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"b:zITZ“d?”!n(OD4d?PmPY1|Dkd?`X*Db?6p(Sx|DkTCd?T>

Dc\3F)#

Z 1 B k> 3
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Z 2 B 5J

5J}La)PzZhv`V`MDd?D3FM<NT>#5J}LGi4}]mkD*<;C#

TZ5J(fMuN<,ITC}rr5rEP;,D5,2IT4d5JT`pxPEr#1d?_Pm`

;`,D51,Ia!5J(f#zIT9C5J(1!5)rYVHjG<m#

>}#4P5`M.VD+>M'DV<G24?SdvPITKb=M'D 37.5% 4T~.z9,24.9% 4

T+>,28.1% 4T'uz9,9.4% 4T#!P5#TZ,xD(?}](}g,z[Uk),zaKb==

yz7z[n* 3,576 @*,j<n* 1,078 @*#

3FM<#5JF}"YVH"[}YVH"=y5"P;}"Z}"M"j<n"=n"6'"n!5Mn

s5"=y5j<sn"+HMeH(=_<xPj<sn)"DV;}"C'8(DYV;}"uN<"}

<M1=<#

5J}]"bBn

}]#9C}5zkrV{.TTV`d?xP`k({err}6pb?)#

Yh#XpTZQErr4ErD`pDd?,mqMYVHITa)TyPV<PD}]<PCDhv#s

`}I!c\3F(g=y5Mj<n)GyZ},m[D,|GJCZTFV<D(?d?#H!3F(g

P;}"DV;}MYV;})JOZI\{OrI\;{O},YhD(?d?#

q!5Jm

1. SK%P!q:

Vv > hv3F > 5J...

2. !q;vr`vV`d?r(?d?#

y]h*,zIT:

v %w3FTqC(?d?Dhv3F#

v %w<mTqCuN<"}<M1=<#

v %wa{T>3rDq=#

5J3F

YV;5#;v(?d?D5,d+Er}D}]Vi,T93vYVHZOxmb;vYVHZB#DV;

}(Z 25"50"75 vYV;})+[l5V*Dvs!`HDi#g{z#{`HiD}?;HZ 4,k!

q n v`HiDVnc#z2I8(%vYV;}(}g,Z 95 vYVc,P 95% D[l5sZC5)#

/PwF#hvV<;CD3F,|(=y5"P;}"Z}MyP5D\M#

v =y5 (Mean). /PwFDb?#cu=y,\M}Tv8v}#

v P;} (Median). Z 50 vYV;,sZC5M!ZC5Dv8}w<;k#g{v8v}*<},G4P

;}Gv8ZT}rr5rEPDivBnPdD=vv8D=y#P;}G/PwFDb?,+TZ6

kPDD5;tP(bk=y5;,,=y5]W\=Y}`vG#srG#!D5D0l)#
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v Z}#n#vVD5#g{vV5Jn_D5;9;v,G4?;v<G;vZ}#“5J”}Lv(fK`

`vZ}Pn!DGv#

v \M (Sum). yPxPG1'5Dv8D5DOFr\F#

kn#b?}]PdlM9*D3F,|(j<n"=n"6'"n!5"ns5M=y5j<sn#

v j<n#T'F=y5DknDb?#Z},V<P,68% Dv8Z=y5D;6j<n6'Z,95% D

v8Z=y5D=6j<n6'Z#}g,Z},V<P,g{=yjd* 45,j<n* 10,G4 95% D

v8+&Z 25 = 65 .d#

v =n (Variance). T'F=y5DknDb?,5HZk=y5DnD==M}Tv8}u;#H?=nD

%;Gd?>mD%;D==#

v 6' (Range). }5d?ns5Mn!5.dDn;ns5u%n!5#

v n!5 (Minimum). }5d?Dn!5#

v ns5 (Maximum). }5d?Dns5#

v =y5Dj<sn#!T,;V<Dy>ky>.dD=y5.nDb?#|ITC4VTX+[l=D=

y5kYh5xPHO(4,g{nkj<snDH5!Z -2 rsZ +2,G4ITO(=v5;,)#

V<#+HMeHGhvV<N4MTFTD3F#b)3Fkdj<sn;pT>#

v +H (Skewness). V<D;TFTb?#},V<GTFD,+H5* 0#_PTxD}+HDV<P\$

DR2#_PTxD:+HDV<P\$Ds2#w*;v8<,1+H5,}j<snD=61,G4

O*;_PTFT#

v eH (Kurtosis). [l5[/ZPc\'DLHDb?#TZ},V<,eH3FD5* 0#}eH5m>

`TZ},V<,[l5ZV<PDD[/|`,,12?|!,1=V<+5#Zb;c,leptokurtic V<

D2?H},V<D2?*q#:eH5m>`TZ},V<,[l5[/CY"R2?Oq,1=V<

+5#Zb;c,platykurtic V<D2?H},V<D2?*!#

5GiPc#g{zD}]PD5GiPc(}g,yPjdZ 30 `jDK<;`k* 35),G4!qK!

nT@F-<4ViD}]DP;}MYV;}#

5J<

<m`M#}<T>w?VT{eD1W#}<D?vVxT&ZI%vVid?(eDi#uN<+;,5

r;,`pDF}w*%@DuT>,9zIT1[XHOwv`p#1=<2Pu,+|GXE`HDxd

LHxPfF#?vuD_HG(?d?ZCxdZD5DF}#1=<T>V<DN4"PDMV<#~S

Z1=<OD},z_PzZzPO}]Gq*},V<#

<m5#TZuN<,IT45JF}rYVHjGLHa#

5Jq=

Er==#Iy]}]PD5J5ry]b)5DF}(vVD5J)T}rr5rEP5Jm#+G,g{

zks1=<rYV;},G45JY(d?G(?}]"T}rT>d5#

`vd?#g{zzI`vd?D3Fm,zIZ%vmPT>yPd?(HOd?),rT>?vd?D@

"3Fm(4d?i/dv)#

E}_P`v`pDm#K!n@9T>_P,}8(}?D5Dm#
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Z 3 B hvT

“hv”}L*%vmPDtId?T>%d?c\3F,"Fcj</5(z CV)#d?IT4d=y5(}

rr5r)s!"4V83rr4z!qd?D3r(1!5)xPEr#

1 z CV;#f1,|G+;mS=}]`-wD}]P"I*<m"}]PmMVvyC#g{d?T;,

D%;(}g,KyzZzz\5M\L}KZYVH)G<D,z CV*;a+d?CZ|WZ1[HOD#

CjHP#

>}#g{zD}]P?vv8<|,}BP?lI/D?vz[K1DUz[\n(}g,

Bob"Kim"Brian wP;vu?),G4“hv”}LITFc?v01D=yUz[n,"S_=MEPa{#

3F#y>s!"=y5"n!5"ns5"j<n"=n"6'"OF"=y5j<sn"eHM+H0=

_Dj<sn#

hv}]"bBn

}]#T<N==T>}5d?PDG<ms"k:5MV<l#.s9Cb)}5d?#“hv”}LTsD

~(}'v8)XpP'#

Yh#s`}IC3F(|( z CV)<yZ},m[,"JOZTFV<D(?d?((`r_(Hb?6

p)#\b`p4Err+1V<Dd?#z CVDV<k-}]_P`,DN4,rK,Fc z CV";G

E}Jb}]D=(#

q!hv3F

1. SK%P!q:

Vv > hv3F > hvT...

2. !q;vr`vd?#

y]h*,zIT:

v !q+j</CVmf*d?T+ z CV#f*Bd?#

v %w!n!qI!3FMT>3r#

hv:!n

=y5k\M#1!ivBT>=y5(rcu=y})#

kn#b?}]PDV<rd/D3F|(j<n"=n"6'"n!5"ns5M=y5j<sn#

v j<n#T'F=y5DknDb?#Z},V<P,68% Dv8Z=y5D;6j<n6'Z,95% D

v8Z=y5D=6j<n6'Z#}g,Z},V<P,g{=yjd* 45,j<n* 10,G4 95% D

v8+&Z 25 = 65 .d#

v =n (Variance). T'F=y5DknDb?,5HZk=y5DnD==M}Tv8}u;#H?=nD

%;Gd?>mD%;D==#

v 6' (Range). }5d?ns5Mn!5.dDn;ns5u%n!5#

v n!5 (Minimum). }5d?Dn!5#
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v ns5 (Maximum). }5d?Dns5#

v =y5Dj<sn#!T,;V<Dy>ky>.dD=y5.nDb?#|ITC4VTX+[l=D=

y5kYh5xPHO(4,g{nkj<snDH5!Z -2 rsZ +2,G4ITO(=v5;,)#

V<#eHM+HGhfV<N4MTFivD3F#b)3Fkdj<sn;pT>#

v eH (Kurtosis). [l5[/ZPc\'DLHDb?#TZ},V<,eH3FD5* 0#}eH5m>

`TZ},V<,[l5ZV<PDD[/|`,,12?|!,1=V<+5#Zb;c,leptokurtic V<

D2?H},V<D2?*q#:eH5m>`TZ},V<,[l5[/CY"R2?Oq,1=V<

+5#Zb;c,platykurtic V<D2?H},V<D2?*!#

v +H (Skewness). V<D;TFTb?#},V<GTFD,+H5* 0#_PTxD}+HDV<P\$

DR2#_PTxD:+HDV<P\$Ds2#w*;v8<,1+H5,}j<snD=61,G4

O*;_PTFT#

T>3r#1!ivB,+4z!qd?D3rT>d?#(I!)zIT4V83r}rr5rT>d?#

DESCRIPTIVES |nD=S&\
9C|no(oT9IT:

v #f3)d?x;GyPd?Dj</CV(z CV)(9C VARIABLES S|n)#

v 8(|,j</CVDBd?D{F(9C VARIABLES S|n)#

v SVvPE}Nbd?,1'5Dv8(9C MISSING S|n)#

v 4UNN3FD5,x;vG=y5TT>PDd?xPEr(9C SORT S|n)#

kND|no(N<Tq!j{Do(E"#
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Z 4 B =w

“=w”}LHIT*yPv82ITVp*v8izIc\3FM<NT>#9C“=w”}LP\`-r:}

]}K"k:56p"hv"YhliT0hvS:e(v8i).dnlDXw#(}}]}KITC*z

_Pl#5"+5"}]PD1Zrd{XT#=w}]IToz7(z}<GCZ}]VvD3F=(Gq

OJ#g{C=(*s}]J},V<,zI\(}=wC*h*xP*;}]#r_,zI\O*h*xP

GN}li#

>}#4;BOsZDV;,?/1FBDT,'01dDV<#TZDviPD?;v,IT"V1dGq

|FJ},V<,T0Dv=nGq`H#z2ITj6_P 5 vn$1dM 5 vnL1dDv8#d<M

%6<T<N==c\?viD'01dDV<#

3FM<#=y5"P;}"5% P2=y5"j<sn"=n"j<n"n!5"ns5"6'"DV;`"

+HMeH0|GDj<sn"=y5DCExd(M8(DCEH)"YV;"Huber D M @F"Andrews

(@F?"Hampel DXBB5 M @FM Tukey D+(X@F?"evns5Mevn!5"xCZli}

,TD Lilliefors TxT.=D Kolmogorov-Smirnov 3FM Shapiro-Wilk 3F#d<"%6<"1=<"}

,<"x Levene liM*;DV<-.=<#

=w}]"bBn

}]#“=w”}LICZ(?d?((`r_(H6pH?)#rSd?(CZ+}]V*v8i)&_PO

m}?D;`,D5(`p)#b)5ITGLV{.r}5#CZZd<PjGk:5Dv8j)d?IT

GLV{."$V{.(0 15 vVZ)r}5#

Yh#}];XJTFr},V<#

=w}]

1. SK%P!q:

Vv > hv3F > =w...

2. !q;vr`vrd?#

y]h*,zIT:

v !q;vr`vrSd?,d5+(ev8i#

v !qj6d?CZjGv8#

v %w3FTqCH!@F?"k:5"YV;M5Jm#

v %w<TqC1=<"},EJ<MliT0x Levene 3FDV<-.=<#

v %w!nT&m1'5#

=w:3F

hvT#1!ivBT>/PwFH?Mknb?#/PwFDb?m>V<D;C;|(=y5"P;}"

5% P2=y5#knb?T>5DG`FT;|(j<sn"=n"j<n"n!5"ns5"6'"DV;

`#hv3F9|(V<N4Db?;+HMeHk|GDsn;pT>#9T>=y5D 95% .=CEx

d;zI8(d{CEH#
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M @F#y>=y5MP;}DH!fz5,CZ@F;C#FcvD@F?&C=v8D(X;,#T>

Huber D M @F"Andrews (@F?"Hampel DXBB5 M @FM Tukey D+(X@F?#

k:5#T>evns5Mevn!5(xv8j))#

YV;}#T>Z 5 v"Z 10 v"Z 25 v"Z 50 v"Z 75 v"Z 90 vMZ 95 vYV;D5#

=w:<

d<#1z_P;vr`vrd?1,b)!nXFd<DT>#4rS6pVi*?vrd?zI%@DT

>#Z;vT>P,+*rSd?(eD?viT>d<#;Vi*rSd?(eD?vizI%@DT>#

Z;vT>P,*?vrd?"ET>d<#1;,Dd?zmZ;,D1dH?D,;vXw1,KT>H

dPC#

hvT#9C“hv”iIT!q%6<M1=<#

xliD},<#T>},EJM4wF},EJ<#T>xCZli},TD Lilliefors TxT.=D

Kolmogorov-Smirnov 3F#g{8(DGG{}(X,G4ZS(y>s!;Z 3 M 50 .d1,Fc Shapiro-

Wilk 3F#TZ^(Xr{}(X,ZS(y>s!;Z 3 M 5,000 .d1,FcC3F#

x Levene liDV<-.=<#XFV<-.=<D}]*;#TZyPV<-.=<,T>Xi_D1JM

Levene DH!D=n,JTli#g{!q*;,G4 Levene liyZ*;sD}]#g{4!qrSd?,

G4;zIV<-.=<#]@FkTyP%*qDP;}DT;T}T0]*;D@F5zIDV;`DT

;T}<,TZw%*qPC=`HD=n#V<-.=<-z7(H((9.|`H)i.d=nyhD*

;D]#9CQd;IT!q]fz5.;(I\4]@FPDFv),"zI*;}]<#fF*;}]D

DV;`MP;}#4d;zI-<}]D<#bHZ]* 1 D*;#

=w:]*;

b)GV<-.=<D]*;#**;}],zXk!q*;D]#zIT!qTB!n.;:

v T;T}#T;T}*;#bG1!5#

v 1/==y#TZ?v}]5,Fc==yD9}#

v 9}#Fc?v}]5D9}#

v ==y#Fc?v}]5D==y#

v ==#?v}]5D==#

v `,}]/#?v}]5D`,}]/#

=w:!n

1'5#XFT1'5D&m#

v 4PmE}v8#SyPVvPE}NNrd?rrSd?_P1'5Dv8#bG1!5#

v 4TE}v8#ZCiDVvP|,i(%*q)Pd?;_P1'5Dv8#Cv8I\Zd{iP9C

Dd?PP1'5#

v (f5#rSd?D1'5;S*%@D`p#*K=S`pzIyPdv#5Jm|,1'5D`p#r

Sd?D1'5|,ZZ,+;jG*1'#
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EXAMINE |nD=S&\
“=w”}L9C EXAMINE |no(#9C|no(oT9IT:

v }IrSd?(e(C TOTAL S|n)DiDdvM<.b,9ksOFdvM<#

v 8(;id<D#CLH(C SCALE S|n)#

v 8(rSd?D;%wC(C VARIABLES S|n)#

v 8(1!5TbDYV;(C PERCENTILES S|n)#

v y]eV=(PDNb;VFcYV;(C PERCENTILES S|n)#

v 8(V<-.=<DNb]*;(C PLOT S|n)#

v 8(*T>D+5D}?(C STATISTICS S|n)#

v 8(;CD M @FMH!@F?DN}(C MESTIMATORS S|n)#

kND|no(N<Tq!j{Do(E"#

Z 4 B =w 11
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Z 5 B ;fm

;fm}LNI~WM`Wm,"a)KwV+rmliM`XTb?#mDa9T0`pGqErv(K*

9CDlirH?#

vT+rmFc;fm3FM`XTb?#g{8(;P";PM;vcrS(XFd?),;fm}L+*

crS(r=vr|`XFd?D5iO)D?v5NI;vX*3FM?Hfe#}g,g{TpG;vQ

i(G"q)kzn(zndz$i"-f8Xrw;^6)`TUDmDcrS,G4.TD+rma{+

kPTD+rma{V*Fc,"r!I%`SxDfeq=#

>}#ZxP~q(}g:57MI/)z[1,!+>DM'k4TOs+>DM'`H,GqI\|_/

{T?zI\S;fFmP"V,s`}!+>(1$YZ 500 K)qC\_D~q{s,xSs`}s+>

(1$`Z 2,500 K)4qC\MD~q{s#

3FM`XTb?#Pearson (="F;H(="_TX*li"Fisher +7li"Yates #}(="Pearson r

"Spearman Rho"P*5}"Phi"Cramér V"TFMGTF Lambda"Goodman M Kruskal tau";7(T5

}"$j"Somers d"Kendall tau-b"Kendall tau-c"eta 5}"Fw Kappa"`TgU@F"8JH"McNemar

li"Cochran M Mantel-Haenszel 3FT0PH}3F#

;fm}]"bBn

}]#*(e?vmd?D`p,k9C}5rV{.(KvrKvTBVZ)d?D5#}g,TZ gen-

der,zIC+}]`k* 1 M 2,r`k* male M female#

Yh#gPX3F;ZPyv,3)3FMH?Y(QErD`p(Pr}])r}?5((`r_(H}

])#mP;)3FrZmd?_P4ErD`p({e}])1P'#TZyZ(=D3F(Phi"Cramér V

MP*5}),}]&CG4T`nV<Dfzy>#

":Prd?ITGzm`pD}5zk(}g:1 = low"2 = medium"3 = high),2ITGV{.5#;

},V{.5DV83r+Y(43K`pDf53r#}g,TZ_P low"medium"high 5DV{.d?,

`pD3r+bM* high"low"medium,bv3rGmsD#(#,9C}5zkzmPr}]|*I?#

q!;fFm

1. SK%P!q:

Vv > hv3F > ;fm...

2. !q;vr`vPd?M;vr`vPd?#

y]h*,zIT:

v !q;vr`vXFd?#

v %w3FTq!+rmrSmDliM`XTb?#

v %w%*qTq![l5MZ{5"YVH5MPn#

v %wq=TXF`pD3r#
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;fm:c

g{!q;vr`vcd?,G4+T?vcd?(XFd?)D?v`pzz%@D;fFm#}g,g{

P;vPd?";vPd?M;v_P=v`pDcd?,G4I*cd?D?v`pzI;v+rm#*N

Im;cXFd?,k%wB;v#*?vZ;cd?k?vZ~cd?(HH)D?V`piOzISm#

g{ksK3FM`XTb?,G4|Gv&CZ+rSm#

;fm4=uN<

T>4=uN<#4=uN<Iozc\v8iD}]#TZZ“P”B8(Dd?D?v5,yP;v4=u

N<#(e?v[`ZDuN<Dd?MGzZ“P”B8(Dd?#TZKd?D?v5,yP;i;,U+

r<8DuN<#g{zZ“P”r“P”B8(`vd?,G4*?v+d?iOzI;v4=uN<#

ZmcPT>cd?D;fm

ZmcPT>cd?#zIT!qZ;fmP+cd?(XFd?)T>*mc#bJmz4(S<4T>P

MPd?D{e3F,T0Jmnkcd?D`p#

BfT>K9C}]D~ demo.sav(;Z20?<BD Samples ?<P)D>}0dq!==:

1. !q Income category in thousands (inccat) w*Pd?,Owns PDA (ownpda) w*Pd?T0 Level of Edu-

cation (ed) w*cd?#

2. !qZmcPT>cd?#

3. Z“%*qT>”ST0rP!qP#

4. KP“;fm”}L,+w;fm"S Level of Education B-Pm!q College degree#

;fmD!(S<T>5Ps''zDl&_D3F#

;fm3F

(=#TZ=P=PDm,k!q(=TFc Pearson (="F;H(="Fisher D+7liM Yates ^}(

=(,xT^})#TZ 2×2 m,g{m"G4TZ|,Z{5J!Z 5 D%*qDOsmPD1'Pr1

'P,G4Fc Fisher +7li#TZyPd{ 2×2 m,Fc Yates ^}(=#TZ_PNbPP}Dm,

!q(=4Fc Pearson (=MF;H(=#1=vmd?<G(?d?1,(=+zz_TX*li#

`XT#TZPMP<|,Er5Dm,`X+zI Spearman `X5} rho(v}5}])#Spearman D rho

GH63r.dD`XTb?#1=vmd?(rS)<G(?d?1,`Xzz Pearson `XT5} r,b

Gd?.dD_T`XTb?#

{e#TZ{e}](^ZZ3r,}glwL"BLML+L),zIT!qP*5}"Phi(5})T0
Cramér V"Lambda(TFMGTF Lambda T0 Goodman M Kruskal tau)M;7(T5}#

v P*5}#yZ(=3FD`XTb?#5D6'Z 0 = 1 .d,dP 0 m>Pd?MPd?.d;`

X,xS| 1 D5m>d?.dD`XH\_#I\D+s5!vZmPDP}MP}#

v Phi M Cramer V (Phi and Cramer’s V). Phi GyZ(=3FD`XTb?,|+(=li3F}Ty>

s!,"!a{D==y#Cramer V GyZ(=3FD`XTb?#

v Lambda. ;V`XTb?,|439CTd?D54$brd?D51,snIH}u!#5* 1 m>T

d?\j+$brd?#5* 0 m>Td?TZ$brd?;Poz#
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v ;7(T5}#;V`XTb?,|m>1;vd?D5C4$bd{d?D51,snIH}B5DL

H#}g,5 0.83 8>g{*@;vd?D5,G4Z$bd{d?D51a+snuY 83%#Lr,1

Fc;7(T5}DTFf>M;TFf>#

Pr#TZPMP<|,QEr5Dm,k!q$j(TZ 2 Wm,*cW;TZ 3 W= 10 Wm,*u~)

"Kendall D tau-b M Kendall D tau-c#*y]P`p$bP`p,k!q Somers D d#

v $j (Gamma). =vPrd?.dDTF`XTb?,|D6'GS -1 = 1#xT5S| 1 D5m>=

vd?.dfZt\DX5#S| 0 D5m>X5Our_;PX5#TZ+rm,T>cW$j#TZ}

Wm= n Wm,T>u~$j#

v Somers’ d. =vPrd?.d`XTb?,|D6'GS -1 = 1#xT5S| 1 D5m>=vd?.d

fZt\DX5,5S| 0 rm>=vd?.dX5\ur;PX5#Somers D d G$jD;TF)9,

;,.&vZZ||,K4<x=Td?ODITD}?#9+FcK3FDTFf>#

v Kendall D tau-b (Kendall’s tau-b). +a<GZZDPrd?rErd?DGN}`XTb?#5}D{E

8>X5D=r,xT58>?H,xT5=srm>X5?H=_#I\D!56'GS -1 = 1,+ -1

r +1 5;\S}=mP!C#

v Kendall’s tau-c (Kendall’s tau-c). vTaDPrd?DGN}`XTb?#5}D{E8>X5D=r,x

T58>?H,xT5=srm>X5?H=_#I\D!56'GS -1 = 1,+ -1 r +1 5;\S}

=mP!C#

4xdj(#1;vd?*V`d?,xm;vd?*(?d?1,k!q Eta#V`d?XkxP}5`k#

v Eta#6'Z 0 = 1 .dD`XTb?,dP 0 5m>Pd?MPd?.d^`XT,S| 1 D5m>

_H`X#Eta JCZZxdLHOH?Drd?(}gUk)T0_PP^`pDTd?(}gTp)#F

c=v eta 5:;v+Pd?S*xdd?,m;v+Pd?S*xdd?#

Kappa. 1=v@V_Z@F,;vTs1,Fw Kappa H?=_D@F.dD;BT#5* 1 m>j+;B#

5* 0 m>8uj+;;B#Kappa yZ;v}=m,dPDP5MP5m>,;vLH#NNT;vd?_

P[l5+Tm;d?;_P[l5D%*q<;3hF} 0#g{=vd?D}]f"`M(V{.r}V)

;`,,G4;Fc Kappa#TZV{.d?,=vd?Xk_P`,D(e$H#

gU#TZ 2 x 2 m,3rSDfZk3B~D"z.d`XT?HDb?#g{C3FDCExd|,5 1,

G4;\YhrSkB~`X#1rSvV\Y1,8JHICw@Fr`TgU#

McNemar#=v`X~Vd?DGN}li#9C(=V<lil&Dd#“.0k.s”hFPDTiI$a

<Blrd?"zd/,|TZlb=b)d/\PC#TZOsD}=m,a(fTFTD McNemar-

Bowker li#

Cochran’s and Mantel-Haenszel 3F (Cochran’s and Mantel-Haenszel statistics). Cochran M Mantel-Haenszel

3FITCZli~VrSd?M~Vl&d?.dDu~@"T,u~Gx(;vr`vVc(XF)d?

