CP-

0-1"$CP-1-1"$CP-0-2 M $CP-1-2#g{9C%v1dVN tenure (e441d,IZfZ%vD44xd,

G4BVN* $CP-0-1 M $CP-1-1

g{Z Cox ZcP!PK Fc[}gU/} hC!n,G4akT?v441dmS=SVN,dP|,?

uG<D[FgU/}#b)=SVNGy]dvVND{FxP|{D"xP0:Ms:,0:* $CH-,x

s:*441ddtD}?rCZ(e1ddtD1dVND{F#}g,TZ{* churn DdvVN,T0

Tfrxd(eD=v441dxd,BVN|{* $CH-churn-1 M $CH-churn-2#g{9C1dVN ten-

ure (e441d,G4BVN* $CH-churn-1#

Cox XidvhC
iD“hC”!n(k#MZcD“hC”!n(|,`,DX~#iX~D1!5I#MZcPhCD5v(#

kNDwbZ 1713D:Cox ZchC!n;,Kb|`E"#

Cox Xi_6dv
Cox XiD_6dvIa)PXy@F#M0dT\Dj8E",dP|(zfz_#_6dvP|,Ds?

VE"D<u,?<\_,h*_8 Cox Xi=fDc:*6E\}7mbCdv#

172 IBM SPSS Modeler 17 (#Zc



Z 11 B [`#M

[`#Mw*C47(`FG<Di"y]|GytDi4*G<mSj)#;hBHKbiE"0iXw4

IjICYw#B5O,uA^(7P*@*iR`Yvi#bc+[`#Mkd{zw'0=(xp*4,

4;fZ)#M$bD$(edvr?jVN#IZ;fZCZPO#MDV`'{Db?j<,rxb)#

M(#;Fw ;\`='0 #M#TZb)#MxT,;fZ Tr mDp8##MD 5I#M6q}]P

PK$DVi"a)b)ViDPC5wE"D\&47(#

[`=(yZTG<d`kM[`d`kDb?#+G<8Ix[`1+!?uLtZ,;v[`DG<.d

D`k#

a)P}V[`=(:

K-Means Zc+}]/[`=;,Vi(4[`)#K=(+(eL(D[`}?,+G<|zV

dx[`,T0w{[`PD,1=x;=E/^(YDx#M#k-means Zcw*;VG`='

0zF,|";T<$ba{,xGR>~,ZdkVN/PD#=#

TwoStep Zc9C~W[`=(#Z;=jIr%}]&m,Tc+-<dk}]9u*I\mD

S[`/O#Z~=9Cc6[`=(+S[`;=;=O"*|sD[`#TwoStep _P;vE

c,MG\;*57}]T/@FnQ[`}#|IT_'&mlODVN`MMsMD}]

/#

Kohonen ZcazI;Vq-xg,Kq-xgICZ+}]/[`=wvnli#Kxg57j

Is,`FDG<&Zdv3dPt\X[/,nlsDG<r&KK6k#zIT(}i4#

MiP?v%*y6q[b5D}?4Rvf#OsD%*#b+CzT[`D`&}?Py@

F#

< 44. r%[`#M
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(#9C[`#M44([`rN,;s+[`rNCwsxVvDdk##{}Sg*zK1#9CP!V

N4+{vP!.V*`v`FDSi#?vP!VN<PT:DXw,CXT+0l=kTCVNDP!*

z,&Gq\!CI&#g{z9C}]Zr4E/P!*z=T,(#IT(}6pOJDP!VNMZ$

b#MP9CVNE"4TxDx#M#

Kohonen Zc
Kohonen xgG;V4P[`Dq-xg`M,2F* knet r Ti/3d #g{Z*<1;PViD`X

E",G4I9CK`MDxg+}]/[`=PwTxpD;,Vi#TG<xPVi,Tcir[`PD

G<wZ`F,x;,iPDG<rPynl#

y>%**q-*,"R|GV*=c:dkcMdvc(2F*dv3d)#yPdkq-*<MyPdv

q-*`,S,b),SPkd`XD ?H r (X #57}LP,?v%*akyPd{%*xP:yT

“.C”?uG<#

dv3dGq-*D~,xg(%*.d^,S)#

dk}]aT>Zdkc,`&5++%=dvc#l&n?Ddvq-*+F* ${_ "RaI*dkD

a{#

nuD(Xfzzz#g{3v%*.C;uG<,G4d(X(kd=|%*D(X;p3F* |Z )+

ww{T!I\XkKuG<D$bd?5D#=`%d#T>yPdkG<,"R(X+`&|B#+X4

K}L,1=d/G#!*9#1xP571,xq%*D(X+ww{SxNI[`D;v~,“3d”(y

TaPuoTi/3d)#

Kxg57jIs,`FDG<&Zdv3dPt\X[/,nl\sDG<r&KK6k#

k IBM SPSS Modeler PDs`}'0=(;,DG,Kohonen xg ; 9C?jVN#bV;P?jVN

D'0F* ^`='0 #Kohonen xgT<R>dkVN/PD#=x;G$ba{#(#,Kohonen xg

nUaNI8vc\m`[b}]D%*( ? %*),T08v5J;T&NN[b}]D%*( u %

*)#?%*(P12|(xqPkdZ|Dd{%*)zmI\D[`PD#

Kohonen xgDm;VC>G 5, #~,xqDUdXTIa)S k v-<$bd?=#tK-<$bd?

P`FTX5D=vIzXwD3d#Z3)ivB,K=(DwCkrSVvrwIVVvDwC`,#

k"b,Fcdvxq1!s!D=(k IBM SPSS Modeler T0Df>`HQ"zKd/#(#,B=(+

zI|!Ddvc,b)dvc57p4|lR(CT|?#g{z"V9C1!s!C=Da{;mk,I

T"TZ“(R”!n(OvSdvxqDs!#kNDwbZ 1753D:Kohonen Zc(R!n;,Kb|`

E"#

hs#*57 Kohonen xg,zh*;vr`vG+hC*dkDVN#G+hC*?j"=_r^DVN+

;vT#

EF#z;h*XZiI1JqD}]4I9( Kohonen xg#M#zuA;h**@*0RDiDv}#

Kohonen xgU*<aPs?D%*,fE57DxP,b)%*ar}]PDT;[`/P#I(}i4#

MiP?v%*6qD[b5}46p?%*,xxKbJ1D[`}#

Kohonen Zc#M!n
#M{F#zITy]?jrj6VN(r48(K`VN1D#M`M)T/zI#M{F,r_8((F

{F#
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9CVx}]#g{(eKVxVN,G4K!nI7#v57VxD}]CZ9(#M#

Lx57VP#M#1!ivB,?N4P Kohonen Zc1,<a4(;v+BDxg#g{!PK!n,G

4aLx57CZcI&zIDns;vxg#

T>4!<N#g{!PK!n,G4+Z57ZdT>~,}iD1[m>#?vZcD?HCU+m>#

l+m>[/Km`G<D%*( ? %*),W+m>[/DG<OYr;PG<D%*( u %*)#g

{9(#My(QD1d`TOL,I\;aT>4!#"b,K&\au}57xH#*Sl57xH,k

!{!PK!n#

P9u~#1!P9u~+y]Z?N}P9`5#2IT8(1dw*P9u~#TVS*%;dkxg5

7D1d#

hCfzVS#g{4hCfzVS,G4?N4PZc1,CZu</xg(XDfz5DrP<G;,

D#b+<B49ZchCM}]5<j+`,,Zc2aZ;,DKPP4(;,D#M#(}!qC!

n,IT+fzVShC*X(5,Sx9a{#M_P+7DIYVT#X(DfzVS(#azI`,D

fz5rP,ZbVivB4PZc(#azz`,DzI#M#

":TS}]bPA!DG<9ChCfzVS!n1,I\h*Ziy09C“Er”ZcT7#?N4PZ

c1<qC`,Da{#bGr*fzVS@5ZG<D3r,xZX5}]bP;\#$G<_PbV3

r#

":g{*Z#MP|({e(/O)VN,+Z9(#M1v=ZfJb,r_9(#MyhD1d}$,

G4IT<GTsM/OVNxPXB`kTuY5D}?,r_<G9C|,OY5Dd{VNw*CsM

/ODzm#}g,g{|,vpz75D product_id VNvVJb,IT<G+dS#MP>}"D*mS

E";G\j8D product_category VNzf#

E/# y]zD_ehs,!q<Za_#M9(T\D!n#

v !q YH I8>c(S;9CELgv,Tca_T\#

v !q Zf I8>c(ZOJD1r,T~|3)YH*z[9CELgv#1!ivB,K!n&Z!P

4,#

":TV<===KP1,options.cfg P8(D\m1!nI\a2GKhC#

7S[`j)#1!TB#M!PK!n,+TSOgf>D IBM SPSS Modeler SXD#M!{!P#C!

na4(;vI K-Means M“~W[`”Zc2,4(D`,`MDV`@VVN#ZFc;,#M`MDEH

b??1,CV{.VNCZ“T/[`”Zc#kNDwbZ 623D:T/[`Zc;,Kb|`E"#

Kohonen Zc(R!n
TZT Kohonen xgPj!KbDC',I9C(R!nT57}LxP"w#*CJ(R!n,kZ“(R

”!n(O+“#=”hC*(R#

mHM$H#+~,dv<Ds!(mHM$H)8(*?v,ODdv%*}#

'0YJ%u#!q_Tr8}'0YJ%u#'0YJ Gf1d]uDS(rS,9CxgITS}]Ds

_HXw*<xP`k,;sp%/PZ|8"D}]E"#

WN 1 MWN 2#Kohonen xg57V*=vWN#WN 1 GVT@FWN,CZ6q}]PDsB#=#

WN 2 Gw{WN,CZw{<Tc*}]|+8DXw(##?vWN<PTB}vN}:
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v |Z#hC|ZDp<s!(k6)#KN}7(Z57Zdk.C%*;p;|BD“Z|”%*}#ZW

N 1,|Zs!T WN 1 |Z*p<5,;suY=( WN 2 |Z + 1)#ZWN 2,|Zs!p<*

WN 2 |Z,;suY= 1.0#WN 1 |Z&CsZWN 2 |Z#

v u< Eta#hC'0YJ eta Dp<5#ZWN 1,eta p<* WN 1 u< Eta,;suY= WN 2 u

< Eta#ZWN 2,eta p<* WN 2 u< Eta,;suY= 0# WN 1 u< Eta&sZ WN 2 u<

Eta#

v \Z}#*57D?vWNhC\Z}#?vWNyaxP8(N}D}]&m#

Kohonen #Mi
Kohonen #Mi|,I-}57D Kohonen xg6qDyPE",9|,PXxge5a9DE"#

1KP|, Kohonen #MiDw1,Zc+mS=vBVN,b=vVN|, Kohonen dvxqPTCG<

4&n?RD%*D X xjM Y xj#BDVN{FIzT#M{F,"xP0: $KX- r $KY-#}g,

g{#M{F* Kohonen,G4BVND{F&G $KX-Kohonen M $KY-Kohonen#

*K|CXKb Kohonen xg`kDZ],I%w#Mi/@wOD“#M”!n(#K1aT>[`/@w,

a)[`"VNMX*TH6D<Nm>#kNDwbZ 1843D:[`/@w -“#M”!n(;TKb|`E

"#

g{*+[`IS/*xq,G4IT(}9C<ZcfF $KX- M $KY- VN4i4 Kohonen xgDa{#

(&Z"c<ZcP!q X-Agitation M Y-Agitation T@9?v%*DG<KK2G#)Z"c<P,2I

T;~{EVNTwi Kohonen xgGgN[`}]D#

m;vnkKb Kohonen xgDP&=(G,9CfriIR=ITT(}Cxg"VDwv[`STxVD

Xw#kNDwb Z 863D:C5.0 Zc;Tq!|`E"#

PX9C#M/@wD;cE",kNDZ 353D:/@#Mi;

Kohonen #Mc\
Kohonen #MiD“**”!n(T>PXxgDe5a9rXKa9DE"#~, Kohonen Xw<(dvc)

D$HMmHT>* $KX- model_name M $KY- model_name#TZdkcMdvc,+PvCcD%*}#

K-Means Zc
K-Means Zca);VxP [`Vv D=(#|ITCZZnu;*@PD)i1,+}]/[`*;,D

i#k IBM SPSS Modeler PDs`}'0=(;,DG,K-Means #M ; 9C?jVN#bV;P?j

VND'0F* ^`='0 #K-Means #MT<R>dkVN/D#=x;G$ba{#TG<xPVi,

T9;vir[`PDG<KK`F,x;,iPDG<r%;`,#

K-Means D$w-mGy]}](e;ip<[`PD#;sy]G<DdkVN5,+?uG<Vd=kd

n`FD[`P#ZVdjyPG<s,|B[`PDT43Vd=?v[`DBG</#;sYNliG

<,T7(Gq&+b)G<XBVd=;,D[`P,bvG<Vd/[`|z}L+;1Vx,1=o=

ns|zN}r;N|zkBN|z.dDDd;,}8(P5*9#

":zID#MZ;(LHO!vZ57}]D3r#XE}]3r"XB9(#MPI\C=;,D[`#

M#

hs#*57 K-Means #M,zh*;vr`vG+hC*dkDVN#G+hC*dv"=_r^DVN+

;vT#
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EF#z;h*XZiI1JqD}]4I9( K =y5#M#(#,K-Means #MGxPsM}]/[`

Dnl=(#

K-Means Zc#M!n
#M{F#zITy]?jrj6VN(r48(K`VN1D#M`M)T/zI#M{F,r_8((F

{F#

9CVx}]#g{(eKVxVN,G4K!nI7#v57VxD}]CZ9(#M#

8(D[`}#8(*zID[`}#1!5G 5#

zI`kVN#g{!PK!n,G4#Mi+|(;vVN,CVN|,?uG<kyVd=D[`DPD

.dD`k#

[`j)#*zID[`I1JqVND58(q=#[`I1JqIm>*_P8(j)0:DV{.(}

g,“[` 1”"“[` 2”HH),2ITm>*}5#

":g{*Z#MP|({e(/O)VN,+Z9(#M1v=ZfJb,r_9(#MyhD1d}$,

G4IT<GTsM/OVNxPXB`kTuY5D}?,r_<G9C|,OY5Dd{VNw*CsM

/ODzm#}g,g{|,vpz75D product_id VNvVJb,IT<G+dS#MP>}"D*mS

E";G\j8D product_category VNzf#

E/# y]zD_ehs,!q<Za_#M9(T\D!n#

v !q YH I8>c(S;9CELgv,Tca_T\#

v !q Zf I8>c(ZOJD1r,T~|3)YH*z[9CELgv#1!ivB,K!n&Z!P

4,#

":TV<===KP1,options.cfg P8(D\m1!nI\a2GKhC#

K-Means Zc(R!n
TZT k-means [`Pj!KbDC',I9C(R!nT57}LxP"w#*CJ(R!n,kZ“(R”

!n(O+“#=”hC*(R#

P9u~#8(57#M1*9CDP9u~#1! #9j<* 20 N|zrnl < 0.000001,THzcD

j<*<#!P(FI8(T:D#9j<#

v ns|zN}#9CK!nIZ8(D|zN}sP9#M57#

v nl]n#(}K!n,zITZ3N|zD[`PDPDnsnl!Z8(D6p1P9#M57#

/OD`k5#8( 0 = 1.0 .dD5,TCZ+/OVNXB`k*}VVNi#1!5G 0.5 D==y

(s<* 0.707107),|I*XB`kDj>VNa)J1DS(#5=S| 1.0,T/OVNDS(M=_

ZT}5VNDS(#

K-Means #Mi
K-Means #Mi|,I[`#M6qDyPE",9|,PX57}]M@c}LDE"#
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1KP|, K-Means (#ZcDw1,CZc+mS=vBVN,b=vVN|,[`I1JqT0kCG<

yVd=D[`PDD`k#BVN{CT#M{F,4*[`I1JqSO $KM- 0:,*k[`PDD`

kSO $KMD- 0:#}g,g{#M{F* Kmeans,G4BVND{F&G $KM-Kmeans M $KMD-

Kmeans#

nkKb K =y5#MD;VP&=(G,9CfriI(R=ITTC#My"VDwv[`STxVDX

w#kNDwb Z 863D:C5.0 Zc;Tq!|`E"# z2IT%w#Mi/@wOD“#M”!n(4T

>“[`/@w”,K/@wa)T[`"VNMX*T6pD<Nm>#kNDwbZ 1843D:[`/@w -“

#M”!n(;TKb|`E"#

PX9C#M/@wD;cE",kNDZ 353D:/@#Mi;

K =y5#M**
K =y5#MiD“**”!n(|,PX57}]"@c}LMI#M(eD[`DE"#T>DE"P[`

},9P|zz7G<#g{Q4P=S=K(#ZcDVvZc,G4VvE"2+T>ZK!n(O#

~W[`Zc

“~W[`”Zca);VN=D[`Vv#|ITCZZnu;*@PD)i1,+}]/[`*;,Di#

k Kohonen ZcM K-Means Zc;y,“~W[`”#M2;9C?jVN#~W[`#MT<R>dkVN

/D#=x;G$ba{#TG<xPVi,T9;vir[`PDG<KK`F,x;,iPDG<r%;

`,#

~W[`G;VV==xP[`D=(#Z;=,jIr%}]&m,bv}L+-<dk}]9u*`vW

&mDS[`#Z~=,ICVc[`=(p%+b)S[`O"I=4=sD[`,;h*YNxP}]&

m#Vc[`DEcZZ;h*BH!q[`}#m`Vc[`=(U*<<+%vG<w*nuD[`,;

s]iO"b)G<T;OzI|sD[`#d;K`=(#r}]}?^sx'\,+~W[`Du<$[

`9@Vc[`49}]/^sYH2G#l#

":C=D#M;(LHO!vZ57}]D3r#XE}]3r"XB9(#MPI\C=;,D[`#

M#

hs# *57“~W[`”#M,zh*;vr`vG+hC*dkDVN#G+hC*?j"=_r^DVN

+;vT#~W[`c(;&m1'5#9(#M1+vTNbdkVN|,UWDG<#

EF#“~W[`”IT&mlOVN`M"\P'&msM}]/#|9\li`V[`bv=8"!qdP

nP'D;V,rK;X*@*<1&P`Yv[`#I+“~W[`”hC*T/E}k:5r\Ta{lI

p&D+dl#iv#

*c:

IBM SPSS Modeler P=v;,f>D~W[`Zc:

v ~W[`GZ IBM SPSS Modeler Server OKPD+3Zc#

v ~W AS [`G;PZ,S= IBM SPSS Analytic Server 1EKPDOBZc#

~W[`Zc#M!n

#M{F#zITy]?jrj6VN(r48(K`VN1D#M`M)T/zI#M{F,r_8((F

{F#

9CVx}]#g{(eKVxVN,G4K!nI7#v57VxD}]CZ9(#M#
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j</}VVN#1!ivB,“~W[`”aTyP}5dkVNxPj</,9|G_P`,D_H,4y

5* 0 R=n* 1#*#t}5VND-<_H,I!{!PK!n#{EVN;\0l#

E}k:5#g{!PK!n,G4G)kw*[`Fuqq;kDG<+T/E}ZVv.b#byIT@

9K`ivaza{#

k:5lbZ$[`=hxP#!PK!n1,a+`TZd{S[`_POYG<DS[`S*1Zk:

5,RXB9(;|(b)G<DS[`w#S[`;S*|,1Zk:5DB^s!IYVH!nXF#g

{dP3)1Zk:5G<kNNBS[`dCc;`F,G4I+dmS=XB9(DS[`P#+d`^

(O"D1Zk:5S*k:5mS=“ky”[`P"E}ZVc[`=h.b#

9C-}k:5&mD“==”#MT}]xP@V1,a+kn|w*[`D`ksZX(P5`k(yZT

}F;)DB[b5S*k:5Vd=“ky”[`P,{F* -1#

[`j)#*zID[`I1JqVN8(q=#[`I1JqIm>*_P8( j)0: D V{. (}

g, "Cluster 1" " "Cluster 2" H),2ITm>* }5 #

T/Fc[`}#“~W[`”ITG#8YXTs?[`bv=8xPVv"*57}]!qnQ[`}#(

}hCnsMn![`}48(*"TDbv=8D6'#“~W[`”(};v=WN}L7(nQ[`}#

ZZ;vWN,fEymS[`Dv`,IyZ469E"<r (BIC) PDnl!q#MP[`}DO^#Z

Z~vWN,*[`}Hn! BIC bv=89YDyP#MRv[`dn!`kDnl#`kDnsnlCZ

j6nU[`#M#

8([`}#g{*@#MP*|,D[`D}?,k!PK!n"dk[`}#

`kb?#K!n7(gNFc=v[`.dD`FT#

v T}F;#CF;H?Yhd?~S3VEJV<#Yh,xd?G},V<,xYhV`d?G`nV

<#YhyPd?yG@"D#

v 78oB#78oB`kb?G=v[`.dD“1_”`k#|;\CZyPd?,xDiv#

[`u~#K!n7(T/[`c(gN7([`}#IT8(469E"j< (BIC) r Akaike E"j<

(AIC)#

~W[`#Mi

~W[`#Mi|,I[`#M6qDyPE",9|,PX57}]M@c}LDE"#

1KP|,“~W[`”#MiDw1,Zc+*CG<mS|,[`I1JqDBVN#BVN{FIzT#

M{F,T $T- *0:#}g,g{#M{F* TwoStep,G4BVND{F&G $T-TwoStep#

nkKb~W#MD;VP&=(G,9CfriIR=ITTC#My"VDwv[`STxVDXw#k

NDwb Z 863D:C5.0 Zc;Tq!|`E"#z2IT%w#Mi/@wOD“#M”!n(4T>“[`

/@w”,K/@wa)T[`"VNMX*T6pD<Nm>#kNDwbZ 1843D:[`/@w -“#M”

!n(;TKb|`E"#

PX9C#M/@wD;cE",kNDZ 353D:/@#Mi;

==#Mc\

~W[`#MiD“**”!n(T>RvD[`}T0PX57}]"@c}LMy9CD9(hCDE"#

kNDwbZ 353D:/@#Mi;,Kb|`E"#
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~W AS [`Zc
IBM SPSS Modeler P=v;,f>D~W[`Zc:

v ~W[`GZ IBM SPSS Modeler Server OKPD+3Zc#

v ~W AS [`G;PZ,S= IBM SPSS Analytic Server 1EKPDOBZc#

~W AS [`Vv
“~W[`”G;v=w$_,CZR>}]/P->;wTDT;Vi(4[`)#K}L9CDc(P`v

;mDXw9dPpZ+3[`<u:

v TV`d?M,xd?D&m#(}Yhd?G@"D,ITYhV`d?M,xd?~S*O`n},

V<#

v T/!q[`}#(}Z;,[`b.dHO#M!qu~D5,K}LITT/7(nE[`}#

v IluT#(}9lTG<xP**D[`Xw (CF) w,~Wc(\;VvsM}]D~#

}g,c[M{Q_z7+>(ZXThvM'D:r0_"Tp"jd"Uk.=Md{tTDE"&C[

`<u#b)+>kT?v{Q_:e(FdP!*zMz7*"=T,Ta_z[?"("7FROH#

":KZch* IBM SPSS Analytic Server#

“VN”!n(
“VN”!n(8(*ZVvP9CDVN#

9C$(eG+#!PyP_PQ(eD“dk”G+DVN#

9C(FVNVd#mSM}%VN,x;<GTd(eDG+Vd#zIT!q_PNbG+DVN,"+

dFkrFv$bd?(dk)Pm#

y>

[`}

T/7(

K}L7(8(6'ZDnQ[`}#n!5XksZ 1#bG1!!n#

8(L(5

K}LzI8(D[`}#}?XksZ 1#

[`u~

K!nXFT/[`c(gN7([`}#

BIC <r
;VCZyZ -2 T}F;!qMHO#MDH?=(#5=!,m>#MbOC=C#BIC 2a“M

#”}`N}#M(}g,_Ps?dkD4S#M),+H AIC |Oq#

AIC<r
;VCZyZ -2 T}F;!qMHO#MDH?=(#5=!,m>#MbOC=C#AIC“M#”}

`N}#M(}g,_Ps?dkD4S#M)#

T/[`=(

g{z!qKT/7(,kSBfCZT/7([`}D[`=(P!q:
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9C[`u~hC

E"u~x*GT&Z=v10[`bMZ;v[`bDE"u~DHJ#y9CDu~GZ“[`

u~”iP!qDu~#

`kx*

`kx*Gk=v,x[`b`T&D`kDX5#

ns5 +E"u~U2=(Da{M`kx*=(Da{O",TzIT&ZZ~Nx*D[`}#

n!5 +E"u~U2=(Da{M`kx*=(Da{O",TzIT&ZZ;Nx*D[`}#

XwX*T=(

XwX*T=(7(Xw(VN)Z[`bPDX*T#dv|,PX{eXwX*TM?v[`PD?vX

wVNDX*TDE"#+E};zcn!P5DXw#

9C[`u~hC

bG1!=(,K=(yZZ“[`u~”iP!qDu~#

'&s!

XwX*TyZ'&s!x;GTxT5#

Xwwu~

b)hC7(gN9([`Xww#(}9([`Xww"TG<xP**,~Wc(\;VvsM}]D

~#;xT.,~W[`9C[`Xww49([`,Sx9d\;&mm`v8#

`kb?

K!n7(gNFc=v[`.dD`FT#

T}F;

F;H?YhVN~S3VEJV<#Yh,xVNJ},V<,xYhV`VNJ`nV<#Yh

yPVN<G@"D#

78oB

78oB`kb?G=v[`.dD“1_”`k#==78oB_TMVB=(CZFc[`.dD

`FT#v1yPVN<G,xVN1,E\9CKb?#

k:5[`

|(k:5[`

|(w*#f[`k:5Dv8D[`#g{4!PK!n,G4yPv8<+|(Z#f[`P#

Xww6PDv8}!Z

g{Xww6PDv8}!Z8(D5,G4+C6,S*k:5#K5XkGsZ 1 D{

}#g{z|DKK5,G4OsD5I\azzO`Dk:5[`#

k:5Dw*YVH

9([`#M1,k:5+4k:5?HxPE{#xkk:5w*YVHyhDk:5?

Hw*P5,CZ7(Gq+v8V`*k:5#OsD5b6E+O`Dv8V`*k:

5#K5XkiZ 1 k 100 .d#

d{hC

u<`kd/P5
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bGCZ9[`Xwwv$Du<P5#g{+6,ek=wPD6,s,yzzDtT!ZKP

5,G4C6,+;YpV#g{tT,}KP5,G4C6,+xPpV#

6ZcnsV'}

6ZcIT_PDnsSZc}#

G6ZcnsV'}

G6ZcIT_PDnsSZc}#

nswnH

[`wIT_PDns6p}#

b?6pDw{(X

(}a_,xVND(X5MV`VND0l#K5m>CZ5MV`VN(XDV8#}g,1!