(eD-d?#=#k"b:d{3FpcFc,x Cochran M Mantel-Haenszel 3FTyPcxP;NTF

c#

;fm:%*qT>

*ozz"V}]PPzZTxT(=liD#=,;fm}LT>Z{5JM}VIb?[lDMZ{D5

J.dDnlDPn(+n)#mD?v%*qIT|,!(F}"YVH5MPnDNbiO#

F}#g{PMPd?KK@",G4bG5J[lDv8}MZ{Dv8}#zIT!q~X!Z8({}

DF}#~XD5+T>* <N,dP N G8(D{}#8(D{}XksZrHZ 2,!\Jm8(5 0(m

>;~XNNF})#

Z 5 B ;fm 15



HOPDH}#C!n+FcPtTDITHO,"8vx(PPDDTPwT;,#9CBjV8T APA y

=q=Z;fmPj6TxTnl,"T 0.05 TxT.=TdxPFc#"b:g{8(KK!n,+4!q

[lF}rPYVH,G4[lF}+|(Z;fmmP,"(} APA y=DBjV88>PH}lia{#

v w{ p 5(Bonferroni =()#PH}DITHO9CK Bonferroni ^},IZxPK`vHOsw{[

l=DTxT.=#

YVH#YVH5ITgPrXPxP`S#9a)m(;c)Pm>Dv8\}DYVH5#"b:g{Z

“F}”iP!PK~XO!F},G49+~Xk~XF}`X*DYVH#

Pn#4j</D-<PnxvK[l5MZ{5.dDn#9a)j</PnM-}w{Dj</Pn#

v 4j</#[l5kZ{5.dDn#g{=vd?.d;PX5,G4Z{5GZ{Z%*qPvVDv

8}#g{Pd?MPd?@",G4}DPnm>%*qPD5Jv8}`ZZ{Dv8}#

v j</#Pn}Tdj<nD@F#j</Pn2F* Pearson Pn,|D=y5* 0,j<n* 1#

v wZDj</#%*qDPn([l5u%Z{5)}Tdj<snD@F5#zIDj</Pnm>*=

y5OBDj<n%;#

G{}(X#%*qF}(#*{}5,r*|Gzm?v%*qPDv8v}#+G,g{}]D~104

3vx!}5(}g 1.25)D(Xd?xPS(,G4%*qF}2I\G!}5#ZFc%*qF}.0I

TxPXOrak,r*mT>M3FFc<9C!}%*qF}#

v Daek%*qF} (Round cell counts). ZFcNN3F.0,v8(X4-y9C,+%*qPD[}

(X*Daek#

v XO%*qF} (Truncate cell counts). ZFcNN3F.0,v8(X4-y9C,+XO%*qPD[

}(X#

v Daekv8(X (Round case weights). Z9C.0Tv8(XxPDaek#

v XOv8(X (Truncate case weights). Z9C.0Tv8(XxPXO#

v ^wZ#v8(X4-y9CR9C!}%*qF}#+G,1h*“+7”3F(vI“+7li”!na))

1,ZFc“+7”li3F.0,%*qPD[}(Xr_XOr_Daek#

;fm:q=

zIT4Pd?5D}rr5r4EPP#
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Z 6 B **

“**”}L*;vr`vVid?D`pPDd?FcSi3F#yP6pDVid?*xP;fFm#zI

T!qT>3FD3r#9+T>gyP`pD?vd?Dc\3F#?v`pPD}]5ITPv2IT;

Pv#TZsM}]/,IT!q;Pv0 n vv8#

>}#4XxMM'P5.VD=yz7z[nG`Y?zI\a"Vw?XxD=yz[n*T_Zd{X

x,w?XxD+>M'_Pn_D=yz[n#

3F#OF"v8}"=y5"P;}"iZP;}"=y5Dj<sn"n!5"ns5"6'"Vid?

DZ;v`pDd?5"Vid?Dns;v`pDd?5"j<n"=n"eH"eHj<sn"+H"+

Hj<sn"\MYVH"\v8}YVH"OFYVH"v8}YVH"8N=y5T0wM=y5#

**}]"bBn

}]#Vid?GV`d?,d5ITG}5rV{.#`p}&`1!#d{d?Xk\Er#

Yh#;)I!DSi3F(}g=y5Mj<n)GyZ},m[D,JCZ_PTFV<D(?d?#n

gP;}M6'.`D!3T3FJCZ(?d?,;\(?d?Gqzc},TYh#

q!v8**

1. SK%P!q:

Vv > (f > v8**...

2. !q;vr`vd?#

y]h*,zIT:

v !q;vr`vVid?T+}].VISi#

v %w!nT|Ddvjb,ZdvBfmSDV5w,rE}_P1'5Dv8#

v %w3Fq!I!D3F#

v !qT>v8TPv?vSiPDv8#1!ivB,53;PvD~PD0 100 vv8#ITvsru!

“+v8^F=0 n v”PD n 5,2IT!{!qCnTPvyPv8#

**!n

**Jmz|DdvDjbr_mSDV5w,DV5w+T>ZdvmBf#(}ZD>PNNh*ek;

P{DX=|k \n,ITXFjbMDV5wPD;P#

z9IT!qT>r;T>\FDSjb,T0|,rE}ZNNVvP9CDNNd?_P1'5Dv8#

(#h*ZdvPCdcrGEm>1'v8#kdk*Z51'DivBT>DV{"Lorzk,qr;

aTdvPD1'v8&CXb&m#
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c\3F

zIT*?vVid?D?v`pPDd?!qBP;vr`vSi3F:OF"v8}"=y5"P;}"

iZP;}"=y5Dj<sn"n!5"ns5"6'"Vid?DZ;v`pDd?5"Vid?Dns

;v`pDd?5"j<n"=n"eH"eHj<sn"+H"+Hj<sn"\MYVH"\v8}YV

H"OFYVH"v8}YVH"8N=y5T0wM=y5#3FZ“%*q3F”PmPDT>3rMG|

G+ZdvPvVD3r#9+T>gyP`pD?vd?Dc\3F#

Z;v (First). T>Z}]D~Pv=DZ;v}]5#

8N=y5 (Geometric Mean). }]5DK}D n Ny,dP n zmv8}?#

iZP;} (Grouped Median). kT`k=iPD}]FcDP;}#}g,g{TZ?v 30 jzDjd}

]D5<`k* 35,40 jzD`k* 45,@N`F,G4iZP;}GIQ`kD}]FcCvD#

wM=y5 (Harmonic Mean). ZiPDy>s!;`HDivBC4@F=yis!#wM=y5Gy>\}

}Ty>s!D9}\M#

eH (Kurtosis). [l5[/ZPc\'DLHDb?#TZ},V<,eH3FD5* 0#}eH5m>`T

Z},V<,[l5ZV<PDD[/|`,,12?|!,1=V<+5#Zb;c,leptokurtic V<D2?

H},V<D2?*q#:eH5m>`TZ},V<,[l5[/CY"R2?Oq,1=V<+5#Zb

;c,platykurtic V<D2?H},V<D2?*!#

ns;v (Last). T>Z}]D~Pv=Dns;v}]5#

ns5 (Maximum). }5d?Dns5#

=y5 (Mean). /PwFDb?#cu=y,\M}Tv8v}#

P;} (Median). Z 50 vYV;,sZC5M!ZC5Dv8}w<;k#g{v8v}*<},G4P;

}Gv8ZT}rr5rEPDivBnPdD=vv8D=y#P;}G/PwFDb?,+TZ6kPD

D5;tP(bk=y5;,,=y5]W\=Y}`vG#srG#!D5D0l)#

n!5 (Minimum). }5d?Dn!5#

N . v8([l5rG<)D}?#

\v8}DYVH#?v`pPDv8\}DYVH#

\MDYVH#?v`pPD\MYVH#

6' (Range). }5d?ns5Mn!5.dDn;ns5u%n!5#

+H (Skewness). V<D;TFTb?#},V<GTFD,+H5* 0#_PTxD}+HDV<P\$DR

2#_PTxD:+HDV<P\$Ds2#w*;v8<,1+H5,}j<snD=61,G4O*;_

PTFT#

j<n (Standard Deviation). T'F=y5DknDb?#Z},V<P,68% Dv8Z=y5D;6j<n

6'Z,95% Dv8Z=y5D=6j<n6'Z#}g,Z},V<P,g{=yjd* 45,j<n* 10,

G4 95% Dv8+&Z 25 = 65 .d#
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eHj<sn (Standard Error of Kurtosis). eHkdj<snDHICw},Tli(4,g{H5!Z -2

rsZ +2,MIT\x},T)#sD}eH5m>V<D2?H},V<D2?*$;);:eH5m>H

OLD2?(d*qr4DyHV<2?)#

=y5Dj<sn (Standard Error of Mean). !T,;V<Dy>ky>.dD=y5.nDb?#|ITC

4VTX+[l=D=y5kYh5xPHO(4,g{nkj<snDH5!Z -2 rsZ +2,G4ITO

(=v5;,)#

+Hj<sn (Standard Error of Skewness). +Hkdj<snDHICw},Tli(4,g{H5!Z -2

rsZ +2,MIT\x},T)#sD}+H5m>$R2;+:5m>$s2#

\M (Sum). yPxPG1'5Dv8D5DOFr\F#

=n (Variance). T'F=y5DknDb?,5HZk=y5DnD==M}Tv8}u;#H?=nD%;

Gd?>mD%;D==#

Z 6 B ** 19
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Z 7 B =y5

=y5}LFc;vr`vTd?`pPrd?DSi=y5M`XD%d?3F#z2ITqC%r=nl

iVv"eta M_T`XH`Xli#

>}#H?}`;,DkwMy|UD=y,>?,"4P%r=nliVv,i4=y5Gq;,#

3F#OF"v8}"=y5"P;}"iZP;}"=y5Dj<sn"n!5"ns5"6'"Vid?

DZ;v`pDd?5"Vid?Dns;v`pDd?5"j<n"=n"eH"eHj<sn"+H"+

Hj<sn"\MYVH"\v8}YVH"OFYVH"v8}YVH"8N=y5T0wM=y5#!n

|(=nVv"eta"eta ==M_T`XH R M R 2 li#

=y5}]"bBn

}]#rd?*(?d?,Td?*V`d?#V`d?D5IT*}V,2IT*V{.#

Yh#;)I!DSi3F(}g=y5Mj<n)GyZ},m[D,JCZ_PTFV<D(?d?#H

!3F(gP;})JCZI\{OrI\;{O},YhD(?d?#=nVvTZ+k},GH!D,+

?v%*qPD}]&CGTFD#=nVv9Y(wi4T=n`,D\e#*libVY(,k9C Levene

D=n,JTli,ITS%rX=nVv}LPqC#

qCSi=y5

1. SK%P!q:

Vv > HO=y5 > =y5...

2. !q;vr`vrd?#

3. 9CBP;V=(!qV`Td?:

v !q;vr`vTd?#T>?vTd?D%@Da{#

v !q;cr`cTd?#?;c<+x;=8Vy>#g{Zc 1 PP;vTd?,c 2 P2P;vT

d?,a{MT>*;v;fDm,x;GT?vTd?T>;v@"Dm#

4. r_,%w!n!qI!3F"=nmDVv"eta"eta =="R M R 2#

=y5:!n

zIT*?vVid?D?v`pPDd?!qBP;vr`vSi3F:OF"v8}"=y5"P;}"

iZP;}"=y5Dj<sn"n!5"ns5"6'"Vid?DZ;v`pDd?5"Vid?Dns

;v`pDd?5"j<n"=n"eH"eHj<sn"+H"+Hj<sn"\MYVH"\v8}YV

H"OFYVH"v8}YVH"8N=y5T0wM=y5#zI|DSi3FvVD3r#3FZ“%*

q3F”PmPvVD3rG|GZdvPT>D3r#9+T>gyP`pD?vd?Dc\3F#

Z;v (First). T>Z}]D~Pv=DZ;v}]5#

8N=y5 (Geometric Mean). }]5DK}D n Ny,dP n zmv8}?#

iZP;} (Grouped Median). kT`k=iPD}]FcDP;}#}g,g{TZ?v 30 jzDjd}

]D5<`k* 35,40 jzD`k* 45,@N`F,G4iZP;}GIQ`kD}]FcCvD#
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wM=y5 (Harmonic Mean). ZiPDy>s!;`HDivBC4@F=yis!#wM=y5Gy>\}

}Ty>s!D9}\M#

eH (Kurtosis). [l5[/ZPc\'DLHDb?#TZ},V<,eH3FD5* 0#}eH5m>`T

Z},V<,[l5ZV<PDD[/|`,,12?|!,1=V<+5#Zb;c,leptokurtic V<D2?

H},V<D2?*q#:eH5m>`TZ},V<,[l5[/CY"R2?Oq,1=V<+5#Zb

;c,platykurtic V<D2?H},V<D2?*!#

ns;v (Last). T>Z}]D~Pv=Dns;v}]5#

ns5 (Maximum). }5d?Dns5#

=y5 (Mean). /PwFDb?#cu=y,\M}Tv8v}#

P;} (Median). Z 50 vYV;,sZC5M!ZC5Dv8}w<;k#g{v8v}*<},G4P;

}Gv8ZT}rr5rEPDivBnPdD=vv8D=y#P;}G/PwFDb?,+TZ6kPD

D5;tP(bk=y5;,,=y5]W\=Y}`vG#srG#!D5D0l)#

n!5 (Minimum). }5d?Dn!5#

N . v8([l5rG<)D}?#

OF N % (Percent of total N). ?v`pPDv8\}DYVH#

\MDYVH (Percent of total sum). ?v`pPD\MYVH#

6' (Range). }5d?ns5Mn!5.dDn;ns5u%n!5#

+H (Skewness). V<D;TFTb?#},V<GTFD,+H5* 0#_PTxD}+HDV<P\$DR

2#_PTxD:+HDV<P\$Ds2#w*;v8<,1+H5,}j<snD=61,G4O*;_

PTFT#

j<n (Standard Deviation). T'F=y5DknDb?#Z},V<P,68% Dv8Z=y5D;6j<n

6'Z,95% Dv8Z=y5D=6j<n6'Z#}g,Z},V<P,g{=yjd* 45,j<n* 10,

G4 95% Dv8+&Z 25 = 65 .d#

eHj<sn (Standard Error of Kurtosis). eHkdj<snDHICw},Tli(4,g{H5!Z -2

rsZ +2,MIT\x},T)#sD}eH5m>V<D2?H},V<D2?*$;);:eH5m>H

OLD2?(d*qr4DyHV<2?)#

=y5Dj<sn (Standard Error of Mean). !T,;V<Dy>ky>.dD=y5.nDb?#|ITC

4VTX+[l=D=y5kYh5xPHO(4,g{nkj<snDH5!Z -2 rsZ +2,G4ITO

(=v5;,)#

+Hj<sn (Standard Error of Skewness). +Hkdj<snDHICw},Tli(4,g{H5!Z -2

rsZ +2,MIT\x},T)#sD}+H5m>$R2;+:5m>$s2#

\M (Sum). yPxPG1'5Dv8D5DOFr\F#

=n (Variance). T'F=y5DknDb?,5HZk=y5DnD==M}Tv8}u;#H?=nD%;

Gd?>mD%;D==#

Z;cD3F
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Anova mM eta#T>%rX=nVvm,"*Z;cPD?vTd?Fc eta M eta ==(`XTb?)#

_T`XHli#Fck_TMG_TIV`X*D==M"TIHMy=,T0 F H"R M R =#g{T

d?*LV{.,G4;Fc_T`XH#

Z 7 B =y5 23
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Z 8 B OLAP `,}]/

OLAP(*zVv&m)`,}]/}LFc;vr`vV`Vid?`pP,x**d?D\M"=y5M

d{%d?3F#ZmP*?vVid?D?v`p4(%@Dc#

>}#;,xrD\z[nM=yz[nT0xrZDz7_#

3F#M"v8}"=y5"P;}"iZP;}"=y5Dj<sn"n!5"ns5"6'"Vid?D

Z;`pDd?5"Vid?Dns;v`pDd?5"j<n"=n"eH"eHj<sn"+H"+Hj

<sn"v8\}DYVH"\MDYVH"Vid?Pv8\}DYVH"Vid?P\MDYVH"8N

=y5MwM=y5#

OLAP `,}]/}]"bBn

}]#**d?*(?d?((`r_(HH?D,xd?),Vid?*V`d?#V`d?D5IT*}

V,2IT*V{.#

Yh#;)I!DSi3F(}g=y5Mj<n)GyZ},m[D,JCZ_PTFV<D(?d?#H

!3F(gP;}M6')JCZI\{OrI\;{O},YhD(?d?#

qC OLAP `,}]/

1. SK%P!q:

Vv > (f > OLAP `,}]/...

2. !q;vr`v,x**d?#

3. !q;vr`vV`Vid?#

r_:

v !q;,Dc\3F(%w3F)#Z!qc\3F.0,Xk!q;vr`vVid?#

v Fcd?TMIVid?(eDiT.dDn(%wnV)#

v 4((Fmjb(%wjb)#

v ~X!Z8({}DF}#~XD5+T>* <N,dP N G8(D{}#8(D{}XksZrHZ 2#

OLAP `,}]/:3F
zIT*?vVid?D?v`pPD**d?!qBP;vr`vSi3F:OF"v8}"=y5"P;

}"iZP;}"=y5Dj<sn"n!5"ns5"6'"Vid?DZ;v`pDd?5"Vid?D

ns;v`pDd?5"j<n"=n"eH"eHj<sn"+H"+Hj<sn"\v8}YVH"\M

YVH"Vid?PD\v8}YVH"Vid?PD\MYVH"8N=y5T0wM=y5#

zI|DSi3FvVD3r#3FZ“%*q3F”PmPvVD3rG|GZdvPT>D3r#9+T>

gyP`pD?vd?Dc\3F#

Z;v (First). T>Z}]D~Pv=DZ;v}]5#

8N=y5 (Geometric Mean). }]5DK}D n Ny,dP n zmv8}?#
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iZP;} (Grouped Median). kT`k=iPD}]FcDP;}#}g,g{TZ?v 30 jzDjd}

]D5<`k* 35,40 jzD`k* 45,@N`F,G4iZP;}GIQ`kD}]FcCvD#

wM=y5 (Harmonic Mean). ZiPDy>s!;`HDivBC4@F=yis!#wM=y5Gy>\}

}Ty>s!D9}\M#

eH (Kurtosis). [l5[/ZPc\'DLHDb?#TZ},V<,eH3FD5* 0#}eH5m>`T

Z},V<,[l5ZV<PDD[/|`,,12?|!,1=V<+5#Zb;c,leptokurtic V<D2?