5 6 9V`VND(X* 1/6#

ZfVd

[`c(9CDnsZf?,TWVZ (MB) F#g{K}L9CDUd?,}Kns5,G4+9C

EL4f"ZfPE;BDE"#

SYpV

SY[`XwwDX(#[`c(Z@@Bv81,+`NX([`Xww#K!n+SYCYw"

uYX(CwDN},Sxa_T\#

j</

[`c(&mQj</D,xVN#1!ivB,yP,xVN<Qj</#*KZ!?V1dMFc$w,

zIT+Qj</D,xVNF=;j</Pm#

Xw!q

Z“Xw!q”A;O,IThCfrT7(N1E}VN#}g,ITE}|,m`1'5DVN#

CZE}VNDfr

1'5YVHsZ

ZVvP,+E}1'5YVHsZ8(5DVN#K5XkGsZcR!Z 100 D}}#

V`VND`p}sZ

ZVvP,+E}`p}sZ8(}?DV`VN#K5XkGsZ 1 D}{}#

wrZ%v5DVN

,xVNDdl5}!Z

ZVvP,+E}dl5}!Z8(5D,xVN#dl5}Gj<nky5.H#O!D

5##m>b)5DdlLHO!#K5XkiZ 0 = 1 .d#

V`VND%v`pPDv8YVHsZ

ZVvP,+E}%v`pPDv8YVHsZ8(5DV`VN#K5XksZ 0 R!Z

100#

TJ&Xw!q

K!n+KPnbD}]iz,TiR"}%n;X*DVN#
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#Mdv

#M9(**

#Mf6

#Mf6}"nU#MPD[`}T0nU#MP|,Ddk}(VN})D**#

G<**

#MP|(ME}DG<(v8)D}?MYVH#

E}Ddk

TZNN4|(ZnU#MPDVN,T>VN;E}D-r#

@@

#MJ?

bvmT>?v[`DEHMX*TT0{e#MbOH#

XwX*TuN<

bvuN<T>Xw(VN)ZyP[`PDX*T#ZuN<P,uNO$DXw(VN)HuN

OLDXw(VN)|*X*#Xw(VN)94X*TT5rEr(n0fDuNnX*)#

XwX*TVF

bvVFT>Xw(VN)ZyP[`PDX*T#D>OsDXw(VN)HD>O!DXw(V

N)|*X*#

k:5[`

g{z!q;|(k:5,G4b)!n+&Z{C4,#

;%=mM<m

bvmM<mT>k:5?HT0k:5[`k#f[`D`T`FT#ZmP!q;,D

P,+aZ<mPT>;,k:5[`DE"#

8Sm bvmT>k:5?HT0k:5[`k#f[`D`T`FT#bvmk;%=T>|,

`,DE"#bvm'VyPDj<8Sm&\M`-m&\#

ns} dvP*T>Dnsk:5}#g{P,} 20 vk:5[`,+aD*T>8Sm#

bM

[`dDXwX*TE*D~

;%=mM<m#

b)mM<mT>[`bP9CD?vdk(VN)DXwX*TM[`PD#ZmP!q

;,DP+aT>;v;,D<m#TZV`VN,+T>uN<#TZ,xVN,+T>

=y5Mj<+nD<m#

8Sm#

bvmT>?vdk(VN)DXwX*TM[`PD#bvmk;%=T>|,`,DE

"#bvm'VyPDj<8Sm&\M`-m&\#

[`PDXwX*T

TZ?v[`,T>?vdk(VN)D[`PDMXwX*T#?v[`<P;v%@Dm#

[``k

bvfe<mT>[`.dD`k#?v[`<P;v%@Dfe#

[`j)

D> ?v[`Dj)I*0:8(D5MszDrPEiI#
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}V ?v[`Dj)G;vrPE#

#M!n

#M{F#zITy]?jrj6VN(r48(K`VN1D#M`M)T/zI#M{F,r_8((F

{F#

=W AS [`#Mi
=W AS #MiT>dvi4wD“#M”!n(PD#MDj8E"#PX9CKi4wD|`E",kND

6Modeler C'8O7(ModelerUsersGuide.pdf) Pjb*:&mdv;D?V#

=W AS [`#Mi|,I[`#M6qDyPE",T0PX57}]M@c}LDE"#

KP|,=W AS [`#MiDw1,Zc+*CG<mS|,[`I1JqDBVN#BVND{FS#M

{FIz,"T $AS- w*0:#}g,g{#M{* TwoStep,G4BVN+{* $AS-TwoStep#

nkKb=W AS #MD;VP&=(G,9CfriI(R=ITTC#My"VDwv[`STxVDX

w#kNDwb Z 863D:C5.0 Zc;Tq!|`E"#

PX9C#M/@wD;cE",kNDZ 353D:/@#Mi;

[`/@w

[`#M(#CZy]ylid?iR_P`FG<Di([`),dP,iI1dD`FT_x;,iI1

dD`FTM#a{ICZ6p->;wTDX*#}g,(}TM'+C"Uk.=M:o0_D[`V

v,IT6pvT3VP!*zn/|I\vv4&DM'`M#

P=V=(ITbM[`T>PDa{:

v li[`T7(C[`D(;Xw#GqP;v[`|,yP_UkhnK?K[`Gq|,Hd{[`

|`DG<?

v liw[`ODVNT7(5Z[`dDV<iv#vKDL}.=Gqv(dZ[`PDI1Jq?_

EC@VGqZ;v[`rm;v[`DI1Jq.dSTxV?

9C“[`/@w”PDwS<Mwv4SS<,ITe~Xpb)Jb#

IZ IBM SPSS Modeler PzITB[`#Mi:

v Kohonen xg#Mi

v K-y5#Mi

v ~W[`#Mi

*i4PX[`#MiDE",R|%w#MZc"SOBDK%P!q/@(r!qwPZcD`-)#r

_,g{z}9C“T/[`”(#Zc,+w“T/[`”#MiPDyh[`#Mi#kNDwbZ 623D

:T/[`Zc;,Kb|`E"#

[`/@w -“#M”!n(
[`#MD“#M”!n(T>w[`.dVND**3FMV<D<NT>,2F*[`/@w#

":TZ9C IBM SPSS Modeler 13 .0Df>9(D#M,“#M”!n(;IC#

“[`/@w”|,=vfe,wS<;Zs`,4Sr(zS<;ZR`#P=vwS<:
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v #M**(1!S<)#kNDwb:#M**S<;,Kb|`E"#

v [`#kNDwb:[`S<;,Kb|`E"#

PDv4S/(zS<:

v $bd?X*T#kNDwbZ 1863D:[`$bd?X*TS<;,Kb|`E"#

v [`s!(1!S<)#kNDwbZ 1863D:[`s!S<;,Kb|`E"#

v %*qV<#kNDwbZ 1873D:%*qV<S<;,Kb|`E"#

v [`HO#kNDwbZ 1873D:[`HOS<;,Kb|`E"#

#M**S<

“#M**”S<T>[`#MDlUr**,|(Su0Tm>a{On"PIr<CD[`aOMVkD Sil-

houette b?#ClUICzlYliJ?GqOn,g{On,zI5X(#Zc^D[`#MhCTzIO

CDa{#

a{On"PIM<CGyZ Kaufman M Rousseeuw (1990) XZ[`a9bMDP?I{4P(D#Z“#

M**”S<P,<CDa{m>}]+ Kaufman M Rousseeuw D@643*[`a9DOm#sr?#s,

PIDa{+d@643*u#s,xOnDa{+d@643*^wT#s#

Silhouette b?yPG<D=y5,(B A) / max(A,B),dP A GG<kd[`PDD`k,x B GG<k

n|DGyt[`PDD`k#Silhouette 5}* 1 m>yPv81S;Zd[`PDO#5 1 m>yPv8

;Z3vd{[`D[`PDO#5* 0 m>Z}#ivBv8=dTm[`PDk=n|d{[`PDGH

`D#

**y|,Dmq_PTBE":

v c(#y9CD[`c(,}g“~W”#

v dkXw#VN}?,2F*dkr$bd?#

v /:#bP[`D}?#

[`S<

“[`”S<|,;v[`-Xwxq,dP|(?v[`D{F"s!ME*D~#

xqPDP|,TBE":

v /:#c(zID[``E#

v j)#&CZ?v[`DNNj)(1!*UW)#+w%*qdkhv[`Z]Dj),}g“@*{5

rR”#

v hv#[`Z]DNNhv(1!*UW)#+w%*qdk[`hv;}g“jd,} 55 j"(5K1

"Uk,} 100,000 @*”#

v s!#?v[`Ds!,m>*\e[`y>DYVH#xqPD?vs!%*qT>;v91u,dPT

>[`PDs!YVH"}5q=Ds!YVHM[`v8F}#

v Xw#%vdkr$bd?,1!4\eX*TEr#g{PPDs!`H,G4dT[``ED}rT

>#

\eXwX*TI%*q30u0DU+m>;nX*DXwU+nn;n;X*DXwr;Pu0#m

qO=Dr<8>k?vXw%*qU+X*DX*T#
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1sj|#Z%*qO1,aT>XwD+{/j)M%*qDX*T5#y]S<MXw`M,I\aT>

d{E"#Z“[`PD”S<P,b|(%*q3F?M%*q5;}g“Mean: 4.32”#TZV`Xw,%*q

T>n#{(#,)`pD{F0dYVH#

Z“[`”S<P,zIT!q`VT>[`E"D==:

v *C[`MXw#kNDwb:*C[`MXw;,Kb|`E"#

v ErXw#kNDwb:ErXw;,Kb|`E"#

v Er[`#kNDwb:Er[`;,Kb|`E"#

v !q%*qZ]#kNDwb:%*qZ];,Kb|`E"#

*C[`MXw: 1!ivB,[`T>*P,xXwT>*P#*-*bVT>,%wXwEr==4%

s`D*C[`MXw4%#}g,1T>m`[`1,zI\k*xPKYw,TuYi4}]yhD.=

v/?#

ErXw: XwEr==4%I9z!qXw%*qDT>==:

v \eX*T#bG1!DEr==#XwT\eX*TD}rxPEr,Er==Zw[`d`,#g{P

Xw_P,}X*T5,G44UXw{FD}rPv,}Xw#

v [`ZX*T#Xw4Ud`TZ?v[`DX*TxPEr#g{PXw_P,}X*T5,G44UX

w{FD}rPv,}Xw#1!PK!n1,Er3r(#r[`xl#

v {F#Xw4U{FDV83rxPEr#

v }]3r#Xw4UdZ}]/PD3rxPEr#

Er[`: 1!ivB,[`4Us!D5rEr#[`Er==4%I9z4U{FDV83rTdxP

Er,rg{z4(K(;j),G44Uj)DV83rTdxPEr#

_P`,j)DXw4U[`{FEr#g{[`4Uj)ErRz`-K[`Dj),G4T/|BEr3

r#

%*qZ]: %*q4%9z\;|DXwM@@VND%*qZ]DT>#

v [`PD#1!ivB,%*qT>Xw{F/j)M?v[`/XwiOD/Pcr#TZ,xVNM_P

V`VND`pYVHD#=(n51vVD`p)T>y5#

v xTV<#T>Xw{F/j)M?v[`PXwDxTV<#TZ`pXw,T>uN<,dP~EK4}

]5D}rErD`p#TZ,xXw,T>=,\H<,dT?v[`9C`,DKcMdt#

5Dl+T>m>[`V<,xU+O-DT>rm>\e}]#

v `TV<#T>Xw{F/j)M%*qPD`TV<#\exT,T>`FZxTV<DT>,;,.&Z

ZyT>DG`TV<#

5Dl+T>m>[`V<,xU+O-DT>rm>\e}]#

v y>S<#g{[`\`,;v/\Q4=yPj8E"#*uYv/?,!qKS<+T>|D*|tU

Dmq#

[`$bd?X*TS<

“$bd?X*T”S<T>@@#M1?vVND`TX*T#

[`s!S<

“[`s!”S<T>|,?v[`D}<#?v[`DYVHs!T>Z?vVxO;sj|#Z?vVxO

T>CVxPDF}#
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<mB=DmqPvTBs!E":

v n![`Ds!(\eF}MYVH)#

v ns[`Ds!(\eF}MYVH)#

v ns[`kn![`Ds!HJ#

%*qV<S<

“%*qV<”S<T>zZ“[`”wfeDmqP!qDNbXw%*q}]V<D9*Dj<#

[`HOS<

“[`HO”S<Ixq=<V9I,PP*Xw,PP*!([`#KS<ozz|CXmbiI[`Dr

X;,19z\;4=w[`dDnl,;+k\e}]HO,xR9ZKK.dHO#

!q*T>D[`,%w“[`”wfeP[`PD%?#9C Ctrl+%wr Shift+%w!qr!{!q`v[`

xPHO#

":zIT!q`oev[`xPT>#

[`T!q1D3rT>,xVN3rrIXwEr==!nv(#1z!q[`ZX*T1,+<U4\e

X*T3rErVN#

30<T>?vXwD\eV<:

v `pXwT>*c<,dPcDs!zm?v[`n51vVD(#,)`p(4Xw)#

v ,xXwT>*d<,dT>{eP;}MDV;`#

~EZb)30S<ODGy![`Dd<:

v TZ,xXw,=cjGM.=_m>?v[`DP;}MDV;`#

v ?v[`I;,U+m>,T>ZS<%?#

/@[`/@w

“[`/@w”*;%=T>#ITxPBPYw:

v !qVNr[`Ti4|`j8E"#

v HO[`T!qPK$Dn?#

v |DT>#

v *Ca#

v 9C“zI”K%zI“Iz”Zc"“}K”ZcM“!q”Zc#

9C$_8

zI9C$_8!nXFZsR=`fePT>DE"#zI9C$_8X~|DT>D=r(SOAB"S

sARrSRAs)#mb,z9IT+i4wXC*1!hC,"r*T0rTZwfeP8(“[`”S<

DZ]#

v1zZwfeP!q[`S<1,XwEr=="[`Er=="%*qMT>!nEIC#kNDwbZ

1853D:[`S<;,Kb|`E"#
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m 12. $_8<j.

<j Topic

kNDd;[`MXw

kNDXwEr==

kND[`Er==

kND%*q

S[`#MzIZc

“zI”K%IyZ[`#MB(Zc#ISzI#MD“#M”!n(CJC!n,|IyZ10T>r!q

(4yPI{[`ryP!([`)zIZc#}g,zI!q;vXw,;szI“}K”ZcT*zyPd

{(GI{)Xw#zIDZcECZ$wxO(4,S)#mb,z9ITZ#M!CeOzI#MiD1

>#G!,Z4P.0,SZc"xPyh`-#

v zI“(#”Zc#Zw$wxO4((#Zc#}g,g{zkZ3vwP9Cb)#MhC+z;Y5P

C4zIb)hCD(#Zc,C&\a\PC#

v #MA!Ce#Z“#M”!CeO4(#Mi#TZ3v,BI\Qrz"M|,#MDwx;GK#MD

iN,bG#PC#

v “}K”Zc#4(BD“}K”ZcT}K[`#M;9CD}KVNM/r10“[`/@w”T>P;I{D

VN#g{K[`ZcONP“`M”Zc,G4yzID“}K”Zca*z_PG+?jDNNVN#

v “}K”Zc(yZ!q)#yZ“[`/@w”PD!q4(CZ}KVNDB“}K”Zc#9C Ctrl+%w

D=(!q`vVN#ZBN*z“[`/@w”P!qDVN,+zIZ4P.0(}`-“}K”Zc|D

KP*#

v “!q”Zc#4(BD“!q”ZcTyZZ10“[`/@w”T>PI{DN;[`PDI1Jq!qG<#

T/zI!qu~#

v “!q”Zc(yZ!q)#4(BD“!q”ZcTyZZ“[`/@w”P!qD[`PDI1Jq!qG<#

9C Ctrl+%wD==!q`v[`#

v “Iz”Zc#4(BD“Iz”Zc,dIzvjGVN,CVNyZ“[`/@w”PyPI{[`DI1J

qVdxG< True r False 5#T/zIIzu~#

v “Iz”Zc(yZ!q)#4(BD“Iz”Zc,CZcyZ“[`/@w”P!qD[`PDI1JqIz

vjGVN#9C Ctrl+%wD==!q`v[`#

}KzIZc.b,z9ITS“zI”K%4(<N#kNDwbZ 1893D:S[`#MzI<N;,Kb

|`E"#

XF[`S<T>

*XFwfeD[`S<PT>DZ],%wT>4%;r*“T>”T0r#

Xw#1!!(#*~XyPdkXw,!{!qC4!r#

@@VN#!q*T>D@@VN(;CZ4([`#MDVN,+;"MA#Mi4wT@@[`);1!

;T>NNVN#":@@VNXkG|,`v5DV{.#g{^@@VNIC,rK4!r;IC#
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[`hv#1!!(#*~XyP[`hv%*q,!{!qC4!r#

[`s!#1!!(#*~XyP[`s!%*q,!{!qC4!r#

ns`p}#8(Z`pXw<mPT>Dns`p}?;1!5G 20#

S[`#MzI<N

[`#Ma)m`E",+dq=P1;cZ5qC'CJ#*(}ITaIIk5q(f"r(HD==a

)}],zITzIy!}]D<N#}g,IS“[`/@w”zIy![`D<N,byIT;4(C[`

Pv8D<N#

":v1#Mi=S=wPDd{Zc1,zE\S[`/@wPzI<N#

zI<N

1. r*|,“[`/@w”D#Mi#

2. Z“#M”!n(O,SS<B-Pm!q[`#

3. ZwfeO,!qz**dzI<ND;vr`v[`#

4. S“zI”K%,!q<N(S!q4();T>“<Ney>”!n(#

":(}K==T>“<Ne”1,v“y>”M“j8”!n(IC#

5. 9C“y>”r“j8”!n(hC48(*Z<NOT>Dj8E"#

6. %w“7(”TzI<N#

<Njbj6#M`MM!q|,ZZD;vr`v[`#
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Z 12 B X*fr

X*fr+X(a[(}g,:rX(z7)k;iu~(}g,:r`vd{z7)X*p4#}g,fr

!F <= ^0_K & d337 (173, 17.0%, 0.84)

mvDG: !F-#k ^0_KM d337;pITvV#CfrI?J* 84% "JCZ 17% D}]r

173 uG<#X*frc(T/R=I9CIS=((Hg Web Zc)V/R=DX*#

kj<Dv_wc((C5.0 M C &R w)`H,X*frc(DEcG NNtT.d<ITfZX*#v_

wc(;9C%;a[49(fr,xX*c(rT<R=|`fr,R?vfr_P;,Da[#

X*c(D1cGT<ZI\G#sDQwUdPiRfr,rxKP1dHv_wc($C`#X*c(9

C zIkli =(4iRfr(r%fr+u<zI)"TU}]/4i$b)fr#+f"{Ou~Df

r,;sf6yP\wV^F<xDfr# f6 G+u~mS=frD}L#;sb)Bfr+TU}]x

Pi$,"Ri$}LP+|z#fn{Ou~MnPCDfr#C'(#aTJmxkfrD0au~DI

\D}?xv;(^F,"y]E"m[M_'w}==9CwV=(4u!-4I\\sDQwUd#

&maxs,+xvn{Ou~DfrDPm#KiX*fr;\1SCZvv$b,bckj<D#M(H

gv_wrq-xg);,#bGIZfrI\Pm`;,Da[#h*+X*fr*;*V`fr /Dmb

;c*;#rK,X*c(zIDX*fr;Fw 4E/#M #d;C'IT/@b)4E/#M,+}G

C'8n53S4E/#MzIV`#M,qr^(w7X+b)#MCwV`#M#C'I(}/@wD“

zI”K%!n4jIbV*;#

'V=VX*frc(:

< 45. T>P!:o:L7.dDX*DxgZc
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“Hi”ZcS}]i!;ifr,4i!E"Z]n`Dfr#Apriori Zca)eV!qfrD=

("9C4SDw}#=4_'X&ms}]/#TZOsDJb,Apriori 57DYH(#Ol;

|TI#tDfr}?;PNN^F,xRI&mn`xP 32 v0au~Dfr#“Hi”*sd

kMdvVNy*V`MVN,+r*|(*&mK`M}]xxPE/,rx&mYHlC

`#

rPZcI"V,x}]rk1dPXD}]PDX*fr#rPG;5PI\aTI$b3r

"zDn?/O#}g,;v:rKj6Mks.DKMI\ZBN:o1:rjk`#rPZ

cyZ CARMA X*frc(,Cc(9C;vP'D=N+]=(iRrP#

mq}]kBq&m}]

X*fr#M9CD}]I\GBq&mq=,2I\mqq=,gByv#BfDZ]G;chv;_eD

*sI\Py;,,kN{?V#M`MD5PDV[#k"b,T#MxP@V1,*@VD}]Xk43

CZ9(C#MD}]q=#9Cmq}]9(D#M;\CZTmq}]xP@V;9CBq&m}]9(

D#M;\TBq&m}]xP@V#

Bq&mq=

Bq&m}]TZ?v;Wrn?_P;v%@DG<#}g,g{M'xPK`NI:,G4?NI:<a

P;v%@DG<,"R`X*DL7kM'j6`4S#bVq=P1F* Pn! q=#

M' I:

1 jam

2 milk

3 jam

3 bread

4 jam

4 bread

4 milk

Apriori"CARMA MrPZc<I9CBq&m}]#

mq}]

mq}](2F* :S }]r f5m }])I%@Dj>m>n?,dP?vj>VNm>;vX(n?

DfZr;fZ#?uG<m>;v`Xn?Dj{/O#j>VNITGV`D2ITG}VD,+3)#

M_P|_eD*s#

M' Jam Bread Milk

1 T F F

2 F F T

3 T T F

4 T T T

Apriori"CARMA"GSAR MrPZc<IT9Cmq}]#
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Apriori Zc
Apriori Zc9a"V}]PDX*fr#Apriori a)KeV;,Dfr!q=(,"9C;V4SDw}`F

=84_'&msM}]/#

hs# *4( Apriori fr/,zh*;vr`vdkVNM;vr`v?jVN#dkVNMdvVN(G

+*dk"?jr=_DVN)XkG{EMVN#G+*^DVN+;vT#4PZc.0VN`MXkj

+5}/#}]ITGmqq=,2ITGBqq=#kNDwbZ 1923D:mq}]kBq&m}];,

Kb|`E"#

EF#TZOsDJb,Apriori 57DYH(#. |TZIT|,Dfr}2;PNN^F,IT&mn`x

P 32 v$u~Dfr#Apriori a)KeV;,D57=(,rK+}]Zr=(k10Jb`%d1IT5

V|?DinT#

Apriori Zc#M!n
#M{F#zITy]?jrj6VN(r48(K`VN1D#M`M)T/zI#M{F,r_8((F

{F#

nM0au~'VH#zIT8(kTZfr/P#tfrD'VHj<#'VH8DG57}]Pu~(f

rPD“if”?V)*fDG<DYVH#(k"b,K'VH(ek CARMA MrPZcP9CD(e;,#

PX|`E",kNDZ 2063D:rPZc#M!n;wb#)g{z#{qC&CZ\!?V}]Df

r,k"TvsKhC#

":Apriori D'VH(eyZxP0au~DG<D}?#bk CARMA MrPc(;,,TZb=Vc(,

'VH(eyZ_PfrPyPn(4u~Ma{)DG<D}?#X*#MDa{T>(u~)'VHMf

r'VH=vb?#

nMfrCEH#z9IT8(CEHj<#CEHyZdfrD0au~* true DG<,"RGda{2*

true DG<DYVH#;d05,CEHGyZfrD}7$bDYVH#CEHMZ8(j<Dfr+;E

z#g{zqCDfr+`,k"TvSKhC#g{zqCDfr+Y(uAy>^(qCfr),k"T

5MKhC#

ns0au~}#zIT*NNfr8(ns0Cu~}#bG;VC4^Ffr4STD==#g{fr+

4Sr_+_e,k"T5MKhC#KhCTZ571d2_P\sD0l#g{fr/57yhD1d}

$,k"T5MKhC#

v|,j>d?D true 5#g{TZmq(}]m)q=D}]!qKK!n,rZzIDfrP;a|(f
5#byI\PzZ9Cfr|]Wmb#C!n;JCZBqq=D}]#kNDwbZ 1923D:mq}

]kBq&m}];,Kb|`E"#

E/# y]zD_ehs,!q<Za_#M9(T\D!n#

v !q YH I8>c(S;9CELgv,Tca_T\#

v !q Zf I8>c(ZOJD1r,T~|3)YH*z[9CELgv#1!ivB,K!n&Z!P

4,#":TV<===KP1,options.cfg P8(D\m1!nI\a2GKhC#PX|`E",kN

D6IBM SPSS Modeler Server \m18O7#

Apriori Zc(R!n
TZG)j8Kb Apriori YwDK145,(}BP(R!nITTiI}LxP"w#*CJ(R!n,

kZ“(R”!n(O+“#=”hC*(R#
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@@DH?==#Apriori 'VeV@@1ZfrD=(#

v frCEH#K1!=(9CfrDCEH(r<7T)4@@fr#TZK@@_H,@@_HB^*{

C4,,r*K!nTZ“#M”!n(ODn!frCEH!n45G``D#kNDwbZ 193 3D

:Apriori Zc#M!n;,Kb|`E"#

v CEHn#(2F*kHi`HDxTCEHn#)K@@_HGfrDCEHkdHiCEH.dDxT

n#K!na@9vV+n,4a{V<;yH#bPzZ@9#t“\wTD”fr#}g,I\avVb

yDiv,80% DM'a:rzn\6-Dz7#3nT 85% D<7T$b:rC\6-z7Dfr;a

9zDKbSn,!\ 85% D<7TTZxT_H45FuQ-`1;m#k+C@@_HB^hC*z

#{#tDfrDCEHn!n#

v CEHHJ#(2F*CEHL}k 1 .dDn#)K@@_H* 1 u%frCEHkHiCEH.dD

H(g{CHJsZ;,ru%d9})#kCEHn`F,K=(a<G;yHV<#K=(HdJC

ZiR$b!EJB~Dfr#}g,YhP;V1{D!m4v;Z 1% D!KPvV#g{3vfrP

10% D8J$bvbV!m4v,G4|kfzBb`HG;V\sDa_,!\SxT_HGH44 10%

D<7TCqG#;p[#k+C@@_HB^hC*z#{#tDfrDn!n#

v E"n#(2F*kHiDE"n#)K@@_HyZ E"vf b?#g{3vX(a{DEJ;S*;

v_-5(;v }; ),rE"vf*yZu~IT7(DC};DH}#E"nGx(u~DivBE

"vfk;x(Ka{DHiCEHDivBE"vf.dDn#K=(D;vX*XwZZ,|<GK

'VH,rKTZx(.=DCEH,|crZ2G|`G<Dfr#k+C@@_HB^hC*z#{

#tDfrDE"n#

":K@@_HD_Hkd{_H`H1[TOn,rKzI\h*TiwVB^E\qCzbDfr

/#

v j</(=#(2F*j</(=H?==#)K@@_HGu~ka{.dX*D;v3F'8}#K@

@_HxPKj</,IC 0 M 1 .dD5#Kb?_HuAHE"n@@_H|@5Z'VH#k+C

@@_HB^hC*z#{#tDfrDE"n#

":kE"n@@H?==`,,K@@H?==D_Hkd{_H`H1[TOn,rKzI\h*T

iwVB^E\qCzbDfr/#

Jm;P0au~Dfr#!qK!nIJmfr;|(a{(n?rn?/)#g{zT7(#{n?rn

?/PK$,G4K!nG#PC#}g, cannedveg G;v;Pu~D%nfr,|mwI: cannedveg Z

}]P-#vV#Z3)ivB,g{z;TnIED$bPK$,rI\#{|(byDfr#1!iv

B,K!n&ZXU4,#4U_},;Pu~DfrDu~'VHm>* 100%,fr'VHkCEH`,#

CARMA Zc
CARMA Zc9CX*fr"Vc(4"V}]PDX*fr#X*frGBPN=Dod:

if antecedent(s) then consequent(s)

}g,g{3v Web M':rK^^x(M_K^_7Iw,G4CM'9I\:r^_tV%Ew(g{a

)Cz7D0)#CARMA #MZ;*sC'8(dkr?jVNDivBS}]i!;ifr#bMb6E

zIDfrICZ\`V&C#}g,zIT9CKZczIDfr4iR;5Pz7r~q(u~),da

{Gz*ZKYZZxPYzDn?#9C IBM SPSS Modeler,zIT7(D)M':rKb)u~z7,

;sYl;v<ZYzb)a{z7D*zn/#
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hs#k Apriori ;,,CARMA Zc;h*dkVNr?jVN#bGCc($w==DX*iI?V,`

1ZZ+yPVNhC* +rDivB9( Apriori #M#zIT(}Z9(#MsTC#MxP}K4^F

vw*0au~ra{PvDn?#}g,zIT9C#M/@w4iR;5Pz7r~q(u~),da{

Gz*ZKYZZxPYzDn?#

*4( CARMA fr/,zh*8(;vj6VNT0;vr`vZ]VN#Cj6VNITGNbG+rb

?6p#G+*^DVN+;vT#4PZc.0VN`MXkj+5}/#k Apriori `F,}]ITGm

qq=,2ITGBqq=#kNDwbZ 1923D:mq}]kBq&m}];,Kb|`E"#

EF#CARMA ZcyZ CARMA X*frc(#k Apriori `H,CARMA Zc*fr'VH(T0au

~Ma{D'VH)a)9(hC,x;G*0au~'VHa)9(hC#CARMA 9JmxP`va{D

fr#k Apriori `F,CARMA ZczID#MITek=}]wPC44($b#kNDwbZ 313D:#

Mi;,Kb|`E"#

CARMA ZcVN!n
4P CARMA Zc.0,XkZ CARMA ZcD“VN”!n(O8(dkVN#d;s`}(#ZcDVN

!n(!n<`,,+ CARMA ZcP8v@XD!n#yP!nyZBfV[#

9C“`M”ZchC#K!nCZf*Zc9CON`MZcPDVNE"#bG1!!n#

9C(FhC#K!nCZf*Zc9CZK&8(DVNE",x;GZNNON`MZcPxvDVNE

"#!qKK!n.s,ky]z*A!Bqq=D}]9Gmqq=D}]48(BfDVN#

9CBqq=#K!n+y]zD}]GBq&mq=9Gmqq=4|DKT0rPDd{VNX~#g{

z9CxPBq&m}]D`vVN,G4O*Z3vX(G<P,b)VNP8(Dn?m>EITZ;v

xP1dAGDBqPR=Dn?#kNDwbZ 1923D:mq}]kBq&m}];,Kb|`E"#

mq}]

g{4!P9CBqq=,rT>TBVN#

v dk#!qdkVNrVN#KYwkZ“`M”ZcP+VNDG+hC*dk`F#

v Vx#(}KVN,zIT8(CZkT#M9(PD57"liMi$WN+}].V*;,y>DV

N#(}C3vy>zI#M"Cm;vy>T#MxPbT,zIT$PvK#MT`FZ10}]D

sM}]/DbOES#g{Q9C`MrVxZc(eK`vVxVN,G4XkZ?vCZVxD(

#ZcD“VN”!n(P!q;vVxVN#(g{vP;vVxVN,G4+ZtCVxsT/}kKV

N#)mk"b,*ZVv1&C!(Vx,9XkZZcD“#M!n”!n(PtCVx#(!{K!

n,rITZ;|DVNhCDu~B{CVx&\#)

Bq&m}]

g{!PK9CBqq=,rT>TBVN#

v j6#TZBq&m}],kSPmP!qj6VN#}VVNr{EVNICwj6VN#KVND?

v(;5<&Cmw;vX(DVv%*#}g,ZP!:o:D&CP,?vj6I\m>;vM'#

TZ Web U>Vv&C,?vj6I\zm;(Fcz(T IP X7m>)r;vC'(TG<}]m

>)#

v j6G`ZD#(v^ Apriori M CARMA Zc)g{zD}]xPK$HEr,TcyPj6`,DG

<Z}]wPViZ;p,G4!qK!nITSl&mYH#g{zD}]4-$HEr(r_z;7

(),k+K!n#V4!P4,,G4CZc+T/T}]xPEr#

":g{zD}]4-}Erxz!qKK!n,G4I\aZ#MPC=^'a{#
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v Z]#8(#MDZ]VN#b)VN|,kX*(#PXDn?#zIT8(`vj>VN(g{}]*

mqq=)r_;v{eVN(g{}]*Bqq=)#

CARMA Zc#M!n
#M{F#zITy]?jrj6VN(r48(K`VN1D#M`M)T/zI#M{F,r_8((F

{F#

nMfr'VH (%)#zIT8('VHj<#fr'VH8DG57}]P|,{vfrDj6y<DH}#

(k"b,K'VH(e;,Z Apriori ZcP9CD0au~'VH#)g{z*X"|#{Dfr,kv

SKhC#

nMfrCEH (%)#zIT8(kTZfr/P#tfrDCEHj<#CEHG8$b}7Dj6ZyP

IfrxPK$bDj6Py<DYVH#yZ57}],CYVHDFcgB:|,{vfrDj6}?}

TdP|,u~Dj6}?#CEHMZ8(j<Dfr+;Ez#g{zqCDfr^Xr_+`,k"T

vSKhC#g{zqCDfr+Y,k"T5MKhC#

nsfrs!#zIThCfrP;,n?/(x;Gn?)Dns}?#g{`Xfr`TOL,G4IT

5MKhC,TSlfr/9(YH#

CARMA Zc(R!n
TZG)j8Kb Apriori YwDK145,(}BP(R!nITT(#}LxP"w#*CJ(R!n,

kZ“(R”!n(O+“#=”hC*(R#

E}_P`va{Dfr#!qK!nITE}“+7”a{,4|,=vn?Da{#}g,fr bread &

cheese & fish - > wine &fruit |,;v+7a{, wine &fruit #1!ivB,byDfr|(ZZ#

hC^t5#*KZ!Zf,y9CD CARMA c(Z&mZda(ZSd1Zn?/DPmP}%(^t)

;#CDn?/#!qK!nIw{^t5J,z8(D}V+v(^t5J#dkO!D5I5MCc(D

Zf*s(+I\aS$yhD571d),dkOsD5aSl57YH(+I\aa_Zf*s)#1!