H},V<D2?*q#:eH5m>`TZ},V<,[l5[/CY"R2?Oq,1=V<+5#Zb

;c,platykurtic V<D2?H},V<D2?*!#

ns;v (Last). T>Z}]D~Pv=Dns;v}]5#

ns5 (Maximum). }5d?Dns5#

=y5 (Mean). /PwFDb?#cu=y,\M}Tv8v}#

P;} (Median). Z 50 vYV;,sZC5M!ZC5Dv8}w<;k#g{v8v}*<},G4P;

}Gv8ZT}rr5rEPDivBnPdD=vv8D=y#P;}G/PwFDb?,+TZ6kPD

D5;tP(bk=y5;,,=y5]W\=Y}`vG#srG#!D5D0l)#

n!5 (Minimum). }5d?Dn!5#

N . v8([l5rG<)D}?#

}?DYVH (Percent of N in). d{Vid?D`pZ8(Vid?Dv8}DYVH#g{;P;vVid

?,G4K5k\v8}YVH`,#

OFYVH#d{Vid?D`pZ8(Vid?D\MDYVH#g{;P;vVid?,G4K5k\M

YVH`,#

\v8}DYVH#?v`pPDv8\}DYVH#

\MDYVH#?v`pPD\MYVH#

6' (Range). }5d?ns5Mn!5.dDn;ns5u%n!5#

+H (Skewness). V<D;TFTb?#},V<GTFD,+H5* 0#_PTxD}+HDV<P\$DR

2#_PTxD:+HDV<P\$Ds2#w*;v8<,1+H5,}j<snD=61,G4O*;_

PTFT#

j<n (Standard Deviation). T'F=y5DknDb?#Z},V<P,68% Dv8Z=y5D;6j<n

6'Z,95% Dv8Z=y5D=6j<n6'Z#}g,Z},V<P,g{=yjd* 45,j<n* 10,

G4 95% Dv8+&Z 25 = 65 .d#

eHj<sn (Standard Error of Kurtosis). eHkdj<snDHICw},Tli(4,g{H5!Z -2

rsZ +2,MIT\x},T)#sD}eH5m>V<D2?H},V<D2?*$;);:eH5m>H

OLD2?(d*qr4DyHV<2?)#

=y5Dj<sn (Standard Error of Mean). !T,;V<Dy>ky>.dD=y5.nDb?#|ITC

4VTX+[l=D=y5kYh5xPHO(4,g{nkj<snDH5!Z -2 rsZ +2,G4ITO

(=v5;,)#
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+Hj<sn (Standard Error of Skewness). +Hkdj<snDHICw},Tli(4,g{H5!Z -2

rsZ +2,MIT\x},T)#sD}+H5m>$R2;+:5m>$s2#

\M (Sum). yPxPG1'5Dv8D5DOFr\F#

=n (Variance). T'F=y5DknDb?,5HZk=y5DnD==M}Tv8}u;#H?=nD%;

Gd?>mD%;D==#

OLAP `,}]/n
CT0rJmzFc**d?drIVid?(eDidDYVHMcun#+Fc“OLAP `,}]/: 3F

”T0rP!(DyPH?Dn#

d?.dF/Dn5#Fcd?T.dDn5#?;TPZ;vd?Dc\3F5u%Z~vd?(u%Dd

?)Dc\3F5#TYVHnxT,u%Dd?D**d?5CwV8#ZIT8(d?dDn.0,zX

kZwT0rPAY!q=v**d?#

v8i.dDn5#FcIVid?(eDiTdDn#?;TPZ;v`pDc\3F5u%Z~v`p

(u%D`p)Dc\3F5#YVHn+u%D`pDc\3F5w*V8#XkZwT0rP!q;vr

`vVid?,.sE\8(i.dDnV#

OLAP `,}]/:jb
I|DdvjbrmSZdvmBfT>DDV5w#ZD>P,z9IZkek;P{DX=dk \n TX

FjbMDV5wD;P#

Z 8 B OLAP `,}]/ 27
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Z 9 B t li

t li
P}` t liIC:

@"y> t li(+y> t li)#HO=iv8P;vd?D=y5#a)K?iDhv3FM Levene =

nH,Tli,T0`HM;H=n t 5M=y5nVD 95% CExd#

dTy> t li(`X t li)#HO%viD=vd?D=y5#Kli9CZ%dTrv8XFP?h

F#dv|(lid?Dhv3F"d?.dD`XT"dTnVDhv3F"t liM 95% CExd#

%y> t li#+;vd?D=y5kQ*5rYh5xPHO#lid?Dhv3Ff t li;pT>#l

id?D=y5MYhDli5.dnD 95% CExdG1!dvD;?V#

@"y> T li
“@"y> T li”}LHO=iv8D=y5#mkDivB,TZKli,we&fzXVd==viP,

Tcl&DNNnpGIZ&m(r1Y&m)xGd{rXlID#xHOPTM.TD=yUkr;tZ

Kiv#K;Gfz8(*PTr.TD#Zb)ivB,z&7#d{rXPDnp;PZNrds=y5

PDTxTnl#=yUkDn59I\\ngL}.`DrX0l(xGvv\Tp0l)#

>}#_*9!KfzXVd=2?AiMNFi#2?Awew*S\^'D)h,xNFwew*S\;

VZ{\5M*9DB)#Zwe-}=vBDNF.s,9C+y> t liHO2?AiMNFiD=y*

9#?{!Kb?;N"itZ;vi#

3F#TZ?vd?:y>s!"=y5"j<nT0=y5Dj<sn#TZ=y5Dnl:=y5"j<

snMCExd(zIT8(CEH6p)#li:Levene =n`HTliT0=y5`HTDc[=nMV

k=n t li#

@"y> T li}]"bBn

}]#PK$D(?d?D5;Z}]D~D%@;PP#K}L9C_P=v5DVid?+v8VI=v

i#Vid?ITG}5(ng 1 M 2,r_ 6.25 M 12.5 .`D5),2ITGLV{.(}g yes M

no)#w*8!=(,zIT9C(?d?(}gjd)4+v8VI=vi,=(G8(;vVnc(Vn

c 21 +jdVI 21 jTBiM 21 j0TOi)#

Yh#TZ`H=n t li,[l5&G4T_P`HD\e=nD},V<D@"fzy>#TZ;H=n

t li,[l5&G4T},V<D@"fzy>#+y> t liTZ+k},TG`1H!D#1T<N=

=liV<1,kliT7#|GTFR;Pk:5#

q!@"y> T li

1. SK%P!q:

Vv > HO=y5 > @"y> T li...

2. !q;vr`v(?lid?#*?vd?%@Fc t li#

3. !q%vVid?,;s%w(ei*k*HODi8(=vzk#
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4. r_,%w!nTXF1'}]D&mMCExdDCEH#

@"y> T li:(ei

TZ}5Vid?,(}8(=v5r;vVnc* t li(e=vi:

v 9C8(5#*“i 1”dk;v5,*“i 2”dkm;v5#_PNNd{5Dv8+SVvPE}#}V

;h*G{}(}g 6.25 M 12.5 2P')#

v Vnc#dk;v+Vid?D5VI=iD}V#5!ZVncDyPv8iI;vi,5sZHZVn

cDv8iIm;vi#

TZV{.Vid?,k*“i 1”dk;vV{.,"*“i 2”dkm;v5,}g yes M no#_Pd{V{

.Dv8+SVvPE}#

@"y> T li:!n
CExd#1!ivB,T>=y5PDnD 95% CExd#Idk 1 = 99 .dD5Tks;,DCEH#

1'5#1zli`vd?,"R;vr`vd?D}]1'1,zIT8>}L|,(rE})D)v8#

v 4VvE}v8#?v t liy9CTZliDd?_PP'}]D+?v8#y>s!I\fliD;

,x;,#

v 4PmE}v8#?v t li;9CTZZksD t liP9CDyPd?_PP'}]Dv8#y>s

!Zwvli.dc(#

dTy> T li
“dTy> T li”}LHO%@;iD=vd?D=y5#K}LFc?vv8D=vd?D5.dDn5,

"li=yn5GqG 0#

>}#ZT_*9DP?P,ZP?*<b?yP!KD*9,ZNF.sYNb?*9#by,?vweP

=vb?5,|G(#F*.0 b?5M.s b?5#9CCliDm;vhFG%dTrv8XFP?,

ZKP?P,}]D~PD?vG<|,!KD4&,T0C!KD%dXFweD4&#Z*9P?P,!

KMXFIT4jd%d(75 jD!Kk 75 jDXFiI1%d)#

3F#TZ?vd?:=y5"y>s!"j<nT0=y5Dj<sn#TZ?;Td?:`XT"=y5

D=yn"t liT0=y5n5DCExd(zIT8(CEH6p)#=y5n5Dj<nMj<sn#

dTy> T li}]"bBn

}]#TZ?vdTli,8(=v(?d?((`b?6pr(Hb?6p)#TZ%dTrv8XFP

?,?vliweDl&0d%dDXFweDl&XkZ}]D~D`,v8P#

Yh#?TD[l5&Z`,Du~BC=#=y5n5&G},V<D#?vd?D=nIT`H2IT;

H#

q!dTy> T li

1. SK%P!q:

Vv > HO=y5 > dTy> T li...

2. !q;Tr`Td?#

3. r_,%w!nTXF1'}]D&mMCExdDCEH#
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dTy> T li:!n
CExd#1!ivB,T>=y5PDnD 95% CExd#Idk 1 = 99 .dD5Tks;,DCEH#

1'5#1zli`vd?,"R;vr`vd?D}]1'1,zIT8>}L|,(rE})D)v8:

v 4VvE}v8#?v t liy9CTZliDd?T_PP'}]D+?v8#y>s!I\fliD

;,x;,#

v 4PmE}v8#?v t li;9CTZyPliDd?T_PP'}]Dv8#y>s!Zwvli.

dc(#

T-TEST |nD=S&\
9C|no(oT9IT:

v (}KP%v|n,1zI%y> t liM@"y> t li#

v ZdT t liP,kTPmPD?vd?li;vd?(9C PAIRS S|n)#

kND|no(N<Tq!j{Do(E"#

%y> T li
“%y> T li”}Lli%vd?D=y5Gqk8(D#};,#

>}#3P?K1I\k*li;i'zD=y IQ CVGq;HZ 100#r_,3HoFlLITSzz_

!dSDy>,"liy>D=yX?Z 95% DCEHBGq;HZ 1.3 u#

3F#TZ?vlid?:=y5"j<nT0=y5Dj<sn#?v}]5MYhDli5.dD=yn

"liKn* 0 D t li"T0KnDCExd(zIT8(CEH)#

%y> T li}]"bBn

}]#*TUYhDli5li(?d?D5,I!q;v(?d?"dk;vYhDli5#

Yh#KliYh}]},V<;+G,KliT+k},TG`1H!D#

q!%y> T li

1. SK%P!q:

Vv > HO=y5 > %y> T li...

2. !q*TU,;Yh5xPliD;vr`vd?#

3. dk;v}5li5,?vy>=y5*k.xPHO#

4. r_,%w!nTXF1'}]D&mMCExdDCEH#

%y> T li:!n
CExd#1!ivB,T>=y5MYhDli5.nD 95% CExd#Idk 1 = 99 .dD5Tks

;,DCEH#

1'5#1zli`vd?,"R;vr`vd?D}]1'1,zIT8>}L|,(rE})D)v8#

v 4VvE}v8#?v t liy9CTZliDd?_PP'}]D+?v8#y>s!I\fliD;

,x;,#
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v 4PmE}v8#?v t li;9CTZZNNksD t liP9CDyPd?<_PP'}]Dv8#

y>s!Zwvli.dc(#

T-TEST |nD=S&\
9C|no(oT9IT:

v (}KP%v|n,1zI%y> t liM@"y> t li#

v ZdT t liP,kTPmPD?vd?li;vd?(9C PAIRS S|n)#

kND|no(N<Tq!j{Do(E"#

T-TEST |nD=S&\
9C|no(oT9IT:

v (}KP%v|n,1zI%y> t liM@"y> t li#

v ZdT t liP,kTPmPD?vd?li;vd?(9C PAIRS S|n)#

kND|no(N<Tq!j{Do(E"#
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Z 10 B %rX ANOVA

“%rX ANOVA”}L4U%rSd?(Td?)zIT(?rd?D%r=nliVv#=nVvCZli

}v=y5`HDYh#bV=(G+y> t liD)9#

}K7(=y5dfZEn5b,zI\9k*@D)=y5.dfZEn5#HO=y5P=`li=(:

HiTHMBsli#THGZTi*<0xPDli,xBslirGZTiaxsxPD#z2ITli

wv`pDwF#

>}#(f|&ZkF}LP|UD,>?w;`,#RGhFK;vf0}V,>D5i:(zM"qWM

MmM#(zMMqWMG;%M,>,xmMG%M,>#}K7(|UD,>?Gqr9CD,>`Mx

lb,z9IT(";vHiTH,7(|UD,>?Gq2r%M,>M;%M,>xl#

3F#TZ?vi:v8}"=y5"j<n"=y5Dj<sn"n!5"ns5T0=y5D 95% CEx

d#Levene =n,JTli"?vrd?D=nVvmM=y5`HTH!bT"C'8(DHiTHT0B

s6'liM`XHO:Bonferroni"Sidak"Tukey f5TxTnl"Hochberg GT2"Gabriel"Dunnett"Ryan-

Einot-Gabriel-Welsch F li (R-E-G-W F)"Ryan-Einot-Gabriel-Welsch 6'li (R-E-G-W Q)"Tamhane

T2"Dunnett T3"Games-Howell"Dunnett C"Duncan `6'li"Student-Newman-Keuls (S-N-K)"Tukey b

"Waller-Duncan"Scheffé Mn!TxTnl#

%rX ANOVA }]"bBn

}]#rSd?5&*{},xrd?&*(?d?(xdb?6p)#

Yh#?viG4T},\eD@"fzy>#!\}]&TF,+=nVvTZ+k},TGH!D#wi

&4T=n`HD\e#*KlibVYh,k9C Levene D=n,JTli#

q!%r=nliVv

1. SK%P!q:

Vv > HO=y5 > %rX ANOVA...

2. !q;vr`vrd?#

3. !q;vTd?rSd?#

%rX ANOVA:TH
zIT+id==M.VIwFIV,r_8(HiTH#

`n=#+id==M.VIwFIV#ITlird?ZrSd?Dw3r.=dDwF#}g,zITl

iwv3r6pDn_$J.=dD_TwF(O}rB5)#

v H#IT!q 1 H"2 H"3 H"4 Hr 5 H`n=#

5}#C'8(DC t 3FliDHiTH#*rSd?D?vi(`p)dk;v5},?Ndks%wm

S#?vB5<mS=5}PmDW?#*8(d{THi,k%wB;v#CB;vMO;vZwiTHd

F/#

© Copyright IBM Corporation 1989, 2016 33



5}D3r\X*,r*C3rkrSd?D`p5D}r`T&#PmPDZ;v5}krSd?DnMi

5`T&,xns;v5}kn_5`T&#}g,g{P 6 `rSd?,G45} -1"0"0"0"0.5 M 0.5

+Z;ikZeMZyixPTH#TZs`}&CLrxT,w5}DM&* 0#5}M;G 0 D/2IT

9C,+GavV;u/f{"#

%rX ANOVA:Bsli
;)7(=y5dfZn5,==6'liMIT`XHOMIT7(D)=y5fZn5K#6'li6p

KKd;Pn5D,`=y5S/#IT`XHOli?;T=y5.dDnV,"Cv;vXs,dPGE

8>Z 0.05 D alpha .=ODi=y5wT;,#

Y(=nkT

Tukey f5TxTnlli"Hochberg GT2"Gabriel M Scheffé G`XHOliM6'li#d{ICD6

'li* Tukey D b"S-N-K (Student-Newman-Keuls)"Duncan"R-E-G-W F(Ryan-Einot-Gabriel-Welsch F l

i)"R-E-G-W Q(Ryan-Einot-Gabriel-Welsch 6'li)M Waller-Duncan#ICD`XHOli|(

Bonferroni"Tukey f5TxTnlli"Sidak"Gabriel"Hochberg"Dunnett"Scheffé M LSD(n!TxTn

l)#

v LSD#9C t li4Pi=y5.dDyPITHO#T`vHODsnJ;vw{#

v Bonferroni. 9C t liZi=y5.d4PITHO,+(}+?NliDsnJhC*5iTJDsn

J}Tli\}4XF\esnJ#by,y]xP`vHOD5iT[lDTxT.=xPw{#

v Sidak# yZ t 3FDIT`XHOli#Sidak w{`XHODTxT.=,"a)H Bonferroni |O

\D_g#

v Scheffe. *=y5DyPI\DITiO4P""D*OITHO#9C F !yV<#IC4lii=y5

DyPI\D_TiO,xGv^ZITiO#

v R-E-G-W F#yZ F liD Ryan-Einot-Gabriel-Welsch `=x}L#

v R-E-G-W Q#yZ Student /D6'D Ryan-Einot-Gabriel-Welsch `=x}L#

v S-N-K#9C Student /D6'V<Z=y5.dxPyPITHO#|99C=x=}LHO_P`,y

>s!D,`S/ZD=y5T#=y54S_=MEr,WHli+KnV#

v Tukey#9C Student /D6'3F?xPidyPITHO#+TisnJhC*yPITHOD/OD

snJ#

v Tukey b#9C Student /D6'V<Zi.dxPITHO#Yg5G Tukey’s f5TxTnlliDT

&5k Student-Newman-Keuls D=y}#

v Duncan#9Ck Student-Newman-Keuls liy9CDj+;yDp=3rITHO,+**liD/OD

snJhC#$.=,x;G*%vliDsnJhC#$.=#9C Student /D6'3F?#

v Hochberg GT2#9C'z/ns#}D`XHOM6'li#k Tukey’s f5TxTnlli`F#

v Gabriel#9C'z/ns#}DITHOli,"R1%*qs!;`H1,|(#H Hochberg’s GT2 |

*?s#1%*qs!d/}s1,Gabriel liI\adCfb#

v Waller-Duncan#yZ t 3FD`HOli;9C Bayesian =(#

v Dunnett#IT`XHO t li,|TU%vXF=y54HO&m/O#ns;v`pG1!DXF`p#

mb,z9IT!qZ;v`p#+fliNN.=(}KXF`pb)DrSD=y5Gq;HZXF

`pD=y5#<XFliNN.=DrSD=y5Gq!ZXF`pD=y5#> XFliNN.=DrS
D=y5GqsZXF`pD=y5#

4Y(=nkT
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;Yh=n`HD`XHOliP Tamhane D T2"Dunnett T3"Games-Howell M Dunnett D C#

v Tamhane T2#yZ t liD#XITHO#1=n;`H1,JO9CKli#

v Dunnett T3#yZ'z/ns5#}DITHOli#1=n;`H1,JO9CKli#

v Games-Howell#P1adCfbDITHOli#1=n;`H1,JO9CKli#

v Dunnett C#yZ Student /D6'DITHOli#1=n;`H1,JO9CKli#

":g{!{!q“mqtT”T0r(Z$nD8SmP,S“q=”K%!qmqtT)PD~XUPP,I

\|]W4.BsliDdv#

%rX ANOVA:!n
3F#!qBPwnD;vr`v:

v hvT#Fc?iP?vrd?Dv8}"=y5"j<n"=y5Dj<sn"n!5"ns5M 95%

CExd#

v L(Mfz'{#T>L('&#MDj<n"j<snM 95% CExd,T0fz'&#MDj<sn

"95% CExdMIVd=n@F#

v =n,JTli#Fc Levene 3FTlii=nGq`H#Cli@"Z},DYh#

v Brown-Forsythe#Fc Brown-Forsythe 3FTlii=y5Gq`H#1=n`HDYh;I"1,bV

3FEZ F 3F#

v Welch#Fc Welch 3FTlii=y5Gq`H#1=n`HDYh;I"1,bV3FEZ F 3F#

=y5<#T>;vfFSi=y5D<m(?iD=y5IrSd?D5(e)#

1'5#XFT1'5D&m#

v 4VvE}v8#x(VvPDrd?rrSd?P1'5Dv8;CZCVv#xR,2;9C,v*r

Sd?8(D6'Dv8#

v 4PmE}v8#rSd?P1'5Dv8,r|(ZwT0rPDrd?PmODNNrd?D51'D

v8<E}ZyPVv.b#g{P48(`vrd?,G4bv!n;pwC#

ONEWAY |nD=S&\
9C|no(oT9IT:

v q!L('&Mfz'&3F#L('&#MDj<n"=y5j<snM 95% CExd#fz'&#M

Dj<sn"95% CExdMIVd=n@F(9C STATISTICS=EFFECTS)#

v 8(n!TxTnlD Alpha .="Bonferroni"Duncan M Scheffé `XHOli(9C RANGES S|n)#

v 4=y5Xs"j<nM5J,r_A=y5Xs"5J"c[=nMc[=nDTIH#IT9Cb)X

szf-<}],Tq!%r=nliVv(9C MATRIX S|n)#

kND|no(N<Tq!j{Do(E"#

Z 10 B %rX ANOVA 35
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Z 11 B GLM %d?Vv

“GLM %d?”}L(};vr`vrSM/rd?,*;vrd?a)XiVvM=nVv#rSd?+\e.

VIi#(}9CK“;c_T#M”}L,zITliXZd{d?T%vrd?DwvViD=y5D'&

D-Yh#zITwirS.dD;%T0vprSD'&,|G.PP)I\GfzD#mb,9IT|,

-d?D'&T0-d?krSD;%#TZXiVv,Td?($bd?)8(*-d?#

=bkG=b#MyIxPli#g{#MPD?v%*q|,`,Dv8},G4hFG=bD#}Kli

Yh,“GLM %d?”9zIN}@F5#

#CDHiTHICZ4PYhli#mb,Z{eD F liQT>TxT.s,IT9CBsli@@8(

=y5.dDn5#@F_J=y5*#MPD%*qxvK$b=y5D@F5,Rb)=y5DE*<

(;%<)Jmz]WXTdP;)X5xPIS/#

Pn"$b5"Cook `kT0\K5ITmf*}]D~PliYhDBd?#

WLS (XJmz8(C4*S(n!~K (WLS) Vv3h[l5;,(XDd?,by2mIT9%;,D

b?+H#

>}#}j4;1U/%Sgm-I|Pwv!VD}]#?{!V=oUcD1dGrd?#d{rS|(

lx(d"fJrH)"57B}"T0NSm-I|DN}T0Tp#jd;S*-d?#zI\a"VT

pG;vTxwC,TpklxD;%2GTxD#

=(#`M I"`M II"`M III M`M IV D==MIC4@@;,DYh#`M III G1!5#

3F#Bs6'liM`XHO:n!TxTnl"Bonferroni"Sidak"Scheffé"Ryan-Einot-Gabriel-Welsch `

X F"Ryan-Einot-Gabriel-Welsch `6'"Student-Newman-Keuls"Tukey f5TxTnl"Tukey b"

Duncan"Hochberg GT2"Gabriel"Waller-Duncan t li"Dunnett(%`M+`)"Tamhane T2"Dunnett

T3"Games-Howell M Dunnett C#hv3F:yP%*qPDyPrd?D[l=y5"j<nMF}#Levene

D=n,JTli#

<#V<-.=<"Pn<T0E*<(;%)#

GLM %d?}]"bBn

}]#rd?G(?d?#rSGV`d?#|GIT_P}V5rn` 8 vV{DV{.5#-d?Gkr

d?`XD(?d?#

Yh#}]G4T},\eDfzy>,Z\eP,yP%*q=n`,#!\}]&TF,+=nVvTZ

+k},TGH!D#*liYh,zIT9C=n,JTliMV<-.=<#z9ITliPnMPn

<#

q! GLM %d?m

1. SK%P!q:

Vv > ;c_T#M > %d?...