5G 500#

Dd'VH#!qC!naE}r*Ik;=yxCqmV*G#51D;51n?/O,Sxa_'J#b

G(}byD==5VD:WHSO_D'VH.=*<,;sp%B5=“#M”!n(O8(D.=#TZ B

qD@F}? dk;v5I8('VH.=&ICDB5YH#

Jm;P0au~Dfr#!qK!nIJmfr;|(a{(n?rn?/)#g{zT7(#{n?rn

?/PK$,G4K!nG#PC#}g, cannedveg G;v;Pu~D%nfr,|mwI: cannedveg Z

}]P-#vV#Z3)ivB,g{z;TnIED$bPK$,rI\#{|(byDfr#K!n1!

*;!P4,#

X*fr#Mi

X*fr#MizmIBPX*fr(#Zc.;y"VDfr:

v Apriori

v CARMA

#Mi|,(#ZdS}]a!DfrD`XE"#

":g{44 ID TBq&m}]xPEr,G4X*fri@VI\;}7#
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i4a{

zIT9CCT0rOD“#M”!n(4/@X*#M(Apriori M CARMA)T0rP#MzIDfr#Zz

IBZcrT#M@V.0/@#Mia9z4=frD`XE",9aa)CZ}Ka{MTa{xPEr

D!n#

#M@V

+6#Mi(Apriori"CARMA MrP)ITmS=wP,CZxP@V#kNDwbZ 403D:9CwPD

#Mi;,Kb|`E"#CZ@VD#MiZdwTDT0rP|(;vnbD“hC”!n(#kNDwb

Z 2003D:X*fr#MihC;,Kb|`E"#

^(Td-<q=+4E/#MiCZ@V#xzITzI;vfr/,"+Cfr/CZ@V#kNDwb

Z 2013D:SX*#MizIfr/;,Kb|`E"#

X*fr#Mij8E"
ZX*fr#MiD“#M”!n(O,zIT4=;vm,dP|,KCc(a!Dfr#mPD?P<zm

;vfr#Z;Pzma{(frD“then”?V),xB;Pzmu~(frD“if”?V)#sfDP|,f

rE",gCEH"'VHMa}#

X*fr(#TBmPDq=T>#

m 13. X*fr>}

a{ 0au~

Drug = drugY Sex = F

BP = HIGH

C>}frDbM* g{ Sex = ″F″ and BP = ″HIGH″,r Drug \I\* drugY;r_Tm;V==bM

TZ Sex = ″F″ and BP = ″HIGH″ DG<,Drug \I\* drugY#9CT0r$_8,IT!qT>d{

E",gCEH"'VHM5}}#

“Er”K%#$_8OD“Er”K%4%XFEfrDEr#ErD=r(}rr5r)IT9CEr=r4

%(O}7rB}7)xP|D#

zIT4UBPu~TfrxPEr:

v 'VH

v CEH

v fr'VH

v a{

v vf

v ?p\&

“T>/~X”K%#“T>/~X”K%(j<$_84%)CZXFfrDT>!n#

< 46. “T>/~X”4%
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ICDT>!ngB:

v frj6,T>#M9(ZdVdDfrj6#(}frj6,ITj6D)fr*&CZ3vx(D$

b#(}frj6,9ITZTsO"=SDfrE",g?p\&"z7E"ru~#

v 5}},T>fryJCD(;j6}(4,0au~* true Dj6)D`XE"#}g,Yhfr*

bread -> cheese,57}]P|,u~ bread DG<}?F*5}}#

v 'VH,T>0au~'VH,4d0au~* true Dj6Z57}]Py<DH}#}g,g{ 50% D

57}]|( bread(f|)D:r,G4fr bread > cheese Du~'VH* 50%#":K&(eD'

VHk5}}`,,+TYVHDN=m>#

v CEH,T>fr'VHk0au~'VHDHJ#KH5mwKxP8(u~""Rda{2*fDj6

DH}#}g,g{ 50% D57}]|, bread(f|)(mwu~'V),+;P 20% H|, bread(f

|)V|, cheese(LR)(mwfr'VH),rfr bread - > cheese DCEH* fr'VH/u~

'VH ,Zbo* 40%#

v fr'VH,T>d{vfr"0au~Ma{y* true Dj6y<DH}#}g,g{ 20% D57}

]H|, bread(f|)V|, cheese(LR),G4fr bread - > cheese Dfr'VH* 20%#

v vf,T>frCEHk_Pa{DHiEJDHJ#}g,g{{vKZ3FP 10% :rK bread(f

|),G4$bKGGq:r bread(f|)"CEH* 20% Dfr_PDa}+* 20/10 = 2#g{m;

vfrf_zKG+:r bread(f|),"RCEH* 11%,rCfrDa}S| 1,bMb6E_Pu

~TZ_Pa{DEJ;alI+sD0l#\.,a};* 1 DfrHa}S| 1 DfrD`XT|?#

v ?p\&,bGT57}]Pzc0au~+;zca{D?Vy<YVHDH?#Zz7:rlr,|D

b<sB*:\DM':PP`YYVH5PK(rQ-:rK)u~,+P4:ra{#?p\&3F

?(e*(TG<}m>Du~'VH - TG<}m>Dfr'VH)/G<})*100,dPu~'VHm

>du~*fDG<},fr'VHm>u~Ma{<*fDG<}#

“}K”4%#K%OD“}Kw”4%()7<j)a)9T0rDW?,SxT>;vfe,dP+T>n/

Dfr}Kw#}KwCZuY“#M”!n(OT>Dfr}?#

*4(}Kw,k%w;Z)9feR`D}Kw<j#by+r*;v%@DT0r,zITZdP8(C

ZT>frD<xu~#k"b,“}Kw”4%(#k“zI”K%;p9C,TcWH}Kfr,;szI;

v|,?VfrD#M#PX|`E",kNDBfDZ 1993D:*fr8(}Kw;#

“iRfr”4%#“iRfr”4%({65<j)9zITQwT8(frj6T>Dfr#`ZDT>r8

>ICfr}P10T>Dfr}#frj6I#M4U"V1dD3r8(,"RaZ@VZdmS=}]

P#

*Tfrj6XBEr:

1. zITZ IBM SPSS Modeler PTfrj6xPXBEr,=(G,WHy]yhDb?j<(gCEH

ra})TfrT>mxPEr#

2. ;s9C“zI”K%PD!n,4(;v-}}KD#M#

< 47. “}K”4%

< 48. “iRfr”4%
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3. Z“Q}KD#M”T0rP,!qTfrXBxP,x`EDp<Ek,;s8(;v*<Ek#

kNDwbZ 2013D:zIQ}KD#M;,Kb|`E"#

*fr8(}Kw

1!ivB,frc((g Apriori"CARMA MrP)I\azIG#s?Dfr#*KZ/@1v?w7H,

r_*Kr/fr@V,z&C<G}Kfr,Tc|STxXT>`XDa{Mu~#9Cfr/@w“#

M”!n(OD}K!n,ITr*;vCZ8(}Ku~DT0r#

a{#!qtC}KwI$ny]|,rE}8(a{4TfrxP}KD!n#!q |(Nb I4(;v

}Kw,C}KwPDfrAY|,;v8(a{#mb,!q E} I4(;vE}8(a{D}Kw#z

IT9CPmrR`D!!w<j!qa{#by+r*;vT0r,dPPvzIDfrP|,DyPa

{#

":a{I\|,`vn?#}Kw;alia{Gq|,;v8(n?#

0au~#!qtC}KwI$ny]|,rE}8(0au~4TfrxP}KD!n#zIT9CPmr

R`D!!w<j!qn?#by+r*;vT0r,dPPvzIDfrP|,DyPu~#

v !q |(yP I+}KwhC*;v|,}Kw,dPDfrXk|(8(DyPu~#

v !q |(Nb I4(;v}Kw,C}KwPDfrAY|,;v8(u~#

v !q E} I4(;vE}|,8(u~DfrD}Kw#

CEH#!qtC}KwI$ny]frDCEH6p4TfrxP}KD!n#zIT9C n! M ns X

~48(CEH6'#1z/@zID#M1,CEH+TYVHDN=Pv#1zTdv@V1,CEHr

m>*;viZ 0 M 1 .dD}V#

0au~'VH#!qtC}KwI$ny]frD0au~'VH6p4TfrxP}KD!n#u~'V

H8DG57}]Pk10fr|,`,u~DH},rKkU0T8}Pc`F#zIT9C n! M ns

X~,y]'VH.=48(}KfrD6'#

vf#!qtC}KwI$ny]frDvfH?4TfrxP}KD!n#":vf}KvICZ"Pf 8.5

.s9(DX*#M,r|,vfH?DH0f>D#M#rP#M;|,K!n#

%w 7( I&CQZKT0rPtCDyP}Kw#

*frzI<N

X*Zca)Ks?E",+T5qC'45,|I\";<UG;V=cCJDq=#*(}ITaIIk

5q(f"r(HD==a)}],zITzIy!}]D<N#S“#M”!n(O,IT*!(frzI<

N,Sx;*CfrPDv84(<N#

1. Z“#M”!n(O,!qPK$Dfr#

2. S“zI”K%P,!q<N(S!(Z])#b+T>“<Ney>”!n(#

":(}K==T>“<Ne”1,v“y>”M“j8”!n(IC#

3. 9C“y>”r“j8”!n(hC48(*Z<NOT>Dj8E"#

4. %w“7(”TzI<N#

<Njbj6y|,D!(frMu~j8E"#

Z 12 B X*fr 199



X*fr#MihC
K“hC”!n(CZ*X*#M(Apriori M CARMA)8(@V!n#K!n(vZ#MimS=CZ@VD

wsEIC#

":CZ/@4(e#MDT0r;|(“hC”!n(,r*^(TK#MxP@V#*T“4(e”#MxP

@V,zXkHzIfr/#kNDwbZ 2013D:SX*#MizIfr/;,Kb|`E"#

ns$b}#8(?v:o:n/O|(Dns$b}#K!nkBfD“frj<”;p9CIzI“nQ”$

b,dP nQ8DGCEH"'VH"a}HDn_.=,gBfDZ]yv#

frj<#!qCZ7(fr?HDH?#fr4UK&!qDj<?HxPEr,Tc5Xn?/ODnQ

$b#ICj<P:

v CEH

v 'VH

v fr'VH('VH * CEH)

v vf

v ?p\&

JmX4$b#!qK!nIZ@V1|(_P`,a{D`nfr#}g,!qK!nIJmTBPfrx

P@V:

bread & cheese -> wine cheese & fruit -> wine

XUK!nIZ@V1E}X4D$b#

":;PZH0Q$b}yPa{ (wine & pate) DivB,Ea+_P`va{Dfr (bread & cheese &

fruit -> wine & pate) S*X4$b#

vT;%dD:o:n#!qK!nIvTn?/P=SnDfZ#}g,g{TZ|, [tent & sleeping

bag & kettle] D:o:!qKK!n,fr tent & sleeping bag - > gas_stove &C1ravTC:o

:PfZDnbn? ( kettle )#

I\fZ;)iv&CE}nbDn?#}g,\I\vVbyDiv,3K:rK tent(Jq)"sleeping bag

(/|)M kettle(.x),xKKQ-5PK gas stove(<x/),bc(} kettle(.x)DfZmw#

;d05,gas stove(<x/)I\;GnQ$b#bVivB,z&C!{!q vT;%dD:o:n? T

7#fru~k:o:Z]+7%d#1!ivB,;%dDn?+;vT#

K5$b;fZZ:o:P#!qK!nI7#a{2;fZZ:o:P#}g,g{xP@VD?DG*K

xP;nR_z7Fv,G4Q-|,M@D:o:I\;a:rm;vbyDR_#bVivB,z&C!

qK!n#m;=f,g{z7W/Cr_G;NTD(gLR"$yzi7r_@z=),G4dPa{Q

fZZ:o:DfrI\P)[5#Zsf;VivB,nPCD!nI\GBfD ;li:o:PGqfZ

$b5 #

K5$bfZZ:o:P#!qK!nI7#a{2fZZ:o:P#1z"TnkKbVPDM'rBq

1,K=(G#PC#}g,zI\#{7(a}n_Dfr,;s=wD)M'{Ob)fr#

;K5:o:PGqfZ$b#!qK!nIZ@V1|(yPfr,xk:o:PGqfZa{^X#
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X*fr#MiE*
X*fr#MiD“E*”!n(T>"VDfr}?,T0fr/PfrDnsMn!'VH"a}5"CE

HM?p\&#

SX*#MizIfr/
X*#Mi(g Apriori M CARMA)ICZ1ST}]@V,z2ITWHzI;vfrS/,F* fr/

#1z&m^(1SCZ@VD4E/#M1,fr/HdPC#kNDwbZ 433D:4E/#M;,K

b|`E"#

*zIfr/,kS#Mi/@wD“zI”K%P!qfr/#zIT8(BP!n,+fr*;*fr/:

fr/{F#(}K!n,zIT8(BzID“fr/”ZcD{F#

ZcD4(;C#XFBzID“fr/”ZcD;C#!q $wx " GM !Ce r =_ #

?jVN#7(DvdvVN+CZzID“fr/”Zc#SPmP!q;vdvVN#

n!'VH#8(*ZzIDfr/P#tDfrDn!'VH#'VH!Z8(5Dfr+;a|,ZBD

fr/P#

n!CEH#8(*ZzIDfr/P#tDfrDn!CEH#CEH!Z8(5Dfr+;a|,ZBD

fr/P#

1!5#(}K!n,zIT*Vd=;a%"NNfrDQ@VG<D?jVN8(1!5#

zIQ}KD#M

*SX*#Mi(g Apriori"CARMA rrPfr/Zc)zIQ}KD#M,kS#Mi/@wD“zI”K

%P!qQ}KD#M#by+4(;vS/#M,dP;|,/@wP10T>DG)fr#":^(T4

E/#MzIQ}KD#M#

zIT8(BPCZ}KfrD!n:

B#MD{F#(}K!n,zIT8(BD“Q}K#M”ZcD{F#

ZcD4(;C#XFBD“Q}K#M”ZcD;C#!q $wx " GM !Ce r =_ #

fr`E#8(frj6ZQ}K#My|,DfrS/PD`E==#

v #t-<frj6`E#!qK!nIT#V-<Dfr`E#1!ivB,a*fra);vkc("V

|GD3r`T&Dj6#C3rI\aryICc(D;,xPynp#

v TfrXBxP,x`EDp<Ek#!qK!nIT*Q}Kfr8(BDfrj6#BDj6+y]“

#M”!n(Ofr/@wmPT>DEr3rxP8(,SzZK&8(D}V*<#zIT9CR`D

}78(j6D*<Ek#

X*fr@V

(}X*fr#MiKPB}]zID@Va5X=;,DVNP#TZ?v$bamS}vBVN,dP P

m>$b, C m>CEH, I m>frj6#b)dvVNDEP!vZdk}]GBqq=9Gmqq=#

kNDZ 1923D:mq}]kBq&m}];Tq!PXb)q=DEv#

}g,Yhz*9C;vyZBf}vfrzI$bD#MT:o:}]xP@V:

Z 12 B X*fr 201



Rule_15 bread&wine -> meat (confidence 54%)
Rule_22 cheese -> fruit (confidence 43%)
Rule_5 bread&cheese -> frozveg (confidence 24%)

mq}]#TZmq}],b}v$b(3 *1!5)+Z%;G<P5X#

m 14. mqq=D@V.

j6 Bread Wine Cheese P1 C1 I1 P2 C2 I2 P3 C3 I3

Fred 1 1 1 meat 0.54 15 fruit 0.43 22 frozveg .24 5

Bq&m}]#TZBq&m}],+T?v$bzI;v%@DG<#$bT;amS=%@DPP,+@

VZFc15X#byazIxP;j{$bDG<,gBfD>}dvy>#Z~vMZ}v$b(P2 M

P3)ZZ;vG<PGUW5,,19aT>`XDCEHMfrj6#+5X@V1,ns;vG<+|

,yP}v$b#

m 15. Bq&mq=D@V.

j6 n P1 C1 I1 P2 C2 I2 P3 C3 I3

Fred bread meat 0.54 14 $null$ $null$ $null$ $null$ $null$ $null$

Fred Cheese meat 0.54 14 fruit 0.43 22 $null$ $null$ $null$

Fred wine meat 0.54 14 fruit 0.43 22 frozveg 0.24 5

*;|(CZ(fr?p?DDj{$b,k9C!qZc!qj{DG<#

":*Ke~p{,b)>}P9CDVN{F<Gu4#Z5J&CP,X*#MDa{VN+4Bmy>

xP|{#

m 16. X*#MDa{VND{F.

BVN VN{>}

$b $A-TRANSACTION_NUMBER-1

CEH(rd{j<) $AC-TRANSACTION_NUMBER-1

frj6 $A-Rule_ID-1

xP`va{Dfr

CARMA c(JmfrxP`va{,}g:

bread -> wine&cheese

TbyD“+7”frxP@V1,$b+TBmPT>Dq=5X#

m 17. T|(xP`va{$bDa{xP@V.

j6 Bread Wine Cheese P1 C1 I1 P2 C2 I2 P3 C3 I3

Fred 1 1 1 meat&veg 0.54 16 fruit 0.43 22 frozveg .24 5

Z3)ivB,zI\h*Z?p.0pVbyD@V#*pVxP`va{D$b,zh*9C CLEM V{

.&\bvCVN#
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?pX*#M

TX*#MxP@V1,$bMCEH+dv=%@DPP(dP P m>$b, C m>CEH, I m>fr

j6)#bViv*xVdk}]Gmqq=9GBqq=#kNDwbZ 2013D:X*fr@V;,Kb

|`E"#

<8@VxP?p1,zI\a"VzD&CLrh*+dv}]*;*$b;ZPPDq=,x;G;ZP

PDq=(?P;v$b,P1F*“Pn!”q=)#

*Cmq@V

zIT9C IBM SPSS Modeler PD;)=h+mq@VSP*C*P,gBfD=hy>#

1. Z<vZcP9C @INDEX /}I7($bD103r,"+K8>#fZ;vBVNP,g

Original_order#

2. mS;v`MVN,7#yPVNy5}/#

3. 9C}KZc+1!D$b"CEHMj6VN( P1"C1"I1)X|{*U(VN,g Pred" Crit M

Rule_ID,b)VN+CZZTs7SG<#TZ?vzID$b<h*;v}KZc#

< 49. CZ+mq}]d;*Pn!q=D>}w

Z 12 B X*fr 203



4. 9C7SZc7S2m Pred" Crit M Rule_ID D5#

5. ,S;vErZc,Tc4UVN Original_order D}rTG<xPEr,4U Crit D5rTG<xPE

r,sf;vVNGCZ4j<(gCEH"a}M'VH)T$bxPErDVN#

6. 9Cm;v}KZc+VN Original_order SdvP}Kt#

K1,}]MITxP?pK#

*CBq@V

*CBq@VD}LkOfD}L`F#}g,BfT>Dway]?ph*,+@V*C*?P;v$bD

q=#

}KmS=v“!q”Zc.b,C}LkH0Tmq}]5wD}Lj+`,#

v Z;v!qZcCZT`ZG<Dfrj6xPHO,Tc;|((;Dr4E/DG<#K“!q”Zc9

CTB CLEM mo=4!qG<:ID /= @OFFSET(ID,-1) or @OFFSET(ID,-1)= undef#

v Z~v!qZcCZEz``Dfr,r_ Rule_ID *U5Dfr#K“!q”Zc9CTB CLEM mo=

4OzG<:not(@NULL(Rule_ID))#

< 50. X|{$b 2 DVN1}K$b 1 M$b 3 DVN#

< 51. CZ+Bq&m}]d;*Pn!q=D>}w
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PX*C@VxP?pDj8E",k*5<u'V?E#

rPZc

rPZca"V,x}]rfr1dD}]PD#=,dq=* bread - > cheese #rPD*X*iI;v

BqD n?/O #}g,g{3KxkLj,:rKf|M#L,8l.s5XKCLj,:rK;)LR,

G4bvKD:rn/ITm>*=vn?/O#Z;vn?/O|,f|M#L,Z~v|,LR#rP G

;5PI\aTI$b3r"zDn?/O#rPZcalb51vVDrP,"4(;vICZzI$bD

zI#MZc#

hs#*4(rPfr/,zh*8(;vj6VN";vI!D1dVN,T0;vr`vZ]VN#k"

b,b)hCXkZ(#ZcD“VN”!n(OxP;;\SON“`M”ZcPA!#Cj6VNITGNb

G+rb?6p#g{8(1dVN,G4CVNITGNbG+,+df"XkG}V"UZ"1dr1d

AG#g{;8(1dVN,rPZcra9C~,D1dAG,5JOG9CPEw*1d5#Z]VNI

_PNbb?6pMG+,+yPZ]VND`MXk`,#g{b)VNG}VMD,G4Xk*{}6'

(;G5}6')#

EF#rPZcyZ CARMA X*frc(,Cc(9C;vP'D=N+]=(iRrP#mb,rPZc

4(DzID#MZcITek=}]wP44($b#zID#MZc9IzI,ZcCZlbrF}X(

DrP,T0yZX(DrPwv$b#

rPZcVN!n

4PrPZc.0,XkZrPZcD“VN”!n(O8(j6VNMZ]VN#g{z*9C1dVN,2

h*ZK&8(#

j6VN#SPmP!qj6VN#}VVNr{EVNICwj6VN#KVND?v(;5<&Cmw;

vX(DVv%*#}g,ZP!:o:D&CP,?vj6I\m>;vM'#TZ Web U>Vv&C,?

vj6I\zm;(Fcz(T IP X7m>)r;vC'(TG<}]m>)#

v j6G`ZD#g{zD}]xPK$HEr,TcyPj6`,DG<Z}]wPViZ;p,G4!q

K!nITSl&mYH#g{zD}]4-$HEr(r_z;7(),k+K!n#V;!P4,,

rPZc+T/TC}]xPEr#

":g{zD}]4-}Erxz!qKK!n,G4I\aZrP#MPC=^'a{#

1dVN#g{z*Z}]P9CVN48>B~1d,k!q9C1dVN"8(*9CDVN#1dVN

XkG}V"UZ"1dr1dAGMD#g{;8(1dVN,G4YhG<4US}]4v"D3r=

o,G<E+Cw1d5(Z;vG<"zZ1d "1" ;Z~vG<"zZ1d "2" ;@K`F#)

Z]VN#8(#MDZ]VN#b)VN|,krP(#PXDB~#

rPZcIT&mmqq=D}],2IT&mBqq=D}]#g{z9CxPBq&m}]D`vVN,

G4O*Z3vX(G<P,b)VNP8(Dn?m>EITZ;vxP1dAGDBqPR=Dn?#k

NDwbZ 1923D:mq}]kBq&m}];,Kb|`E"#

Vx#(}KVN,zIT8(CZkT#M9(PD57"liMi$WN+}].V*;,y>DVN#

(}C3vy>zI#M"Cm;vy>T#MxPbT,zIT$PvK#MT`FZ10}]DsM}]

/DbOES#g{Q9C`MrVxZc(eK`vVxVN,G4XkZ?vCZVxD(#ZcD“V

N”!n(P!q;vVxVN#(g{vP;vVxVN,G4+ZtCVxsT/}kKVN#)mk"

b,*ZVv1&C!(Vx,9XkZZcD“#M!n”!n(PtCVx#(!{K!n,rITZ;|

DVNhCDu~B{CVx&\#)
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rPZc#M!n

#M{F#zITy]?jrj6VN(r48(K`VN1D#M`M)T/zI#M{F,r_8((F

{F#

9CVx}]#g{(eKVxVN,G4K!nI7#v57VxD}]CZ9(#M#

nMfr'VH (%) zIT8('VHj<#fr'VHG857}]P|,{vrPDj6y<DH}#g

{z*X"|#{DrP,kvSKhC#

nMfrCEH (%) zIT8(kTZrP/P#trPDCEHj<#CEHG8$b}7Dj6ZyPI

frxPK$bDj6Py<DYVH#yZ57}],CYVHDFcgB:|,{vrPDj6}?}T

dP|,u~Dj6}?#CEHMZ8(j<DrP+;Ez#g{zqCDrP+`r_;GG#`X,

k"TvSKhC#g{zqCDrP+Y,k"T5MKhC#

nsrPs! zIThCrPP;,nDns}?#g{`XrP`TOL,G4IT5MKhC,TSlr

P/9(YH#

*mS=wD$b 8(nUzID“#M”Zc*mS=wPD$bD}?#PX|`E",kND Z 2073D

:rP#Mi;#

rPZc(R!n

TZG)j8KbrPZcYwDK145,(}BP(R!nITT(#}LxP"w#*CJ(R!n,

kZ“(R”!n(O+“#=”hC*(R#

hCn$Vx1d#g{!PKK!n,G4a+rP^F*Vx1d(Z;vn?/kns;vn?/.d

D1d)YZrHZ8(5DrP#g{;P8(1dVN,CVx1drT-<}]PDP}(G<})m

>#g{9CD1dVN*1d"UZr1dAGMVN,CVx1drm>*k}#TZ}VVN,Vx1

dr9CkVN`,D%;}m>#

hC^t5#*KZ!Zf,“rP”ZcP9CD CARMA c(Z&mZda(ZSd1Zn?/DPmP}

%(^t);#CDn?/#!qK!nIw{^tD5J#8(D}Vv(K^t5J#dkO!D5I5

MCc(DZf*s(+I\aS$yhD571d),dkOsD5aSl57YH(+I\aa_Zf*

s)#

hCZfPDnsrP}#g{!PKK!n,G4 CARMA c(a+(#Zdr!rPDZff"^F*8

(DrP}#g{ IBM SPSS Modeler ZrP(#Zd9CDZf}`,k!qK!n#k"b,zZK&8

(DnsrP58DGZ9(#MZdxPZ?zYD8!rP}#K}V&CHnU#MP$ZDrP}s

\`#

n?/.dD<xdt#(}K!n,zIT8(TVtn?/D1ddtD<x#g{!qKK!n,G4

;a<G1dd`!Zzy8(Dn!d`rsZnsd`Dn?/w*rPDiI?V#9CK!nI\b

<G|(O$1dxdr_Z\LD1dgHZ"zDG)rP#

":g{9CD1dVN*1d"UZr1dAGVN,G41ddtTk*%;#TZ}VMVN,1dd

`r9Ck1dVN`,D%;}m>#

}g,k<GBfDBqPm#
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m 18. BqD>}Pm.

j6 1d Z]

1001 1 apples

1001 2 bread

1001 5 Cheese

1001 6 dressing

g{zkTb)}](#18(Dn!d`* 2,G4aC=BPrP:

apples -> cheese

apples -> dressing

bread -> cheese

bread -> dressing

z;a4=q apples - > bread byDrP,r* apples M bread .dDd`!Zn!d`#,yX,k

<GTBfz}]#

m 19. BqD>}Pm.

j6 1d Z]

1001 1 apples

1001 2 bread

1001 5 Cheese

1001 20 dressing

g{nsdthC* 10,G4z+;a4=NNxP dressing DrP,r* cheese k dressing .dDd

t}s,x^(+|GS*,;rPDiI?V#

rP#Mi

“rP”#Mim>“rP”ZckT3vX(dvVN"VDrP,ITmS=wPTzI$b#

1zKP|,“rP”ZcDw1,“rP”Zca+|,$bD;TVN,T0rP#MP?v$bD`XCE

H5mS=}]P#1!ivB,amS|,}vnQ$bD}TVN(T0|G`X*DCEH5)#zH

IT(}Z9(1hCrPZc#M!n|D9(#M1zID$b},2ITZ+#MimS=w.sZ“

hC”!n(O|DK}?#kNDwbZ 2103D:rP#MihC;,Kb|`E"#

BDVN{FIzT#M{F#$bVNDVN{F* $S-sequence-n(dP n m>Z n v$b)CEHVN

DVN{F* $SC-sequence-n#Z;vrPP_P`vrPfrZcDwP,BDVN{F+|(}V0:,

Tc+|Gxp*4#wPDZ;v“rP”Zc+9C#C{F,Z~vZc+9CT $S1- M $SC1- *7D

{F,Z}vZc+9CT $S2- M $SC2- *7D{F,@K`F#$b4UCEHD3rT>,rK $S-se-

quence-1 y|,$bDCEHn_,$S-sequence-2 y|,$bDCEHN_,@K`F#TZdPIC$b}

?!Zyks$b}?DG<,#`D$b|,5 $null$ #}g,g{TZ3vX(DG<;\xP=v$

b,G4 $S-sequence-3 M $SC-sequence-3 D5+* $null$ #

TZ?uG<,a+#MPDfrk?0TZ10j6Q-&mDBq/O(|(10G<M_P`,j6M

Og1dAGDyPT0G<)xPHO#+9CJCZKBq/OD"CEH5n_D k vfr*CG<z
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I k v$b,dP k *#MmS=w.sZ“hC”!n(O8(D$b}#(g{`vfrTZCBq/O$

bK`,Da{,G4;9CCEHn_Dfr#)kNDwbZ 2103D:rP#MihC;,Kb|`E

"#

kd{`MDX*fr#M`,,}]q=Xkk9(rP#M19CDq=`%d#}g,9Cmq}]9

(D#M;\CZTmq}]xP@V#kNDwbZ 2013D:X*fr@V;,Kb|`E"#

":ZwP9CzID“rP/”ZcT}]xP@V1,zZ9(#M1!qDNN]nrdthC<+;v

T,;aCZ@V?D#

y]rPfrxPD$b

CZcTk1d`X(g{Z9(#M149C1dAGVND0,G4k3r`X)D==&mG<#G<

&C4Uj6VNM1dAGVN(g{fZD0)Er#+G,$bkmS=dPDG<D1dAG;PX

5#|G;GZxv=10G<*910j6DBqz7G<DivB,8vnI\Z+4D3v1dvVD

n?#

k"b,?uG<D$b;;(kCG<DBq`X#g{10G<DBq;%"3vX(Dfr,G4ay

]10j6DT0Bq!qfr#;d05,g{10G<;rrPmSNNPCD$bE",G4a+Kj

6Dns;vPCBqPD$b*=10G<#

}g,Yhz5PDrP#M_P;vfr

Jam -> Bread (0.66)

;sz+d+]=BPG<#

m 20. >}G<.

j6 I: $b

001 (=(jam) bread

001 milk bread

k"b,kzD$Z`,,Z;vG<zIK$b bread#Z~vG<2|, bread $b,r* milk 0fD

jam ;Pfr;rK, milk Bq;avSNNPCE",yTfr Jam - > Bread T;JC#

zIBZc

(}“zI”K%ITyZrP#M4(BD,Zc#

v fr,Zc#4(;vITlbMFcQ@V}]PrP"zN}D,Zc#g{4!qNNfr,K!

nr{C#kNDwbZ 2103D:SrP#MizIfr,Zc;,Kb|`E"#

v #MA!Ce#+#M5X=#M!Ce#TZ3v,BI\Qrz"M|,#MDwx;GK#MDi

N,bG#PC#

rP#Mij8E"
rP#MiD“#M”!n(T>c(a!Dfr#mPD?P<zm;vfr,dPu~(fr“if”?V);

ZZ;P,a{(frD“then”?V);ZsfDZ~P#

?nfr<TBPq=T>#
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m 21. frq=

0au~ a{

beer and cannedveg beer

fish

fish

fish

Z;vfr>}bM*:TZZ,;BqP_P“beer”M“cannedveg”Dj6,sfI\avV“beer”#Z~

vfr>}bM*:TZZ;vBqP_P“fish”,xZm;vBqP2_P“fish”Dj6,sfI\avV

“fish”#k"bZZ;vfrP, beer M cannedveg G,1:rD;ZZ~vfrP, fish GZ=v;,D

BqP:rD#

“Er”K%#$_8OD“Er”K%4%XFEfrDEr#ErD=r(}rr5r)IT9CEr=r4

%(O}7rB}7)xP|D#

zIT4UBPu~TfrxPEr:

v 'VHYVH

v CEHYVH

v fr'VYVH

v a{

v Z;v0au~

v ns;v0au~

v n?}(0au~)

}g,Bm4Un?},T5rxPEr#u~/OP_P`vn?DfrEZu~/OPn?}OYDfr

0f#

m 22. 4n?}ErDfr

0au~ a{

beer and cannedveg and frozenmeal frozenmeal

beer and cannedveg beer

fish

fish

fish

softdrink softdrink

T>/~Xj<K%#T>/~Xj<K%4%(xq<j)XFEfrDT>!n#ICDT>!ngB:

v 5}}T>vVj{rP(,1|,0au~Ma{)D(;j6}D`XE"#(k"b,KZ]kX

*#M;,,s_D5}}8DGdP v u~JCDj6}#}g,Yhfr* bread - > cheese ,5

7}]P,1|, bread M cheese DG<}F* 5}} #

v 'VHT>57}]P0au~* true Dj6y<DH}#}g,g{57}]P 50% |(u~ bread,

G4fr bread - > cheese D'VH* 50%#(kX*#M;,,'VH;yZ5}},g0fyv)#

v CEHT>$b}7Dj6ZyPIfrxPK$bDj6Py<DYVH#yZ57}],CYVHD

FcgB:|,{vrPDj6}?}TdP|,u~Dj6}?#}g,g{ 50% D57}]|,

cannedveg (mwu~'V),+;P 20% H|, cannedveg V|, frozenmeal , ,G4fr cannedveg

- > frozenmeal DCEH* fr'VH/u~'VH ,Zbo* 40%#
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v rP#MDfr'VHyZ5}},"T>{vfr"0au~Ma{<* true D57G<Dy<H}#}

g,g{ 20% D57}]H|, bread 2|, cheese,G4fr bread - > cheese Dfr'VH* 20%#

k"b,b)H}yZP'Bq(AY_P;v[bnrf5DBq),x;yZ\DBq#Zb)FcP;

a<G^'Bq(;Pn?rf5DBq)#

“}K”4%#K%OD“}Kw”4%()7<j)a)9T0rDW?,SxT>;vfe,dP+T>n/

Dfr}Kw#}KwCZuY“#M”!n(OT>Dfr}?#

*4(}Kw,k%w;Z)9feR`D}Kw<j#by+r*;v%@DT0r,zITZdP8(C

ZT>frD<xu~#k"b,“}Kw”4%(#k“zI”K%;p9C,TcWH}Kfr,;szI;

v|,?VfrD#M#PX|`E",kNDBfDZ 1993D:*fr8(}Kw;#

rP#MihC
rP#MiD“hC”!n(T>#MD@V!n#K!n(vZ#MmS=w$wxCZ@V.sIC#

ns$b}#8(?v:o:n/O|(Dns$b}#JCZKBq/OD"CEH5n_Dfr+CZ*

G<zI$b,$bD}?;,}8(DO^#

rP#MiE*
rPfr#MiD“E*”!n(T>"VDfr}?,T0frDnsMn!'VHMCEH#g{Q4P=

S=K(#ZcDVvZc,G4VvE"2+T>ZK!n(O#

kNDwbZ 353D:/@#Mi;,Kb|`E"#

SrP#MizIfr,Zc
*yZrPfrzIfr,Zc:

1. ZrPfr#MiD“#M”!n(O,%wmPD3PT!qyhDfr#

2. Sfr/@wK%P!q:

zI > fr,Zc

X*:*9CzID,Zc,zXkZ+}]+k,Zc.04j6VN(M1dVN,g{PD0)T}]

xPEr#,Zc^(Z4ErD}]P}7lbrP#

zIT8(BPCZzIfr,ZcD!n:

lb#8(gN*+k,ZcD}](e%dn#

v v0au~#?1,ZcZ_P,;j6D;iG<P"V!(frD0au~D3r}71,|<a7(

;v%dn,x;<GGq9R=Ka{#k"b,K!n;<G-<rP(#ZcPD1dAG]nr

n?d`<xhC#ZwPlb=ns;vu~n?/O(yPd{u~yT}73r"V)s,_P1

0j6DyPsxG<<+|,Bf!qDE*#

< 52. “}K”4%
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v {vrP#?1,ZcZ_P,;j6D;iG<P"V!(frD0au~Ma{D3r}71,|<a

7(;v%dn#K!n;<G-<rP(#ZcPD1dAG]nrn?dt<xhC#ZwPlb=

ns;va{(yPu~yT}73r"V)s,10G<M_P10j6DyPsxG<<+|,Bf

!qDE*#

T>#XFgN+%dn**mS=fr,ZcdvPD}]Z#

v WNvVDa{5#mS=}]PD5Gy]%dnDWNvV$bDa{5#b)5+w*;v{*

rule_n_consequent DBVNxPmS,dP n *fr`E(yZwPfr,ZcD4(3r)#

v WNvVD true 5#g{TZCj6AYfZ;v%dn,G4mS=}]PD5* true;g{;PNN

%dn,G4mSD5* false#b)5+w*;v{* rule_n_flag DBVNmS#

v vVN}#mS=}]PD5*Cj6D%dn}#5+mS*BVN rule_n_count#

v fr`E#mSD5*!(frDfr`E#fr`EGy],ZcmS=wPD3r8(D#}g,Z;

vfr,Zc;S* fr 1,Z~vfr,Zc;S* fr 2,@K`F#1z*ZwP|(`vfr,

Zc1,K!nnPC#b)5+w*;v{* rule_n_number DBVNmS#

v |(CEH<#g{!PK!n,G4a+frCEHT0!(E*mS=}]wP#b)5+w*;v{

* rule_n_confidence DBVNmS#

X*frZc

X*frGq=gBDyw#

}g,“g{KM:rKjk6Mks.,G4CKM9a:rjk`,"RCEH* 80%”#X*frZcS

}]Pi!;ifr,4i!E"Z]n`Dfr#X*frZck Apriori ZcG#`F,+G,fZ;)

wTDnl:

v X*frZc^(&mBq&m}]#

v X*frZc\;&m_P“Pm”f"`MM“/O”b?6pD}]#

v X*frZcITk IBM SPSS Analytic Server dO9C#ba)KIluT,"Rb6EzIT&msM

}]"{CYH|lD"P&m#

v X*frZca)K|`hC,}g\;^FzIDfr},Sxa_&mYH#

v #MiDdv+T>Zdvi4wP#

Z IBM SPSS Modeler 20D Demos ?<P,a)K{* geospatial_association.str Dw,|T>KP

XgN9CX*frDP'>},"}C}]D~ InsuranceData.sav"CountyData.sav M

ChicagoAreaCounties.shp#IS Windows“*<”K%D IBM SPSS Modeler LriPCJ Demos ?<#

geospatial_association.str D~;Z streams ?<P#

X*fr - VN!n
ZVN!n(O,zIT!qG9CONZc(}gO;v“`M”Zc)PQ(eDVNG+hC,9GV/

xPVNVd#

9C$(eG+

K!n9CON“`M”Zc(rON4ZcD“`M”!n()PDG+hC(}g?jr$bd

?)#_PdkG+DVN;S*u~,_P?jG+DVN;S*$b,xG),1CwdkM?

jDVN;S*_Pb=VG+#

9C(FVNVd

g{*ZKA;OV/Vd?j"$bd?Md{G+,k!PK!n#
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VN g{z!PK9C(FVNVd,G49C}74%IT+KPmPDnV/Vd=A;R`Dr#

<j8>?vVNDP'b?6p#

=_(u~r$b)

mS=KPmPDVNITZ#MyzIDfrPd1u~r$bG+#byZ?ufr,rK,3

vVNI\G;ufrPDu~,"RGm;ufrPD$b#

v$b mS=KPmPDVN;\T>*frD$b(2F*“a{”)#VNvVZKPmP";m>ZN

NfrP9CKCVN,;*9CKCVN,G4|;\G$b#

vu~ mS=KPmPDVN;\T>*frDu~(2F*“0au~”)#VNvVZKPmP";m>

ZNNfrP9CKCVN,;*9CKCVN,G4|;\Gu~#

X*fr - fr9(
?ufrDn}

9Cb)!nIT8(?ufrPIT9CDnr5D}?#

":b=vVND\M;C,} 10#

nsu~}

!q%ufrPIT|,Dnsu~}#

ns$b}

!q%ufrPIT|,Dns$b}#

fr9(

9Cb)!nIT8(*9(DfrD}?M`M#

nsfr}

8(Z*#M9(fr1IT<G9CDnsfr}#

kT0 N vDfru~
!qCZ("0 N ufrDu~,dP N GZnsfr}VNPdkD5#zITSBPu~P!

q#

v CEH

v fr'V

v u~'VH

v vf

v ?p\&

;E/j>Df5

1}]ICmqq=1,!PK!n;a+j>VNDf5|(ZzIDfrP#!qf5I\Pz

Z9fr|]Wmb#C!n;JCZBqq=D}]#PX|`E",kND Z 1923D:mq}

]kBq&m}];#

fru~

g{z!PtCfru~,G4IT9Cb)!n4!qn!?H,;PG)zcK?HDfrE\Z#MP

9C#

v CEH 8(#MyzIDfrDCEH6pDn!YVH5#g{#MyzIDfrDCEH6p!ZK}

?,G4Cfr+;Oz#
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v fr'VH 8(#MyzIDfrDfr'VH6pDn!YVH5#g{#MyzIDfrDCEH6p

!ZK}?,G4Cfr+;Oz#

v u~'VH 8(#MyzIDfrDu~'VH6pDn!YVH5#g{#MyzIDfrDu~'VH

6p!Z8(D}?,G4Cfr+;Oz#

v vf 8(#MyzIDfrJmDn!vf5#g{#MyzIDfrD5!Z8(D}?,G4Cfr+

;Oz#

E}fr

Z3)ivB,=vr=vTOVN.dDX*Q*r_;$Tw,ZbVivB,zITE}dPDVN$

bKKDfr#(}E}|,b=v5Dfr,zITuY;`XDdk"vSR=PCa{Dza#

VN !q;kZfr9(P,19CDX*VN#}g,X*VNI\G“FlL”M“{5ME”,r_G“

'j”M“'z1z”#1#M4(fr1,g{frAY|,ZfrDN;`(u~r$b)!qDd

P;vVN,G4Cfr+;Oz#

X*fr - *;
Vd/

9Cb)!nIT8(gNT,x(}V6')VNxPVd#

Vd} yPhC*T/VdD,xVN<.V*z8(Dd``HDd}#zIT!q 2 = 10 6'ZDN

N}V#

PmVN

nsPm$H

*ZPmVND$H4*1^F*|(Z#MPDn},kdknsPm$H#zIT!q 1 = 100

6'ZDNN}V#g{Pm$H,}zdkD}V,G4#MT+9CCVN,+n`;|(K}

Vym>D5v};CVNPDNNnb5<+;vT#

X*fr - dv
9CK0qPD!nITXFZ9(#M1yzIDdv#

frm

9Cb)!nIT4(;Vr`Vm`M,b)m`MkT?v!(Du~T>nQfr}(yZz8(D}

?)#

CEH CEHGfr'VHku~'VHDHJ#Z_PyPvDu~5DnP,bG_Py$ba{5D

v8y<DYVH#+4(;v|,nQ N uX*frDm,b)fryZdvP*|(DCEH(d

P N G*T>Dfr}5)#

fr'VH

{vfr"u~M$by* true Dny<DH}#TZ}]/PDyPn,bGfr}7bMR$b

Dv8y<DYVH#KH?xvfrD\eX*T#+4(;v|,nQ N uX*frDm,b)

fryZdvP*|(Dfr'VH(dP N G*T>Dfr}5)#

vf frCEHk_P$bDHiEJDHJ#frDCEH5ka{5vVZ\ePDYVHDHJ#

KHJH?frTzaDDxLH#+4(;v|,nQ N uX*frDm,b)fryZdvP*

|(Dvf(dP N G*T>Dfr}5)#
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u~'VH

u~* true Dny<DH}#+4(;v|,nQ N uX*frDm,b)fryZdvP*|(

D0au~'VH(dP N G*T>Dfr}5)#

?p\&

CZH?57}]Pzcu~+;zc$bD?Vy<DYVH#KH?T>fr4|PD5J#|

5JOkCEHG`4D#+4(;v|,nQ N uX*frDm,b)fryZdvP*|(D?

p\&(N G*T>Dfr}5)#

*T>Dfr}

hCmP*T>Dnsfr}#

#ME"m

9Cb)!nPD;vr`v!nIT!qdvP*|(D#Mm#

v VN*;

v G<**

v fr3FE"

v n5JD5

v n5JDVN

frDIErVF#

9Cb)!nIT4(T>frdvDVF#VT;O]vDD>s!T>,TmwdX*T#

4(IErDVF#

!PKr+ZdvP4(IErDVF#

1!Er

!qnu4(VF1*9CDEr`M#VFG;%=D,zITZ#Mi4wP|Du~Ti4;

,DfrMEr#ITSBPEr!nP!q:

v CEH#

v fr'VH

v vf

v u~'VH#

v ?p\&

*T>Dnsfr}

hCVFP*T>Dfr};IT!qDns5* 20#

X*fr - #M!n
9CK!n(ODhCIT8(X*fr#MD@V!n#

#M{F zITy]?jVN(r_Z48(bVVNDivBy]#M`M)T/zI#M{F,2IT8

((F{F#

ns$b} 8(@Va{P|(Dns$b}#+K!nkfru~u?dO9CIzI“nQ”$b,dP“n

Q”m>n_6pDCEH"'VH"vfHH#

fru~ !qCZ7(fr?HDH?#fr+4K&!qDu~?HxPEr,T5Xn/ODnQ$b#

zITS 5 v;,Dj<P!q#
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v CEH CEHGfr'VHku~'VHDHJ#Z_PyPvDu~5DnP,bG_Py$ba{5D

v8y<DYVH#

v u~'V u~* true Dny<DH}#

v fr'V {vfr"u~M$by* true Dny<DH}#9Cu~'VH5KTCEH5FcCv#

v vf frCEHk_P$bDHiEJDHJ#

v ?p\& CZH?57}]Pzcu~+;zc$bD?Vy<DYVH#

JmX4$b *Z@VZd|(`u_P`,$bDfr,k!PK4!r#}g,!PKr+JmTBPf

rxP@V#

bread & cheese -> wine cheese & fruit -> wine

":;PZ.0Q$b}yP$b (wine & pate) DivB,Ea+_P`v$bDfr (bread & cheese &

fruit -> wine & pate) S*X4$b#

;PZ$b4vVZdkP1ETfrxP@V *7#$b;a2vVZdkP,k!PK!n#}g,g{

xP@VD?DG*KxP;nR_z7Fv,G4Q-|,M@DdkI\;a:rm;vbyDR_#Z

bVivB,k!PK!n#+G,g{z7W/Cr_G;NTD(gLR"$yzi7r_@z=),G

4a{QfZZdkPDfrI\P)[5#Zsf;VivB,nPCD!nI\GTyPfrxP@V#

;PZ$bvVZdkP1ETfrxP@V *7#$b2vVZdkP,k!PK!n#1z"TnkKb

VPDM'rBq1,K=(G#PC#}g,zI\#{7(vfn_Dfr,;s=wD)M'{Ob)

fr#

TyPfrxP@V *Z@VZd|(yPfr,x^[GqfZ$b,k!PK!n#

X*fr#Mi

#Mi|,#M9(ZdS}]Pa!DfrD`XE"#

i4a{

zIT9CT0rPD“#M”!n(4/@X*fr#MyzIDfr#ZzIBZcrT#M@V.0/@

#Mia9z4=frD`XE"#

#M@V

4E/D#MiITmS=wP,CZxP@V#PX|`E",kNDZ 403D:9CwPD#Mi;w

b#CZ@VD#MiZdwTDT0rP|(;vnbD“hC”!n(#PX|`E",kNDZ 2163D

:X*fr#MihC;wb#

X*fr#Mij8E"
X*fr#MiT>dvi4wD“#M”!n(PD#MDj8E"#PX9CKi4wD|`E",kND

6Modeler C'8O7(ModelerUsersGuide.pdf) Pjb*:&mdv;D?V#

GSAR (#Yw+4(`v_P0: $A DBVN,gBmy>#

m 23. X*fr(#Yw4(DBVN

VN{F hv
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m 23. X*fr(#Yw4(DBVN (x)

$A-<prediction># KVN|,#MTQ@VG<D$b#

<prediction> G|(Z#MD“$b”G+PDVN{F,x # GdvfrD`ErP

(}g,g{+CVhC*|( 3 ufr,G4`ErP+S 1 = 3)#

$AC-<prediction># KVN|,$bPDCEH#

<prediction> G|(Z#MD“$b”G+PDVN{F,x # GdvfrD`ErP

(}g,g{+CVhC*|( 3 ufr,G4`ErP+S 1 = 3)#

$A-Rule_ID# KVN|,kTQ@V}]/P?vG<xP$bDfrDj6#

# GdvfrD`ErP(}g,g{+CVhC*|( 3 ufr,G4`ErP+S

1 = 3)#

X*fr#MihC
X*fr#MiD“hC”!n(T>#MD@V!n#;PZ+#MmS=w$wxPCZ@V.s,K!n

(EIC#

ns$b} 8(*?vn/O|(Dns$b}#JCZKBq/OD"CEH5n_Dfr+CZ*G<z

I$b,$bD}?;,}8(DO^#+K!nkfru~!ndO9CIzI“nQ”$b,dPnQ8D

Gn_6pDCEH"'VH"vfHH#

fru~ !qCZ7(fr?HDH?#fr+4K&!qDu~?HxPEr,T5Xn/ODnQ$b#

zITSBPj<P!q#

v CEH

v fr'VH

v vf

v u~'VH

v ?p\&

JmX4$b *Z@V1|(`u_P`,a{Dfr,k!PK4!r#}g,!PK!nm>ITTBP

frxP@V:

bread & cheese -> wine cheese & fruit -> wine

*Z@V1E}X4$b,k!{!PK4!r#

":;PZ.0Q$b}yPa{ (wine & pate) DivB,Ea+_P`va{Dfr (bread & cheese &

fruit -> wine & pate) S*X4$b#

;PZ$b4vVZdkP1ETfrxP@V !PKrI7#a{;a2vVZdkP#}g,g{xP@

VD?DG*KxP;nR_z7Fv,G4Q-|,M@DdkI\;a:rm;vbyDR_#ZbVi

vB,k!PK!n#m;=f,g{z7W/Cr_G;NTD(gLR"$yzi7r_@z=),G4

a{QfZZdkPDfrI\P)[5#Zsf;VivB,nPCD!nI\GTyPfrxP@V#

;PZ$bvVZdkP1ETfrxP@V !PKrI7#a{2vVZdkP#1z"TnkKbVPD

M'rBq1,K=(G#PC#}g,zI\#{7(vfn_Dfr,;s=wD)M'{Ob)fr#

TyPfrxP@V *Z@V1|(yPfr,x^[a{GqvVZdkP,k!PK!n#
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Z 13 B 1drP#M

*24*xP$b?

$bDb<MGT;vr`vrPZ;(1dZD5xP$T#}g,zI\#{$b3v5Pz7r~qD

$Zhs,TcVdJ4xPFlrdM#r*F.v_D5)h*1d,yT$bZ\`F.}LP<G;

vX;IYD$_#

1drP(#=(Y(z7G<\aTRX],49;Gj+;y2aG#S|,cT(}P?}%T+4w

v|CDv_#}g,*K$bB;jDz[?,zI\CSVvqjDz[?*<,44|j4<PD)"

9wFr#=(g{fZD0)#+#=I\\Qb?#}g,g{zDz[?Z8\.Z,xO},G4b

G>ZT-rX9G;V$ZwFD*<?