2. !q;vrd?#

3. *“L(rS”"“fzrS”M“-d?”!qd?(g{JCZzD}])#
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4. I!X,z9IT9C“WLS (X”*S(n!~KVv8((Xd?#g{S(d?D5* 0":}r1

',G4+Cv8SVvPE}#QCZ#MPDd?;\CwS(d?#

GLM #M

8(#M#+rS#M|,yPrSw'&"yP-d?w'&T0yPrSd;%#|;|,-d?;%#

!q(FITv8(dP;?VD;%r8(rS-d?;%#Xk8(*|,Z#MPDyPn#

rSk-d?#PvrSk-d?#

#M##M!vZ}]DTJ#!q(F.s,zIT!qVvPPK$Dw'&M;%'&#

==M#Fc==MD=(#TZ;P1'%*qD=brG=b#M,`M III ==M(n#C#

Z#MP|,X`##MP(#|,X`#g{zITYh}])}-c,G4ITE}X`#

("n

TZ!(rSM-d?:

;%#4(yP!(d?Dn_6;%n#bG1!5#

w'&#*?v!(Dd?4(w'&n#

yP~W#4(!(d?DyPI\D+r;%#

yP}W#4(!(d?DyPI\D}W;%#

yPDW#4(!(d?DyPI\DDW;%#

yPeW#4(!(d?DyPI\DeW;%#

< 1. “%d?#M”T0r
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==M

TZC#M,zIT!q==M`M#`M III n#C,"RG1!`M#

`M I#K=(2F*==MVcb9(#Z#MP,?;n;kT|0fDGnxPw{#`M I ==M#

CZ:

v =b ANOVA #M,dPNNw'&ZNN;W;%'&.08(,NN;W;%'&ZNN+r;%'&

.08(,@K`F#

v `n=Xi#M,dPNNMWnZNN_Wn.08(#

v ?6W#M,dPZ;v8(D'&6WZZ~v8(D'&P,Z~v8(D'&6WZZ}v8(D

'&P,@K`F#(K6WN=;\(}9Co(48(#)

`M II#K=(Z*yPd|“`&D”'&xPwZD#MPFc3v'&D==M#`&D'&G8,kyP

'&(;|,};liD'&)`T&D'&#`M II ==M(#CZ:

v =b ANOVA #M#

v NN;Pw*rS'&D#M#

v NNXi#M#

v ?6WhF#(K6WN=\(}9Co(48(#)

`M III#1!`M#K=(4TB==FchFP3n'&D==M:w*kTNNd{;|,C'&D'&

xPw{,"kNN|,C'&D'&(g{fZ)};D==M#`M III ==M_P;vw*Ec,GM

G;*I@FTD;cN=#V;d,==MTZ%*q5JM#V;d#rK,RG#O*K`==MTZ

;x1'%*qD;=b#MPC#Z;x1'%*qDrShFP,K=(H,Z Yates S(y==(#`

M III ==M(#CZ:

v NNZ`M I M`M II PPvD#M#

v NN;xUW%*qD=brG=b#M#

`M IV#K=(kTfZ1'%*qDivhF#TZhFPDNN'& F,g{NNd|'&P;|, F,

G4`M IV = `M III = `M II#1 F |,Zd|'&P1,G4`M IV + F PDN}P}ZxPDT

H`HXVd=yPO_.=D'&#`M IV ==M(#CZ:

v NNZ`M I M`M II PPvD#M#

v NNxPUW%*qD=brG=b#M#

GLM TH

THC4lirSD.=.dDn5#zIT*#MPD?vrS8(TH(ZX4b?#MP,G4G*?

vwedrS)#THzmN}D_TiO#

GLM %d?#YhliyZ-Yh LB = 0,dP L GTH5}Xs,B GN}r?#Z8(TH1,+4

( L Xs#T&ZrSD L XsPkTH%d#T#`DPxPw{,9 L XsIT@F#

dv|,?iTHD F 3F#*THn5T>D9PyZ Student t V<D Bonferroni M,1CExd#

ICTH

ICTHP+FTH"r%TH"nVTH"Helmert TH"X4THM`n=TH#TZ+FTHMr%T

H,zIT!qN<`pGns;v`p9GZ;v`p#
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TH`M

+n#+?v.=(N<`p}b)D=y5kyP.=D=y5(\=y5)xPHO#rSD.=IT*

NN3r#

r%#+?v.=D=y5k8(.=D=y5xPHO#1fZXFi1,K`TH\PC#IT!qZ;

vrns;v`pw*N<`p#

nV#+?v.=D=y5(Z;v.=}b)k0f.=D=y5xPHO#(P1rF*f Helmert T

H#)

Helmert#+rSD?v.=D=y5(ns;v.=}b)ksf.=D=y5xPHO#

X4#+?v.=D=y5(ns;v.=}b)ks;v.=D=y5xPHO#

`n=#HO_T'&"~N'&"}N'&HH#Z;TIH|,gyP`pD_T'&;Z~TIH|,

~N'&,@K`F#b)TH##C4@F`n=wF#

GLM E*<

E*<(;%<)TZHO#MPD_J=y5GPCD#E*<G;v_<,dP?vcm>rSD;v.

=OD@Frd?_J=y5(QkTNN-d?xPw{)#Z~vrSD.=IC4fFVk_#Z}v

rSPD?v.=IC44(Vk<#yPL(MfzrS(g{fZ)ICZ<#TZ`d?Vv,+*?

vrd?4(E*<#ZX4b?VvP,wedrSMweZrSyITCZE*<P#;PZ20K

“Advanced Statistics”!nDivB,“GLM `d?”M“GLM X4b?”EIC#

%rSDE*<T>@F_J=y5GX.=vS9Gu!#TZ=vr|`rS,=P_m>rS.d;P

;%,bb6Ez;\wi;vrSD.=#;=PD_rm>;%#

Z(}*.=a!qrS,T0(}*Vk_MVk<!qrS(s_I!)8(K<.s,C<XkmS=

“<”PmP#

GLM:!n
KT0rPP;)I!3F#3FG9CL('&#MFcD#

@F_J=y5#!qzh*D%*qPD\e_J=y5@FDrSM;%wC#*-d?(g{fZ)w

{b)=y5#

v HOw'&#TZwedMweZrS,*#MPDNNw'&a)@F_J=y54^}DITHO#;

PZ“T>TBnD=y5”PmP!qKw'&DivB,KnEIC#

< 2. ;=P<(s)M=P<(R)
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v CExdwZ#!qn!TxTnl (LSD)"Bonferroni rTCExdMTxTD Sidak w{#Kn;P

Z!qKHOwwCDivBEIC#

dv#!qhv3FTzIyP%*qPDyPrd?D[l=D=y5"j<nMF}#&'@FxvK?

vwCM?vN}@F5D+ eta =5#eta =3Fhv\IdTPIirZ3vrSD?V#1yZ[l5h

C8CYh1,!q[lFIq!liDF#!qN}@FI*?vlizIN}@F5"j<sn"t li"

CExdMliD[lF#!qTH5}XsIq! L Xs#

,JTli*gwedrSyP.=iOD?vrd?zI Levene D=n,JTli(vTZwedrS)#

V<-.=<MPn<!nTZliXZ}]DYh\PC#g{;fZNNrS,G4{CKn#!qPn

<I*?vrd?zI[l-$b-j</Pn<#b)<TZwi=n`HDYh\PC#!q'bIlir

d?MTd?.dDX5Gq\I#MdVXhv##fI@F/}JmzyZ#fI@F/}9l(FDY

hli#NNTH5}XsPDPyG#fI@F/}D_TiO#

TxT.=#zI\k*w{CZBsliPDTxT.=,T0CZ9lCExdDCEH#8(D59C

ZFcliD[lF#g{8(KTxT.=,G4`X*DCExdHaT>ZT0rP#

UNIANOVA |nD=S&\
9C|no(oT9IT:

v ZhFP8(6W'&(9C DESIGN S|n)#

v 8('&TH'&D_TiOr;v5Dli(9C TEST S|n)#

v 8(`vTH(9C CONTRAST S|n)#

v |(C'1'5(9C MISSING S|n)#

v 8( EPS j<(9C CRITERIA S|n)#

v 9l(FD L Xs"M Xsr K Xs(9C LMATRIX"MMATRIX M KMATRIX S|n)#

v *+FTHrr%TH8(PdN<`p(9C CONTRAST S|n)#

v *`n=TH8(Xs(9C CONTRAST S|n)#

v *BsHO8(snn(9C POSTHOC S|n)#

v *rSPmPDNNrSrrS.dDrS;%Fc@F_J=y5(9C EMMEANS S|n)#

v *Y1d?8({F(9C SAVE S|n)#

v 9l`XTXs}]D~(9C OUTFILE S|n)#

v 9l|,wed ANOVA mPD3FDXs}]D~(9C OUTFILE S|n)#

v +hFXs#f=BD}]D~(9C OUTFILE S|n)#

kND|no(N<Tq!j{Do(E"#

GLM BsHO

Bs`XHOli#;)7(=y5dfZn5,==6'liMIT`XHOMIT7(D)=y5fZn

5K#T4w{D5xPHO#b)li;CZL(DwedrS#Z“GLM X4b?”P,g{;Pwedr

S,G4b)li;IC,+*gweZrSD.=D=y54PBs`XHOli#TZ“GLM `d?”,G

4Vp*?vrd?4PBsli#;PZ20K“Advanced Statistics”!nDivB,“GLM `d?”M“GLM

X4b?”EIC#

Bonferroni M Tukey’s f5TxTnlliG#CD`XHOli#Bonferroni liyZ Student D t 3F,

|kTQxP`XHOb;B5w{[lDTxT.=#Sidak D t li2w{TxT.=,"a)H
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Bonferroni li|O\Dg^#Tukey’s f5TxTnlli9C Student /D6'3F?Zi.dxPyP

ITHO,"+TisnJhC*yPITHOD/ODsnJ#1lis?=y5T1,Tukey’s f5TxT

nlliH Bonferroni li|P'#TZY?DT,Bonferroni |P'#

Hochberg’s GT2 `FZ Tukey f5TxTnlli,+9CK Student /Dns5#}#(# Tukey D

li|P'#Gabriel DITHOli29C Student /Dns5#},Z%*q_g;HDivB(#H

Hochberg’s GT2 |P'#1%*qs!d/}s1,Gabriel liI\adCfb#

Dunnett DIT`XHO t li+;i&mk%vXF=y5xPHO#ns;v`pG1!DXF`p#m

b,z9IT!qZ;v`p#z9IT!q+`r%2li#*lirSDNN.=(XF`p}b)D=

y5Gq;HZXF`pD=y5,k9C+`li#*lirSDNN.=D=y5Gq!ZXF`pD=

y5,k!q < XF#`FX,*lirSDNN.=D=y5GqsZXF`pD=y5,k!q > XF#

Ryan"Einot"Gabriel M Welsch (R-E-G-W) *"K=v`Xp=5M6'li#`Xp=5M}LWHli

yP=y5Gq`H#g{;GyPD=y5y`H,G4li;?V=y5DH,T#R-E-G-W F yZ F l

i,x R-E-G-W Q yZ Student /D6'#b)li*H Duncan D`6'liM Student-Newman-Keuls

(2G`Xp=B5}L)P',+TZ;`HD%*qs!r;Fv9C|G#

1=n;H1,9C Tamhane’s T2(yZ t liD#XITHOli)"Dunnett T3(yZ Student /D

ns#}DITHOli)"Games-Howell ITHOli(P1GfbD)r_ Dunnett’s C(yZ Stu-

dent /D6'DITHOli)#"b,g{#MPP`vrS,b)li^'R;a;zI#

Duncan D`6'li"Student-Newman-Keuls (S-N-K) M Tukey D b GEPi=y5H6D6'li,
"Fc6'5#b)liD9C5J;gH0V[Dli#

Waller-Duncan t li9C Bayesian =(#1y>s!;`H1,K6'li9Cy>s!DwM=y5#

Scheffé liDTxT.=hFIJmlii=y5DyPI\_TiO,x;vvJmK&\PICDIT
HO#da{G,Scheffé li##Hd{li|#X,bb6ETxT*s=y5.dfZ|sDnp#

n!TxTnl (LSD) IT`XHOliH,ZyPiT.dD`Xvp t li#KliD1cG,;xP

NN"T4*`XHOw{[l=DTxT.=#

T>Dli#* LSD"Sidak"Bonferroni"Games-Howell"Tamhane’s T2 M T3"Dunnett’s C T0 Dunnett T3

a)ITHO#* S-N-K"Tukey D b"Duncan"R-E-G-W F"R-E-G-W Q T0 Waller a)6'liDy

;S/#Tukey f5TxTnlli"Hochberg GT2"Gabriel liT0 Scheffé liHG`XHOli,,

12G6'li#

GLM:!n
KT0rPP;)I!3F#3FG9CL('&#MFcD#

@F_J=y5#!qzh*D%*qPD\e_J=y5@FDrSM;%wC#*-d?(g{fZ)w

{b)=y5#

v HOw'&#TZwedMweZrS,*#MPDNNw'&a)@F_J=y54^}DITHO#;

PZ“T>TBnD=y5”PmP!qKw'&DivB,KnEIC#

v CExdwZ#!qn!TxTnl (LSD)"Bonferroni rTCExdMTxTD Sidak w{#Kn;P

Z!qKHOwwCDivBEIC#

dv#!qhv3FTzIyP%*qPDyPrd?D[l=D=y5"j<nMF}#&'@FxvK?

vwCM?vN}@F5D+ eta =5#eta =3Fhv\IdTPIirZ3vrSD?V#1yZ[l5h

42 IBM SPSS Statistics Base 24



C8CYh1,!q[lFIq!liDF#!qN}@FI*?vlizIN}@F5"j<sn"t li"

CExdMliD[lF#!qTH5}XsIq! L Xs#

,JTli*gwedrSyP.=iOD?vrd?zI Levene D=n,JTli(vTZwedrS)#

V<-.=<MPn<!nTZliXZ}]DYh\PC#g{;fZNNrS,G4{CKn#!qPn

<I*?vrd?zI[l-$b-j</Pn<#b)<TZwi=n`HDYh\PC#!q'bIlir

d?MTd?.dDX5Gq\I#MdVXhv##fI@F/}JmzyZ#fI@F/}9l(FDY

hli#NNTH5}XsPDPyG#fI@F/}D_TiO#

TxT.=#zI\k*w{CZBsliPDTxT.=,T0CZ9lCExdDCEH#8(D59C

ZFcliD[lF#g{8(KTxT.=,G4`X*DCExdHaT>ZT0rP#

UNIANOVA |nD=S&\
9C|no(oT9IT:

v ZhFP8(6W'&(9C DESIGN S|n)#

v 8('&TH'&D_TiOr;v5Dli(9C TEST S|n)#

v 8(`vTH(9C CONTRAST S|n)#

v |(C'1'5(9C MISSING S|n)#

v 8( EPS j<(9C CRITERIA S|n)#

v 9l(FD L Xs"M Xsr K Xs(9C LMATRIX"MMATRIX M KMATRIX S|n)#

v *+FTHrr%TH8(PdN<`p(9C CONTRAST S|n)#

v *`n=TH8(Xs(9C CONTRAST S|n)#

v *BsHO8(snn(9C POSTHOC S|n)#

v *rSPmPDNNrSrrS.dDrS;%Fc@F_J=y5(9C EMMEANS S|n)#

v *Y1d?8({F(9C SAVE S|n)#

v 9l`XTXs}]D~(9C OUTFILE S|n)#

v 9l|,wed ANOVA mPD3FDXs}]D~(9C OUTFILE S|n)#

v +hFXs#f=BD}]D~(9C OUTFILE S|n)#

kND|no(N<Tq!j{Do(E"#

GLM: #f
zITZ}]`-wP+#M$bD5"PnM`Xb?mf*Bd?#b)d?PPm`ICZliXZ}

]DYh#*#f)m; IBM SPSS Statistics a0P9CD5,zXk#f10}]D~#

$b5##M*?vv8$bD5#

v 4j</##M*rd?$bD5#

v S(#S(4j</$b5#vZ.0Q!qK WLS d?DivBIC#

v j<sn#TZTd?_P`,5Dv8yT&Drd?D=y5Dj<nD@F#

oO#j6TBv8Db?:Td?D5_P;0#iODv8,T0I\T#Mzz\s0lDv8#

v Cook `k#ZX(v8SXi5}DFcPE}DivB,yPv8DPnd/yHDb?#OsD Cook

`kmwSXi3FDFcPE}v8.s,5}a"zy>d/#

v \K5#4SPD\K5#?v[l5T#MbOHD`T0l#
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Pn#4j</PnGrd?D5J5u%I#M$bD5#9a)j</Pn"Student /DPnT0^}P

n#g{!qK WLS d?,G4a)S(D4j</Pn#

v 4j</#[l5k#M$b5.dDn#

v S(#S(4j</Pn#vZ.0Q!qK WLS d?DivBIC#

v j</#Pn}Tdj<nD@F#j</Pn2F* Pearson Pn,|D=y5* 0,j<n* 1#

v Student /#Pn}Tdfv8d/Dj<nD@F,b!vZ?vv8DTd?5kTd?=y5.dD

`k#

v ^}#13v8SXi5}DFcPE}1,Cv8DPn#|Grd?D5Mw{$b5.dDn#

5}3F#+#MPDN}@F5D-=nXs4k10a0PDB}]/,r4kb? IBM SPSS Statis-

tics }]D~#xR,TZ?vrd?,+fZ;PN}@F5";PkN}@F5T&D t 3FDTxT5

T0;PPnTIH#TZ`d?#M,?;vrd?<fZ`FDP#zITZA!XsD~Dd{}LP

9CKXsD~#

GLM:!n
KT0rPP;)I!3F#3FG9CL('&#MFcD#

@F_J=y5#!qzh*D%*qPD\e_J=y5@FDrSM;%wC#*-d?(g{fZ)w

{b)=y5#

v HOw'&#TZwedMweZrS,*#MPDNNw'&a)@F_J=y54^}DITHO#;

PZ“T>TBnD=y5”PmP!qKw'&DivB,KnEIC#

v CExdwZ#!qn!TxTnl (LSD)"Bonferroni rTCExdMTxTD Sidak w{#Kn;P

Z!qKHOwwCDivBEIC#

dv#!qhv3FTzIyP%*qPDyPrd?D[l=D=y5"j<nMF}#&'@FxvK?

vwCM?vN}@F5D+ eta =5#eta =3Fhv\IdTPIirZ3vrSD?V#1yZ[l5h

C8CYh1,!q[lFIq!liDF#!qN}@FI*?vlizIN}@F5"j<sn"t li"

CExdMliD[lF#!qTH5}XsIq! L Xs#

,JTli*gwedrSyP.=iOD?vrd?zI Levene D=n,JTli(vTZwedrS)#

V<-.=<MPn<!nTZliXZ}]DYh\PC#g{;fZNNrS,G4{CKn#!qPn

<I*?vrd?zI[l-$b-j</Pn<#b)<TZwi=n`HDYh\PC#!q'bIlir

d?MTd?.dDX5Gq\I#MdVXhv##fI@F/}JmzyZ#fI@F/}9l(FDY

hli#NNTH5}XsPDPyG#fI@F/}D_TiO#

TxT.=#zI\k*w{CZBsliPDTxT.=,T0CZ9lCExdDCEH#8(D59C

ZFcliD[lF#g{8(KTxT.=,G4`X*DCExdHaT>ZT0rP#

UNIANOVA |nD=S&\
9C|no(oT9IT:

v ZhFP8(6W'&(9C DESIGN S|n)#

v 8('&TH'&D_TiOr;v5Dli(9C TEST S|n)#

v 8(`vTH(9C CONTRAST S|n)#

v |(C'1'5(9C MISSING S|n)#

v 8( EPS j<(9C CRITERIA S|n)#
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v 9l(FD L Xs"M Xsr K Xs(9C LMATRIX"MMATRIX M KMATRIX S|n)#

v *+FTHrr%TH8(PdN<`p(9C CONTRAST S|n)#

v *`n=TH8(Xs(9C CONTRAST S|n)#

v *BsHO8(snn(9C POSTHOC S|n)#

v *rSPmPDNNrSrrS.dDrS;%Fc@F_J=y5(9C EMMEANS S|n)#

v *Y1d?8({F(9C SAVE S|n)#

v 9l`XTXs}]D~(9C OUTFILE S|n)#

v 9l|,wed ANOVA mPD3FDXs}]D~(9C OUTFILE S|n)#

v +hFXs#f=BD}]D~(9C OUTFILE S|n)#

kND|no(N<Tq!j{Do(E"#
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Z 12 B +d?`XT

+d?`XT}LFc Pearson `XT5}"Spearman D rho M Kendall D tau-b 0dTxT.=#`XT

b?d?rH63rD`X==#ZFc`X5}.0,H}K}]TRvk:5(k:5I\a<Bs<T

Da{)M_TX5D$]#Pearson `XT5}G;V_T`XTb?#=vd?I\<C`X,+Gg{d

X5;G_TD,G4 Pearson `XT5}M;GJOH?d`XTD3F#

>}#;v:rSy.CDH|N}kd?!H|yCD=yV}`Xp?"c<mw,=_dfZ_TX

5#T 1994-1995 NBA |>}]DVva{G,Pearson `XT5} (0.581) DTxT.=* 0.01#zI\

aBk,?v|>y.CDH|=`,TVyCDV}M=Y#b)d?G:`XD (-0.401),"R`XTxT

.=* 0.05#

3F#TZ?vd?:_PG1'5Dv8}"=y5T0j<n#TZ?Td?:Pearson `XT5}"Spear-

man Rho"Kendall tau-b"+nDf}T0-=n#

+d?`XT}]"bBn

}]#T Pearson `XT5}9CTFD(?d?,T Spearman D rho M Kendall D tau-b 9C(?d?

r_PQEr`pDd?#

Yh#Pearson `XT5}Y(?Td?G~*},V<#

q!+d?`XT

SK%P!q:

Vv > X* > +d?...

1. !q=vr|`}5Md?#

9IT9CTB!n:

v `X5}#TZ},V<D(?d?,k!q Pearson `X5}#g{zD}];G},V<D,r_P

QErD`p,k!q Kendall D tau-b r Spearman,s=_H?H63r.dD`XT#`X5}D

56'* -1(j+:`X)= +1(j+}`X)#0 5m>;P_TX5#ZbMa{1k!Dww,;

*rTxD`XTxCvNNr{a[#

v TxTli#zIT!q+2EJr%2EJ#g{$HQ*X*D=r,k!q%2#qr,k!q+

2#

v jGTxT`X#C;vGE4j6TxT.=* 0.05 D`X5},C=vGE4j6TxT.=* 0.01

D`X5}#

+d?`XT!n

3F#TZ Pearson `XT,zIT!qTB;nr=n:

v =y5Mj<n#*?vd?T>#9T>_PG1'5Dv8}#^[1'5hCgN,<+pd?&m

1'5#

v f}+nM-=n#*?Td?T>#+nDf}HZ#}=y5d?DK}.M#bG Pearson `XT5

}DVS#-=nGPX=vd?.dDX5D;VGj</H?,HZf}+n}T N-1#
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1'5#zIT!qTB!n.;:

v 4TE}v8#aSVvPE}TdFc`X5}D;Td?P;vr=v,P1'5Dv8#IZ?v5

}yyZTX(d?T_PP'zkDyPv8,rKZ?NFcPa9CICDnsE"?#bI\r

*v8};,xzz;i5}#

v 4PmE}v8#SyP`XTPE}TNbd?P1'5Dv8#

CORRELATIONS M NONPAR CORR |nD=S&\
9C|no(oT9IT:

v 4k Pearson `XTD`XTXs,Cdfz-<}],Sxq!ngrSVv.`Dd{Vv(9C MATRIX

S|n)#

v q!;vPmOD?vd?km;vPmOD?vd?D`XT(Z VARIABLES S|nP9CX|V

WITH)#

kND|no(N<Tq!j{Do(E"#
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Z 13 B +`X

“+`X”}LFc+`X5},C5}ZXF;vr`v=Sd?D'&D,1hv=vd?.dD_TX

5#`XG_T`XTb?#=vd?ITj+`X,+g{X5;G_TD,G4`X5}M;GJOH?

|G`XTD3F#

>}#Z#!ypM"!J.dfZX5p?!\zI\#{K`X5<G:`XX5,+P?mwfZTx

D}`XX5:fE#!ypDv$,"!J2mV*v$#;},T#!a)LD]CJDXF,5JO{

}Ky[l=D}`X##!ypM"!JT>*}`XD-rvvG:1ypv$1,|`DKITqC#

!~q,Sx<B=zM=:y(fD!}|`#

3F#TZ?vd?:_PG1'5Dv8}"=y5T0j<n#+`XTXsMcW`XTXs,T0T

IHMTxT.=#

+`X}]"bBn

}]#9CTFD(?d?#

Yh#“+`X”}LY(?Td?<G~*},D#

q!+`X

1. SK%P!q:

Vv > X* > +...