9C3F(#<u,ITVv}%}]PfZD#="ST$b,T7(CrPD445I\tZD6'#d

a{GzDv_y@]D$b|*<7#

1drP}]

1drP GTfID1ddtI/Db?5DPr/O,}g,?UDI1[qr?\Dz[}]#b?5I

TGzPK$DNNZ],?vrP(#ITi*BP`p.;:

v rd?#*$bDrP#

v $bd?#bGI\PzZbM?jDrP,}g9Ccf$c4$bz[?#$bd?;\CZ ARIMA #

M#

v B~#;VXbD$bd?rP,CZ5wI$bDX4"zB~,}gYzn/#

v I$#;VXbD$bd?rP,CZ5w;NTB~,}g#gr1$U$#

1ddtITzmNN1d%;,+yPb?5D1ddtXk`,#xR,;Pb?5DNN1ddtXk

hC*1'5#rK,Pb?5D1ddt}(|(b?5*1'5D1ddt)(e}]z7G<6'D1

d$H#

1drPDXw

P?rP}%DP*PzZfpdPD#=Sxwv|CD$b#+dfFI<1,m`1drPMamVv

BP;Vr`VXw:

v wF

v >Z\ZMG>Z\Z

v veM=x

v gb5

wF

wF G8rP.=Dp%O}rB5rrP5f1dDFFxvsru!DwF#
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wFHITG V? D,2ITG +V D,x;vrPIT,1eVb=VwF#Sz7G<44,I1P

!8}DrP<\DwFGO}D#-Ctu1ZymVvDGV?B5wF,x-C1Y1ZmVvDGV

?O}wF#

wFHITG _T D,2ITG G_T D#_TwFG8rP.=mV*}vSr:vS,MM>pT%

{F"n;`#G_TwF(#mV*6v,4`TZT0DrP5IH}Xv$#

+V_TwFI(}8}=,#MM ARIMA #M\CXbOM$b#Z9( ARIMA #MD}LP,(#a

TmVvwFDrPxPxV,T{}wFD0l#

>ZT\Z

>ZT\Z GrP5PI$bDX4#=#

>ZT\ZkrPD1ddt`*5#}g,BH}](#af>HMjHx-7#BHrPI\amVvZ

;v>HOMDwT>H\Zr?j.~B]<vVe5DjH\Z#mVv>ZT\ZDrPF.*_P >

ZT #

>Z#=TZq!<CDbOM$bG#PC,C46q>ZTDP8}=,#MM ARIMA #M#

G>ZT\Z

G>ZT\ZGrP5PI\^($bDX4#=#

< 53. wF

< 54. >ZT\Z
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3)rP(g'5J)wTXmVv\ZTP*;+bV\ZTD\Zaf1dxd/,rK\Q$bN1_

N1M#d{rPI\_PI$bD\Z,+I\ktz";j+GO,r_d\ZH;j$#}g,1+q

-uz,kBV%KK/a`XDzJCNM3W?tDjrM;N,9Pm`ZLZU,dtzUZ?j<

ad/#

G>Z\Z#=\Q(#,(#avS$bD;7(T#}g,I1P!Dm`rP5}M#9$b_D,&

^&x5#4cgK,1fZG>Z#=1,9GPX*ST5w#Zm`ivB,zT;ITRvkz7}

]bOC\CD#M,Sxns^HXu!$bPD;7(T#

veM=x

m`rP<avV.=;d#|G(#V*=V`M:

v rP.=;;" Y1TDd/,rF ve

v rP.=;;" @CTDd/,rF =x

[b==xrve1,R=;V2FOmDbM\X*#1drP#MGC45w%dxG;dD#rK,|

GyyM@ve"*=xy_b,<B#MbOn?Kb,vS$bD;7(T#(3)>ZT5}I\mV

*;;D.=d/,+C.=Z;,D>Z\Z.dr#VH(#)

g{E/GITbMD,G4IT9C I$ r B~ *d(##}g,1973 j 8 B,/Mdvzi/ (OPEC)

d<D/M{K<BK(urMJD1gd/,-}}B.sEV4=}#.=#(}*C{KB8(;v c

< 55. G>ZT\Z

< 56. verP
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I$ ,ITDF#MDbOH,rKITdSa_$bD<7T#}g,3vc[jI\a"V,yPL7y

jG5[ 50% D1lz[?H=1_v\`#(}+5[ 50% DYz8(*;v(ZD B~ ,ITDF#

MDbOH,@F+4X4CnYzk)D0l#

gb5

1drP.=P^(bMDd/F* k:5 #b)[b5krPPDd{5;;B,I\aTx0lVv,

Sx0l1drP#MD$b\&#

B<T>K1drPP#{D8Vk:5#6_m>;Pk:5DrP#l_m>g{rP|,k:5ivB

I\fZD#=#b)k:5+?i* 7(T k:5,r*|G;0lrPDy5.=#

< 57. k:5`M
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v STk:5#STk:5mV*;N[bPvVDl#srl#!D5#sx[b;\STk:5D0l#

,xDSTk:5(#F*S(k:5^9#

v 4Bk:5#4Bk:5DXw*u<0l;1Tsx[bzzwC#b)k:5D0lI\afE1dD

FFx;Ov?#

v .=d/k:5#TZ.=d/,k:5.svVDyP[b5yF/=B.=#kSTk:5`4,.=

d/k:5a0lm`[b5,"R_P@CT0l#

v 21d/k:5#21d/k:5`F.=d/k:5,;GbVk:5Tsx[bD0lJ8}]u#n

U,CrPaV4=}#.=#

v >ZSTk:5#>ZSTk:5mV*TL(1ddtX4vVDl#srl#!D5#

v V?wFk:5#V?wFk:5aZvVu<k:5.s,ZrPPzz;vIk:5PD#=y<BD

{e/F#

1drPPDk:5lb|(7(fZDNNk:5D;C"`MMs!#Tsay (1988) avK;vCZlby

5.=d/T6pv7(Tk:5D|z}L#K}LG+;vYh;fZk:5D1drP#Mkm;v_

Pk:5D#MxPHO#S=v#M.dDnlC=+NNx(cS*k:5D0lD@F#

T`X/}M?VT`X/}

T`XM?VT`XG10rP5M}%rP5.dX*HDb?,mwZ$b+451}%DD)rP5n
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D#

< 58. rPD ACF <

Z 13 B 1drP#M 221



!\`}nKPK$DrP<;H(,+;*\;(}&Cd;(g,T;T}"nVr>ZnV)9rP#

VH(,G4 ARIMA MGP'D#

=nH(d;#=nf1dd/DrP(#IT9CT;T}d;r==yd;4#VH(#b)d;2F*

/}d;#

v T;T}#TrP5!T;T}#

v ==y#TrP5&C==y/}#

T;T}d;M==yd;;\CZ_P:5DrP#

.=H(d;#ACF P5D:}B5m>?vrP5<kO;v5_P\?D`XT#(}VvrP5Dd/,

zITqC;vH(.=#

v r%nV#FcrPP?v5kO;v5.dDn,rPPnID5}b#bb6E-}nVDrP+H

-<rPY;v5#

v >ZTnV#}Fc?v5kO;v>Z5.dDn5b,d{ykr%nV`,#

+r%nVr>ZnV,1CZT}d;r==yd;1,\GH&C=nH(d;#,19Cr%nVM>

ZnV1,^[WH&Cr%nV9G>ZnV,C=DrP5y`,#

$bd?rP

$bd?rP|(I\PzZbM*$brPDP*D`X}]#}g,;vxOc[Lr?<c[LI\a

y]JDD?<}?"*(Dg0}?r+>x3DcwN}4$bz[?#

NNrP<ITw*$bd?,u~GCrPkSl=*$bD+41d,"R_P;fZ1'5Dj{}

]#

r#MPmS$bd?1TwX*K#mSs?$bd?avS@F#MyhD1d#d;mS$bd?IT

a_#MbOz7}]D\&,+";b6EC#MM;(\zz|CD$ba{,r*vSD4SBPI\

0;OylIDi3#mkD?jG,RvD#MHGnr%D,,1V\wv\CD$b#

;cxT,(i$bd?D}?&!Zy>s!}T 15(4n`? 15 v[b5;v$bd?)#

|,1'}]D$bd?#;\Z$bP9C|,;j{}]r1'}]D$bd?#bJCZz7}]M+

45#Z3)ivB,I(}hC#MD@F6'TcZ@F#M1E}nI}]4\bOv^F#

1drP(#Zc

1drPZcI*1drP@F8}=,#M"%d?[OTXiF/=y5 (ARIMA) #MM`d? ARIMA

(rd;/})#M"yZ1drP}]zI$b#

8}=,G;V9CH0DrP[lDS(54$b445D$b=(#rK,8}=,;GTT}]Dm[
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1. Gardner, E. S. 1985. Exponential smoothing: The state of the art. Journal of Forecasting,4, 1-28.
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2. Box, G. E. P., G. M. Jenkins, and G. C. Reinsel. 1994. Time series analysis: Forecasting and control, 3rd ed. Englewood Cliffs, N.J.:

Prentice Hall.
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3. Pena, D., G. C. Tiao, and R. S. Tsay, eds. 2001. A course in time series analysis. New York: John Wiley and Sons.
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}C,"XBKPwTzIB#M#+G,g{IT9CD;P#fZD~PD-<#M,G4TI9CC#

MzI1drPZc,;s+KZcmS=|,Q|B4D~}CDBwP#YhZKBwP“1ddt”Zc

(dPQ+dthC*“B”)Z“1drP”Zc0ek,KPKBw+zIh*DB#M#

228 IBM SPSS Modeler 17 (#Zc



1drP#Mi
1drP(#Yw4(K_P0: $TS- D`vBVN,gBmy>#

m 24. 1drP(#Yw4(DBVN.

VN{F hv

$TS-colname ?v?jrP#M$bD5#

$TSLCI-colname ?vQ$brPDCExdB^5#*

$TSUCI-colname ?vQ$brPDCExdO^5#*

$TSNR-colname ?PzID#M}]PDkyPn5#*

$TS-Total KPD $TS-colname 5D\F#

$TSLCI-Total KPD $TSLCI-colname 5D\F#*

$TSUCI-Total KPD $TSUCI-colname 5D\F#*

$TSNR-Total KPD $TSNR-colname 5D\F#*

* b)VNDI{T(}g,ZmSmqZcDdvP)!vZ1drP#MiD“hC”!n(OD!n#kN

DwbZ 2313D:1drP#MhC;,Kb|`E"#

TZdk=1drP9(ZcPD?vrP,1drP#Mi+T>*b)rP!qD;,#MDj8E"#

ITdk`vrP(}gPXz7_"XxrVbD}]),RTZ?v?jrPIzI;v@"D#M#}

g,g{O*+?XxDUkIbO ARIMA #M,+w?XxDUkv\bOr%F/=y5#M,G4a

9CJOD#MT?vXxxP@V#

TZ?v9(D#M,1!DdvP:#M`M"8(D$bd?}0bOHb?(1!*=HD R ==)#

g{Q8(k:5=(,G4aP;PCZT>lb=Dk:5}#1!dv9|( Ljung-Box Q P"TIH

PMTx`X5P#

9IT!q_6dv,dP+T>TB=SP:

v R ==

v RMSE(y=ysn)

v MAPE(=yxTYVsn)

v MAE(=yxTsn)

v MaxAPE(nsxTYVHsn)

v MaxAE(nsxTsn)

v j</BIC(j</469E"<r)

zI#ITX=wr!CeD#MizI“1drP”(#Zc#

v zI“(#”Zc#9CCZ4(K#M/DhC+“1drP”(#ZcEC=wP#Y}xT,KYwDb

eZZ,g{*9Cb)#MhC,4R;=CZzIb)hCD(#Zc1,ITZwPqCb)h

C#

v #MA!Ce#+|,yP?jD#MiEk#M\mw#

(#
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4!r#!q*Z@V19CD#M#1!ivBa!PyP4!r#!PyP M !{!PyP 4%aT;

vr%DYwwCZyPD4!r#

Er@]#9z\;48(T>PD}rr5rTwvdvPxPEr#“!(”!nIy]I4!r!(D;

Pr`PTdvxPEr#Y}xT,KYwDbeZZ,9{F*S“Market_1”=“Market_9”.dD?jV

NT>Z“Market_10”.0,r*Z1!Er3rB,“Market_10”+1ST>Z“Market_1”.s#

i4#1!S<(r%)+T>y>DdvP/O#_6!n+T>bOHb?D=SP#

@cP9CDG<}#-<4}]D~PDP}#

?j#“`M”ZcPj6*?jVN(G+*?jDVN)DVN#

#M#CZK?jVND#MD`M#

$bd?#CZK?jVND$bd?(G+*dkDVN)}#

k:5#;PZQks(Z“(R(#w”r ARIMA j<P)T/lbk:51,EaT>KP#T>D5*

lb=Dk:5}#

L(D R = (Stationary R-squared). CZHO#MD=H?Vkr%y}#MDH?5#1fZwFr>Z#

=1CH?5TU( R ==|_EF#L(D R =IT*:5,d6'*:^n= 1#:5m><GPD#

MHy<#M*n#}5m>yliD#MHy<#MC#

R = (R-Squared). _T#MDbOEHb?,P1F*v(5}#|Grd?PIXi#MbMDdlDH}#

|D!56'iZ 0 = 1 .d#n!5m>#M;\\CXbO}]#

RMSE. y=ysn#y=nD==y#CZb?rd?rPkd#M$b.=DnlLH,Ckrd?rP`

,D%;}m>#

MAPE. =yxTsnYVH#b?`XrP`d#M$bH6Dd/LHDb?#|9C@"%*,rKIT

CZHO_P;,%*DrP#

MAE. =yxTsn#b?rPkd#M$Z.=Dd/LH#MAE Z-<rP%*P(f#

MaxAPE. nsxTYVHsn#ns$bsn,TYVHN=m>#Kb?Thk$bDn5iN\Poz#

MaxAE. nsxTsn#ns$bsnw*@"rPT`,%;m>#k MaxAPE `F,|Thk$bDn5

iN\Poz#nsxTsnMnsxTYVHsnITvVZ;,DrPc#}g,13;OsrP5Dx

TsnTsZ3;O!rP5DxTsn1#ZbVivB,nsxTsn+vVZOsrP5&,nsxT

YVHsn+vVZO!rP5&#

j</ BIC (Normalized BIC). j</469E"<r#"T5w#M4STD#M\ebOHD;cTb?#

|G;VyZy=snD@V,|,#MPN}}?D#VMrPD$H##Va%}_P|`N}D#MD

EF,9C3F?WZ(};,#MkT`,rPxPHO#

Q#Ljung-Box Q 3F?#C#MPPnmsDfzbT#

df#TIH#@FX(?j1TId/D#MN}?#

< 59. “+!”4%M“!{+!”4%
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Sig#Ljung-Box 3F?DTxT5#TxT5!Z 0.05 m>Pnms;GfzD#

**3F#K?V|,;,PDwV**3F?,|(=y5"n!5"ns5MYV;5#

1drP#MN}

“N}”!n(PvCZ9(!(#MDwVN}Dj8E"#

T>#MDN}#!q*TdT>N}j8E"D#M#

?j#C#M$bD?jVN(G+*?j)D{F#

#M#CZK?jVND#MD`M#

VN(v^ ARIMA #M)#TZ#MP9CD?vd?<|,;v`&Du?,WHG?j,SEGwv$
bd?(g{P)#

d;#8>Z9(#M0*KVN8(Dd;D`M(g{P)#

N}#TdT>BPj8E"D#MN}:

v SY(v^ ARIMA #M)#8>#MP**KN}<GDSY(g{P)#

v @F#N}@F#C5CZFc$b5M?jVNDCExd#

v SE#N}@FDj<sn#

v t#N}@F5}Tj<snsD5#

v Sig#N}@FDTxT.=#0.05 TOD5S*;PTxD3Fbe#

1drP#MPn

“Pn”!n(*?v9(D#MT>KPn(8Z{5M5J5.dDn5)DT`X/} (ACF) M+T`X

/} (PACF)#kNDwbZ 2213D:T`X/}M?VT`X/};,Kb|`E"#

T>#MD<#!q*TdT>Pn ACF MPn PACF D#M#

1drP#Mc\

#MiD“**”!n(T>KPX#MDBPE":#M>m(Vv)"#MP9CDVN(VN)"9(#

M19CDhC(9(hC)M#M57(57E*)#

1Z;N/@KZc1,“**”!n(Da{G[~p4D#*i4PK$Da{,I9Cn?s`D9*X

~9*n?,r%w +?9* 4%T>yPa{#1axTn?Di41,*K~Xa{,I9C9*X~

[~*~XDX(a{,r%w +?[~ 4%[~yPa{#

Vv#T>8(#MD`XE"#

VN#Pv9(#M1Cw?jMdkDVN#

9(hC#|,9(#M19CDhCD`XE"#

57**#T>#M`M"CZ4(#MDw"#M4(_"#M9(1dM9(#MyDCD1d#

1drP#MhC

9C“hC”!n(,IT8((}(#Yw4(D)=SVN#

*?v*xP@VD#M4(BVN#9zIT8(*?v*xP@VD#M4(BVN#
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v FcCE^FDO^MB^#g{!PKK!n,G4TZ?v?jVN,+Vp*CExdO^MB^

4(BVN(xP1!0: $TSLCI- M $TSUCI-),",14(b)5D\F#

v FckyP5#g{!PKK!n,G4TZ?v?jVN,+*#MPn4(BVN(xP1!0:

$TSNR-),",14(b)5D\F#

Ud-1d$b(#Zc
Ud-1d$b (STP) Pm`1ZD&C,}gt1\m(~orh)"Tz5~q$L&xP('VvM$b

r_xP+2;(f.#Zb)&CP,(#*TUdM1dxP\DHb?#I\kG<b)b?5`XD

Jb|(D)rS0l44D[b5"gN5VyhDd/r_gN|CX\m53?*KXpb)Jb,z

ITZ;,;C9C\;$b445D3F<u,"ITT=XT#MIwrSxP(#T4PYhivV

v#

STP Vv9C|,;C}]"$bdkVN($bd?)"1dVNM?jVND}]#?v;CZ}]P<

Pm`P,b)Pm>?v$bd?Z?vb?1dD5#Vv}]s,IT9CC}]4$bVvP9CD

N4}]ZNb;C&D?j5#"R,9IT$bN1\;q*441dcDdk}]#

Z IBM SPSS Modeler 20D Demos ?<P,a)K{* server_demo.str Dw,bvwT>KPXgN9

C STP DP'>},"}C}]D~ room_data.csv M score_data.csv#IS Windows“*<”K%D IBM

SPSS Modeler LriPCJ Demos ?<#server_demo.str D~;Z streams ?<P#

Ud-1d$b - VN!n
Z“VN”!n(O,zIT!qG9CONZcPQ(eDVNG+hC9GV/xPVNVd#

9C$(eG+

K!n9CON“`M”Zc(rON4ZcD“`M”!n()PDG+hC(v^?jM$bd

?)#

9C(FVNVd

*ZKA;OV/Vd?j"$bd?Md{G+,k!PK!n#

VN T>}]PyPIT!qDVN#9C}74%IT+KPmPDnV/Vd=A;R`DwVr#

<j8>?vVNDP'b?6p#

":TZ?v;C?v1dxd,STP <h* 1 uG<E\}#KP;rK,b)GXhVN#

ZVN0qW?,%w+?4%+!PyPVN(bkb?6p^X),%w%@Db?6p4%+

!PyP_PCb?6pDVN#

?j !q;vVNw*$b?j#

":z;\!qb?6p*“,x”DVN#

;C !q*Z#MP9CD;C`M#

":z;\!qb?6p*“XmUd”DVN#

;Cj)

N4}](#|,;vmwcXwD{FDVN,}g,bI\G!/TNx/1=Pr_zRrXx

D{F#9CKVNIT+{Frj)k;C`X*,=(G!q;vV`VN4j"dvPDy!

;CVN#

1dVN

!q*Z$bP9CD1dVN#
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":z;\!qb?6p*“,x”Rf"`M*1d"UZ"1dAGr{}DVN#

$bd?(dk)

!q;vr`vVNw*$bdk#

Ud-1d$b - 1dxd
Z“1dxd”0qP,zIT!qCZhC1dxdMf1dFFxPDNNXhc\D!n#

ZzIT9( STP #M.0,h*xP}]<8Tc+1dVN*;*w};*9C\;xPbV*;,1d

VNPDG<.dXkPL(Dxd#g{}]P4|,KE",k9CK0qPD!n4hCKxd,;s

E\9C(#Zc#

1dxd !qz#{}]/*;*Dxd#ICD!n!vZZ“VN”!n(O!qw*#MD1dVNDV

Nf"`M#

v \Z vICZ{}1dVN;bG;5P;kNNd{ICDxd%dDxd,"R?vb?5.d<_P

;BDxd#

v j] vICZ“UZ”r“1dAG”1dVN#

v >H vICZ“UZ”r“1dAG”1dVN#g{z!qKK!n,G453+a>z!qFj*<B]#

v B] vICZ“UZ”r“1dAG”1dVN#

v \ vICZ“UZ”r“1dAG”1dVN#

v l vICZ“UZ”r“1dAG”1dVN#

v !1 vICZ“1d”r“1dAG”1dVN#

v VS vICZ“1d”r“1dAG”1dVN#

v k vICZ“1d”r“1dAG”1dVN#

1z!qK1dxd1,53+a>zn4|`VN#ICDVN,1!vZ1dxdMf"`M#TBPm

T>KI\aT>DVN#

v ?\l}

v ;lD!1}

v ;\D*<UZ ;\DZ;l

v ;lD*<1d BD;lD*<1d#

v xd5 zIT!qBPdP;v!n:1"2"3"4"5"6"10"12"15"20 r 30#

v *<B] Fj*<DB]#

v *<\Z g{z9CDG\Z,k!q*<\Z#

}]k8(D1dxdhC%d g{}]Q|,}7D1dxdE""R;h*xP*;,k!PK4!r#

!PKrs,c\xrPDVN+;IC#

c\

;PZz!{!P}]k8(D1dxdhC%d4!r1EIC;k8(CZc\VNTck8(xd%d

D!n#}g,g{PT\MB*%;DlO}],G4ITT\5xPc\r“[F”,TqCyHDBd

t#k!q*CZc\;,VN`MD1!hC,"4(z#{CZNNX(VNDNN(FhC#

v ,x hC*&CZ4pv8(DyP,xVND1!c\=(#zITSBP=(P!q:

– M

– y5
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– n!5

– ns5

– P;}

– Z;vDV;}

– Z}vDV;}

v {e hC*&CZ4pv8(DyP{eVND1!c\=(#zITSBP=(P!q:

– #=

– n!5

– ns5

v j> hC*&CZ4pv8(DyPj>VND1!c\=(#zITSTB=V=(PxP!q:

– g{NN5<* true,G4* true

– g{NN5<* false,G4* false

y8(VND(FhC *+X(c\/}&CZvpVN,kZKmP!qVN"!qc\=(#

v VN 9CmSVN4%TT>“!qVN”T0r"!qyhVN#y!qDVN+T>ZKPP#

v c\/} SB-PmP,!qCZ+VN*;*8(1dxdDc\/}#

Ud-1d$b - y>9(!n
9CKT0rPDhCIThCy>#M9(!n#

#MhC

|(X`

|(X`(#MPD#}n)ITa_bD\e<7H#g{zITYh}])}-c,rITE}

X`#

nsTXiW

TXiW8(9CD)H054$b105#9CK!nIT8(CZFcB5DH0G<}#zI

T!qiZ 1 k 5 .dDNb{}#

Ud-=n

@F=(

!q*9CD@F=(;zIT!qN}rGN}#TZN}=(,zITS}V#M`MPxP!

q:

v Gaussian

v 8}

v ]8 g{!qK!n,G49Xk8(*9CD]6p#K6pITGiZ 1 k 2 .dDNb5,

"T 0.1 *v?d/#

Ud-1d$b - _69(!n
l$ STP DC'IT9CBP!nT#M9(}LxP"w#

1'5DnsYVH

8(#MPIT|(D|,1'5DG<y<DnsYVH#
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#M9(PCZYhliDTxT.=

8(CZ STP #M@FDyPli(|(=nbOEHli"'& F liM5} T li)DTxT

.=5#K6pITG 0 k 1 .dDNN5,"T 0.01 *v?d/#

Ud-1d$b - dv
Z9(#M.0,k9CK0qPD!n4!q*|(Zdvi4wPDdv#

#ME"

#Mf6

!PK!nm>+#Mf6E"|(Z#MdvP#

1dE"**

!PK!nm>+1dE"**|(Z#MdvP#

@@

#MJ?

!PK!nm>+#MJ?|(Z#MdvP#

y5a9#MPD'&li

!PK!nm>+'&liE"|(Z#MdvP#

bM

#M5}Dy5a9

!PK!nm>+y5a9#M5}E"|(Z#MdvP#

TXi5}

!PK!nm>+TXi5}E"|(Z#MdvP#

Ud%dli

!PK!nm>+Ud-=n(4Ud%d)liE"|(Z#MdvP#

N}Ud-=n#MN}<

!PK!nm>+N}Ud-=n#MN}<E"|(Z#MdvP#

":v1zZ“y>”!n(O!qKN}@F=(1,K!nEIC#

`XTH<

!PK!nm>+?j5D<|(Z#MdvP#

":g{#MP|, 500 vTOD;C,G4;a4(<dv#

`XT<

!PK!nm>+`XTD<|(Z#MdvP#

":g{#MP|, 500 vTOD;C,G4;a4(<dv#

;C[`

!PK!nm>+;C[`dv|(Z#MdvP#;P;h*CJ<}]DdvEa|(Z[`d

vP#

":;\*GN}Ud-=n#M4(Kdv#

g{!qKK!n,G4IThCBPwn:

v `FHP5 k!qP5,o=KP5Ddv[`+;S*c;`F,SxO"=%v[`P#
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v *T>Dns[`} khC#MdvPIT|(D[`}DO^#

Ud-1d$b - #M!n
#M{F ITy]?jVNT/zI#M{F,r_8((F{F#T/zID{FG?jVN{F#

;7(TrS (%) ;7(TrSG;vYVH5,m>$b441D;7(Tv$#fExk44D?v=h,

$b;7(TDOB^+4KYVH]v#khC*&CZ#MdvD;7(TrS;b+hC$b5DOB

_g#

Ud-1d$b#Mi
Ud-1d$b (STP) #MiT>dvi4wD“#M”!n(PD#MDj8E"#PX9CKi4wD|`E

",kND6Modeler C'8O7(ModelerUsersGuide.pdf) Pjb*:&mdv;D?V#

Ud-1d$b (STP) (#Yw+4(`v_P $STP- 0:DBVN,gBmy>#

m 25. STP (#Yw4(DBVN

VN{F hv

$STP-<Time> Z#M9(}LP4(D1dVN#“9(!n”!n(D“1ddt”0qPDhC7(

K4(KVND==#

<Time> G“VN”!n(O!qw*1dVNDVND-<{F#

":;PZ#M9(}LP*;K-<1dVNDivB,Ea4(KVN#

$STP-<Target> KVN|,?j5D$b#

<Target> G#MD-<?jVND{F#

$STPVAR-<Target> KVN|, VarianceOfPointPrediction 5#

<Target> G#MD-<?jVND{F#

$STPLCI-<Target> KVN|, LowerOfPredictionInterval 5(4CEHB^)#

<Target> G#MD-<?jVND{F#

$STPUCI-<Target> KVN|, UpperOfPredictionInterval 5(4CEHO^)#

<Target> G#MD-<?jVND{F#

Ud-1d$b#MhC
9C“hC”!n(ITXFzO*(#YwPIS\D;7(T6p#

;7(TrS (%) ;7(TrSG;vYVH5,m>$b441D;7(Tv$#fExk44D?v=h,

$b;7(TDOB^+4KYVH]v#khC*&CZ#MdvD;7(TrS;b+hC$b5DOB

_g#

TCM Zc

9CKZcIT4(1dr{#M (TCM)#
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1dr{#M

1dr{(#"T"V1drP}]PDX|r{X5#Z1dr{(#P,z8(;i?jrPT0b)?

jD;ir!dk#by,}L+*?v?j9(;vTXi1drP#M,"Rv|(G)k?j_Pr{

X5Ddk#K=(;,Z+31drP(#,Z+31drP(#P,zXk*?jrPT=8($bd

?#IZ1dr{(#(#f0*`v`XD1drP9(#M,rKa{F*#M53#

Z1dr{(#OBDP,uor{8DGq<\r{X5#TZ1drP X M1drP Y,g{,1@]

X M Y D}%5T Y xPXiyzzD Y #MEZvT Y D}%5xPXiyzzD#M,G4+1d

rP X F*1drP Y D“q<\-r”#

>}

5qv_F(_IT9C1dr{(#4"Vhv5qDs?yZ1dDH?PDr{X5#VvI\aR>

8vIXdk,b)dkTX|('8jD0lns#

sM IT 53D\m_IT9C1dr{(#Zs?`%X*DYwH?Plbl##by,(}r{#M;

vITlbl#,9\"Vb)l#DnPI\Dy>-r#

VN*s

XkAYP;v?j#1!ivB,+;a9C$(eG+*“^”DVN#

}]a9

1dr{(#'V=V`MD}]a9#

yZPD}]

TZyZPD}],?v1drPVN<|,%v1drPD}]#Ka9G1drP(#wy9C

D+31drP}]a9#

`,}]

TZ`,}],?v1drPVN|,`v1drPD}]#by,X(VNZD%@1drP+I

`pVN(F*,HVN)D;i5j6#}g,=V;,z[~@(c[M Web)Dz[}]I\

f"Z%v sales VNP#{* channel R5*“retail”M“web”D,HVN8>kb=Vz[~@PD

?V~@`X*DG<#

*(#D1drP

Z“VN”!n(O,k9C1drPhC48(*|(Z#M53PDrP#

k!q&CZ}]D}]a9!n#TZ`,}],k%w!q,HT8(,HVN#8(,HVND3r(

eKb)VNZyPsxT0rMdvPDT>3r#k9C“!q,H”ST0rODrOMrB}74%T

,HVNxPXBEr#

TZyZPD}],uorPD,ekuoVN`,#TZ`,}],|,1drPDVNF*H?VN#T

Z`,}],1drPIH?VNT0?v,HVND5(e#TZyZPD}]M`,}],"bBngB

y>#

v <G8(*r!dkr,1w*?jMdkDrP,Tc+d|(Z?v?jD#MP#?v?jD#M

<<U|,C?jTmDSY5#

v 8(*?FdkDrP<U|(Z?v?jD#MP#

v Xk+AY;vrP8(*?jr_,18(*?jMdk#
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v g{!PK9C$(eG+,G4G+*“dk”DVN+hC*r!dk#;PNN$(eG+3d=?F

dk#

`,}]

TZ`,}],kZxqP8(H?VN0`XG+,xqPD?;P<8(%vH?MG+#1!ivB,

#M53|,KxqP?;PDyP,HVNiODrP#}g,g{fZ region ,HM brand ,H,G4

Z1!ivB,8(H? sales w*?jb6ETZ region k brand D?viO,<fZ%@D sales ?j

rP#

TZxqPD?;P,zIT(}%w,HD!TE4%4(FNN,HVND5/O#KYw+r*“!q

,H5”ST0r#mb,z9ITmS">}r4FxqP#

rPF}PT>10T`XH?8(D,H5/OD}?#T>D5I\sZrPD5J}?(?v/OwP

;vT&DrP)#18(D3),H5iO4k`XH?y|,DrP`T&1,+"zbViv#

!q,H5: TZ`,}],zIT(}8(D),H5+&CZ_PX(G+DX(H?VN4(FVv#

}g,g{ sales G;vH?VN,channel G5*“retail”M“web”D,H,G4zIT8(“web”z[Gdk,

“retail”z[G?j#

yP5 8(|(10,HVNDyP5#bG1!!n#

!q*|(rE}D5

9CK!nIT8(10,HVND5/#g{T==!qK|(,G4+v|(!qD5PmP8

(D5#g{T==!qKE},G4+|(}!qD5PmP8(D5.bDyP5#

zITT*SPxP!qD5/xP}K#zc}Ku~D5+T>Z%d!n(P,;zc}Ku

~D5+T>Z4!qD5PmD;%d!n(P#+?!n(P>yP4!qD5,x^[8(K

24}Ku~#

v 8(}Kw1,IT9CGE (*) 4m>(d{#

v *e}10}Kw,kZ“}KT>D5”T0rPTQwn8(U5#

[b5

Z“VN”!n(O,9C[b5hCIT8(CZ(e[b5DVN#

IUZ/1d(eD[b5

zIT8([b5IUZ"1dr1dAGVN(e#}KCZ(e[b5DVNTb,k!qCZ

hv[b5DJ11ddt#y]8(D1ddt;,,z9IT8(d{hC,}g[b5.dD

dt(v?)r_?\Dl}#TZ1ddt,"bBngBy>:

v g{wv[b5.dD1dd`;(Z(}g&mz[)%D1d),k9C;(Z5#g{!q

K;(Z,G4XkS“}]8(n”!n(OD1ddthCP8(CZVvD1ddt#

v g{[b5m>UZM1d,"R1ddt*!1"VSrk,k9C?lD!1}"?lDVS

}r?lDk}#g{[b5m>1d(Vx1d)"R4}CUZ,x1ddt*!1"VSr

k,k9C!1}(G\ZT)"VS}(G\ZT)rk}(G\ZT)#

v y]!qD1ddt,K}LITlb1'D[b5#IZK}LY(yP[b5.dD1dd`

`H,"Y(41'[b5,rKPX*lb1'D[b5#}g,g{1ddt*“l”,"RU

Z 2014-10-27 sfzE 2014-10-29,G4mw1' 2014-10-28 D[b5#TZNN1'D[b5,

+e95#zITZ“}]8(n”!n(O8(CZ&m1'5DhC#

v 8(D1ddt9K}L\;lb=,;1ddtZD`vh*c\=;pD[b5"9wv[b

5Z1ddt_g(}g?vBDZ;l)&Tk,T7#wv[b5.dDd``H#}g,g
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{1ddt*“B”,G4,;vBZD`vUZ+c\=;p#K`c\F*Vi#1!ivB,

xPVi1,+Fc[b5D\M#(}“}]8(n”!n(ODc\MV<hC,zIT8(m

;VVi=(,}gFcwv[b5D=y5#

v TZ3)1ddt,=ShCIT(e}#Hd`1ddtPDPO#}g,g{1ddt*

“l”,+;P$wUP',G4zIT8(?\P 5 l,"R?\SGZ;*<#

I\Zr-7\Z(eD[b5

[b5ITI;vr`vm>\Zr\Z44-7(1Ao=Nb}?D-76p*9)D{}VN

(e#hzKa9,zIThvNNj<1ddt<^('VD[b5rP#}g,(}9Cm>j

D-7VNMm>BD\ZVN,"+;v-7D$HhC* 10,IThvvI 10 vBiIDFj#

CZ8(-7\ZDVN(eK\ZT6pDcNa9,ZKcNa9P,nM6pI\ZVN(

e#N_6pI6p* 1 D-7VN8(,SEI6p* 2 D-7VN8(,@K`F#}n_6p

Tb,?v6pDVN5TZN_6p<Xk_P\ZT#n_6pD5;C_P\ZT#}g,T

ZI 10 vBiIDFj,BZjP_P\ZT,xj;_P\ZT#

v ZX(6p,-7$HGNM6pD\Z$H#ZFj>}P,;P;v-76p,"R-7$H

* 10,bGr*NM6pm>B,x8(DFj|, 10 vB#

v k8(NN"Gp<Z 1 D\ZTVNDp<5#*lb1'5,PX*xPKhC#}g,g{

\ZTVNp<Z 2,+p<58(* 1,G4K}L+Y(CVND?v-7PDZ;v\Z<P

;v1'5#

Vv1ddt

CZVvD1ddtITk[b5D1ddt;,#}g,[b5D1ddt*“l”1,zIT!q“B”w*

Vv1ddt#by,53H+?U}]c\*?B}],;sY9(#M#z9IT!q+1ddtO$D

}]V<=OLD1ddtZ#}g,g{[b5G?>H}],G4zIT+?>H}]V<*?B}]#

4PVvyICD1ddtDIC!n!vZ(e[b5D==T0b)[b5D1ddt#XpG,g{[

b5I-7\Z(e,G4v'Vc\#ZbVivB,Vv1ddtXksZrHZ[b5D1ddt#

ITS“}]8(n”!n(OD1ddthCP8(VvD1ddt#c\rV<}]D=(Z“}]8(n”

!n(ODc\MV<hCP8(#

c\MV<

c\/}

g{CZVvD1ddtH[b5D1ddt$,G4+Tdk}]xPc\#}g,1[b5D1

ddt* “l ”"RVv1ddt* “B ”1,+4Pc\#ICDc\/}gBy>:

mean"sum"mode"min r max#

V</}

g{CZVvD1ddtH[b5D1ddtL,G4+Tdk}]xPV<#}g,1[b5D1

ddt*“>H”"RVv1ddt*“B”1,+4PV<#ICDV</}gBy>:mean r sum#

Vi/}

1[b5IUZ/1d(e,"R,;v1ddtZfZ`v[b51,+xPVi#}g,g{[b

5D1ddt*“B”,G4,;vBD`vUZ+Vi=;p,"k|GyZDB]`X*#ICD

Vi/}gBy>:mean"sum"mode"min r max#1[b5IUZ/1d(e,"R[b5D1d

dt8(*“;(Z”1,+<U4PVi#

":!\ViG;Vc\N=,+ZT1'5xPNN&m.04P,x}=Dc\GZTyP1'

5xP&m.s4P#g{[b5D1ddt8(*“;fr”,G4+v9CVi/}44P[/#
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+gl[b5c\=0;l

8(Gq+1dgl_gD[b5c\=0;lD5#}g,g{?;lD1d6'GS 20:00 *<D

8 !1,G4TZ?!1[b5,KhC8(Gq+iZ 00:00 k 04:00 .dD[b5|(Z0;l

Dc\a{P#v1[b5D1ddt*“?lD!1}”"“?lDVS}”r“?lDk}”,"RV

v1ddt*“l”1,KhCEJC#

y8(VND(FhC

zITT?vVN8(c\/}"V</}MVi/}#b)hC+2Gc\/}"V</}MVi

/}D1!hC#

1'5

dk}]PD1'5+f;*e95#ICDf;=(gBy>:

_Te5

9C_Te5(f;1'5#1'5.0Dns;vP'5T0.sDZ;vP'5CZe5#g{

rPPDZ;vrns;v[b5_P1'5,G4+9CrP*7r)2D=vn|ZG1'5#

rP=y5

9C{vrPD=y5f;1'5#

Z|cD=y5

9CP'\'5D=y5f;1'5#Z|cDgH*1'50sCZFc=y5DP'5}?#

Z|cDP;}

9CP'\'5DP;}f;1'5#Z|cDgH*1'50sCZFcP;}DP'5}?#

_TwF

K!n9CrPPDyPG1'[b54bOr%_TXi#M,;s9CC#M4e91'5#

d{hC:

1'5DnsYVH (%)
8(NNrPyJmD1'5DnsYVH#ZVvP,+E}1'5}?,}8(ns5DrP#

#f}]!n

?v,HVND;,5Dns}?

KhC&CZ`,}],CZ8(Nb;v,HVNyJmD;,5Dns}?#1!ivB,K^

FhC* 10000,+ITvs*NbsD}V#

#f9(!n

CExdmH (%)
KhCXF$b0#MN}DCExd#zIT8(NN!Z 100 D}}5#1!ivB,+9C 95%

CExd#

?v?jDnsdk}?

KhC8(?v?jD#MPJmDnsdk}?#zIT8( 1 = 20 6'ZD{}#?v?jD

#M<<U|,TmDSY5,rK+K5hC* 1 m>(;DdkG?jTm#

#M]n

KhCXFCZ7(?v?jDnQdk/OD|z=}L#zIT8(NNsZcD5#1!5*

0.001#
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k:5P5 (%)
g{y]#MFcxCDI\T8v[b5*,vKP5Dk:5,G4a+C[b5jG*k:

5#zIT8( 50 = 100 6'ZD5#

?vdkDSY}

KhC8(?v?jD#MP?vdkDSYn}#1!ivB,SYn}T/y]CZVvD1d

dt7(#}g,g{1ddt*B(v?*1vB),G4SY}* 12#(I!)zITT=8(S

Y}#8(D5Xk*iZ 1 = 20 .dD{}#

9CVP#MLx@c

g{QzI1dr{#M,G4!qK!n+4CTC#M8(Du~hC,x;9(B#M#b

y,MITXB@c"zIyZH0#MhC(+9COBD}])DB$b,SxZ!1d#

*T>DrP

b)!n8(*T>ddvDrP(?jrdk)#y8(rPDdvZ]Idv!nhC7(#

T>knQbO#M`X*D?j

1!ivB,+T>k 10 vnQbO#M(I R =57()`X*D?jDdv#zIT8(m;

vL(DnQbO#M},2IT8(nQbO#MYVH#mb,9ITSTBbOEHH?Px

P!q:

R = _T#MDbOEHb?,P1F*v(5}#|Grd?PI#MbMDdlDH}#|

D!56'iZ 0 = 1 .d#n!5m>#M;\\CXbO}]#

yy=YVHsn

CZH?rPD#M$b5k5b5.dDnlLH#|k9CD%;^X,rKICZH

O_P;,%;DrP#

y=ysn

y=nD==y#CZb?rd?rPkd#M$b.=DnlLH,Ckrd?rP`,

D%;}m>#

BIC 469E"<r#;VCZyZ -2 uYT}F;!qMHO#MDH?=(#5=!,m>

#MbOC=C#BIC 2a“M#”}`N}#M(}g,_Ps?dkD4S#M),+H

AIC |Oq#

AIC `XE"<r#;VCZyZ -2 uYT}F;!qMHO#MDH?=(#5=!,m>#

MbOC=C#AIC“M#”}`N}#M(}g,_Ps?dkD4S#M)#

8(wvrP

zIT8(h*ddvDwvrP#

v TZyZPD}],k8(|,yhrPDVN#y8(VND3r(eKb)VNZdvPDT

>3r#

v TZ`,}],k(}ZxqPkT|,rPDH?VNmSu?48(X(rP#;s,8(C

Z(eCrPD,HVND5#

– zIT1SZxqPdk?v,HVND5,2ITSIC,H5DPmPxP!q#*SIC

,H5DPmPxP!q,k%wyh,HD%*qPD!TE4%#KYw+r*“!q,H

5”ST0r#

– zIT(}Z“!q,H5”ST0rP%w{65<j"8(Qwn4Qw,H5Pm#Uq;

S*QwnDiI?V#QwnPDGE (*) ";m>(d{#

– xqPDrP3r(eKb)rPZdvPDT>3r#
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TZyZPD}]M`,}],dv<^F* 30 vrP#K^F|(8(DwvrP(dkr?j)

T0knQbO#M`X*D?j#pv8(DrPEHZknQbO#M`X*D?j#

dv!n

b)!n8(dvZ]#?jDdviPD!n**T>DrPhCy8(DnQbO#MD`X?jzId

v#rPDdviPD!nCZ**T>DrPhCy8(DwvrPzIdv#

\e#M53

T>#M53PwvrP.dDr{X5D<Nm>#yT>?jD#MbOH3FmMk:5m<

+|(ZdvnP#g{ZrPDdviP!qKK!n,G4+**T>DrPhCy8(D?v

rP4(;v%@Ddvn#

rP.dDr{X5_P`XDTxT.=,TxT.=OMm>X*O*X*#zIT!q~XT

xT.=sZ8(5DX*#

#MbOH3FMk:5

b)mPv!qT>D?jrPD#MbOH3FMk:5#b)mk“\e#M53”T>Z]PD

m|,`,DE"#b)m'VyPDj<8Sm&\M`-m&\#

#M'&M#MN}

b)mPv!qT>D?jrPD#M'&liM#MN}##M'&li|(#MP|,D?vd

kD F 3FM`XTxT5#

0l<

T>yX"rPkdy0lr0ldDd{rP.dr{X5D<Nm>#0lyX"rPDrPF

*-r#!q'&+zIu</*T>'&D0l<#!q-r+zIu</*T>-rD0l<#

!q-rM'&+zI=v%@D0l<,=vVpu</*-rM'&#ZT>0l<Ddvn

P,zIT(};%==Z-rM'&.dxPP;#

zIT8(*T>D-rr'&D6p},dP,Z;v6p}CGyX"rP#mbD?v6p<

T>yX"rPD|`dS-rr'&#}g,ZT>Da{P,&ZZ}6pDrP+Z~6pP

DrPw*1Sdk#Z}v6pPDrP\yX"rPdS0l,bGr*,yX"rPGZ~v

6pPDrPD1Sdk#

rP< b)<Pv!qT>D?jrPD[b5M$b5#ksxP$b1,K<9T>b)$bD$b5

MCExd#

Pn< b)<Pv!qT>D?jrPD#MPn#

w*dk

b)<PvyT>D?v?jD$Z4vT0C?jD 3 vw*dk#w*dkGTxT5n!Dd

k#*K'VdkM?jIC;,DLH,y am>?vrPD z CV#

$bm b)mPv!qT>D?jrPD$b50b)$bDCExd#

k:5y>-rVv

7(D)rPnPI\GyX"rPPwvk:5D-r#kT*T>DrPhCP8(DwvrP

DPmP|,D?v?jrP,<a4Pk:5y>-rVv#

dv

;%k:5mM<m

bvmM<mPv?vyX"rPDk:50k:5y>-r#TZ?vk:5,m

P<|,;P#<mG0l<#ZmP!q;P+Z0l<P;vT>;u76,C

76SyX"rP(ynPI\}p`X*k:5DrP#
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k:5D8Sm

bvmPv?vyX"rPDk:50k:5y>-r#bvmk;%=T>PDm

|,`,DE"#bvm'VyPDj<8Sm&\M`-m&\#

r{6p

zIT8(Qwy>-r1*|(D6p}?#K&9CD6pEnkkT0l<hvDE

n`,#

yP#M.dD#MbOH

bv1=<y]yP#M0y!bO3F4T>#MbOH#a)KBPbO3F:

R = _T#MDbOEHb?,P1F*v(5}#|Grd?PI#MbMDdlDH}#|

D!56'iZ 0 = 1 .d#n!5m>#M;\\CXbO}]#

yy=YVHsn

CZH?rPD#M$b5k5b5.dDnlLH#|k9CD%;^X,rKICZH

O_P;,%;DrP#

y=ysn

y=nD==y#CZb?rd?rPkd#M$b.=DnlLH,Ckrd?rP`,

D%;}m>#

BIC 469E"<r#;VCZyZ -2 uYT}F;!qMHO#MDH?=(#5=!,m>

#MbOC=C#BIC 2a“M#”}`N}#M(}g,_Ps?dkD4S#M),+H

AIC |Oq#

AIC `XE"<r#;VCZyZ -2 uYT}F;!qMHO#MDH?=(#5=!,m>#

MbOC=C#AIC“M#”}`N}#M(}g,_Ps?dkD4S#M)#

$Zk:5

bvuN<T>@FZD?v1ddtZyP?jDk:5}?#

rP*;

bvmPvQT#M53PDrP&CDyP*;#I\D*;|(1'5e9"c\MV<#

@FZ

1!ivB,@FZSyPrPPDng[b5D1d*<,"Tnm[b5D1dax#

4*<1dMax1d

zIT,18(@FZD*<1dMax1d,2ITv8(*<1dr_v8(ax1d#g{!

TK@FZD*<1drax1d,G4+9C1!5#

v g{[b5IUZ/1dVN(e,kTCZCUZ/1dVNDq=dk*<1d5Max1d

5#

v TZI-7\Z(eD[b5,kT?v-7\ZVN8(5#?vVN<+T>Z%@DPP#

4nmrng1ddt

+@FZ(e*8(}?D1ddt,b)1ddtS}]PDng1ddt*<r_Tnm1dd

tax,"IT9CI!D+F?#ZKOBDP,1ddtG8Vv1ddt#}g,Y([b5

4Bq!,+Vv1ddt*>H#8(nm"T1ddt}?8(5 24 m>nmD 24 v>H#

zIT!qTXE}8(}?D1ddt#}g,8(nmD 24 v1ddt"TE}}?8( 1 m

>@FZIns;v1ddt.0D 24 v1ddtiI#
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#M!n

#M{F

zITT#M8((F{F,2ITS\T/zID{F,4 TCM#

$( +G<)9A+4!nCZhC1ddt}?,T$b@FZax.sDiv#ZbVivB,1d

dt*“}]8(n”!n(O8(DVv1ddt#ksxP$b1,+*yP"G,1w*?jD

dkrPT/9(TXi#M#;s,9Cb)#MzIb)dkrPZ$bZZD5#

;%=dv

1dr{(#dv|(Z`;%=dvTs#(}Zdvi4wP$n(+w)Ts,4I9C;%=&\#

\e#M53

T>#M53PwvrP.dDr{X5#CZ+X(?jX*=ddkDyP_<_P`,U+#

_DV88>r{,SDTxT,dPOVD_m>|X*DX*#mb,;G?jDdkTZ+}

=N8>#

v ITkTw*#M"8(DrP"yPrPr_^dk#M4T>X5#w*#MGzcz(}*

T>DrPhCTnQbO#M8(Du~D#M#

v (}Z<mP!qrP{F,%wsjR|;sSOBDK%P!q4(0l<,zIT*;vr

`vrPzI0l<#

v zIT!q~XTxT.=sZ8(5Dr{X5#TxT.=O!mwr{X5O*Tx#

v (}Z<mP!qrP{F,%wsjR|;sSOBDK%P!q;vT>rPDX5,zIT

T>X(rPDX5#

0l< T>yX"rPkdy0lr0ldDd{rP.dr{X5D<Nm>#0lyX"rPDrPF

*-r#

v zIT(}8(yhrPD{F4|DyX"rP#Z0l<P+wNNZc<a+yX"rP|

D*CZcD`X*rP#

v ITZ-rk'&.dP;T>,"IT|D*T>D-rr'&D6p}#

v %wNNZc+r*kCZc`X*DrPDj81r<#

k:5y>-rVv

7(D)rPnPI\GyX"rPPwvk:5D-r#

v (}Z“k:5”mP!qk:5DP,ITT>NNk:5Dy>-r#mb,9IT(}ZrP

<P%wk:5D<j4T>y>-r#

v %wNNZc+r*kCZc`X*DrPDj81r<#

\e#MJ?

bv1=<y]yP#M0X(bO3F4T>#MbOH#%wuN<PDuN+Tc<xP}

K,Sx;T>ky!uN`X*D#M#(}8(rP{F,ITZc<PR=X(?jrPD#

M#

k:5V<

bvuN<T>@FZD?v1ddtZyP?jDk:5}?#%wuN<PDuN+Tc<xP

}K,Sx;T>ky!uN`X*Dk:5#
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TCM #Mi
TCM (#Yw+4(`v_P0: $TCM DBVN,gBmy>#

m 26. TCM (#Yw4(DBVN

VN{F hv

$TCM-colname ?v?jrP#M$bD5#

$TCMLCI-colname ?vQ$brPDCExdB^5#

$TSUCI- colname ?vQ$brPDCExdO^5#

$TCMResidual-colname ?PzID#M}]PDkyPn5#

1dr{#M=8

“1dr{#M=8”}L9Cn/}]/PD}]T1dr{#M53KPC'(eD=8#=8IF*yr

PD1drPT0CrPZ8(1d6'ZD;iC'(e5(e#8(D5fsC4zITyrPy0lD

1drPD$b#K}Lh*;vI“1dr{(#”}L4(D#M53D~#Y(n/}]/MGC44(

#M53D~DG)}]#

>}

(}9C“1dr{(#”}L,5qv_F(_"VK0lm`X*('8jDX|H?#CH?IXF,r

Kv_F(_#{wiCH?Dwi5TB;v>HD0l#(}+#M53D~0k=“1dr{#M=8”

}LP,"TCX|H?8(5/,\]WjIKwi#

(e=8Z

=8ZGz8(CZKP=8D5yZD\Z#=8ZITZ@FZax.0r.s*<#zIT!qTX8

($b==8Zax.s#1!ivB,+zIXA=8Zax*9D$b#yP=8+9C`,D=8ZM

8(n47($b1d6'#

":$bS$bZ*<sDZ;v1dN*<#}g,g{=8ZS 2014 j 11 B 01 U*<,"R1dd

t*B,G4Z;v$bkT 2014 j 12 B 01 U#

4*<1d"ax1dM$b1d6'48(

v g{[b5IUZ/1dVN(e,kTCZCUZ/1dVNDq=dk*<1d5"ax1d5

M$b1d6'5#UZ/1dVND5k`X*1ddtD*<1d;B#}g,g{Vv1dd

t*“B”,G45 10/10/2014 +w{* 10/01/2014,41BDZ;l#

v TZI-7\Z(eD[b5,kT?v-7\ZVN8(5#?vVN<+T>Z%@DPP#

4`TZ@FZax1dD1ddt}48(

T`TZ@FZax1dD1ddt}==(e*<1dMax1d,dP,1ddtG8Vv1d

dt#@FZax1d(e*1ddt 0#@FZax1d.0D1ddtD5*:,@FZax1d

.sD1ddtD5*}#mb,z9IT8(=8Zaxs*$bD1ddt}#1!5* 0#

}g,Y(Vv1ddt*“B”,"Rz8(K 1 w**<1ddt,8(K 3 w*ax1ddt,

"8(K 1 w*ZK.s*$bD1d6'#by,=8ZG@FZaxsD 3 vB#rK,+*=

8ZDZ~vMZ}vBzI$b,"*=8ZaxsD 1 vBzI$b#
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mS=8M=8i

“=8”!n(8(*KPD=8#*(e=8,zXkH(}%w(e=8Z4(e=8Z#*4(=8M=

8i(vJCZ`,}]),k%w`X*DmS=8rmS=8i4%#(}Z`X*DxqP!qX(=

8r=8i,ITTdxP`-"4Fr>}#

yZPD}]

xqPDyVNP8(;v1drPVN,KVND5+f;*=85#=85P4ng=nm3rT>8(

D=85#g{=85Imo=(e,G4KP+T>Cmo=#

`,}]

wv=8

“wv=8”xqPD?;P<8(;v1drP,C1drPD5+f;*8(D=85#KrPI

yH?PP8(DVNk?v,HVND8(5DiO(e#=85PDZ]kyZPD}]`,#

=8i =8i(e;i=8,b)=8yZ%vyH?VNM`v,H5/O#TZ8(DH?VN,?v

,H5/O(?v,HVNwP;vT&D5)<(eK;v1drP#TZbyD?;v1dr

P,<+zI;v%@D=8,;s,b)1drPD5f;*=85#=8iD=85I;vmo

=8(,Cmo=+&CZCiPD?v1drP#

rPF}PT>k=8i`X*D,H5/OD}?#T>D5I\sZkC=8i`X*D1dr

PD5J}?(?v/OwP;vT&DrP)#18(D3),H5iO4kCiDyH?y|,

DrP`T&1,+"zbViv#

w*=8i>},Y(fZH?VN advertising T0=v,HVN region M brand#zIT(eT

advertising w*yH?"R|, region k brand DyPiOD=8i#;s,zIT8( advertis-

ing*1.2 w*mo=,Twi+ advertising vs 20% T?vk advertising VN`X*D1drPD

0l#g{ region P 4 v5,"R brand P 2 v5,G42P 8 vbyD1drP,rKbvi

+(e 8 v=8#

=8(e: CZ(e=8DhC!vZzD}]GyZPD}]9G`,}]#

yrP 8(=8DyrP#?v=8<yZ%vyrP#TZyZPD}],k!qCZ(eyrPDV

N#TZ`,}],k(}ZxqPkT|,rPDH?VNmSu?48(yrP#;s,8(C

Z(eyrPD,HVND5#Z8(,H51,BPYwJC:

v zIT1SZxqPdk?v,HVND5,2ITSIC,H5DPmPxP!q#*SIC,

H5DPmPxP!q,k%wyh,HD%*qPD!TE4%#KYw+r*“!q,H5”S

T0r#

v zIT(}Z“!q,H5”ST0rP%w{65<j"8(Qwn4Qw,H5Pm#Uq;S

*QwnDiI?V#QwnPDGE (*) ";m>(d{#

8(\0lD?j

g{z*@\yrP0lDX(?j,"R#{vwiTb)?jD0l,k9CK!n#1!iv

B,+T/7(yrPy0lD?j#zIT9C“!n”!n(ODhC48(K=8y0lDrP

DcH#

TZyZPD}],k!qyhD?j#TZ`,}],k(}ZxqPkT|,?jrPD?jH

?VNmSu?48(?jrP#1!ivB,+|(y8(H?VNP|,DyPrP#(}T;

vr`v,HVN(Fy|(D5,ITT|(DrPD/OxP(F#*T|(D,H5xP(

F,k%wyh,HD!TE4%#KYw+r*“!q,H5”T0r#
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rPF}P(TZ`,}])T>10T`X?jH?8(D,H5/OD}?#T>D5I\sZ

\0l?jrPD5J}?(?v/OwP;vT&DrP)#18(D3),H5iO4k`X?

jH?y|,DrP`T&1,+"zbViv#

=8j6

?v=8<Xk_P(;j6#Kj6+T>ZkC=8`X*DdvP#TZKj6D5,}K(

;TTb,;PNN^F#

8(yrPD=85

9CK!nIT8(yrPZ=8ZP_PDT=5#XkTxqPPvD?v1ddt8(;v}

V5#(}%wA!"$brA!@5424b,ITq!=8ZP?v1ddtDyrP5(5J5r
$b5)#

8(yrPD=85Dmo=

zIT(emo=,TFcyrPZ=8ZPD5#zIT1Sdkmo=,2IT%wFcw4%

"S=85mo=9(wP4(mo=#

v mo=IT|,#M53PDNN?jrdk#

v g{=8ZSl=VP}]D1d6'Tb,G4Kmo=+&CZKmo=PwvVND$b

5#

v TZ`,}],Kmo=PD?vVN<8(;v1drP,C1drPICVNT0zTyH?

8(D,H5(e#b)1drPCZTKmo=xPs5#

}g,Y(yVN* advertising "Rmo=* advertising*1.2#K=8P9CDwv advertising 5

m>ZVP5Dy!Ovs 20%#

":*4(=8,kZ“=8”!n(O%wmS=8#

!q,H5: TZ`,}],zIT(FCZ(e=8r=8iy0lD?jD,H5#mb,z9IT(

FCZ*=8i(eyrP/OD,H5#

yP5 8(|(10,HVNDyP5#bG1!!n#

!q5 9CK!nIT8(10,HVND5/#zITT*SPxP!qD5/xP}K#zc}Ku~

D5+T>Z%d!n(P,;zc}Ku~D5+T>Z4!qD5PmD;%d!n(P#+?

!n(P>yP4!qD5,x^[8(K24}Ku~#

v 8(}Kw1,IT9CGE (*) 4m>(d{#

v *e}10}Kw,kZ“}KT>D5”T0rPTQwn8(U5#

*(F\0l?jD,H5,kjIBP=h:

1. Z“=8(e”r“=8i(e”T0rP,!q**d(F,H5D?jH?#

2. %w*(FD,HD`&PPD!TE4%#

*T=8iDyrPD,H5xP(F,kjIBP=h:

1. Z“=8i(e”T0rP,%w*(FD,HD!TE4%(;ZyrPxqP)#

=8i(e:

yrP 8(=8iDyrP/O#TZK/OPD?v1drP,<+zI;v%@D=8#k(}Zxq

PkT|,yhrPDH?VNmSu?48(yrP#;s,8(CZ(e/OD,HVND5#

1!ivB,+|(y8(yH?VNP|,DyPrP#(}T;vr`v,HVN(Fy|(D

5,ITT|(DrPD/OxP(F#*T|(D,H5xP(F,k%w3v,HD!TE4

%#KYw+r*“!q,H5”T0r#
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rPF}PT>10*`XyH?|(D,H5/OD}?#T>D5I\sZC=8iDyrPD

5J}?(?v/OwP;vT&DrP)#18(D3),H5iO4kyH?y|,DrP`T

&1,+"zbViv#

8(\0lD?jrP

g{z*@\yrP/O0lDX(?j,"R#{vwiTb)?jD0l,k9CK!n#1!

ivB,+T/7(?vyrPy0lD?j#zIT9C“!n”!n(ODhC48(?v=8y

0lDrPDcH#

k(}ZxqPkT|,rPDH?VNmSu?48(?jrP#1!ivB,+|(y8(H?