2. !q=vr|`**.Fc+`XD}5d?#

3. !q;vr`v}5XFd?#

9IT9CTB!n:

v TxTli#zIT!q+2EJr%2EJ#g{$HQ*X*D=r,k!q%2#qr,k!q+

2#

v T>5JTxT.=#1!ivB,+T>?v`X5}DEJMTIH#g{!{!qKn,G49C%

vGEj6TxT.=* 0.05 D5},9C=vGEj6TxT.=* 0.01 D5},x;T>TIH#K

hC,10l+`XTXsMcW`XTXs#

+`X:!n

3F#IT!qTB==PD;vr=v<!:

v =y5Mj<n#*?vd?T>#9T>_PG1'5Dv8}#

v cW`X5}#T>yPd?(|(XFd?).dr%`XDXs#

1'5#zIT!qTB!n.;:

v 4PmE}v8#+SyPFcPE}dNNd?(|(XFd?)_P1'5Dv8#

v 4TE}v8#TZ+`XyyZDcW`XDFc,;9Cd;Td?rdP;vd?_P1'5Dv

8#4T>}ITdV9C}]#+G,v8}I\f5}D;,x;,#g{4T>}P',G43v

X(D+`X5}DTIHGyZZNNcW`XFcP9CDn!v8}#
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PARTIAL CORR |nD=S&\
9C|no(oT9IT:

v A!cW`XTXsr4k+`XTXs(9C MATRIX S|n)#

v q!=vd?Pm.dD+`X(9C VARIABLES S|nODX|V WITH)#

v q!`vVv(9C`v VARIABLES S|n)#

v P=vXFd?1,8(ksDW}5(}g,Z;WMZ~W+`X)(9C VARIABLES S|n)#

v E}_`5}(9C FORMAT S|n)#

v 1^(Fc3)5}1,T>r%`XDXs(9C STATISTICS S|n)#

kND|no(N<Tq!j{Do(E"#
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Z 14 B `k

K}LFcb?d?Trv8T.d`FTrG`FT(`k)DwV3F#fs,b)`FTr`kb?I

kd{}L(}grSVv"[`Vvr`,LH);p9C,TozVv4SD}]/#

>}#PI\yZ3)Xw(}g}fs!"MPG Mm&)H?{5T.dD`FT?(}Fc{5dD`F

T,zITKb=D){5KK`F,D){5KK;,#T|}=DVv,zIT<G+Vc[`Vvr`

,LH&C=`FTP,T=wy!a9#

3F#(`}]DG`FT(`k)H?P7O`k"== Euclidean `k"Chebychev"i"Minkowski r(

FH?;F}}]DG`FT(`k)H?P(=r phi ==;~V`}]DG`FT(`k)H?P7O`

k"== Euclidean `k"LHnV"#=nV"=n"N4r Lance M Williams#(`}]D`FTb?P

Pearson `XTr`R;~V`}]D`FTb?P Russel M Rao"r%%d"Jaccard"Pi"Rogers M

Tanimoto"Sokal M Sneath 1"Sokal M Sneath 2"Sokal M Sneath 3"Kulczynski 1"Kulczynski 2"Sokal M

Sneath 4"Hamann"Lambda"Anderberg D D"Yule D Y"Yule D Q"Ochiai"Sokal M Sneath 5"phi 4

c`Xrkn#

qC`kXs

1. SK%P!q:

Vv > X* > `k...

2. !qAY;v}5d?4Fcv8dD`k,r!qAY=v}5d?4Fcd?dD`k#

3. Z“Fc`k”iP!q;v!n4Fcv8rd?dD|FT#

`k:G`FTb?

S“H?”iP!qk}]`M(xd"F}r~5)`&D!n,;s,ZB-PmP!qkC}]`M`&

Db?#y]}]`M,ICDb?P:

v (`}]#7O`k"== Euclidean `k"Chebychev"i"Minkowski r(F#

v F}}]#(=b?r phi ==b?#

v ~V`}]#7O`k"== Euclidean `k"LHnV"#=nV"=n"N4r Lance M Williams#

(Z“fZ”M“;fZ”Pdk5T8(D=v5Pbe,“`k”+vTd{yP5#)

“*;5”iJmzZFc|FT.0,*v8rd?j</}]5#T~V`}],b)*;;JC#ICD

j</=(|( z CV"6'S -1 = 1"6'S 0 = 1"ns?6* 1"=y5* 1 T0j<n* 1#

“*;b?”iJmz*;`kb?yzID5#ZFcK`kb?.s&Cb)*;#ICD!n|(xT5

"|D{ET0X(H}= 0-1 6'#

`k:`FTb?

S“H?”iP!qk}]`M((`r~V`)`&D!n,;s,ZB-PmP!qkC}]`M`&Db

?#y]}]`M,ICDb?P:

v (`}]#Pearson `XTr`R#
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v ~V`}]#Russell M Rao"r%%d"Jaccard"Pi"Rogers M Tanimoto"Sokal M Sneath 1"Sokal

M S n e a t h 2"S o k a l M S n e a t h 3"K u l c z y n s k i 1"K u l c z y n s k i 2"S o k a l M S n e a t h

4"Hamann"Lambda"Anderberg D D"Yule D Y"Yule D Q"Ochiai"Sokal M Sneath 5"phi 4 c`

Xrkn#(Z“fZ”M“;fZ”Pdk5T8(D=v5Pbe,“`k”+vTd{yP5#)

“*;5”iJmzZFc|FT.0,*v8rd?j</}]5#T~V`}],b)*;;JC#ICD

j</=(|( z CV"6'S -1 = 1"6'S 0 = 1"ns?6* 1"=y5* 1 T0j<n* 1#

“*;b?”iJmz*;`kb?yzID5#ZFcK`kb?.s&Cb)*;#ICD!n|(xT5

"|D{ET0X(H}= 0-1 6'#

PROXIMITIES |nD=S&\
“`k”}L9C PROXIMITIES |no(#9C|no(oT9IT:

v 8(Nb{}w* Minkowski `kb?D]#

v 8(Nb{}w*(F`kb?D]My#

kND|no(N<Tq!j{Do(E"#
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Z 15 B _T#M

_T#My]?jk;vr`v$bd?dD_TX54$b,x?j#

_T#M`Tr%,CZ@VD}'+=2WZbM#b)#MDtTHOCmb,k,;}]/ODd{#

M`M(gq-xgrv_w)`H\;G#lY9(#

>}#Zwi5w#Umb=f5PP^J4D#U+>#{9(;v#M4@FmbI>#(}Z~qPD

?pC#M,M~zmITZS}M'g0D,1dkmbE",""4qCyZTy}]D“$Z”I>#

VNhs#XkP;v?jMAY;vdk#1!ivB,;9Cx“=_”r“^”$(eG+DVN#?jX

k*,x(LH)#T$bd?(dk);Pb?6p^F#V`({e"Pr)VNCw#MPDrS,,

1,xVNCw-d?#

":g{V`VN|, 1000 vTOD`p,G4;aKPK}L,2;a9(NN#M#

*q!_T#M

K&\h* Statistics Base !n#

SK%P!q:

Vv > Xi > T/_T#M...

1. 7#AYP;v?jM;vdk#

2. %w9(!nT8(I!D9(k#MhC#

3. %w#M!nT#fCV=n/}]/"<v#M=b?D~#

4. %wKPTKP}L"4(#MTs#

?j

zDw*?jG24? k!qJ1D?j#

v 4(;vj<#M#9C;V=(49(;vIT9C$bd?$b?jD#M#;c45,j<#M|W

Zmb,xR@VYHH boosted"bagged rsM}]/{e|l#

v v?#M+7T (Boosting)#9C Boosting 9({e#MD=(,IzI;v#MrP4qC|`+7$

b5#kj<#M`H,{e#Mh*|$D1d49(M@V#

Boosting +zI;,.D“i~#M”,dPD?v#M<yZ{v}]/xP9(#Z9(?v,xDi~

#M.0,+y]O;vi~#MDP57(G<D(X#P5OsDv8+;3h`TO_DVv(

X,T9B;vi~#M9`XZ$bb)G<#b)i~#M2,9I{e#M#bv{e#M9Ci

OfrTBG<xP@V;ICDfr!vZ?jDb?6p#

v v?#MH(T (Bagging)#9C Bagging (bootstrap c\) 9({e#MD=(,IzI`v#M4qC

|`I?D$b5#kj<#M`H,{e#Mh*|$D1d49(M@V#

Bootstrap c\ (Bagging) (}T-<}]/xPEX==D!y,zI57}]/D1>#b+4(s!k

-<}]/`,D Bootstrap y>#;s,T?v1>*y!9(“i~#M”#b)i~#M2,9I{e#

M#bv{e#M9CiOfrTBG<xP@V;ICDfr!vZ?jDb?6p#
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v *,sM}]/4(#M(h* IBM SPSS Statistics Server)#(}+}]/pVI%@D}]i49
({e#MD=(#g{zD}]/G#s,^(9(NNOv#M,r#{CZv?(#,k!qC!

n#C!nI9C|LD1d49(#M,+h*Hj<#M|$D1d4@V#K!nh* IBM SPSS Sta-

tistics Server ,S#

*Kb Boosting"Bagging 0XsM}]/D`XhC,kNDZ 553D:{e;#

y>

T/<8}]#C!nJmZZ?*;?jM$bd?,T9#MD$b\&ns/;+#f#MDNN*;

"&C=B}]CZ@V#*;VND-<f>+S#MPE}#1!ivB,4PTBT/}]<8#

v UZk1d&m#?vUZ$bd?;*;IBD,x$bd?,dP|,TN<UZ (1970-01-01) T4-

}D1d#?v1d$bd?;*;IBD,x$bd?,dP|,TN<1d (00:00:00) T4-}D1d#

v w{b?6p#_PYZ 5 v;,5D,x$bd?+;XB?F*;*Pr$bd?#_P`Z 10 v;

,5DPr$bd?+;XB?F*;*,x$bd?#

v k:5&m#g{,x$bd?D5;ZVg5(=y5D 3 vj<n).b,G4+dh*Vg5#

v 1'5&m#{e$bd?D1'5;f;*57VxDZ}#Pr$bd?D1'5;f;*57Vx

DP;}#,x$bd?D1'5;f;*57VxD=y5#

v \`=DO"#b+uYk?jX*Dh&mDVN},C=|r<D#M#(}dkk?jdDX5I

T7(`FD`p#^Txnl(4 p 5sZ 0.1)D`pr;O"#g{yP`pO"*;v`p,G4

VND-<MIzf>+S#MPE},r*|G;Pw*$bd?D5#

CEH#K*CZZ5}S<PFc#M5}Dxd@F5DCEH#8(sZ 0 R!Z 100 D5#1!5

* 95#

#M!q

#M!q=(#!q;V#M!q=((Bf+j8i\)r|(yP$bd?,s_r%XdkyPIC$

bd?w*w'&#Mn#1!9C0rp=#

0rp=!q#Z*<1#MP;PNN'&,;sZ?v=hPmSM>}'&,1=y]p=!qj<;

\YmSr>}'&*9#

v Ik/F}j<#K*CZv(G+3v'&mS=9G^}v#MD3F#E"j< (AICC) yZ#MPx
(57/ODF;@F,"Iw{TM#}H4S#M#F 3FyZPX#MmsDxivD3v3Fli#

w{ R =yZ57/ODbOH,"Iw{TM#}H4S#M#@9}HbO<r (ASE) yZ@9}H
bO/DbOH(=y=n,r ASE)#@9}HbO/G;CZ57#MRs<*-<}]/ 30% Df

zSy>#

g{!qK F 3FTbDj<,G4Z?=P+T&Z!qj<Dns}v$D'&mS=#M#T&Zj

<PuYivDNN#M'&+;F}#

g{!qK F 3Fw*j<,G4Z?=P+_PMZ8(P5(Ik p 5!ZK5D'&)Dn! p 5

D'&mS=#M#1!5* 0.05#NN_PsZ8(P5F} p 5sZK5D'&D p 5D#M'&+

;F}#1!5* .10#

v (FnU#MP'&Dns}?#1!ivB,yPIC'&<+;dk#MP#r_,g{p=!qc

(Z_P8(ns'&}D3v=hax,G4Kc(+T10'&/Oax#

v T(ens=h}#p=!qc(Zo=X(=h}s#9#K51!*IC'&}D 3 6#r_,8(;

v}{}w*ns=h}#
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nQS/!q#b+li“yPI\D”#M,rAYliI\#MDOsS/(sZ“0rp=”=(),T!

qzc`&j<DnQS/#E"j< (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/DbOH(=y=n,r ASE)#@9}HbO/G;CZ57#MRs<*-<}]/ 30% D

fzSy>#

!q_Pnsj<5D#Mw*nQ#M#

":kr0p=!q`H,nQS/!qf0|\/DFc#Zk Boosting"Bagging r,sM}]/dO4

PnQS/1,(QD1dH9Cr0p=!q9(j<#M*$C`#

{e

b)hCv(KZ“?j”Pks Boosting"Bagging r,sM}]/1"zD{eP*#T!(?j;JCD!

n+;vT#

Bagging MsM}]/ ZT{e@V1,KfrCZiO4Ty>#MD$b5,TFc{eCV5#

v ,x?jD1!iOfr#IT(}T4Ty>#MD$b5!=y5rP;},T,x?jD{e$b5

xPiO#

"b,g{Tv?#M+7T*?j,G4iOfr!q+;vT#Boosting =(<U9CS(s`}614

TV`?jxP@V,x9CS(P;}T,x?jxP@V#

Boosting M Bagging#1Tv?#M+7TrH(T*?j1,8(*9(Dy>#M};TZ Bagging =

(,K* bootstrap y>}#|&*}{}#

_6

X4a{#hCfzVSJmz4FVv#fz}zIwCZ!qDvG<Z}HbO/P#8(;v{},

r%wzI,b+zz;viZ 1 k 2147483647 .d(|( 1 M 2147483647)D1fz{}#1!5*

54752075#

#M!n

#f$b5=}]/#1!d?{F* PredictedValue#

<v#M#ba+#M4kb? .zip D~#zIT9CC#MD~T&C#ME"=d{}]D~CZ@V

?D#8(P'D(;D~{#g{D~f6}CKVPD~,G4CD~+;2G#

#M**

“#M**”S<G#M0dbODlUE@**#

m#Cmj6;)_6#MhC,|(:

v VN!n(O8(D?j{F,

v GqQ4y>hCP8(D==4P4PT/}]<8,

v #M!qhCP8(D#M!q=(M!qj<#9T>KnU#MD!qj<5,"TO!"OQDq

=T>#

<m#K<mT>nU#MD+7T,}5=s=C#TZnU#M,K5* 100 × w{sD R 2#
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T/}]<8

KS<T>ZT/}]<8 (ADP) =hPE}KD)VN,T0*;VNDIz==HE"#TZ?v*;r

E}VN,ZKmPPvKVN{"ZVvPDG+,T0 ADP =hyI!DYw#b)VN4d{FDV

8}rEP#T?vVNI\4PDYw|(:

v IzVx1d:B]FcS|,UZDVNPD5=1053UZ-}D1d(TB]*%;)#

v IzVx1d:!1FcS|,1dDVNPD5=10531d-}D1d(T!1*%;)#

v +b?6pS,xD*Pr+;= 5 v(;5D,xVNXB?F*;*PrVN#

v +b?6pSPrD*,x+,} 10 v(;5DPrVNXB?F*;*,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

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

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

T5,rKT>DyP$bd?D5\M* 1.0#$bd?X*Tk#M+H^X#|;k?v$bd?Z$b

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

4Q[bxP$b

b+T>;vV6"c<,dP$b5;Z91aO,x[b5;Z.=aO#mkivB,Cc&Z 45 H

_O;zITSCS<OPOvNN;#M$b*OnDM<#

Pn

b+T>#MPnDoO<m#

<my=#P`V;,DT>y=,ITSy=B-PmPCJb)y=#

v 1=<#K* Student /DPnDV61=<,"xP},V<;~#_T#MYhPn_P},V<,r

KmkivB1=<&`1S|=,_#

v P-P <#K*V6EJ-EJ (P-P) <,+ Student /DPnk},V<xPTH#g{fFcD1JH}

,_|=:,G4PnT>vH},V<|TxDIdT;g{|8M,G4PnDIdTMZ},V

<#g{fFcJ S Mz_,G4Pn*+1V<#

k:5

KmPvT#M)S}H0lDG<,"T>G< ID(g{Z“VN”!n(O8()"?j5,T0 Cook `

k#Cook `kGZX(G<S#M5}DFcPE}DivB,yPG<DPnd/yHDb?#OsD Cook

`km>ZE}G<s5}a"zTxd/,rK&;S*P;(0l#
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&P8liP0lDG<,T7(GZ#M@FPxhOM(X,4UX(IS\P5XOk:5,9G9W

F}P0lDG<#

'&

KS<T>#MP?v'&Ds!#

y=#P`V;,DT>y=,ITSy=B-PmPCJb)y=#

v <m#ZK<mP,+4$bd?X*T]u3r,SO=BEPT>'&#Z<mP,,S_uy]'&

DTxTxPS(,V_um>OTxD'&(p 5O!)#|#Z,S_uO+T>$_a>,T8>'

&D p 5MX*T#bG1!5#

v m#K*\e#Mk%@#M'&D ANOVA m#wv'&+4$bd?X*T]u3r,SO=BEP

T>#"b,Z1!ivB,Km&Z[~4,,;T>\e#Ma{#*i4%@#M'&Da{,Z

mP%w#}D#M%*q#

$bd?X*T#a)P;v“$bd?X*T”,i,TXFZS<PT>D)$bd?#b;aDd#M,

;GozzXcX"nX*D$bd?#1!T>0 10 v'&#

TxT#a)P;v“TxT”,i,TcZ4$bd?X*TT>'&Dy!O,x;=XFZS<PT>D

)'&#TxT5sZ,i5D'&+;~X#b;aDd#M,;GozzXcX"nX*D'&#1!i

vBK5* 1.00,rK;ay]TxT4}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-PmPCJb)y=#

v <m#ZK<mP,WHT>X`,;s4$bd?X*T]u3r,SO=BEPT>'&#Z|,rS

D'&P,5}4U}]5D}rxPEP#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,wv'&+4$bd?X*T

]u3r,SO=BEPT>#Z|,rSD'&P,5}4U}]5D}rxPEP#"b,Z1!i

vB,Km&Z[~4,,;T>?v#MN}D5}"TxTMX*T#*i4j<sn"t 3FMCEx

d,ZmP%w5}%*q#|#ZmPD#MN}{FO,+T>$_a>,T8>N}{F"kN}

X*D'&T0k#MN}X*D5j)(TZV`$bd?)#1T/}]<8O"V`$bd?D`

F`p1,bHdJOCZi4B4(D`p#

$bd?X*T#a)P;v“$bd?X*T”,i,TXFZS<PT>D)$bd?#b;aDd#M,

;GozzXcX"nX*D$bd?#1!T>0 10 v'&#

TxT#a)P;v“TxT”,i,TcZ4$bd?X*TT>5}Dy!O,x;=XFZS<PT>D

)5}#TxT5sZ,i5D5}+;~X#b;aDd#M,;GozzXcX"nX*D5}#1!i

vBK5* 1.00,rK;ay]TxT4}K5}#
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@F=y5

;*TxD$bd?T>b)<m#Z<mP,?jD#M@F5;Z91aO,$bd?D?v5;Z.=

aO,yPd{$bd?#Vc(#|a)KPX?v$bd?5}Z?jOD'&DIS/,G#PC#

"b:g{;PTxD$bd?,G4;azI@F=y5#

#M9(**

g{Z“#M!q”hCP!qK^TbD#M!qc(,b+a)PX#M9(}LD;)j8E"#

0rp=#g{!qc(*0rp=,Km+T>p=!qc(PDn| 10 =#TZdP?v=h,T>Z

K=hO!qj<D5k#MPD'&#bJmzKb?v=hT#MD1Ws!#?PJmzTPxPE

r,rKIT=cX4=Zx(=hO#MPPD)'&#

nQS/#g{!qc(*nQS/,Km+T>0 10 v#M#TZ?v#M,T>!qj<D5k#MP

D'&#zITSPKbb)nQ#MDH(T;g{|GcrZ_PfZY?nlD`F'&,G4zIT

dV7E|GD7G“nQ”#M;g{|GcrZ_PDlD'&,G43)'&I\+`F,h*xPO"

(r>};))#?PJmzTPxPEr,rKIT=cX4=Zx(=hO#MPPD)'&#
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Z 16 B _TXi

“_TXi”@F|,;vr`vTd?D_T=LD5},b)5}\nQX$brd?D5#}g,I"T

y]ngjd"L}LHMS5j}HTd?4$bz[K1D+jz[n(rd?)#

>}#3v:rSZ;v|>Pq$D!NkCSZ?!H|PD=yCV`Xp?"c<m>b)d?_T

`X#q$D!NkTVD=yCV2G_T`XD#b)d?:`X#fEq$!NDvS,TVD=yC

VuY#(}_TXi,zITTb)d?DX5xP(##CD#MITC4$brSDq$!N#

3F#TZ?vd?:P'v8}"=y5Mj<n#TZ?v#M:Xi5}"`XTXs"?V`XM+

`X"4 R"R 2"w{ R 2"R 2 d/"@F5Dj<sn"=nVvm"$b5MPn#mb9|(:?v

Xi5}D 95% CExd"=n--=nXs"=nrMrS"]n"Durbin-Watson li"`kb?

(Mahalanobis"Cook M\K5)"DfBeta"DfFit"$bxdMv8oOE"#<:"c<"?V<"1=<M

},EJ<#

_TXi}]"bBn

}]#rd?MTd?XkG(?D#V`d?(}gZL"w*P?lrrS!X)h*G<=~V`(F

*)d?rd{`MDTHd?P#

Yh#TZTd?D?v5,rd?XkJ},V<#TZTd?DyP5,rd?V<D=nXkGc(

D#rd?M?vTd?.dDX5&G_TD,RyP[l5&G@"D#

q!_TXiVv

1. SK%P!q:

Vv > Xi > _T...