VNP|,DyPrP#(}T;vr`v,HVN(Fy|(D5,ITT|(DrPD/OxP

(F#*T|(D,H5xP(F,k%wyh,HD!TE4%#KYw+r*“!q,H5”T0

r#

rPF}PT>10T`X?jH?8(D,H5/OD}?#T>D5I\sZ\0l?jrPD

5J}?(?v/OwP;vT&DrP)#18(D3),H5iO4k`X?jH?y|,Dr

P`T&1,+"zbViv#

=8j60:

?v=8i<Xk_P(;D0:#K0:CZ9lj6,Cj6+T>ZK=8iP?v=8D`

XdvP#TZ;v=8,dj6@NI0:"B._T0?vCZj6yrPD,HVND5i

I#wv,H5.dTB._Vt#TZ0:D5,}K(;TTb,;PNN^F#

yrPD=85Dmo=

=8iD=85Imo=8(,Cmo=CZFcCiPwvyrPD5#zIT1Sdkmo=,

2IT%wFcw4%"S=85mo=9(wP4(mo=#

v mo=IT|,#M53PDNN?jrdk#

v g{=8ZSl=VP}]D1d6'Tb,G4Kmo=+&CZKmo=PwvVND$b

5#

v TZiPD?vyrP,Kmo=PDVN8(K1drP,b)1drPIb)VNT0CZ(

eyrPD,H5(e#b)1drPCZTKmo=xPs5#}g,g{yrPI

region=’north’ M brand=’X’ (e,G4mo=P9CD1drPI,yD,H5(e#

}g,Y(yH?VN* advertising,"Y(fZ=vH?VN region M brand#Kb,Y(=8i

|,,HVN5DyPiO#;s,zIT8( advertising*1.2 w*mo=,Twi+ advertising

vs 20% T?vk advertising VN`X*D1drPD0l#

":=8iv&CZ`,}],*4(=8i,kZ“=8”!n(O%wmS=8i#

!n

\0lD?jDns6p

8(\0l?jDns6p}#sx?v6p(n` 5 v6p)<|,|dSX\yrP0lD?j#

_exT,Z;v6p|,+yrPCw1SdkD?j#Z~v6pPD?j+Z;v6pPD?

jCw1Sdk,@K`F#vsKhCD5+vSFcD4SLH,"I\0lT\#

nsT/lb?j}

8(**?vyrPT/lbD\0l?jDns}?#vsKhCD5+vSFcD4SLH,"

I\0lT\#

0l< T>?v=8DyrPkd0lD?jrP.dDr{X5D<Nm>#\0l?jD=85M$b

5Dm<+|(ZdvnP#<N|,\0l?jD$b5D<#%w0l<PDNNZc<+r*

kCZc`X*DrPDj81r<#TZ?v=8,+zI%@D0l<#

248 IBM SPSS Modeler 17 (#Zc



rP< zI?v=8P?v\0l?jD$b5rP<#

$bmM=8m

b)mPv?v=8D$b5M=85#b)mk0l<PDm|,`,DE"#b)m'VyPD

j<8Sm&\M`-m&\#

+CExd|(Z<MmP

8(Gq+=8$bCExd,1|(Z<mMmdvP#

CExdmH (%)
KhCCZXF=8$bCExd#zIT8(NN!Z 100 D}}5#1!ivB,+9C 95% C

Exd#
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SLRM Zc

9C T'l&#M (SLRM) Zc,IT9(byD#M:fE}]/Dv$,IT;OTdxP|BrXB

@F,x;X?N9C{v}]/XB9(C#M#}g,g{P`vz7,xz#{7(3;M'qC([

snPI\:rDz7,G4bV#M+.VPC#K#MICZ$bnJOM'D([,T0C([;S\

DEJ#

nu9(#M1,IT9CO!D}]/,dPD([MTb)([Dl&ITfz!q#fE}]/Dv

$,#MIC=|B,Sx="\;y]d{dkVN(gjd"Tp"05MUk)$bnJOM'D([

T0b)M'S\([DEJ#IT(}ZZcT0rPmSr>}b)IC([TdxP|D,x;X|D

}]/D?jVN#

g{k IBM SPSS Collaboration and Deployment Services ;p9C,G4IT*#Mh"T/(Z|B#C

}L;h*K$`=rYwMIT*;I\r;X*I}]Zr_(FI$Di/M&CLra)inRI>

MDbv=8#

>}#3pZz9#{(}r?vM'a)nPI\S\D([4q!|`D{s#zIT9CT'#M4y

]H0DYzn/7(nPI\Tn/wv}+l&DM'DXw,"y]n|DM'l&51|BC#M#

SLRM ZcVN!n

4P SLRM Zc.0,XkZZcD“VN”!n(O,18(?jVNM?jl&VN#

?jVN#SPmP!(?jVN;}g,|,**M'a)D;,z7D{e(/O)VN#

":?jVNDf"q=Xk*V{.x;G}V#

?jl&VN#SPmP!q?jl&VN#}g,S\r\x#

":KVNXkGj>VN#j>Df5m>([S\,Y5m>([\x#

KT0rPD#`VNG{v IBM SPSS Modeler P(CDj<VN#kNDwbZ 263D:(#ZcVN

!n;,Kb|`E"#

":g{4}]|(*Cw,x(}56')dkVND6',G4zXk7#*}]|,?v6'Dn!5

Mns5j8E"#

SLRM Zc#M!n

#M{F#zITy]?jrj6VN(r48(K`VN1D#M`M)T/zI#M{F,r_8((F

{F#

9CVx}]#g{(eKVxVN,G4K!nI7#v57VxD}]CZ9(#M#

Lx57VP#M#1!ivB,?N4P(#Zc1,+4(;v+BD#M#g{!PC!n,G4aL

x57CZcI&zIDns;v#M#byMITZ^hCJ-<}]DivB|Br"BVPD#M, "

I\aTxa}T\,bGr* ;PBDr|BsDG<;4!=wP#O;v#MDj8E"k(#Zcf

"Z;p,by49H0D#MiZwr#M!CeP;YICDivB,2IT9CC!n#
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?jVN5#1!ivB,K!nhC*9C+?,m>+9(dP|,k!(?jVN5`X*D?v([

D#M#g{#{zIv|,?jVND3)([D#M,k%w 8( ,"9C mS " `- M >} 4

%dkr^D**d9(#MD([D{F#}g,g{!qD?jGPva)DyPz7,G4IT9CK

VN+a)([Dz7^F*ZKdkDz7#

#M@@#KfePDVNk#M^X,r*b)VN;a0l@V#;},b)VNPzZNI;v1[m

>,T>#M$ba{D<7LH#

":*Z#MiPT>#M@@a{,z9Xk!PT>#M@@4!r#

v |(#M@@#!PK4!rIT4(kT?n!(([T>#MD$b<7TD<N#

v hCfzVS#y]fzYVH@c#MD<7T1,zIT(}K!nZm;a0P4F`,a{#(

}8(fz}zIwy9CDp<5,IT7#Z?N4PZc1<aVd`,DG<#dkyhDVS

5#g{4!PC!n,G4?N4PZc1azI;,Diy#

v #by>s!#8(@@#M1*Zy>P9CDG<}#1!5* 100#

v |zN}#(}K!n,zITZ|zN}o=8(5s#99(#M@@#8(ns|zN};1!5

* 20#

":kG!,g{y>s!Os"R|zN}O`,G4b+vS9(#MyCD1d#

T>#M@@#!PK!n+Z#MiPT>a{D<Nm>#

SLRM ZchC!n

9CZchC!nI"w#M9(}L#

?uG<Dns$b}#(}K!n,zIT^FT}]/P?uG<xPD$b}#1!G 3#

}g,zPyn([(g"n"V:"{5{n"K]p"EC(M#U),+;kKbnJZFvD=n;

b1&+KVNh* 2#1z9(#M"+d=S=mP1,a4=?uG<P=v$bP(T0S\D([

D`XCEHEJ)#$bITIyVI\([PDNb([iI#

fz/6p#*K\bvVNN+n(}g,ZO!r;j{D}]/P)"R=HT}yPI\D([,z

ITT([D!q0dI*Fv([DEJmSfz/6p#fz/m>*YVH,T 0.0(^fz/)k 1.0

(j+fz/).d!}5DN=T>#1!5* 0.0#

hCfzVS#r!qD([mSfz/6p1,zIT(}K!nZm;va0P4F`,a{#(}8(

fz}zIwy9CDp<5,IT7#Z?N4PZc1<aVd`,DG<#dkyhDVS5#g{4

!PC!n,G4?N4PZc1azI;,Diy#

":TS}]bPA!DG<9ChCfzVS!n1,I\h*Ziy09C“Er”ZcT7#?N4PZ

c1<qC`,Da{#bGr*fzVS@5ZG<D3r,xZX5}]bP;\#$G<_PbV3

r#

Er3r#!q([ZQ9(#MPDT>3r:

v 5r##MWHT>@Vn_D([#b)([;S\DEJn_#

v }r##MWHT>@VnMD([#b)([;\xDEJn_#}g,Zv(*S3VX(([D*

zn/P>}D)M'1,bV3r`15C#

?jVNDW!J#9(#M1,}]PI\fZz#{w/a}r}%DX(=f#}g,g{9(CZ!

q*3vM'FvDnQFq([D#M,zI\h*7#<U|,;VX(([(^[dTZ?vM'D@

VgN)#
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*ZKfeP|,3n(["`-dW!n,k%wmS,|k([D{F(}g,“"n”r“V:”),;s

%w7(#

v 5#K!n+T>zmSD([D{F#

v W!H#8(*T([&CDW!H6p#W!Hm>*YVH,T 0.0(GW!)k 1.0(nW!).d!

}5DN=T>#1!5* 0.0#

v <U|(#*7#3nX(([<U|(Z$bP,k!PKr#

":g{W!JhC* 0.0,G4+vT<U|(hC#

<G#MI?T#k|,Y?}]D+B#M`H,Q(}`NXBzI4xP"wDa9<C"}]a;D

#M&1<UzI|<7Da{#*{COIl#M_PDO_I?T,k!PKr#

SLRM #Mi

":g{Z“#M!n”!n(O,1!P|(#M@@MT>#M@@,G4a{;aT>ZK!n(#

ZKP|, SLRM #MDw1,CZca@F?v?jVN5(([)D$b<7T,T0yCD?v$bd

?DX*T#

":g{Z(#ZcD“#M”!n(O!PKLx57VP#M,G4+Z?NXBzI#M1|B#MiO

T>DE"#

TZ9C IBM SPSS Modeler 12.0 r|_f>9(D#M,#MiD“#M”!n(V*=P:

sP#

v i4#P`n([1,k!q*T>da{D;n([#

v #MT\#K?VT>?n([D@F#M<7T#bT/O(}#bzI#

RP#

v i4#!q*T>kl&DX*9Gd?X*Tj8E"#

v kl&DX*#T>?v$bd?k?jd?.dDX*(`XT)#

v $bd?X*T#m>Z@F#M}LP?v$bd?D`TX*T#(#z*+(#Dw*+&EZn

X*D$bd?O,"<G*zM>}G)n;X*D$bd?#d;Z9C SLRM DivB,<NGI

SLRM c(#bzID,+C<mICbMd{T>$bd?X*TD#MD==xPbM#=(G:@N

S#MP>}?v$bd?,;si4KYwT#M<7TD0lgN#kNDwbZ 363D:$bd?

X*T;,Kb|`E"#

SLRM #MhC

Z SLRM #MiD“hC”!n(PI8(!nT^DQ9(D#M#}g,IT(} SLRM Zc9C`,D

}]MhC9(8v;,D#M,;s9C?v#MPDK!n(ThCTv^DTi4dTa{D0l#

":;P+#MimS=wP.s,K!n(EIC#

?uG<Dns$b}#(}K!n,zIT^FT}]/P?uG<xPD$b}#1!G 3#

}g,zPyn([(g"n"V:"{5{n"K]p"EC(M#U),+;kKbnJZFvD=n;

b1&+KVNh* 2#1z9(#M"+d=S=mP1,a4=?uG<P=v$bP(T0S\D([

D`XCEHEJ)#$bITIyVI\([PDNb([iI#
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fz/6p#*K\bvVNN+n(}g,ZO!r;j{D}]/P)"R=HT}yPI\D([,z

ITT([D!q0dI*Fv([DEJmSfz/6p#fz/m>*YVH,T 0.0(^fz/)k 1.0

(j+fz/).d!}5DN=T>#1!5* 0.0#

hCfzVS#r!qD([mSfz/6p1,zIT(}K!nZm;va0P4F`,a{#(}8(

fz}zIwy9CDp<5,IT7#Z?N4PZc1<aVd`,DG<#dkyhDVS5#g{4

!PC!n,G4?N4PZc1azI;,Diy#

":TS}]bPA!DG<9ChCfzVS!n1,I\h*Ziy09C“Er”ZcT7#?N4PZ

c1<qC`,Da{#bGr*fzVS@5ZG<D3r,xZX5}]bP;\#$G<_PbV3

r#

Er3r#!q([ZQ9(#MPDT>3r:

v 5r##MWHT>@Vn_D([#b)([;S\DEJn_#

v }r##MWHT>@VnMD([#b)([;\xDEJn_#}g,Zv(*S3VX(([D*

zn/P>}D)M'1,bV3r`15C#

?jVNDW!J#9(#M1,}]PI\fZz#{w/a}r}%DX(=f#}g,g{9(CZ!

q*3vM'FvDnQFq([D#M,zI\h*7#<U|,;VX(([(^[dTZ?vM'D@

VgN)#

*ZKfeP|,3n(["`-dW!n,k%wmS,|k([D{F(}g,“"n”r“V:”),;s

%w7(#

v 5#K!n+T>zmSD([D{F#

v W!H#8(*T([&CDW!H6p#W!Hm>*YVH,T 0.0(GW!)k 1.0(nW!).d!

}5DN=T>#1!5* 0.0#

v <U|(#*7#3nX(([<U|(Z$bP,k!PKr#

":g{W!JhC* 0.0,G4+vT<U|(hC#

<G#MI?T#k|,Y?}]D+B#M`H,Q(}`NXBzI4xP"wDa9<C"}]a;D
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tDi#

}g,k<GB<,<PD}]cdZ=v;,D`pP#

IT9C;uz_Vtb=v`p,gB<y>#

*;s,IT9C,=f(eb=v`p.dD_g,gB<y>#

< 60. -<}]/

< 61. mSKVt{D}]
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CZd;D}'/}F* K /}#IBM SPSS Modeler PD SVM 'VBPK`M:

v _T

v `n=

v 6ry/} (RBF)

v Sigmoid

g{}]D_TVtHOr%,G4(i9C_TK/}#Zd{ivB,&19Cd{/}#ZyPiv

B,z<h*"T9C;,D/}E\qCnQ#M,r*?;v/}y9C;,Dc(MN}#

w{ SVM #M

}K`p.dDVt_,V` SVM #M9aiRCZ(e=v`p.dDUdD_J_#

;Z_`OD}]cF* 'Vr? #

=v`p.dD_`=m,#MZ$bBG<ytD`p=fT\=Q#ZO;v>}P,_`;G\m,r

KFC#M }HbO #*KvS_gDmH,ITS\Y?DsV`;B<PT>K;vbyD>}#

< 62. *;sD}]

< 63. 9Cu=#MD}]

< 64. 9CDx#MD}]
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Z3)ivB,_TVtQHOs;B<PT>K;vbyD5}#

Z`FbVivP,?jGR=m_`MY?sV`}]c.dDnQ=b#K/}P;v fr/N} (F

* C),CN}XFb=v5.dD=b#g{*qCnQ#M,zI\h*TCN}Md{KN}"T9C

;,D5#

SVM Zc

(} SVM Zc,IT9C'Vr?zT}]xPV`#SVM XpJOZsM}]/,4_Ps?$bd?V

ND}]/#ITTZc9C1!hCT`TOlXzIy>#M,2IT9C“(R”hCT"T9C;,`

MD SVM #M#

zI#Ms,zIT:

v /@#Mi,TT>zI#M}LP`THOX*DdkVN#

v +mZc=S=#MiP,Ti4#Mdv#

>}#;;='P?K1qCK;v|,s?Ke8{y>DXwD}]/,b)y>GS;O*I\a<O

)"D<_mOa!D#(}T-<}]xPVv,"V<Ty>kqTy>.dDm`XwTx;,#CP

?K1#{*";v SVM #M,C#MIT9Cd{<_Dy>P`F8{XwD5,T!g"V{GDy

>G<T9GqT#

SVM Zc#M!n

#M{F#zITy]?jrj6VN(r48(K`VN1D#M`M)T/zI#M{F,r_8((F

{F#

9CVx}]#g{(eKVxVN,G4K!nI7#v57VxD}]CZ9(#M#

4(pV#M#x8(*pVVNDdkVND?vI\59(;v%@#M#kNDwbZ 233D:9(

pV#M;,Kb|`E"#

SVM Zc(R!n

g{zT'Vr?z_PnkKb,G4IT9C(R!nT57}LxPw{#*CJ(R!n,kZ“(

R”!n(O+“#=”hC*(R#

7SyPEJ(vTV`?jP')#g{!PKC!n,G4+8(kTZcy&mD?uG<T>{er

j>?jVND?vI\5DEJ#g{4!PC!n,G4v*{erj>?jVNT>$b5DEJ#C

4!rDhC+v(#MiOD`&4!rD1!4,#

< 65. _TVtfZDJb
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P9u~#7(N1#9E/c(#5D6'S 1.0E-1 = 1.0E-6;1!5* 1.0E-3#u!C5azI|<7

D#M,+#MD571d2*`&vS#

fr/N}(C)#XFns/_`Mn!/57msn.dD=b#(#ivB,5&1iZ 1 M 10(,>})

.d;1!5* 10#vSC5aa_57}]DV`<7H(ruYXims),+b2IT<B}HbO#

Xi+H (epsilon)#v1?jVNDb?6p*,x1E9C#g{ms}!ZK&8(D5,G4ITS\

ms}#vSC5I\aSl(#YH,+*T<7H*z[#

ZK`M#7(CZd;DK/}D`M#K`M;,,FcVt{D=(2+;,,rK(i"T9C;,

D!n#1!5* RBF (6ry/})#

RBF $j#vZK`MhC* RBF 1EtC#(#ivB,5&1iZ 3/ k M 6/ k .d,dP k *dk

VND}?#}g,g{P 12 vdkVN,G4&1"T9CiZ 0.25 M 0.5 .dD5#vSC5aa_

57}]DV`<7H(ruYXims),+b2IT<B}HbO#

$j#vZK`MhC* `n= r Sigmoid 1EtC#vSC5aa_57}]DV`<7H(ruYX

ims),+b2IT<B}HbO#

+n#vZK`MhC* `n= r Sigmoid 1EtC#ZK/}PhC coef0 5#s`}ivBIT9

C1!5 0#

H#vZK`MhC* `n= 1EtC#XF3dUdD4ST(,H)#(#ivB,;9CsZ 10 D

5#

SVM #Mi

SVM #Ma4(m`BVN#dPnX*DG $S-fieldname VN,CVNT>I#M$bD?jVN5#

#M4(DBVND}?M{F!vZ?jVNDb?6p(KVNZBmPIVN{8>)#

*i4b)VN0d5,k+mZcmS= SVM #MiP,;s4PmZc#

m 27. ?jVNb?6p*“{e”r“jG”

BVN{ hv

$S-fieldname ?jVN$b5#

$SP-fieldname $b5EJ#

$SP-value {erj>DwvI\5DEJ(vZ!P#MiP“hC”!n(OD7SyPEJ1ET>)#

$SRP-value (vJCZj>?j)-< (SRP) Mw{sD (SAP) cr@V,m>?jVNa{*“f”DI\T#

v1ZzI#M.0!P SVM (#ZcD“Vv”!n(OD`&4!r.s,ET>b)@V#k

NDwbZ 283D:(#ZcVv!n;,Kb|`E"#

$SAP-value

m 28. ?jVNb?6p*“,x”

BVN{ hv

$S-fieldname ?jVN$b5#

$bd?X*T
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mb,“#M”!n(O9I\T>m>@@#M1?v$bd?`TX*TD<m#(#z*+(#Dw*+

&EZnX*D$bd?O,"<G*zM>}G)n;X*D$bd?#"b,;PZzI#M.0!P“

Vv”!n(ODFc$bd?X*T,EIT9CK<m#kNDwbZ 363D:$bd?X*T;,Kb

|`E"#

":kd{`MD#M`H,Fc SVM D$bd?X*TI\h*|$1d,rK1!ivBZ“Vv”!n

(P4!P$bd?X*T#!PC!nI\a5MT\,Ts}]/H*wT#

SVM #MhC

(}“hC”!n(IT8(Zi4a{1T>D=SVN(}g,(}4PmZc=S=i)#(}!qb)

!nITi4?v!nD'{,"R%w“$@”4%(v/A“$@”dvR`)ITi4=SVN#

7SyPEJ(vTV`?jP')#g{!PC!n,G4*IZc&mDwvG<T>{erj>?jV

NDwvI\5DEJ#g{4!PC!n,G4v*{erj>?jVNT>$b50dEJ#

K4!rD1!hCI(#ZcD`&4!r7(#

Fc-<cr@V#TZ,j>?j(5X“G”r“q”$b)D#M,zITkscr@V,b)@V8>*

?jVN8(a{*fDI\T#}Kb)@V,9Pd{Z@V}LPzID$b5MCEH5#

Fcw{sDcr@V#-<cr@Vv@5Z57}],"RIZm`#M}HbOK}]Dcr,C@V

I\a}HE/#w{sDcra"T(}kTliri$VxT#MT\xP@@xPV9#K!n*sZ

wP(eVxVN"RZ(#ZcPtCw{sDcr@VsYzI#M#
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Z 16 B n|`Z*X#M

KNN Zc
“n|`Z*XVv”Gy][b5kd{[b5D`FLHV`[b5D=(#Zzw'0P,+d*"*6

p}]#=x;h*kNNf"#=r[b5j+%dD=(#`F[b5`%?|,x;,[b5r`%6

k#rK,=vv8.dD`kGdG`FTDH?==#

+?|KKDv8F*“`Z*X”#avBD[b5(holdout [b5)1,+Fcd=#MP?v[b5D`

k#Tn`Fv8(4n|`Z*X)DV`xPF},"+BDv8Ek|,n`n|`Z*XD`p#

zIT8(*liDn|`Z*XD}?;K5F* k#<,T>KgN9C=v;,D k 5TBDv8xP

V`#k = 5 1,IZs`}n|`Z*X<tZ`p 1,rKBDv8+Ek`p 1#+G,k = 9 1,I

Zs`}n|`Z*X<tZ`p 0,rKBDv8+Ek`p 0#

n|`Z*XVv2ICZFc,x?jD5#ZKivB,n|`Z*XD=y5rPd?j5CZqCB

[b5D$b5#

KNN Zc?j!n
zITZ“Ts”!n(dk}]Py]n|`Z*XD5!q9($b?jVN5D#M,r_;GiRX(

PK$v8Dn|`Z*X#

z*4PGV`MDVv?

$b?jVN#g{zky]n|`Z*XD5$b?jVND5,k!qK!n#

vj6n|`Z*X#g{z;#{4=X(dkVNDn|`Z*X,k!qK!n#

g{z!q;6pn|`Z*X,ZK!n(Ok<7TMYH`XD#`!n+;{C,r*d;k$b?

j`X#

zD?jG24?

$b?jVN1,zIT(}Ki!n4v(YH"<7Trb~_DiOGq*nX*DrX#r_zIT

!qT:(FhC#

g{z!q=b"YHr<7T!n,G4c($H!qC!nDnOJhCiO#_6C'I\#{2Gb

)!q;IZ“hC”!n(ODwvfeOxPKYw#

ybYHM<7T#!q!6'Z`Z*XDnQ}?#

YH#RvL(}?D`Z5#

<7T#!qOs6'ZD`Z*XDnQ}?,"ZFc`k19C$bd?X*T#

(FVv#!qC!nT"w“hC”!n(ODc(#
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":ks`}d{#M;,DG,zID KNN #MDs!fE57}]?DvsJ_TvS#g{Z"T9

( KNN #M14=(f“Zfgv”msDvmE",G4"TvS IBM SPSS Modeler y9CDns53Z

f#*xPKYw,k!q

$_ > !n > 53!n

"ZnsZfVNPdkBs!#“53!n”T0rPywD|D*ZXBt/ IBM SPSS Modeler .sE\

z'#

KNN ZchC
Z“hC”!n(OzIT8(n|`Z*XVvXPD!n#A;s`D`8PvKCZ8(!nDfe#

#M

“#M”0qa)XFgN9(#MD!n,}gGq9CVxrpV#M"Gqd;}5dkVNT9ddk

`,6'ZMgN\mPK$v8#z2ITx#M!q;v(F{F#

":9CVx}]M9Cv8j);\9C,;VN#

#M{F#zITy]?jrj6VN(r48(K`VN1D#M`M)T/zI#M{F,r_8((F

{F#

9CVx}]#g{(eKVxVN,G4K!nI7#v57VxD}]CZ9(#M#

4(pV#M#x8(*pVVNDdkVND?vI\59(;v%@#M#kNDwbZ 233D:9(

pV#M;,Kb|`E"#

*V/!qVN... 1!ivB,Zc9C4T“`M”ZcDVxkpVVNhC(g{fZ),+zITZK

&2Gb)hC#*$nVxkpVVN,k!qVN!n(,"!q9C(FhC,;s5XK&#

v Vx#(}KVN,zIT8(CZkT#M9(PD57"liMi$WN+}].V*;,y>DV

N#(}C3vy>zI#M"Cm;vy>T#MxPbT,zIT$PvK#MT`FZ10}]D

sM}]/DbOES#g{Q9C`MrVxZc(eK`vVxVN,G4XkZ?vCZVxD(

#ZcD“VN”!n(P!q;vVxVN#(g{vP;vVxVN,G4+ZtCVxsT/}kKV

N#)mk"b,*ZVv1&C!(Vx,9XkZZcD“#M!n”!n(PtCVx#(!{K!

n,rITZ;|DVNhCDu~B{CVx&\#)

v pV#TZpV#M,!qpVVNrVN#KYwkZ“`M”ZcP+VNDG+hC*pV`F#zI

Tv+`M*j>"{erPrDVN8(*pVVN#!*pVVNDVN^(Cw?j"dk"Vx

"5Jr(XVN#kNDwbZ 233D:9(pV#M;,Kb|`E"#

96'dkj</#!PK4!r*,xdkVNj</5#j</Xw_P`,D56',bIDx@Fc

(DT\#9Cw{sDj</ [2*(x−min)/(max−min)]−1, -#w{sDj</5iZ -1 M 1 .d#

9Cv8j)#!PK4!rTtCB-Pm,SbozIT!qVN"+d5Cwj),TZ“#Mi4w”

Pj6Z$bd?Ud<m"TH<mMs^<PyhDv8#zIT!qb?6p*{e"Prrj>DN

NVNCwj)VN#g{z;Zbo!qVN,G4CT4}]PPEj6Dn|`Z*XZ“#Mi4w”

<mPT>G<#g{zZ9(#M.s*Yw}],I9Cv8j),T\b?Nh*N<4}]ZT>P

j6v8#

j69cG<#!PK4!rtCB-Pm,JmzjGPK$DdkVN(vkTj>VN)#g{ZK&

8(K;vVN,G419(#M1aZ#Mi4wPu<!PzmCVNDc#ZK&!q9cG<GI!

D;NNc<IT]1I*9cG<,;*Z“#Mi4w”PV/!P|#
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`Z*X

“`Z*X”0q_P;iXFgNFcn|`Z*X}?D!n#

n|Z*XD}? (k)#8(X(v8Dn|`Z*X}?#"b,9Cs?DZ*X;;(aC=|<7D#

M#

g{?jG$b?j,G4z_P=v!q:

v 8(L( k#g{z*8(iRL(}?Dn|`Z*X,k9CK!n#

v T/!q k#z2IT9Cn!5Mns5VNT8(;v}56',"JmC}L!qC6'Z`Z*X
D“nQ”}?#7(n|`Z*X}?D=(@5Z“Xw!q”0qO*sDXw!q#

g{Xw!qP',G4kTks6'P?v k 54PXw!q,"!q_PnMsnJ(g{?j*,x,

G4*nM==Msn)D k 5MXw/#

g{Xw!q^',G4+9C V [;fi$4!q`Z*XD“nQ”}?#kND“;fi$”0qTXF

[~8(#

`kFc#CHfCZ8(Zb?v8`FTP9CD`kHf#

v 78oCH?#=vv8 x M y .dD`k,*v85.dD==nZyP,HO.MD==y#

v GPVxH?#=vv8.dD`kGv85.dxTnZyP,HO.M#VF* Manhattan `k#

r_,g{?jG$b?j,zIT!qZFc`k14Udj</X*TFcXw(X#$bd?DXwX

*TDFc=(*:;,$bd?D#MDsnJr==Msnkj{#MDsnJr==Msn.H#(}

XBTXwX*T58((X,4Fcj</DX*T,rKd\M* 1#

Fc`k14UX*TFcXw(X#(;P1?jG$b?j1ET>#)!PK4!r,1Fc`Z*X

.d`k1,9C$bd?X*T#$bd?X*T+Z#MiPT>,"CZ$b(rK0l@V)#kN

DwbZ 363D:$bd?X*T;,Kb|`E"#

T6'?jD$b#(;P1?jG$b?j1ET>#)g{8(K,x(}56')?j,bI8($b

5GyZn|`Z*XDy59GP54FcD#

Xw!q

;PZ?jG$b?j1E$nK0q#9z\;*Xw!qksM8(!n#1!ivB,Xw!qa<G

yPXw,+IT!qXwS/T?FIk#M#

4PXw!q#!PK4!rtCXw!q!n#

v ?Fdk#%wKrTDVN!q4%"!q;vr`vXwT?FIk#M#

P9u~#Z?;=O,g{mSXwIT9snn!(Fc*V`?jDsnJM,x?jD==Ms

n),G4<G+dIk#MP#Lxr0!q,1=zc8(Du~#

v Z!qK8(}?DXw1P9#}KG)?FIk#MDXwb,c(9amSL(}?DXw#k8

(;v}{}#uYy!qD}?5IT4(|r<D#M,+fZ1'X*XwDgU#vSy!qD

}?5IT-GyPX*Xw,+VfZrXwmSxvS#MsnDgU#

v ZxTsnHJDd/!ZrHZn!51P9#1xTsnHJd/mw^((}mS|`Xw4x;

=Dx#M1,c(a#9#8(;v}}#uYn!d/5+crZ|,|`Xw,+fZ|,T#M

[5;sDXwDgU#vSn!d/5+crZE}|`Xw,+fZ*'T#MOX*DXwDg

U#n!d/D“nQ”5+!vZzD}]M&C#kNDdvPD“Xw!qsnU>”,Tozz@@D

)XwnX*#kNDwbZ 2673D:$bd?!qmsU>;,Kb|`E"#
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;fi$

;PZ?jG$b?j1E$nK0q#C0qOD!nXFFcn|`Z*X1Gq9C;fi$#

;fi$+y>.V*m`Sy>,r[~#;s,zIn|Z*X#M,"@NE}?vSy>PD}]#

Z;v#MyZZ;vy>[Dv8.bDyPv8,Z~v#MyZZ~vy>[Dv8.bDyPv8,

@K`F#TZ?v#M,@FdmsD=(G+#M&CZzI|1yE}DSy>#“nQ”n|Z*X}

*Z[Pzzn!snD}?#

;fi$[~#V [;fi$CZ7(“nQ”Z*X}?#rT\-r,|^(kXw!qaO9C#

v fz8(v8D[~N}#8(&1CZ;fi$D[}#C}L+v8fzVd=[,S 1 `E= V([

})#

v hCfzVS#y]fzYVH@c#MD<7T1,zIT(}K!nZm;a0P4F`,a{#(

}8(fz}zIwy9CDp<5,IT7#Z?N4PZc1<aVd`,DG<#dkyhDVS

5#g{4!PC!n,G4?N4PZc1azI;,Diy#

v 9CVN8(v8#8(;v+n/}]/PD?vv8Vd=[PD}5VN#KVNXkG}V,"

RS\S 1 = V D5#g{K6'PDNN51',R;ZNNVtVNO(g{Vt#MP'),G4

b+<Bsn#

Vv

;PZ?jG$b?j1E$n“Vv”0q#zIT9C|8(#MGq*Ik=Sd?T|,:

v ?vI\?jVN5DEJ

v v8Mn|`Z*X.dD`k

v -<Mw{sDcr@V(vJCZj>?j)#

7SyPEJ#g{!PC!n,G4*IZc&mDwvG<T>{erj>?jVNDwvI\5DE

J#g{4!PC!n,G4v*{erj>?jVNT>$b50dEJ#

#fv8M k vn|`Z*X.dD`k#TZ?v9cG<,+*d k vn|`Z*X(4T`5y>)

MT&D k vn|`k4(%@Dd?#

cr@V

ITZ(#ZcPM#MiD“hC”!n(OtCcr@V#C&\vZy!?j*j>VN1EIC#kN

DwbZ 293D:cr@V;,Kb|`E"#

Fc-<cr@V#-<cr@VvIzTyZ57}]D#M#g{#M$b5* f(+l&),G4cr

k P `,,dP P *$bDI\T#g{#M$bD5*Y,G4FcvDcr* (1 - P)#

v g{9(#M1!qKK!n,G41!ivB+Z#MiPtCcr@V#;},^[GqZ(#Zc

P!qK-<cr@V,<IT<UZ#MiP!qtC-<cr@V#

v T#MxP@V1,-<cr@V+;mS=+ RP V8=S=j<0:DVNP#}g,g{$b;Z{

* $R-churn DVNP,G4cr@VVND{F+G $RRP-churn#

Fcw{sDcr@V#-<crvyZII\}HbOD#M8(D@F,b+<B}ZV[X@Fcr#

w{sDcr"T(}i4#MZliri$VxDT\r(}w{cr4V9,T`&Xxwv|CD@

F#

v KhC*swPfZP'DVxVN#

v k-<CEHV};,,w{sDcr@VXkZ9(#M1Fc;qr,T#MixP@V1CV}+

;fZ#
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v T#MxP@V1,Z+ AP V8=S=j<0:DVNPmSw{sDcr@V#}g,g{$b;Z{

* $R-churn DVNP,G4cr@VVND{F+G $RAP-churn#w{sDcr@V;JCZ logistic X

i#M#

v ZFcw{sDcr@V1,XkP4=bCZFcDliri$Vx#*\bb;c,k7#ZNNO

N=bZcP!P v=b57}] !n#Kb,g{QZONq!K4Sy>,G4b+<Bw{sDc

r@V^'#

v w{sDcr@V;JCZ“v?M”wMfr/#M#kNDwbZ 923D:v?M C5.0 #M;,Kb|

`E"#

KNN #Mi
KNN #Ma4(m`BVN,gBmy>#*i4b)VN0d5,k+mZcmS= KNN #MiP,;s

4PmZc,r%w#MiOD“$@”4%#

m 29. KNN #MVN

BVN{ hv

$KNN-fieldname ?jVN$b5#

$KNNP-fieldname $b5EJ#

$KNNP-value {erj>VND?vI\5DEJ#;PZ#MiD“hC”!n(O!PK7SyP

EJEa;Ik#

$KNN-neighbor-n 9cG<DZ n vn|`Z*X{F#;P1#MiD“hC”!n(ODT>n|h*G

c51Ea;Ik#

$KNN-distance-n 9cG<Z n vn|`Z*X=9cG<D`T`k#;P1#MiD“hC”!n(OD

T>n|h*Gc51Ea;Ik#

n|`Z*X#MS<

#MS<

K#MS<P 2 vfe0Z:

v Z;vfeT>#ME@,F*wS<#

v Z~vfeT>=VS<`M.;:

(z#MS<T>PX#MD|`E",+";("Z#M>m#

1C'nki4wS<3v?V1,4SS<T>PX3v#MXwDj8E"#

1!ivB,Z;vfeT>$bd?Ud,Z~vfeT>$bd?X*T<m#g{$bd?X*T<m

;IC;4g{4Z“hC”!n(D“`Z*X”feO!P4UX*TFcXw(X,G4+T>“S<”B-

PmPDZ;vICS<#

g{S<;_PICE",|+S“S<”B-PmP!T#

$bd?Ud: $bd?Ud<mGPX$bd?Ud(g{fZ 3 vTO$bd?,G4*SUd)D;

%=<N#?uazm#MPD3v$bd?,<mPDc;CT>v8b)$bd?Z57M holdout Vx

PD5#

X|V#}K$bd?5b,<PDc9+]d{E"#

v dN4m>cytDVx,457r holdout Vx#
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v cDU+/u0m>Cv8D?j5,;,DU+5HZV`?jD`p,u0rm>,x?jD56'#

57VxD8>5*[b5;TZ holdout Vx,r*$b5#g{48(?j,G4;aT>K|#

v OVDV*m>v8*9c[b5#T>D9cG<4S=|GD k vn|Z*X#

XFM;%#9C<mPD;)X~IT=w$bd?Ud#

v IT!qZ<mPT>Dv$bd?S/,9I|DZ,HOm>D)$bd?#

v “9cG<”vvGZ“$bd?Ud”<mP!(Dc#g{8(K9cG<d?,G4u<ivBa!Pz

m9cG<Dc#;},g{!PKNNc,G4|<IT]1I*9cG<#IT9Cc!qD“#f”X

F,4%w3vcT!PCc"!{!PyPd{c;4! Ctrl |"%w3vcI+dmS=!(cD/O

P#4SDS<,gTH<m,+y]Z$bd?UdP!qDv8T/|B#

v zIT|D*9cG<T>Dn|Z*X}? (k)#

v Z<mPDcO=|#,ITT>$_a>T0v8j)5,rv8`E(g{4(ev8j)),T0

[lM$b?j5#

v (}“XC”4%,zIT+“$bd?Ud”V4=d-<4,#

|D$bd?Ud<mODa: zITXFZ$bd?Ud<mDaOT>DXw#

*|DahC:

1. %ws`feOD“`-#=”4%(-J<j),*$bd?Ud!q`-#=#

2. ZR`feP|DS<#Z=vwfe.dvVT>xrfe#

3. %wT>xr4!r#

4. %w$bd?UdPDNN}]c#

5. *9C_P`,}]`MD$bd?f;3va:

v +B$bd?O=z*f;D$bd?Dxrj)(xP! X 4%)O#

6. *9C_P;,}]`MD$bd?f;3va:

v Zz*f;D$bd?Dxrj)O,%w! X 4%#$bd?Udd*~,S<#

v +B$bd?O=mS,Hxrj)O#

7. %ws`feOD“=w#=”4%(}7<j),Kv`-#=#

$bd?X*T: (#,z+h*+(#$w("ZnX*D$bd?VN,"<G>}rvTG)n;X

*Dd?#$bd?X*T<mITZ#M@FP8>?v$bd?D`TX*T,Sxozz5Vb;c#

IZ|GG`T5,rKT>DyP$bd?D5\M* 1.0#$bd?DX*Tk#M+7T^X#|;k?

v$bd?Z$bPDX*TPX,x;f0$bGq+7#

n|Z*X`k: Cm;T>9cG<D k vn|Z*Xk`k#g{9cG<j68(Z (#ZcO,

G4|*IC,R;T>Kd?j6D9cG<#

?P:

v 9cG<P|,9cG<Dv8j)d?5;g{4(ev8j),G4KP|,9cG<Dv8`E#

v Zn|`Z*XiBDZ i P|,9cG<DZ i vn|`Z*XDv8j)d?5;g{4(ev8j),

G4KP|,9cG<Z i vn|`Z*XDv8E#

v Zn|`kiBDZ i P|,Z i vn|`Z*Xk9cG<D`k#

TH: C<mT>9c[b50dZ?v$bd?M?jO k vn|Z*X#|vZ$bd?Ud<mP!

qK9c[b51IC#

TH<mT=V==4S=$bd?Ud#
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v Z$bd?UdPy!Dv8(9c[b5)T>ZTH<mP,2|(d k vn|Z*X#

v ZTH<mP9CZ$bd?UdPy!D k 5#

!q$bd?#9zI!qZTH<mPT>D$bd?#

s^<: C<mT>9c[b50dZ"c<(rc<,!vZ?jDb?6p)O k vn|Z*X#?j

Z y aO,LH$bd?Z x aO,4$bd?.Vfe#|v1fZ?j,RZ$bd?Ud<mP!q

K9c[b51IC#

v Z57VxDd?y5&,*,xd?fFKN<_#

!q$bd?#9zI!qZs^<PT>D$bd?#

$bd?!qmsU>: TZC<mODc,d y a5*#MDsn(snJr==Msn,!vZ?jD

b?6p),x aOPv#MD$bd?(SO x as`DyPXw)#C<mv1fZ?j,RXw!qP

'1IC#

V`m: CmT>4VxT?j[lk$b5D;fV`#|v1fZV`?j(j>"{erPr)1I

C#

v holdout VxPD(1')P|,Z?jO_P1'5DaVv8#b)v8T“aVy>:{eYVH”5P

0l,+;a0l“}7YVH”5#

sn**: |v1fZ?jd?1IC#|T>k#MX*Dsn;TZ,x?j*==Msn,xTZV

`?j*snJ(100% {e}7YVH)#

KNN #MhC
(}“hC”!n(IT8(Zi4a{1T>D=SVN(}g,(}4PmZc=S=i)#(}!qb)

!nITi4?v!nD'{,"R%w“$@”4%(v/A“$@”dvR`)ITi4=SVN#

7SyPEJ(vTV`?jP')#g{!PC!n,G4*IZc&mDwvG<T>{erj>?jV

NDwvI\5DEJ#g{4!PC!n,G4v*{erj>?jVNT>$b50dEJ#

K4!rD1!hCI(#ZcD`&4!r7(#

Fc-<cr@V#TZ,j>?j(5X“G”r“q”$b)D#M,zITkscr@V,b)@V8>*

?jVN8(a{*fDI\T#}Kb)@V,9Pd{Z@V}LPzID$b5MCEH5#

Fcw{sDcr@V#-<cr@Vv@5Z57}],"RIZm`#M}HbOK}]Dcr,C@V

I\a}HE/#w{sDcra"T(}kTliri$VxT#MT\xP@@xPV9#K!n*sZ

wP(eVxVN"RZ(#ZcPtCw{sDcr@VsYzI#M#

T>n|#g{z+K5h* n,dP n GGc}{},G49cG<DZ n vn|`Z*Xkd=9cG

<D`T`k;pIkZ#MP#
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yw

b)E"*"CZZ+ra)Dz7M~q#

IBM I\Zd{zRrXx;a)>D5PV[Dz7"~qr&\XT#PXz10yZxrDz7M~q

DE",krz1XD IBM zmI/#NNT IBM z7"Lrr~qD}C"GbZw>r5>;\9C

IBM Dz7"Lrr~q#;*;V8 IBM D*6z(,NN,H&\Dz7"Lrr~q,<ITzf IBM

z7"Lrr~q#+G,@@Mi$NNG IBM z7"Lrr~q,rIC'TP:p#

IBM +>I\Q5Pr}Zjkk>D5Z]PXDwn({#a)>D5"4ZhC'9Cb)({DNN

mI#zITCif==+mIi/Dy:

IBM Director of Licensing

IBM Corporation

North Castle Drive

Armonk, NY 10504-1785

U.S.A.

PX+VZ (DBCS) E"DmIi/,kkzyZzRrXxD IBM *6z(?E*5,rCif==+i

/Dy:

Intellectual Property Licensing

Legal and Intellectual Property Law

IBM Japan Ltd.

1623-14, Shimotsuruma, Yamato-shi

Kanagawa 242-8502 Japan

>un;JC"zrNNbyDunk1X(I;;BDzRrXx:International Business Machines Corpo-

ration“4V4”a)>vfo,;=PNNV`D(^[Gw>D9G5,D)#$,|(+;^Z5,DP

XGV("JzMJCZ3VX(C>D#$#3)zRrXxZ3);WP;Jmb}w>r5,D#$#

rK>unI\;JCZz#

>E"PI\|,<u=f;;<7DX=r!"ms#K&DE"+(Z|D;b)|D+`k>JODB

f>P#IBM ITf1T>vfoPhvDz7xPDxM/r|D,x;mP(*#

>E"PTG IBM Web >cDNN}C<;G*K=cp{Ea)D,;TNN==d1TG) Web >c

D#$#G) Web >cPDJO;G IBM z7JOD;?V,9CG) Web >cx4DgU+IzTPP

##

IBM IT4|O*J1DNN==9CrV"zya)DNNE"x^kTzP#NNpN#

>LrDmI$VP_g{*KbPXLrDE"To=gB?D:(i) JmZ@"4(DLrMd{Lr(|

(>Lr).dxPE";;,T0 (ii) JmTQ-;;DE"xP`%9C,kkBPX7*5:

IBM Software Group

ATTN: Licensing
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200 W. Madison St.

Chicago, IL; 60606

U.S.A.

;*qXJ1Du~Mun,|(3)iNBD;(}?D6Q,<IqCb=fDE"#

>JOPhvDmILr0dyPICDmIJOyI IBM @] IBM M'-i"IBM zJm~mI-ir

NN,H-iPDuna)#

K&|,DNNT\}]<GZ\X73PbCD#rK,Zd{Yw73PqCD}]I\aPwTD;

,#P)b?I\GZ*"6D53OxPD,rK;#$k;cIC53OxPDb?a{`,#Kb,P

)b?G(}Fcx@FD,5Ja{I\aPnl#>D5DC'&1i$dX(73DJC}]#

f0G IBM z7DE"ISb)z7D)&L"dvf5wrd{I+*qCDJOPq!#IBM ;PTb

)z7xPbT,2^(7OdT\D+7T"f]TrNNd{XZG IBM z7Dyw#PXG IBM z7

T\DJb&1rb)z7D)&Lav#

yPXZ IBM 44=rrbrDyw<If1|DrUX,x;mP(*,|Gvvm>K?jMb8xQ#

>E"|,ZU#5qYwP9CD}]M(fD>}#*K!I\j{X5wb)>},>}PI\a|(

vK"+>"7FMz7D{F#yPb){V<Gi9D,tV5znP5J5qs59CD{VMX7k

K`F,?tIO#

g{z}Zi4>E"Dm=4,<,MJ+<}I\^(T>#

Lj

IBM"IBM UjM ibm.com G International Business Machines Corp. Z+rm`P~\=XxDLjr"a

Lj#d{z7M~q{FI\G IBM rd{+>DLj#Web 3f“Copyright and trademark information”

(www.ibm.com/legal/copytrade.shtml) a)K IBM LjDnBPm#

Intel"Intel Uj"Intel Inside"Intel Inside Uj"Intel Centrino"Intel Centrino Uj"Celeron"Intel Xeon"Intel

SpeedStep"Itanium M Pentium G Intel Corporation rdS+>Z@zMd{zRrXxDLjr"aLj#

Linux G Linus Torvalds Z@zM/rd{zRrXxD"aLj#

Microsoft"Windows"Windows NT M Windows UjG Microsoft Corporation Z@zM/rd{zRrXxD

Lj#

UNIX G The Open Group Z@zMd{zRrXxD"aLj#

Java MyPyZ Java DLjMUjG Oracle M/rdS+>DLjr"aLj#

d{z7M~q{FI\G IBM rd{+>DLj#
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Jcm

A

AICC : ;VCZyZ -2(\^)T}F;!qMHOlO#MDH?=(#5=!,m>#MbOC=C#AICC CZ

|}!y>D AIC#fEy>_gvS,AICC U2* AIC#

B

469E"u~ (Bayesian Information Criterion, BIC) : ;VCZyZ -2 T}F;!qMHO#MDH?=(#5=!,

m>#MbOC=C#BIC 2a“M#”}`N}#M(}g,_Ps?dkD4S#M),+H AIC |Oq#

Box D M li (Box’s M test) : ;VCZlii-d?XsGq`HDli#TZ.VsDy>,;TxD p 5m>

Xs;,D$];c#bvliTZ%4`d?#,Div\tP#

C

v8 (Cases) : kT?v[b5T>D5Ji"$bi"siEJMPp@VDzk#

V`a{ (Classification Results) : yZPpVv}7r;}7Vdx?i}]D[b5}#P12F*“l}Xs”#

iOi< (Combined-Groups Plots) : 4(0=vPp/}5D+i"c<#g{;P;v/},raT>;v1=<#

-=n (Covariance) : =vd?dX*TDGj</b?5,HZf}+n}T N-1#

F

Fisher’s : T>IT1SCZV`D Fisher V`/}5}#+*?viq!;v%@DV`/}5}/,"RaTCiV

d;v_PnsPp@VD[b5(V`/}5)#

H

gU< (Hazard Plot) : T_TH}T>[}gU/}#

K

eH (Kurtosis) : [b5[`'FPDcDLHD;VbH#TZ},V<,eH3F?D5*c#}eH5m>`TZ

},V<,[l5ZV<PDD[/|`,,12?|!,1=V<+5#Zb;c,be,V<D2?H},V<D2

?*q#:eH5m>`TZ},V<,[l5[/CY"R2?Oq,1=V<+5#Zb;c,Me,V<D2?H

},V<D2?*!#

L

t;V` (Leave-one-out Classification) : VvPD?v[b5y(}SC[b5TbDyPd{[b5\zD/}xPV

`#2F*“U =(”#
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M

MAE : =yxTsn#b?rPkd#M$Z.=Dd/LH#MAE Z-<rP%*P(f#

mO`k (Mahalanobis Distance) : Td?O[b5D5kyP[b5D=y5.dnlDb?#OsmO`km>3;

[b5Z;vr`vTd?OP+5#

MAPE : =yxTsnYVH#b?`XrP`d#M$bH6Dd/LHDb?#|9C@"%*,rKITCZHO

_P;,%*DrP#

MaxAE : nsxTsn#ns$bsnw*@"rPT`,%;m>#k MaxAPE `F,|Thk$bDn5iN\P

oz#nsxTsnMnsxTYVHsnITvVZ;,DrPc#}g,13;OsrP5DxTsnTsZ3;O

!rP5DxTsn1#ZbVivB,nsxTsn+vVZOsrP5&,nsxTYVHsn+vVZO!rP5

&#

MaxAPE : nsxTYVHsn#ns$bsn,TYVHN=m>#Kb?Thk$bDn5iN\Poz#

ns/n!Ddk F H( (Maximizing the Smallest F Ratio Method of Entry) : ;VZp=VvP!qd?D=(,C

=(yZns/S=idD Mahalanobis `kFcC=D F H#

ns5 (Maximum) : }5d?Dns5#

=y5 (Mean) : /PwFDb?5#cu=y5,HZ\M}T[b5}#

=y5 (Means) : T>Td?D\=y5"i=y5T0j<n#

P;} (Median) : Z 50 vYV;,sZC5M!ZC5Dv8}w<;k#g{P<}v[b5,rP;}*|GT

}rr5rEP1=vPd[b5D=y5#P;}G/PwFD;Vb?,Tk:5;tP(k=y5;,,=y5a

\?V+_r+M5D0l)#

n!/ Wilks D Lambda (Minimize Wilks’ Lambda) : ;VCZp=PpVvDd?!q=(,C=(y]d?!Z~{

K9λDLH!qdk+=Dd?#Z?;=P,dk9{e~{K9λn!/Dd?#

n!5 (Minimum) : }5d?Dn!5#

Z} (Mode) : n#vVD5#g{`v52mnsvV5J,r?v5<G;vZ}#

N

j</ BIC (Normalized BIC) : j</469E"<r#"T5w#M4STD#M\ebOHD;cTb?#|G;V

yZy=snD@V,|,#MPN}}?D#VMrPD$H##Va%}_P|`N}D#MDEF,9C3F?W

Z(};,#MkT`,rPxPHO#

O

1 uzf/} (One Minus Survival) : CZy]_T_H4U;;uD==fFzf/}D"c<#

R

6' (Range) : }Vd?Dns5kn!5Dn5MGCns5un!5sCvD5#

Rao D V(PpVv)(Rao’s V (Discriminant Analysis)) : Tiy5dn5Db?#2F* Lawley-Hotelling zY#?;

=<h*dkns/ Rao D VPDv?Dd?#!qK!ns,dkCZVvDd?Dn!5#
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RMSE : y=ysn#y=nD==y#CZb?rd?rPkd#M$b.=DnlLH,Ckrd?rP`,D%;

}m>#

R = (R-Squared) : _T#MDbOEHb?,P1F*v(5}#|Grd?PIXi#MbMDdlDH}#|D!

56'iZ 0 = 1 .d#n!5m>#M;\\CXbO}]#

S

Vi (Separate-Groups) : CZV`D@"i-=nXs#IZV`yZPp/}(x;GyZ-<d?),rKC!n"

;<UH,Z~NPp#

Vi-=n (Separate-Groups Covariance) : T>?iD@"-=nXs#

Vi< (Separate-Groups Plots) : 4(0=vPp/}5D@"i"c<#g{vP;v/},rT>1=<#

,x Bonferroni (Sequential Bonferroni) : bG;V,xB5D\xD Bonferroni }L,C}LZ\x%vYh=f#X

LH\M,+#V`,D{eTxT.=#

,x Sidak (Sequential Sidak) : bG;vp=B5DEbT Sidak }L,MEb%vYhxT,d#XT!C`,R#

VK`,D\eTxT.=#

+H (Skewness) : V<D;TFH?5#},V<G;VTFTV<,d+H5* 0#_PTxT}+HDV<R`2?

O$#_PTx:+,DV<_PrsSlD$2#a>:!sZdj<snn=6D+H58>k*TFD`k#

j<n (standard deviation) : y}knDH?5,HZ=nD==y#TM-<d?`,D%;H?j<n#

j<n (Standard Deviation) : y}knDH?5#Z},V<P,68% D[b5dkky5``;=;vj<nD6'

Z,95% dk=vj<nD6'Z#}g,g{=yjd5 45,j<n* 10,r 95% D[b5+iZ},V<D 25 =

65 .d#

j<sn (Standard Error) : ry>d/xd/Dli3F?5Dv}DH?5#bG3F?iyV<Dj<n#}g,

y}Dj<snGy>y}Dj<n#

eHj<sn (Standard Error of Kurtosis) : eHkdj<snDHJICw},li(4g{HJ!Z -2 rsZ +2,

rIT\x},)#eHOsD}5m>CV<D2?H},V<D2?$;eHD:5m>OLD2?(kdNyHV

<D2?dC`F)#

=y5Dj<sn (Standard Error of Mean) : 4T,;V<Dwy>.dy5nlDb?5#CZVT+[b=Dy}

kYh5TH(4,g{nlkj<snDHJ!Z -2 rsZ +2,rITCvKy}kYh5;,Da[)#

+Hj<sn (Standard Error of Skewness) : +,kdj<snDHJICw},li(4,g{CHJ!Z -2 rs

Z -2,rIT\x},)#+H}5=sm>$2rR=$;:+5m>rsD$2#

L(D R = (Stationary R-squared) : CZHO#MD=H?Vkr%y}#MDH?5#1fZwFr>Z#=1CH

?5TU( R ==|_EF#L(D R =IT*:5,d6'*:^n= 1#:5m><GPD#MHy<#M*n#

}5m>yliD#MHy<#MC#

\M (Sum) : yPxPG1'5Dv8D5DOFr\F#

zf< (Survival Plot) : Z_TLHOT>[}zf/}#
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T

xr< (Territorial Map) : CZy]d?5T[b5xPViD_gD<#k[b5;.V=Di`T&D`E#Z?v

iD_gZ9CGEjGCiDy}#1;P;vPp/}1;T>K<#

\-=n (Total Covariance) : T>yP[b5y4T;vy>1D-=nXs#

U

4bM=n (Unexplained Variance) : Z?;=,yGdk\9id4bMd/OFn!Dd?#

(; (Unique) : ,=@@yP'&,,1*Nb`MDyPd{'&w{?;v'&#

%d? ANOVA (Univariate ANOVAs) : *?vTd?Di=y5DH,T4P%r=nliVv#

4j</ (Unstandardized) : T>4j</DPp/}5}#

9C F D5 (Use F Value) : g{d?D F 5sZIk5,r+Cd?dk=#MP;g{ F 5!ZF}5,rS#

MP>}Cd?#Ik5XksZF}5,"Rb=v5<Xk*}}#*+|`d?dk=#MP,h*u!Ik5#

*S#MP>}|`d?,h*vsF}5#

9C F DEJ (Use Probability of F) : g{d? F 5DTxT.=!ZIk5,r+Cd?dk=#MP;g{Tx

T.=sZF}5,rS#MP>}Cd?#Ik5Xk!ZF}5,"Rb=v5<Xk*}}#*+|`d?dk=

#MP,h*vsIk5#*+|`Dd?S#MPF%,k5M“^}”5#

V

P' (Valid) : P'[b5H;|,531'5,2;|,(e*C'1'D5#

=n (Variance) : =y5k"HDb?5,HZy5D==n}T[b5}u;Dn#=n4%*F?,4d?Tm%*

}D==#

W

iZ (Within-Groups) : c[DiZ-=nXsC4Tv8V`#

iZ`XT (Within-Groups Correlation) : T>O"iZ-=nXs,CXsG(}ZFc`XT.0TyPiDwv-

=nXss=y5C=D#

iZ-=n (Within-Groups Covariance) : T>O"iZ-=nXs,CXsI\k\-=nXs;,#CXsG(}T

yPiDwv-=nXss=y5C=D#
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w}

[B]
469xg#M

(#Zc 97

#Mi 100

#MihC 101

#Mi** 101

#M!n 98

(R!n 99

d;/} 226

nVW} 226

V8W} 226

VSW} 226

>ZW} 226

SY 226

d;rP 221

d?X*T

T'l&#M 253

j)

d? 41

value 41

j6VN

rPZc 205

CARMA Zc 195

j</(=

apriori @@_H 193

mq}] 201

rPZc 205

*C 203

Apriori Zc 26

CARMA Zc 195

4IXi

ce_TlO#M 159

;?5H?

v_w 83

C&R wZc 83

;\`=D'0 174

?VT`X/}

rP 221

=xI$

6p 219

=x!n

Cox Xi#M 171

Logistic Xi#M 144

?p\&H? 197

[C]
N<`p

Logistic Zc 140

N}@F 234

N}@F (x)

ce_T#M 157

Logistic Xi#M 146

Pn

1drP#MP 231

nVd; 221

ARIMA #M 226

i4w!n(

v_w#M 90

<NzI 92

pV

v_w 69, 70

pV#M
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