2. Z“_TXi”T0rP,!q;v}5Mrd?#

3. !q;vr`v}5MTd?#

y]h*,zIT:

v +Td?ViIi,"T;,Dd?S/8(;,Dxk=(#

v !q;v!qd?,+Vv^Z|,Kd?X(5Dv8S/#

v !qv8j6d?,CZj6<ODc#

v !q}5M WLS (Xd?TxPS(n!~N=Vv#

WLS. Jmzq!S(n!~N=#M#T}]c=nD9}T}]cxPS(#bb6E=nOsD[l5T

VvD0lH=nO!D[l5*!#g{S(d?D5* 0":}r1',G4+Cv8SVvPE}#

_TXid?!q=(

=(!qJmz8(Td?+gNxk=VvP#(}9C;,D=(,zITS`,Dd?i9l`vXi

#M#

v dk(Xi)(Enter (Regression)). ;Vd?!q}L,dP;viPDyPd?Z;v=hPdk#
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v p== (Stepwise). Z?;=,;Z=LPD_P F DEJn!DTd?;!k(g{CEJc;!)#T

ZQZXi=LPDd?,g{|GD F EJdCc;s,G4F%b)d?#g{;YPd?{O|,r

F%Du~,G4C=(U9#

v F} (Remove). ;Vd?!q}L,dPZ%=PF%;viPDyPd?#

v rs%} (Backward Elimination). ;Vd?!q}L,ZC}LP+yPd?dk==LP,;s43rF

%#a<G+krd?.dD?V`XTn!Dd?Z;vF%#g{|zc{}u~,G4+dF%#

F%Z;vd?.s,a<GB;v+=LD#`d?P_Pn!D?V`XTDd?F%#1==LP

;Pzc{}u~Dd?,}LEax#

v r0!q (Forward Selection). ;vp=d?!q}L,ZC}LP+d?3rdk=#MP#Z;v<G

*!k==LPDd?Gkrd?.d_PnsD}r:D`XTDd?#;*ZCd?zc!ku~1

E+|!k==LP#!kKZ;vd?.s,SB4<G;Z=LPD_PnsD?V`XTDTd

?#1^zc!ku~Dd?1,}Lax#

dvPDTxT5yZk%v#MDbO#yT,19C=x((p=="r0rrs)1,TxT5(#^

'#

^[8(24xk=(,yPd?<Xk{O]nu~E\xk=L#1!D]n.=* 0.0001#mb,g{

3vd?a<Bm;QZ#MPDd?D]nB5=]nu~TB,G4Cd?;xk=L#

yP;!Td?+;mS=%vXi#MP#;},zIT*;,Dd?S/8(;,Dxk=(#}g,z

IT9Cp==!q+;vd?idk=Xi#MP,x9Cr0!qdkZ~vd?i#*+Z~vd?i

mS=Xi#M,k%wB;v#

_TXi:hCfr

VvP|,I!qfr(eDv8#}g,g{!qd?,!qHZ,"*C5|k 5,G4;PG)!(d

?5HZ 5 Dv8Ea|,ZVvP#V{.52GJmD#

_TXi:<

<ITozi$},T"_T`XHM=n`HDYh#TZlbk:5"l#[l5MP0lDv8,<2

GPCD#+|G#f*Bd?.s,Z}]`-wPIT9C$b5"PnMd{oOE"49l,PTd

?D<#TB<GICD:

"c<#zITTBPwnPDNb=nxPf<:rd?"j</$b5"j</Pn"^}Pn"w{$

b5"Student /Pnr_ Student /^}Pn#kTj</$b5fFj</Pn,Tli_T`XHMH=

nT#

4d?Pm#Pvrd? (DEPENDNT) 0TB$bd?MPnd?:j</$b5 (*ZPRED)"j</Pn

(*ZRESID)"^}Pn (*DRESID)"w{D$b5 (*ADJPRED)"Student /DPn (*SRESID) T0 Student

/DQ>}Pn (*SDRESID)#

zIyP?V<#1y]d`Td?VpT=vd?xPXi1,T>?vTd?PnMrd?PnD"c

<#*zI?V<,=LPXkAYP=vTd?#

j</Pn<#zITq!j</PnD1=<M},EJ<,+j</PnDV<k},V<xPHO#

g{ksKNb<,G4+T>j</$b5Mj</Pn(*ZPRED M *ZRESID)Dc\3F#
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_TXi:#fBd?

zIT#f$b5"PnMd{TZoOE"PCD3F#?!q;N+rn/}]D~mS;vr`vBd

?#

$b5#Xi#MT?vv8$bD5#

v 4j</##M*rd?$bD5#

v j</#?v$b5*;*dj</N=D*;#4,$b5u%=y5$b5,C=Dn}T$b5Dj

<n#j</$b5D=y5* 0,j<n* 1#

v wZ#13v8SXi5}DFcPE}1,v8D$b5#

v =y5$b5Dj<sn#$b5Dj<sn#TZTd?_P`,5Dv8yT&Drd?D=y5Dj

<nD@F#

`k#j6TBv8Db?:Td?D5_Pl#iODv8,T0I\TXi#Mzz\s0lDv8#

v Mahalanobis#Td?Ov8D5kyPv8D=y5`lLHDb?#sDmO`km>v8Z;vr`v

Td?O_P+5#

v Cook#ZX(v8SXi5}DFcPE}DivB,yPv8DPnd/yHDb?#OsD Cook `

kmwSXi3FDFcPE}v8.s,5}a"zy>d/#

v \K5#H?3vcTXibOD0l#/PD\K56'*S 0(TbO^0l)= (N-1)/N#

$bxd#=y5Mvp$bxdDOgMBg#

v =y5 (Mean). =y$bl&D$bxdDB^MO^(=vd?)#

v %5#%vv8Drd?$bxdDB^MO^(=vd?)#

v CExd#dk 1 = 99.99 .dD5,T8(=v$bxdDCEH#ZdkK5.0Xk!q“=y5

”r“xd”#dMDCExd5* 90"95 M 99#

Pn#rd?D5J5u%4Xi=L$bD5#

v 4j</#[l5k#M$b5.dDn#

v j</#Pn}Tdj<nD@F#j</Pn2F* Pearson Pn,|D=y5* 0,j<n* 1#

v Student /#Pn}Tdfv8d/Dj<nD@F,b!vZ?vv8DTd?5kTd?=y5.dD

`k#

v ^}#13v8SXi5}DFcPE}1,Cv8DPn#|Grd?D5Mw{$b5.dDn#

v Student /^}#v8D^}Pn}Tdj<sn#Student /D^}Pnkd`X*D Student /DPn.

dDnV8>%}3vv8Td$bzzDnV#

0l3F#IZE}KX(v8x<BDXi5} (DfBeta) M$b5 (DfFit) Dd/#j</ DfBeta M DfFit

52Ik-=nHJ;p9C#

v DfBeta(s) . beta 5DnVGIZE}K3vX(v8x<BDXi5}DDd#*#MPD?;n(|(

#}n)yFc;v5#

v j</ DfBeta (Standardized DfBeta). Beta 5Dj</nV#IZE}K3vX(v8x<BDXi5}

DDd#zI\k*li}T N D==y.sxT5sZ 2 Dv8,dP N Gv8}#*#MPD?;

n(|(#}n)yFc;v5#

v DfFit. bO5DnVGIZE}K3vX(v8xzzD$bd?D|D#

v j</ DfFit (Standardized DfFit). bO5Dj</nV#IZE}K3vX(v8x<BD$b5DDd#

zI\k*lixT5sZ p/N D==yD 2 6Dj</5,dP p G#MPDN}v},N Gv8}#
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v -=nHJ#SXi5}FcPE}X(v8D-=nXsDPP=k|,yPv8D-=nXsDPP=

DHJ#g{HJS| 1,G45w;E}Dv8;\TxDd-=nXs#

5}3F#+Xi5}#f=}]/r}]D~#ITZ,;a0PLx9C}]/,+;a+dmf*D

~,}GZa0ax.0w7+d#f*D~#}]/{FXk{Od?|{fr#

+#ME"dv= XML D~#+N}@F50d(I!)-=n<v=8(D XML (PMML) q=DD~#

zIT9CC#MD~T&C#ME"=d{}]D~CZ@V?D#

_TXi:3F

IC3FP:

Xi5}# @FT>Xi5} B"BDj<sn"j</5}Beta"B D t 5T0 t D+2TxT.=#C

ExdT>_P?vXi5}r-=nXsD8(CEHDCExd#-=nXsT>Xi5}D=n--=

nXs,dTG_Tb*-=n,TG_O*=n#9T>`XTXs#

#MbOH#Pvdk=#MPDd?T0S#MP}%Dd?,"T>TBbOEH3F:4 R"R 2 Mw

{ R 2"@FDj<snT0=nVvm#

R =d/#IZmSr>}Td?xzzD R 2 3FD|D#g{k3vd?`X*D R 2 d/\s,G4

b6ECd?Grd?D;v<CD$bd?#

hvT#a)VvPDP'v8}"=y5T0?vd?Dj<n#9T>_P%2TxT.=D`XTXs

T0?v`X5}Dv8}#

+`X (Partial Correlation). TZ=vd?,ZF%IZ|Gkd{d?.dD`%X*}pD`XT.s,

b=vd?.d#`D`XT#TZrd?k3vTd?,1QF%#MPDd{Td?TOv=_D_T'

&.s,b=_.dD`XT#

?V`X (Part Correlation). TZrd?k3vTd?,1QF%#MPDd{Td?TCTd?D_T'&

.s,rd?kCTd?.dD`XT#1d?mS==L1,|k R =D|DPX#P1F*k?V`X#

2_ToO#IZ;vTd?Gd{Td?D_T/}1y}pD2_T(r`X2_T)G;;Z{D#T

>QjHM4PD/;f}XsDXw5"u~8}T0=n-VbH},T0vpd?D=nrMrS (VIF)

M]n#

Pn#T>PnDrP`XTD Durbin-Watson li,T0zc!qj<(n 6j<nTbDk:5)Dv8

Dv8oOE"#

_TXi:!n

IC!nP:

=x(j<#b)!nZQ8(r0"rsrp==d?!q(DivBJC#d?ITxk=#MP,r_

S#MPF%,b!vZ F 5DTxT(EJ)r_ F 5>m#

v 9C F DEJ (Use Probability of F). g{d?D F 5DTxT.=!Z“dk”5,G4+Cd?!k

=#MP,g{CTxT.=sZ“^}”5,G4+Cd?S#MPF%#“dk”5Xk!Z“^}”5,R

=_yXk*}}#*+|`Dd?!k=#MP,kvS“dk”5#*+|`Dd?S#MPF%,k5

M“^}”5#
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v 9C F D5 (Use F Value). g{d?D F 5sZ“dk”5,G4Cd?dk#M,g{ F 5!Z“^}

”5,G4Cd?S#MPF%#“dk”5XksZ“^}”5,R=_yXk*}}#*+|`Dd?!k

=#MP,k5M“dk”5#*+|`Dd?S#MPF%,kvs“^}”5#

ZH=P|,#?#1!ivB,Xi#M|,#}n#!{!qK!nI?F9Xi(}-c,5JO\Y

byv#3)(}-cDXia{^(k|,#}DXia{`HO#}g,;\T(#D==bM R 2#

1'5#zIT!qTB!n.;:

v 4PmE}v8#;PyPd?y!P'5Dv8E|,ZVvP#

v 4TE}v8#9C};`XDd?T_Pj{}]Dv84FcXiVvyyZD`X5}#TIHyZ

n!IT N#

v 9C=y5f;#+yPv8CZFc,Cd?D=y5f;1'[l5#

REGRESSION |nD=S&\
9C|no(oT9IT:

v 4k`XTXsrA!Xszf-<}],Tq!XiVv(9C MATRIX S|n)#

v 8(]n.=(9C CRITERIA S|n)#

v q!`,r;,rd?D`v#M(9C METHOD M DEPENDENT S|n)#

v q!d{3F(9C DESCRIPTIVES M STATISTICS S|n)#

kND|no(N<Tq!j{Do(E"#
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Z 17 B r}Xi

9Cr}XiITZ;i$bd?(ITGrSr-d?)OT`gVr}l&D@5TxP(##r}Xi

DhFyZ McCullagh (1980, 1998) D=([;r}XiD}LZo(PF* PLUM#

j<_TXiVvG8n!/l&d?(rd?)M$bd?(Td?)DS(iO.dD==Mn5#@F

D5}43K$bd?Dd/Tl&D0lLH#Yhl&G}5,ZKbeO,Z{vl&6'Zl&.=

Dd/GH,D#}g,m_* 150 eWDKMm_* 140 eWDKD_Hn* 10 eW,C_HnD,e

km_* 210 eWDKMm_* 200 eWDKD_HnD,e`,#b)X5;;(JCZr}d?,r}

d?Pl&`pD!qM}?I\aG#fb#

>}#IT9Cr}XiP?<_T)oA?D4&#I\D4&ITV* ^"a""JHrgR#a"4&

MJH4&.dDnp\Qr;I\?/,"RbVnpG!vZPuD#mb,a"4&MJH4&.dD

npI\HJH4&MgR4&.dDnp|sr|!#

3FM<#[lDMZ{D5JT0[}5J"5JM[}5JD Pearson Pn"[l=DMZ{DEJ"[

l=DMZ{DT-d?#=m>D?vl&`pD[}EJ"N}@F5D%|`XTM-=nXs"

Pearson D(=MF;H(=3F"bOEH3F"|zz7G<"=P_Y(Dli"N}@F5"j<sn

"CExdT0 Cox M Snell"Nagelkerke M McFadden D R 2 3F#

r}Xi}]"bBn

}]#Yhrd?Gr}"RITG}5rV{.#(}Trd?D5xP}rEr47(EP3r#nM5

(eZ;v`p#YhrSd?GV`d?#-d?Xk*}5#k"b:9C`v,x-d?\]W94(

D%*qEJmG#s#

Yh#;Jm9C;vl&d?,"RXk8(Cl&d?#mb,TZ`vTd?5Dwv;,#=,Yh

Cl&G@"D`nd?#

`X}L#j( Logistic XiTZ{erd?9C`FD#M#

q!r}Xi

1. SK%P!q:

Vv > Xi > Pr...

2. !q;vrd?#

3. %w7(#

r}Xi:!n

9C“!n”T0rITw{|z@Fc(Py9CDN},!qN}@F5DCEH"!qX*/}#

|z#IT(F|zc(#

v ns|zN}#8(;vG:{}#g{8(* 0,G4}La5Xu<@F5#

v ns=hTV#8(;v}{}#

v T}F;@FU2TT#g{T}F;@FPDxTr`Td/!ZC5,G4c(a#9#g{8( 0,

G4;9CCu~#
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v N}U2#g{?vN}@F5PDxTr`Td/!ZC5,G4c(a#9#g{8( 0,G4;9C

Cu~#

CExd#8(;vsZHZ 0 R!Z 100 D5#

Delta#mS=c%*q5JD5#8(;v!Z 1 DG:5#

flT]n#CZli_P_H@5TD$bd?#S!nPmP!q;v5#

X*/}#X*/}G[}EJD*;N=,ICZ#M@F#BP 5 vX*/}IC#

v Logit#f(x)=log(x/(1−x))#(#CZyHV<D`p#

v %9+T}#f(x)=log(−log(1−x))#(#ZO_`pDI\T|sDivB9C#

v :+T}#f(x)=−log(−log(x))#(#ZOM`pDI\T|sDivB9C#

v EJ#f(x)=Φ−1(x)#(#Z1Zd?},V<DivB9C#

v Cauchit(f Cauchy)#f(x)=tan(π(x−0.5))#(#Z1Zd?_Pm`+5DivB9C#

r}Xidv

9C“dv”T0rITzIZi4wPT>Dm,"+d?#f=$wD~#

dv#*TBn?zIm:

v r!|zz7G<#*y8(Dr!|z5Jr!T}F;@FMN}@F5#<Ur!Z;vMns;

v|z#

v bOEH3F#Pearson MF;H(=3F#yZZd?PmP8(DV`Fcb)3F#

v c\3F#Cox M Snell"Nagelkerke M McFadden R 2 3F#

v N}@F#N}@F5"j<snMCExd#

v N}@FD%|`XT#N}@F`X5}DXs#

v N}@FD%|-=n#N}@F-=nDXs#

v %*qE"#[lDMZ{D5JM[}5J"5JM[}5JD Pearson Pn"[l=DMZ{DEJT

0T-d?#=m>D[l=DMZ{D?vl&`pD[}EJ#k"b:TZ_Pm`-d?#=D

#M(}g,_P,x-d?D#M),C!nI\azIG#sD"\Q&mDm#

v =P_li#;CN}Z`vrd?.=O<`HDYhli#Cli;Tv(;#MIC#

#fDd?#+TBd?#f=$wD~:

v @Fl&EJ#+rS/-d?#=V`Il&`pD#M@FEJ#EJkl&`pD}?`H#

v $b`p#_PrS/-d?#=Dns@FEJDl&`p#

v $b`pEJ#+rS/-d?V`I$b`pD@FEJ#CEJ2GrS/-d?#=D@FEJDns

5#

v 5J`pEJ#+rS/-d?V`I5J`pD@FEJ#

r!T}F;T#XFT}F;@FDT>#|,`n=#}ITa)F;@FDj{5#t*Z;|,C#

}DK}.dHOa{,IT!q+C#}E}#

r}Xi:;C#M

9C“;C”T0rIT8(VvD;C#M#
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8(#M#w'&#M|,-d?MrSDw'&,+;|,;%'&#IT4(T(e#MT8(rS;%

'&r-d?;%'&DS/#

rS/-d?#PvrSk-d?#

;C#M#C#M!vZy!qDw'&M;%'&#

("n

TZ!(rSM-d?:

;%#4(yP!(d?Dn_6;%n#bG1!5#

w'&#*?v!(Dd?4(w'&n#

yP~W#4(!(d?DyPI\D+r;%#

yP}W#4(!(d?DyPI\D}W;%#

yPDW#4(!(d?DyPI\DDW;%#

yPeW#4(!(d?DyPI\DeW;%#

r}Xi:LH#M

9C“H?”T0rIT8(VvDLH#M#

rS/-d?#PvrSk-d?#

H?#M#C#M!vZy!qDw'&M;%'&#

("n

TZ!(rSM-d?:

;%#4(yP!(d?Dn_6;%n#bG1!5#

w'&#*?v!(Dd?4(w'&n#

yP~W#4(!(d?DyPI\D+r;%#

yP}W#4(!(d?DyPI\D}W;%#

yPDW#4(!(d?DyPI\DDW;%#

yPeW#4(!(d?DyPI\DeW;%#

PLUM |nD=S&\

g{+zD!q3y=o(0Z"`-a{ PLUM |no(,G4IT(Fr}Xi#9C|no(oT9I

T:

v (}+-Yh8(*N}D_TiO44((FDYhli#

kND|no(N<Tq!j{Do(E"#
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Z 18 B z_@F

z_@F}L* 11 V;,Dz_@FXi#MzIz_@FXi3FM`XD<#+T?vrd?zI;v

%@D#M#2IT+$b5"PnM$bxd#f*Bd?#

>}#;v Internet ~qa)LzYdxgOf1dd/D\!>P>DgSJ~w?YVH#"c<T>X

5GG_TD#zITC~Nr"=#M4bO}],"liYhDP'TM#MDbOEH#

3F#TZ?v#M:Xi5}"4 R"R 2"w{ R 2"@F5Dj<sn"=nVvm"$b5"PnM$

bxd##M:_T"T}"f"~N"}N"]"4O"S z_"Logistic"v$M8}#

z_@F}]"bBn

}]#rd?MTd?XkG(?D#g{Sn/}]/P!q1dw*Td?(x;G!qd?),G4z

_@F}LzIv8.d1d$HyHD1dd?#g{!qK1d,G4Crd?&*1drPH?#1d

rPVvh*by;V}]D~a9:dP?vv8(P)zm;,1dD;i[l5,xv8.dD1d$

HGyHD#

Yh#T<N==}K}],T7(Td?Mrd?D`X==(_T`X"8}`XH)#C#MDPn&

Jfz},V<#g{9CK_T#M,G4&zcBPYh:TZTd?D?v5,rd?XkJ},V

<#TZTd?DyP5,rd?V<D=nXkGc(D#rd?MTd?.dDX5&C*_TX5,x

yP[l5&CG@"D#

q!z_@F

1. SK%P!q:

Vv > Xi > z_@F...

2. !q;vr`vrd?#+T?vrd?zI;v%@D#M#

3. !q;vTd?(!qn/}]/PDd?r!q1d)#

4. r_:

v !q;vd?TCZZ"c<Pj"v8#TZ"c<PD?vc,zIT9C“c!q”$_4T>v8j

)d?D5#

v %w#f+$b5"PnM$bxd#f*Bd?#

9IT9CTB!n:

v ZH=P|,#?#@FXi=L=PD#}n#1!ivB|,#}#

v y]#Mf<#TUTd?fFrd?D5M?v!(D#M#*?vrd?zz;v%@D<m#

v T> ANOVA mq#*?v!(D#MT>**=nVvm#

z_@F:#M

zIT!q;vr`vz_@FXi#M#*7(9CDV#M,kfF}]#g{d?T>*_T`X,G

49Cr%_TXi#M#1d?;G_T`X1,k"T*;}]#1*;;Poz1,G4I\h*|4

SD#M#i4}]D"c<;g{C<4p4qGzKbD3v}'/},G4+}]kC`MD#MxP

bO#}g,g{}]4p4q8}/},k9C8}#M#
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_T#=L* Y = b0 + (b1 * t) D#M#41dD_T/}(#DrP5#

T}#=L* Y = b0 + (b1 * ln(t)) D#M#

f#=L* Y = b0 + (b1 / t) D#M#

~N#=L* Y = b0 + (b1 * t) + (b2 * t**2) D#M#~N#MIC4T“uu”DrPrha%uDrP

xP(##

}N#I=L Y = b0 + (b1 * t) + (b2 * t**2) + (b3 * t**3) (eD#M#

]#=L=* Y = b0 * (t**b1) r ln(Y) = ln(b0) + (b1 * ln(t)) D#M#

4O#=L* Y = b0 * (b1**t) r ln(Y) = ln(b0) + (ln(b1) * t) D#M#

S z_#=L=* Y = e**(b0 + (b1/t)) r ln(Y) = b0 + (b1/t) D#M#

Logistic#=L* Y = 1 / (1/u + (b0 * (b1**t))) r ln(1/y-1/u) = ln (b0) + (ln(b1) * t) D#M,dP u *O

^5#!q“_-”.s,k8(CZXi=LP9CDOg5#C5XkG;vsZnsrd?5D}}#

v$#=L=* Y = e**(b0 + (b1 * t)) r ln(Y) = b0 + (b1 * t) D#M#

8}#=L* Y = b0 * (e**(b1 * t)) or ln(Y) = ln(b0) + (b1 * t) D#M#

z_@F:#f

#fd?#TZ?v!(D#M,zIT#f$b5"Pn(rd?D[l5u%#M$b5)M$bxd

(O^MB^)#Bd?{FMhvj)T>Zdv0ZPDmP#

$bv8#Zn/}]/P,g{!q1dx;Gd?w*Td?,G4IT8(,v1drPa2D$b

Z#zIT!qTB!n.;:

v S@FZ=ns;vv8D$b#Z@FZZDv8Dy!O$bD~PyPv8D5#T>ZT0rWK

D@FZI(}“}]”K%OD“!qv8”!nD“6'”ST0r4(e#g{4(eNN@FZ,G49

CyPv84$b5#

v $b6'#y]@FZPDv8,$b8(UZ"1dr[lE6'ZD5#K&\ITCZ$b,v1d

rPPns;vv8D5#10(eDUZd?7(ICZ8($bZa2DD>r#g{;PQ(eD

UZd?,G4zIT8(a2D[l(v8)E#

9C“}]”K%OD“(eUZ”!n44(UZd?#
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Z 19 B ?Vn!~N=Xi

?Vn!~N=Xi}L@F?Vn!~N=(PLS,2F*“60=1Za9”)Xi#M#PLS G;V$b=

(,IfzU(n!~K (OLS) Xi("dM`XVvra9/=L(#,1$bd?_H`Xr$bd?}

?,}v8}?1,K=(HdPC#

PLS ZOwIVVvM`XXi&\#|WHa!;idVbMTd?Mrd?.dD-=nD1ZrS#;

s,Xi=h9CTd?Vb4$brd?D5#

m#bM=nH}(1ZrS)"1ZrS(X"1ZrSSX"<qTd?X*T (VIP) MXiN}@F5

(rd?)+?1!zI#

<m#0}v1ZrSDd?60X*T (VIP)"rSCVMrS(X,T0k#MD`kyy]!n!n(z

I#

?Vn!~N=Xi}]"bBn

b?6p#rd?MT($b)d?ITGLH"{erPrd?#K}LY(QTyPd?8(`&Db?

6p,!\zITR|%w4d?PmPDd?"S/vK%P!qb?6p,TY1|Dd?Db?6p#

K}LT`,D==&m`p({erPr)d?#

`pd?`k#K}LZdd9C;v c `kY1T`prd?XB`k#g{fZd?D c `p,G4d

?f"* c r?,Z;v`p8>* (1,0,...,0),B;v`p (0,1,0,...,0),...,Mns;v`p (0,0,...,0,1)#9

Cib`km>`prd?,4v!TT&ZN<`pD8>{#

5J(X#(X5Z9C0Daek*nS|D{}#ZVvP;9C1'(Xr(X!Z 0.5 Dv8#

1'5#C'M531'5S*^'#

X(H}#yP#Md?y;SPMj</,|(m>`pd?D8>{d?#

q!?Vn!~N=Xi

SK%P!q:

Vv > Xi > ?Vn!~N=...

1. !qAY;vrd?#

2. !qAY;vTd?#

y]h*,zIT:

v 8(`p({erPr)rd?DN<`p#

v 8(Cwv8dv"#f}]/D(;j6Dd?#

v 8(*a!D1ZrS}?DO^#

Hvu~

“?Vn!~N=Xi”}LG;v Python )9|n,"h*1!ivBf IBM SPSS Statistics z7;p20

D IBM SPSS Statistics - Essentials for Python#mb,|9h*bQa)D NumPy M SciPy Python b#
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":TZICV<=Vv==(h* IBM SPSS Statistics Server)$wDC',XkZ~qwO20 NumPy

M SciPy#kk53\m1*5Tq!oz#

Windows M Mac C'

TZ Windows M Mac,Xk+ NumPy M SciPy 20="Gf IBM SPSS Statistics ;p20D Python

2.7 f>P#g{z;Pm;vf>D Python 2.7,ITS http://www.python.org BX#;s,20C

Z Python V2.7 D NumPy M SciPy#20LrITS http://www.scipy.org/Download qC#

*K\;9C NumPy M SciPy,Xk+ Python ;ChC*20P NumPy M SciPy D Python 2.7

f>#zIT(}“!n”T0r(`- > !n)PD“D~;C”!n(4hC Python ;C#

Linux C'

RG(izBX4zk"T:9( NumPy M SciPy#4zkITS http://www.scipy.org/Download q

C#zIT+ NumPy M SciPy 20=f IBM SPSS Statistics ;p20D Python 2.7 f>P#Kf

>;Z IBM SPSS Statistics 20;CBD Python ?<P#

g{z!q+ NumPy M SciPy 20="Gf IBM SPSS Statistics ;p20D Python 2.7 f>P,

G4Xk+ Python ;ChC*8rCf>#zIT(}“!n”T0r(`- > !n)PD“D~;C

”!n(4hC Python ;C#

Windows M Unix ~qw

Z~qwO,Xk+ NumPy M SciPy 20="Gf IBM SPSS Statistics ;p20D Python 2.7 f

>P#g{~qwO;Pm;f>D Python 2.7,G4ITS http://www.python.org xPBX#CZ

Python 2.7 D NumPy M SciPy ITS http://www.scipy.org/Download qC#*K\;9C NumPy

M SciPy,Xk+~qwD Python ;ChC*20P NumPy M SciPy D Python 2.7 f>#Python

;CIT(} IBM SPSS Statistics Administration Console xPhC#

#M

8(#M'&#w'&#M|,yPrSM-d?w'&#!q(F8(;%#Xk8(*|,Z#MPDy

Pn#

rSk-d?#PvrSk-d?#

#M##M!vZ}]DTJ#!q(F.s,zIT!qVvPPK$Dw'&M;%'&#

("n

TZ!(rSM-d?:

;%#4(yP!(d?Dn_6;%n#bG1!5#

w'&#*?v!(Dd?4(w'&n#

yP~W#4(!(d?DyPI\D+r;%#

yP}W#4(!(d?DyPI\D}W;%#

yPDW#4(!(d?DyPI\DDW;%#

yPeW#4(!(d?DyPI\DeW;%#
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!n

“!n”!n(JmC'#fMfF%vv8"1ZrSM$bd?D#M@F5#

TZ?V`MD}],8(}]/{#}]/{XkG(;D#g{z8(KVP}]/D{F,G4af;

dZ];qr,+4(BD}]/#

v #f%v8}@F5##fTBv8#M@F5:$b5"Pn"1ZrS#M`kM1ZrSV}#|

2j>1ZrSV}#

v #f1ZrS@F5##f1ZrSSXM1ZrS(X#|2j>1ZrS(X#

v #fTd?@F5##fXiN}@F5M<qd?X*T(VIP)#|2(}1ZrSj> VIP#
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Z 20 B n|Z*XVv

“n|Z*XVv”=(Gy]v8dD`FT4Tv8xPV`#Z machine learning P,|;*"*;V6

p}]#=x;h*kNNf"D#=rv8j+%dD=(#`Fv8`%?|,x;,v8`%6k#r

K,(}=vv8.dD`kITb?{GDG`FT#

`%?|Dv8F*“Z*X”#1vVBv8(#V)1,+Fc|k#MP?vv8.dD`k#FcCv

n`Fv8(n|Z*X)DV`,"+Bv8Ek|,n`n|Z*XD`p#

zIT8(*liDn|Z*X}?,C5F* k#

n|Z*XVv2ICZFc,x?jD5#ZbVivB,9Cn|Z*XD=y5rP;}?j54q!

Bv8D$b5#

n|Z*XVv}]"bBn

?jMXw#?jMXw|(:

v {e (Nominal). 1d?5m>;_PZZH6D`p1,Cd?ITw*{ed?;}g,M1N0D+

>?E#{ed?D>}|(Xx"J~`kMZLEv#

v Pr (Ordinal). 1d?5m>xP3VZZH6D`p1,Cd?ITw*Prd?;}g,S.V;zb

=.VzbD~qzbH.=#Prd?D>}|(m>zbHrIEHD,HV}MEH!q@V#

v LH (Scale). 1d?5m>xPPbeDHfDQEr`p1,Cd?ITw*LH(,x)d?T},T

cZ5.dxPOJD`kHO#LHd?D>}|(Tj*%;DjdMT'@**%;DUk#

n|Z*XVvT`,D==&m{eMPrd?#K}LY(QT?vd?8(`&Db?6p;+

G,zITR|%w4d?PmPDd?"S/vK%P!qb?6p,TY1|DCd?Db?6p#

d?PmP?vd?TD<jj6b?6pM}]`M:

m 1. b?6p<j

}5 V{. UZ 1d

LH(,x) n/a

Pr

{e

`pd?`k#K}L9C;v c `kZ}LZdY1XB`kV`$bd?Mrd?#g{fZ c V`d

?,G4Cd?f"* c r?,Z;v`pm>*(1"0" . . ."0)"B;v`pm>*(0"1"

0"..."0)"..."ns;v`pm>*(0"0"..."0"1)#

K`k=8vSK&\UdD,}#_e45,,H\}*LH$bd?}?SOyPV`$bd?dD`p

}?#rK,K`k=8I<B57uY#g{zDn|Z*X57xP\},ZKP}L.0,I"T(}

+`FD`piOp4,r>}_P+Y{`pDv8TuYV`$bd?PD`p}?#
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yPD“c .;”`k<T57}]*y!,49(eKaVy>2GgK(kNDZ 773D:Vx;)#rK,

g{aVy>|,57}]P;fZD$bd?`pv8,G4;TG)v8@V#g{aVy>|,57}

]P;fZDrd?`pv8,G4TG)v8@V#

X(H}#LHXwZ1!ivB+j</#yPX(H}<T57}]*y!4P,49(eKaVy>2

GgK(kNDZ 773D:Vx;)#g{z8(;vd?T(eVx,b)XwZ57y>MaVy>.

d_P`FV<+AXX*#}g,9C=w}L4liVxdDV<#

5J(X#K}LvT5J(X#

4Fa{#K}LZfzVdVxM;fi$[Zd9Cfz}VzIw#g{z#{<7X4Fa{,}K

9C`,D}LhCTb,9IT* Mersenne $zwhCVS(kNDZ 773D:Vx;),r_9Cd?

4(eVxM;fi$[#

q!n|Z*XVv

SK%P!q:

Vv > V` > n|Z*X...

1. 8(;nr`nXw,|GI;S*Td?r$bd?(g{fZ?jD0)#

?j(I!)#g{48(?j(rd?rl&),G4K}LviR k vn|Z*X - x;a4PNN

V`r$b#

j</LHXw#j</Xw_P`,D56',bIDx@Fc(DT\#9C-w{sDj</ [2*(x-

min)/(max-min)]-1#w{sDj</5iZ -1 k 1 .d#

9cv8j6(I!)#bITjGPK$Dv8#}g,P?1#{7(;v'xDbiV}(9cv

8)Gqk`F'xDbiV}`1#{9Cn|Z*XVv4iRZx(Xwi=fn`FD'x#;

s,{+9c'xDbiV}kn|Z'xDV}xPHO#

2IZY2P?P9C9cv84!qkY2v8`FDXFv8#9cv8T>Z k vn|Z*XM`

km"XwUd<m"TH<mMs^<P#PX9cv8DE"#f=Z“dv”!n(O8(DD~

P#

Z8(d?O*}5Dv8;S*9cv8#8(_PG}5Dd?G^'D#

v8j)(I!)#ZXwUd<m"TH<mMs^<P9Cb)54jGv8#

_P4*b?6pDVN

1}]/PD;vr`vd?(VN)Db?6p4*1,+T>b?6p/f#IZb?6pa0lK}L

DFca{,rKyPd?Xk<(ePb?6p#

(h}]#A!n/}]/PD}],"Vd1!b?6pxNN_P104*b?6pDVN#g{}]/

Os,K}LI\h*;)1d#

V/Vd#r*PvKyP_P4*b?6pDVNDT0r#zIT9CCT0r+b?6pVdxb)V

N#z2ITZ}]`-wDd?S<PVdb?6p#

IZb?6pTK}L\X*,rKz^(CJKPK}LDT0r,}GyPVNy(eKb?6p#
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Z*X

n|Z*XD}? (k)#8(n|Z*XD}?#"b,9Cs?DZ*X;;(aC=|<7D#M#

g{Z“d?”!n(P8(K?j,G4IT8(56'"Jm}L!qC6'P“nQ”DZ*X}?#7(

n|Z*X}?D=(@5Z“Xw”!n(O*sDXw!q#

v g{Xw!qP',G4kTks6'P?v k 54PXw!q,"!q_PnMsnJ(g{?j*LH,

G4*nM==Msn)D k 5MXw/#

v g{Xw!q4z',G49C V [;fi$4!q“nQ”DZ*X}?#kND“Vx”!n(TXF[8

(#

`kFc#CHfCZ8(Zb?v8`FTP9CD`kHf#

v Euclidean Hf#=vv8 x M y .dD`k,*v85.dD==nZyP,HO.MD==y#

v GPVxHf#=vv8.dD`kGv85.dxTnZyP,HO.M#VF* Manhattan `k#

r_,g{Z“d?”!n(O8(K?j,G4IT!qZFc`k1,4j</DX*TTXw8((X#

$bd?DXwX*TDFc=(*:;,$bd?D#MDsnJr==Msnkj{#MDsnJr==

Msn.H#(}XBTXwX*T58((X,4Fcj</DX*T,rKd\M* 1#

LH?j$b#g{Z“d?”!n(O8(KLH?j,bI8($b5GyZn|Z*XD=y59GP5

4FcD#

Xw

g{Z“d?”!n(P8(K?j,9C“Xw”!n(IT*Xw!qksr8(!n#1!ivB,Xw!

qa<GyPXw,+IT!qXwS/T?FIk#M#

P9u~#Z?;=O,g{mSXwIT9snn!(Fc*V`?jDsnJMLH?jD==Ms

n),G4<G+dIk#MP#Lxr0!q,1=zc8(Du~#

v 8(DXw}?#}KG)?FIk#MDXwb,c(9amSL(}?DXw#8(;v}{}#u

Yy!qD}?5IT4(|r<D#M,+fZ1'X*XwDgU#vSy!qD}?5IT-Gy

PX*Xw,+VfZrXwmSxvS#MsnDgU#

v xTsnHJDn!d/#1xTsnHJd/mw^((}mS|`Xw4x;=Dx#M1,c(a

#9#8(;v}}#u!n!d/5+crZ|(|`Xw,+fZ|(T#M[5;sDXwb;g

U#vSn!d/5+crZE}|`Xw,+fZ*'T#MOX*DXwDgU#“nQ”Dn!d/5

!vZ}]M_e&C#kNDdvPD“Xw!qsnU>”,Tozz@@D)XwnX*#kND Z 81

3D:Xw!qsnU>;wbTq!|`E"#

Vx

9C“Vx”!n(IT+}]/.V*57MaV/,"ZJ11r+v8Vdx;fi$[#

57MaVVx#Ki8(+n/}]/.V*57y>raVy>D=(#57y>|,CZ57n|Z*

X#MD}]G<;}]/PD3)v8YVHXkVdx57y>TqC;v#M#aVy>GCZ@@n

U#MD@"}]G</;aVy>Dsnxv;v#M$b\&D“f5”@F5,r*aVv8;CZ9(

#M#

v fzVdv8=Vx#8(Vdx57y>Dv8YVH#d`DVdxaVy>#
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v 9Cd?Vdv8#8(;v+n/}]/PD?vv8Vd=57raVy>PD}5d?#d?*}5

Dv8;Vd=57y>P,5* 0 r:5Dv8;Vd=aVy>P#_P531'5Dv8aSVvP

E}#Vxd?DNNC'1'5<US*P'#

;fi$[#V [;fi$CZ7(“nQ”Z*X}?#rT\-r,|^(kXw!qaO9C#

;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}?#

v fzVdv8=[#8(&1CZ;fi$D[}#K}L+v8fzVd=[,S 1 `E= V([})#

v 9Cd?Vdv8#8(;v+n/}]/PD?vv8Vd=[PD}5d?#d?XkG 1 = V .d

D}V5#g{K6'PDNN51',R;ZNNpVO(g{pVD~P'),b+<Bsn#

* Mersenne $zwhCVS#hCVSJmz4FVv#9CKX~`FZ+“Mersenne $zw”h*n/

zIw"Z“fz}zIw”T0rP8(L(p<c,=_DXsnpZZZKT0rPhCVSa#tfz

}zIwD104,"ZVvjIsV4C4,#

#f

#fDd?{F#T/{FzI7#\#fzDyP$w#^hH>}}]`-wP#fDd?,T(e{F

JmzEz/f;O;NKPDa{#

*#fDd?

v $b5r`p#KYw#fLH?jD$b5rV`?jD$b`p#

v $bEJ#KYw#fV`?jD$bEJ#kT0 n v`p#f%vd?,dP n Z**V`?j#f

Dns`p}XFP8(#

v 57/aVVxd?#g{Z“Vx”!n(O+v8fzVd=57MaVy>P,b+#fv8;Vd=D

Vx(57raV)D5#

v ;fi$[d?#g{Z“Vx”!n(O+v8fzVd=;fi$[P,b+#fv8;Vd=D[D5#

dv

i4wdv

v v8&m**#T>v8&m**m,d(}57MaVy>{e\aVvP|,ME}Dv8}#

v <mMm#T>#M`XDdv,|(mM<m##MS<PDm|(9cv8D k vn|Z*XM`k,

V`l&d?DV`T0sn**##MS<PD<Ndv|(!qsnU>"XwX*T<m"XwU

d<m"TH<mMs^<#kND Z 793D:#MS<;wbTq!|`E"#

D~

v +#M<v= XML#zIT9CC#MD~T&C#ME"=d{}]D~CZ@V?D#g{Q-8(

pVD~,K!n;IC#

v <v9cv8M k vn|Z*X.dD`k#TZ?v9cv8,*d k vn|Z*X(4T57y>)

M`&D k vn|`k4(%@Dd?#
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!n

C'1'5#*ZVvP|,v8,V`d?Xk_PP'5#(}b)XFITv(Gq+C'1'5ZV

`d?PS*P'5#

531'5MLHd?1'5\G;S*^'#

#MS<

Z“dv”!n(P!q<mMm1,}LaZi4wP4(“n|Z*X#M”Ts#$n(+w)CTs,I

qC#MD;%=S<#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>XwUd,Z~vfeT>d?X*T<m#g{d?X*T<m;IC,4“

Xw”!n(O4!P4X*TSX8((XXw,K1T>“S<”B-PmPDZ;vICDS<#

g{S<;PICE",G4{CdZ“S<”B-PmPDnD>#

XwUd
XwUd<mGPXXwUd(g{fZ 3 vTOXw,G4*SUd)D;%=<N#?uazm#MPD

3vXw,<mPDc;CT>v8b)XwZ57MaVVxPD5#

X|V#}KXw5b,<PDc9+]d|E"#

v dN4m>cytDVx,457raVVx#

v cDU+/u0m>Cv8D?j5,;,DU+5HZV`?jD`p,u0rm>,x?jD56'#

57VxD8>5*[l5;TZaVVx,G4*$b5#g{48(?j,G4;aT>K|#

v OVDE*m>v8*9cv8#T>D9cv84S=|GD k vn|Z*X#

XFM%/#9C<mPD;)XFIT=wXwUd#

v IT!qZ<mPT>DvXwS/,9I|DZ,HOm>D)Xw#

v “9cv8”vvGZ“XwUd”<mP!qDc#g{8(K9cv8d?,G4u<ivBa!Pzm9

cv8Dc#;},NNc<IT]1I*9cv8,;*z+d!P#IT9CCZ!qcD“#f”X

~,4,%w;vc+!PCc"!{!PyPd{c;4B Ctrl |"%w;vca+dmS=!qDc/

O#4SDS<,gTH<m,+y]Z“XwUd”P!qDv8T/|B#

v zIT|D*9cv8T>Dn|Z*X}? (k)#

v Z<mPDcO=|#,ITT>$_a>T0v8j)5,rv8`E(g{4(ev8j)),T0

[lM$b?j5#

v 9C“XC”4%IT+“XwUd”V4*d-<4,#

mSM>}VN/d?

zITmSBVN/d?=XwUdr>}10T>DVN/d?#

d?w+e
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XkZmSM>}d?.0T>“d?”w+e#*T>“d?”w+e,“#Mi4w”XkZ“`-”==,,1

XkZXwUdP!qK;vv8#

1. *+“#Mi4w”hC*“`-”==,kSK%P!q:

S< > `-==

2. xk“`-”==s,%wXwUdPDNbv8#

3. *T>“d?”w+e,kSK%P!q:

i4 > !Ce > d?

“d?”w+eZXwUdPPvyPd?#d?{FT_D<jm>d?Db?6p#

4. *]1|Dd?Db?6p,R|%wd?w+ePDd?,;s!q;v!n#

d?xr

d?;mS=XwUdPD“xr”o#*T>xr,S“d?”w+eO/d?r!qT>xr#

XwUdP x"y M z aDxr#

F/“d?”=“xr”P

TBGF/d?=xrPD;);cfrM<I:

v *F/d?=xrP,S“d?”w+e%w"O/d?,;sE=xrP#g{z!qT>xr,z9IT

R|%w;vxr"!qz#{mS=xrPDd?#

v g{zS“d?”w+eO/d?=;vQ-;m;vd?<CDxr,IDd?+;BDd?zf#

v g{zS;vxrO/d?=m;vQ-;m;vd?<CDxr,b=vd?+;;;C#

v %wxrPD X SCxr>}d?#

v g{ZIS/PP`v<N*X,?v<N*XIT5PdT:DX*d?xr#WH,!q<N*X#

d?X*T

(#,z+h*+(#$w("ZnX*Dd?,"<G>}rvTG)n;X*Dd?#d?X*T<mI

TZ#M@FP8>?vd?D`TX*T,Sxozz5Vb;c#IZ|GG`T5,rKT>DyPd

?D5\M* 1.0#d?X*Tk#M+H^X#|;k?vd?Z$bPDX*TPX,x;f0$bGq+

7#

TH

C<mT>9cv80dZ?vXwM?jO k vn|Z*X#|vZ“XwUd”<mP!qK9cv81I

C#

4SP*#TH<mT=V==4S=“XwUd”#

v ZXwUdPy!Dv8(9cv8)T>ZTH<mP,2|(d k vn|Z*X#

v ZTH<mP9CZXwUdPy!D k 5#

n|Z*X`k

Cm;T>9cv8D k vn|Z*Xk`k#|v1Z“d?”!n(O8(K9cv8j61IC,RvT

>IKd?j6D9cv8#
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?P:

v 9cv8P|,9cv8Dv8j)d?5;g{4(ev8j),G4KP|,9cv8Dv8`E#

v “n|Z*X”iB=DZ i P|,9cv8DZ i vn|Z*XDv8j)d?5;g{4(ev8j),

G4KP|,9cv8DZ i vn|Z*XDv8`E#

v “n|`k”iB=DZ i P|,Z i vn|Z*X=9cv8D`k#

s^<

C<mT>9cv80dZ"c<(c<,!vZ?jDb?6p)O k vn|Z*X#?jZ y aO,L

HXwZ x aO,4Xw.Vfe#|v1fZ?j,RZ“XwUd”<mP!qK9cv81IC#

v Z57VxDd?=y5&,*,xd?fFKN<_#

Xw!qsnU>

TZC<mODc,d y a5*#MDsn(snJr==Msn,!vZ?jDb?6p),x aOPv#

MDXw(SO x as`DyPXw)#C<mv1fZ?j,RXw!qP'1IC#

K !qsnU>
TZC<mODc,d y a5*#MDsn(snJr==Msn,!vZ?jDb?6p),x aO*n|

Z*X}?(k)#C<mv1fZ?j,R k !qP'1IC#

k MXw!qsnU>
b)GXw!q<m(kND:Xw!qsnU>;),"4 k .Vfe#v1fZ?j,R k MXw!q

yP'1,K<mEIC#

V`m

CmT>4VxT?j[lk$b5D;fV`#|v1fZV`?j1IC#

v aVVxPD(1')P|,Z?jO_P1'5DaVv8#b)v8T“aVy>:{eYVH”5P1

W,+T“}7YVH”5^0l#

sn**

Cmv1fZ?jd?1IC#|T>#MD`Xsn;4,,x?jD==MsnT0V`?jDsnJ

(100% - \e}7YVH)#
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Z 21 B PpVv

PpVv*iI1m]9($b#M#C#M+yZIa)idnQxVD$bd?D_TiO,|,Pp/

}(r,T=vTODi,|,;iPp/})#b)/}y]iI1m]Q*Dv8y>zI;;s,IT

+b)/}&CZ_P$bd?b?5,+_P4*iI1m]DBv8#

":Vid?IP=vTOD5#Vid?DzkXk*{},+G,zh*8(dn!5Mns5#+SV

vPE}_P;Z_gTbD5Dv8#

>}#=yxT,BxzR/XxDKHHxDK?l{DD(7o`,RBxXxGPSqDH}HHx

s#;{P?1k+b)E"iO*/},T7((}3vKxVvb=izR/XxDP'LH#CP?1

O*KZ}?M-C4vE"I\2\X*#PpVvJmz@F_TPp/}D5},_TPp/}4p4

q`X_TXi=L=DR`?V#4,9C5} a"b"c M d,/}*:

D = a * climate + b * urban + c * population + d * gross domestic product per capita

g{b)d?ICZfpb=vxrx,BxzR/XxMHxzR/Xx+P;,D D 5#g{z9Cp==

d?!q(,zI\"V;h*Z/}P|,yPDvd?#

3F#TZ?vd?:=y5"j<nM%d? ANOVA#TZ?nVv:Box M"iZ`XTXs"iZ-

=nXs"Vi-=nXsT0\e-=nXs#TZ?vdMPp/}:Xw5"=nYVH"dM`XT

"Wilks Lambda M(=#TZ?v=h:HiEJ"Fisher /}5}"Gj<//}5}T0?vdM/}D

Wilks Lambda#

PpVv}]"bBn

}]#Vid?Xk,PP^}?D;,`p,R`k*{}#{eTd?Xk;XB`k*F*d?rTH

d?#

Yh#v8&*@"D#$bd?&P`d?},V<,iZ=n--=nXsZiP&H,#iI1m]Y

h*%bD(4,;fZtZ`viDv8),R+e*nYD(4,yPv8yGiI1)#iI1m]*

f}DV`d?1,K}LnP';g{iI1m]yZ,xd?D5(}g,_GLkMGL),G4k<

G9C_TXiT{CI,xd?>ma)D|*a;DE"#

qCPpVv

1. SK%P!q:

Vv > V` > Pp...

2. !q;v{}5DVid?"%w(e6'T8(PK$D`p#

3. !qTd?($bd?)#(g{Vid?;,{}5,G4“*;”K%PD“T/XB`k”+4(,{

}5Dd?#)

4. !qdkTd?D=(#

v ;pdkTd?#,1dkyPzc]nj<DTd?#

v 9C=x(#9Cp==VvXFd?dkkF%#

5. y]h*,!q,!qd?Dv8#

© Copyright IBM Corporation 1989, 2016 83



PpVv:(e6'

8(CZVvDVid?Dn!5Mns5#ZPpVvP;9C5ZC6'bDv8,++yZVva{+

b)v8.V=3vVPiP#n!5Mns5Xk*{}#

PpVv:!qv8

!qCZVvDv8:

1. Z“PpVv”T0rP,!q;v!qd?#

2. %w5Tdk{}w*!q5#

v9C!qd?_P8(5Dv84F<Pp/}#,1*!(DM4!(Dv8zI3FMV`a{#K}

La);VzF,(}bVzFITyZT0fZD}]TBv8xPV`,r+zD}].VI57S/M

liS/,T4PTyzI#MDi$#

PpVv:3F

hvT#IC!n*=y5(|(j<n)"%d? ANOVA T0 Box D M li#

v =y5 (Means). T>Td?D\=y5"i=y5Mj<n#

v %d? ANOVA (Univariate ANOVAs). *?vTd?Di=y5DH,T4P%r=nliVv#

v Box M#i-=nXsDH,Tli#TZc;sDy>,;TxD p 5m>O(Xs;,D$];c#

CliTZ+k`d?},T\tP#

/}5}#ICD!nP Fisher DV`5}M4j</D5}#

v Fisher’s. T>IT1SCZV`D Fisher V`/}5}#*?viqC;i%@DV`/}5},+;v

v8VdxCi,Cv8TKi_PnsPpV}(V`/}5)#

v 4j</ (Unstandardized). T>4j</DPp/}5}#

Xs#ICDTd?5}XsPiZ`XTXs"iZ-=nXs"Vi-=nXsM\e-=nXs#

v iZ`XT#T>c[DiZ`XTXs,q!CXsD=(GZFc`XT.0,sCyPiD%v-=

nXsD=y5#

v iZ-=n#T>c[DiZ-=nXs,CXsk\-=nXsI\;,#q!CXsD=(G,sCy

PiD%v-=nXsD=y5#

v Vi-=n#T>?viDVk-=nXs#

v \e-=n#T>4TyPv8D-=nXs,MCq|G4T;vy>;y#

PpVv:=x(

=(#!qCZdkrF%Bd?D3F#IC3FP Wilks D lambda"4bMD=n"mO`k"n! F

HT0 Rao D V#9C Rao D V,zI**dkDd?8(Z V PvSDn!5#

v Wilks Lambda#;VCZp=PpVvDd?!q=(,|yZd?\Z`sLHO5M Wilks D lambda

4!q*dk==LPDd?#Z?;=,yGdk\9\e Wilks D lambda n!Dd?#

v 4bM=n#Z?;=,yGdk\9id4bMd/OFn!Dd?#

v mO`k#Td?Ov8D5kyPv8D=y5`lLHDb?#sDmO`km>v8Z;vr`v

Td?O_P+5#

v n! F H#;Vp=VvPDd?!q=(,|yZ9SidmO`kFcC=D F Hns#
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v Rao V#i=y5.dDnVDb?#2F* Lawley-Hotelling l##Z?;=,\9 Rao D V vSns

Dd?;!x4#!qK!n.s,kdk*xkVv,d?Xk_PDn!5#

j<#ICD8Cn|(9C F 5M9C F DEJ#kdkxkd?MF%d?D5#

v 9C F 5#g{d?D F 5sZ“dk”5,G4Cd?dk#M,g{ F 5!Z“^}”5,G4Cd?S

#MPF%#“dk”5XksZ“^}”5,R=_yXk*}}#*+|`Dd?!k=#MP,k5M“

dk”5#*+|`Dd?S#MPF%,kvs“^}”5#

v 9C F DEJ#g{d?D F 5DTxT.=!Z“dk”5,G4+Cd?!k=#MP,g{CTxT

.=sZ“^}”5,G4+Cd?S#MPF%#“dk”5Xk!Z“^}”5,R=_yXk*}}#*+

|`Dd?!k=#MP,kvS“dk”5#*+|`Dd?S#MPF%,k5M“^}”5#

dv#=x**T>jI?;=syPd?D3F;==id`kD F 5T>?;iTDIT F HDXs#

PpVv:V`

HiEJ#K!n7(TZiI1m]DHi*6,Gqw{V`5}#

v yPi`H#YhyPiDHiEJ`H;bT5};P0l#

v y]is!Fc#y>PD[lis!v(iI1m]DHiEJ#}g,g{VvP|(D 50% D[l

5tZZ;i,25% tZZ~i,25% tZZ}i,G4aw{V`5}TvSZ;i`TZd{=iDI

1m]I\T#

dv#ICDT>!nPv8a{"**mMt;V`#

v v8a{#*?vv8T>5JiDzk"$bi"siEJMPpV}#

v **m#yZPpVv,}7XM;}7X8(x?viDv8}#P1F*“lRXs”#

v t;V`#VvPD?vv8I}Cv8.bDyPv8zID/}4xPV`#b2F*“U =(”#

9C=y5f;1'5#!qC!n,vZV`WNCTd?D=y5zf1'5#

9C-=nXs#zIC!q9CiZ-=nXsrVi-=nXsTv8xPV`#

v ZiZ#c[DiZ-=nXsC4Tv8V`#

v Vi#Vi-=nXsCZV`#IZV`yZPp/}(xGyZ-<d?),rKC!n";\GH,

Z~NPp#

<#ICD<!nPO"i"ViMxr<#

v O"i#4(0=vPp/}5DyPi"c<#g{;P;v/},G4*xT>;v1=<#

v Vi#4(0=vPp/}5DVi"c<#g{;P;v/},G4*xT>1=<#

v xr<#CZyZ/}5+v8V`=iD_g<#dv}T&Zv8V`=Di}#?viD=y5Zd

_gZC;vGEm>#g{;P;vPp/},G4C<;aT>#

PpVv:#f

zITrn/}]D~mSBd?#ICD!nP$bDiI1m](%vd?)"PpV}(bP?vPp

/}yP;vd?)MQxvPpV}DiI1m]DEJ(?;iP;vd?)#

z9IT+#ME"<v=8(D XML q=D~P#zIT9CC#MD~T&C#ME"=d{}]D~

CZ@V?D#
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DISCRIMINANT |nD=S&\
9C|no(oT9IT:

v 4P`vPpVv(9C;v|n),"XFdkd?D3r(9C ANALYSIS S|n)#

v 8(V`DHiEJ(9C PRIORS S|n)#

v T>}*D#=Ma9Xs(9C ROTATE S|n)#

v ^Fa!DPp/}D}?(9C FUNCTIONS S|n)#

v +V`^Z*Vvx!q(r4!q)Dv8(9C SELECT S|n)#

v A!"Vv`XTXs(9C MATRIX S|n)#

v 4`XTXsTCZTsDVv(9C MATRIX S|n)#

kND|no(N<Tq!j{Do(E"#
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Z 22 B rSVv

rSVv"T6pvy!d?(rFrS)4bMZ;i[l=Dd?PeVD`X#=#rSVv(#CZ

}]5,,d?DG6pvY}8vrS4bMs`}ZZ`TTd?Py[b=D=n#rSVv2ICZ

zIXZr{zFDYhr}Kd?TCZfsDVv(}g:Z4P_TXiVv.06p2_T)#

rSVv}La)K_HDinT:

v P 7 VrSi!D=(#

v P 5 V}*=(,|(1S Oblimin =(MG};}*DnE1;#

v P 3 VFcrSCVD=(,"RCVITmf*d?TxPx;=Vv#

>}#24y!,H9KGXp~NwiODJb?liwinPD`XTT>,nDwVSiPTxD;|

- XZ0DJbTCKK`X,XZ|BDJbTCKK`X,HH#9CrSVv,zITwiy!rSD

}?,"R,Zm`ivB,9IT6pb)rSZEnOyzmD,e#Kb,zITFc?vl&_Dr

SCV,;sb)CVITCZTsDVv#}g,zIT(" logistic Xi#MTy]rSCV$b61P

*#

3F#TZ?vd?:P'v8}"=y5Mj<n#TZ?nrSVv:d?D`XTXs,|(TxT.

="PP=Mf;Yz`XTXs,|(43q;u<b(+rS=n"Xw5T0bMD=ny<DYV

H);T!ydVTD Kaiser-Meyer-Olkin H?T0 Bartlett rNHli;4}*Db,|(rSXI"+r

S=nMXw5;T0}*b,|(}*D#=XsM*;Xs#TZ1;}*:}*D#=Ma9Xs;r

SCV5}XsMrS-=nXs#<:Xw5Di/<T00=vr0}vrSDXI<#

rSVv}]"bBn

}]#d?ZxdrHJ6p&CG(?d?#V`}](}g:ZLr-zzR/Xx);JOrSVv#

IFc Pearson `XT5}D}]&CJOZrSVv#

Yh#TZ?Td?,}]&_P~*},V<,R[l5&G@"D#rSVv#M8(d?GI+2rS

(#M@FDrS)MXbrS(;Z[l=Dd?.d;|)7(D;FcD@F5yyZDYhGyP(

;rS`%.d;`X"k+2rS;`X#

q!rSVv

1. SK%P!q:

Vv > 5, > rS...

2. !qCZrSVvDd?#

rSVv:!qv8

!qCZVvDv8:

1. !q;v!qd?#

2. %w5Tdk{}w*!q5#

rSVvPv9C_PC!qd?5Dv8#
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rSVv:hv

3F# ;*hv|(?vd?D=y5"j<nMP'v8}#u<bT>u<+rS=n"Xw5MQbM

=nDYVH#

`XTXs#IC!n*5}"TxT.="PP="KMO M Bartlett rNHli"f"YzM43q#

v KMO M Bartlett rNHli#!yc;HD Kaiser-Meyer-Olkin H?lid?.dD+`XTGqO!#

Bartlett DrNHliIli`XTXsGq*cHXs,CliIT8>rS#M;J1#

v Yz#SrSb@FD`XTXs#9T>Pn(@F`XTM[l`XT.dDnV)#

v 43s#43q`XTXs|,+`X5}D`4},x43q-=nXs|,+-=nD`4}#Z;v

CDrS#MP,s?VGTG_D*X+a\!#d?D!ydVTH?T>Z43q`XTXsDT

G_O#

rSVv:i!

=(#9zIT8(rSi!D=(#IC=(*wIVVv"4S(n!~N="cen!~K("+sF

;"warSVb"Alpha rSVbM3qrSVb#

v wIVVv (Principal Components Analysis). ;VrSi!=(,CZNI[ld?D;`XD_TiO#

Z;vIV_PnsD=n#sfDIVT=nDbMDH}p%d!,|G`%.dy;`X#wIV

VvC4q!nurSb#|ITZ`XTXsGflXs19C#

v 4S(n!~N=( (Unweighted Least-Squares Method). ;VrSi!=(,C=(IT9[lD`XT

XsMYzD`XTXs.dDnD==5.Mn!(vTTG_)#

v cen!~K( (Generalized Least-Squares Method). ;VrSi!=(,C=(IT9[lD`XTXs

MYzD`XTXs.dDnD==5.Mn!#`X5}*xPS(#(X*{G%5D9},by%

5_Dd?,d(XH%5MDd?D(X!#

v +sF;( (Maximum-Likelihood Method). ;VrSi!=(,Zy>4T`d?},V<DivB,|z

IDN}@FnPI\zIK[l=D`XTXs#+d?%5D9}w*(XT`XTxPS(,"9

C|zc(#

v warSVb (Principal Axis Factoring). ;VSu<`XTXsi!rSD=(,Zu<`XTXsP,

`*`X5}D==ECZTG_Ow*+rS=nDu<@F5#b)rSXIC4@Ff;TG_P

DI+rS=n@F5DBD+rS=n#Lx|z,1=3N|zMBN|z.d+rS=nDDdy

H\zci!DU2Tu~#

v α. ;VrSi!=(,|+VvPDd?S*4T1Zd?+eD;vy>#K=(9rSD alpha I?

Tns#

v 3qrSVb (Image Factoring). I Guttman *"DrSi!=(,|yZ3qm[#d?D+2?V(F

*+3q)(e*dT#`d?D_TXi,xGYhrSD/}#

Vv#9zIT8(`XTXsr-=nXs#

v `XTXs#ZVvP9C;,DLHb?d?1\PC#

v -=nXs#1zk+rSVv&CZ?vd?_P;,=nD`vi1\PC#

i!#IT#tXw5,}8(5DyPrS,2IT#tX(}?DrS#

dv#9zITks4}*DrSbMXw5Di/<#

v 4}*DrSb (Unrotated Factor Solution). T>4}*DrSXI(rS#=Xs)"+rS=nMrS

bDXw5#
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v i/<#k?vrS`X*D=nD<#C<CZ7(&#VDrSv}#(#C<T>srSD8M1J

M#`rS=:D2?.dwTDPO(i/)#

nsU2T|zN}#9zIT8(c(@FbD}LyI!Dns=h}#

rSVv:}*

=(#9zIT!qrS}*D=(#ICD=(Pns=n"1S Oblimin"nsDN=5"ns=b5rn

E1;#

v ns=n( (Varimax Method). ;V};}*=(,|9CT?vrSP_:XDd?D}?o=n!#C

=(r/KrSDbM#

v 1S Oblimin =(#;V1;(G};)}*=(#1 delta HZ 0(1!5)1,bGn1;D#delta

:C=w&,rSD1;H=M#*2G1!D delta 5 0,kdk!ZHZ 0.8 D}#

v nsDN=5( (Quartimax Method). ;V}*=(,|I9CbM?vd?yhDrSnY#C=(r/

K[l=Dd?DbM#

v ns=b5( (Equamax Method). ;V}*=(,|Gr/rSDns=n(kr/d?DnsDN=5

(DiO#|IT9C_H@5rSDd?Dv}T0bMd?yhDrSDv}nY#

v nE1;}* (Promax Rotation). 1;}*,I9rS`X*#C}*IH1Sn!1;}*|lXFcv

4,rKJCZsM}]/#

dv#9zITZ}*bO|,dvT00=vr0}vrSDXI<#

v }*b (Rotated Solution). Xk!q}*=(E\qC}*b#TZ};}*,aT>Q}*D#=XsM

rS*;Xs#TZ1;}*,aT>#="a9MrS`XTXs#

v XI< (Factor Loading Plot). 0}vrSD},rSXI<#TZ+rSb,G4T>~,<#g{;i

!K;vrS,G4;T><#g{*s}*,G4<aT>}*b#

nsU2T|zN}#9zIT8(c(4P}*yI!Dns=h}#

rSVv:CV

#f*d?#*nUbPD?vrS4(;vBd?#

=(#FcrSCVDI!=(PXi"Bartlett M Anderson-Rubin#

v Xi( (Regression Method). ;V@FrSCV5}D=(#zIDV}D=y5* 0,=nHZ@FDr

SV}Mf}DrS5.dD==``XT#49rSG};D,V}2I\`X#

v Bartlett CV#;V@FrSCV5}D=(#yzzV}D=y5* 0#9{vd?6'PyP(;rS

D==Mo=n!#

v Anderson-Rubin =( (Anderson-Rubin Method). ;V@FrSCV5}D=;|T Bartlett =(vK^},

Sx7#;@FDrSD};T#zIDV}=y5* 0,j<n* 1,R;`X#

T>rSCV5}Xs#T>kd?`KTq!rSCVD5}#9T>rSCV.dD`XT#

rSVv:!n

1'5#Jmz8(gN&m1'5#IC!n*4PmE}v8,ITE}v8,rf;*=y5#

5}T>q=#9zITXFdvXsDwv=f#4s!T5}xPEr,"E}xT5!Z8(5D5

}#

Z 22 B rSVv 89



FACTOR |nD=S&\
9C|no(oT9IT:

v Zi!M}*}LP8(|zDU2Tj<#

v 8(%@D}*rS<#

v 8(#f`YrSCV#

v 8(CZwarSVb=(DTG_5#

v +`XTXsrrSXIXs4kELTcTsVv#

v A!MVv`XTXsrrSXIXs#

kND|no(N<Tq!j{Do(E"#
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Z 23 B !q[`}L

IT9C~W"53r K =y5[`Vv}L44P[`Vv#?v}L9C;,Dc(44([`,"R?

v}Ly_PD!nZd{}LP;IC#

~W[`Vv#T\`&CxT,~W[`Vv}LGW!D=(#|a)TB@XD&\:

v }KCZZ[`#M.dxP!qDb?.b,9IT/!qnQ[`}?#

v \;,1y]V`M,xd?4([`#M#

v \;+[`#M#f=b? XML D~,;sA!CD~"9COBD}]4|B[`#M#

Kb,“~W[`Vv”}LITVvs}]D~#

53[`Vv#53[`Vv}L;^ZO!D}]D~(*[`DTs;P}Yv),+_PTB@X&

\:

v \;Tv8rd?xP[`#

v \;FcI\bD6',"*dPD?;vb#f[`I1#

v P`V=(ICZ[`NI"d?*;T0H?w[`.dDG`FT#

;*yPd?D`M`,,“53[`Vv”}LMITVvxd(,x)"F}r~5d?#

K =y5[`Vv#K =y5[`Vv}L;^Z,x}],*s$H8([`}?,+|_PTB@XD&

\:

v \;#f?vTsk[`PD.dD`k#

v \;Sb? IBM SPSS Statistics D~PA!u<[`PD,"+nUD[`PD#f=CD~P#

Kb,K =y5[`Vv}LITVvs}]D~#
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Z 24 B ~W[`Vv

“~W[`Vv”}LG;v=w$_,C4R>}]/PDT;Vi(r[`),g{;R>,b)ViG;

wTD#K}L9CDc(P`v;mDXw9dxVZ+3[`<u:

v V`d?M,xd?D&m#(}Yhd?G@"D,ITYhV`d?M,xd?~S*O`n},V

<#

v [`}DT/!q#(}g;,D[`bHO#M!q<rD5,K}LITT/7(nED[`}#

v IuET#(}9l**G<D[`Xw (CF) w,~Wc(JmzVvsM}]D~#

>}#c[M{Q_z7+>(ZXThvM'D:r0_"Tp"jd"Uk.=HD}]&C[`<u#

b)+>*?v{Q_:ehF*zMz7*"=T,TvSz[nM("7FROH#

`kb?#K!n7(gNFc=v[`.dD`FT#

v T}`FT#CF;H?Yhd?~S3VEJV<#Yh,xd?G},V<,xYhV`d?G`nV

<#YhyPd?yG@"D#

v 78oB`k#78oB`kb?G=v[`.dD“1_”`k#|;\CZyPd?,xDiv#

[`}#K!nJmz8(gN7([`}#

v T/7(#K}L+9CZ“[`<r”iP8(D<r,T/7(“nC”D[`}#r_,9ITdk;v

}{}8(}L&<GDns[`}#

v 8(L(5#JmzL(bPD[`}#dk}{}#

,xd?F}#Kia)KZ“!n”T0rP8(D,xd?j</D**#kND Z 943D:~W[`V

v:!n;wbTq!|`E"#

[`<r#K!n7(T/[`c(gN7([`}#IT8( Bayesian E"j< (BIC) r Akaike E"j

< (AIC)#

~W[`Vv}]"bBn

}]#K}LH&m,xd?2&mV`d?#v8zm*[`DTs,d?zm[`yyZDtT#

v83r#"b,[`XwwMnUbI\!vZv83r#*93rD0l5AnMLH,Ifzv8H6

ErD3r#zI\k*(}T;,fz3rErD8}4C=`v;,Db,Ti$x(bDH(T#g{

IZD~G#sx^(q!`v;,Db,I9CT;,Dfz3rErDv8y>KP`N#

Yh#F;`kb?Yh[`#MPDd?G@"D#xR,Yh?v,xd?_P},(_9)V<,Yh

?vV`d?_P`nV<#-iZ?limw,K}LTZ%4@"TYhMV<Yhy`1H!,+z&

"TKbb)Yh{ODLH#

9C+d?`XT}LITli=v,xd?D@"T#9C;fm}LIli=vV`d?D@"T#9C

=y5}LITli,xd?kV`d?.dD@"T#9C=w}LITli,xd?D},T#9C(=

li}LITliV`d?Gq_P8(D`nV<#

q!~W[`Vv

1. SK%P!q:
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Vv > V` > ~W[`...

2. !q;vr`vV`d?r,xd?#

y]h*,zIT:

v w{9l[`Dj<#

v !qky&m"ZfVd"d?j</M[`#MdkDhC#

v ks#Mi4wdv#

v +#Ma{#f=$wD~rb? XML D~#

~W[`Vv:!n

k:5&m# CiJmzZ[`Xw (CF) wnzDivB,Z[`}LPXpX&mk:5#g{ CF wD

6ZcP;\S\|`Dv8,RyP6Zcy;\pV,G45w CF wQz#

v g{!qky&mR CF wnz,G4Z+!h6SPDv8E=“ky”6SPs,w+XBz$#g{3

v6S|,Dv8}<ns6s!DYVH!Z8(DYVH,G4+C6SS*!hD#wXBz$.

s,gPI\,k:5+ECZ CF wP#qr,+Ezk:5#

v g{;!qky&mR CF wnz,G4|+9COsD`k|DP54XBz$#nU[`.s,;\V

d=[`Dd?jG*k:5#k:5[`;3hj6E -1,"R;a|(Z[`}DF}P#

ZfVd#KiJmzTWVZ (MB) *%;,8([`c(&9CDnsDZf?#g{K}L,}KKn

s5,G4+9CELf"ZfPE;BDE"#k8(sZHZ 4 D}#

v kI/53\m1Tq!zITZ53O8(Dns5#

v g{K5+!,G4c(I\^(R=}7r8(}?D[`#

d?j</#[`c(&mj</,xd?#NN4j</D,xd?<&#t*“*j</Dd?”PmPD

d?#*KZ!?V1dMFc$w,zIT!qNNQj</D,xd?w*“Y(Qj</Dd?”PmP

Dd?#

_6!n

CF wwZ<r#TB[`c(hCXpX&C=[`Xw (CF) w,R&wwX|D:

v u<`k|DP5#bGC49 CF wz$Du<P5#g{+x(Dv8ek= CF wD6SP+zI

!ZP5DtH,G4;apV6S#g{tH,}P5,G4apV6S#

v nsV'(?v6Zc)#6ZcIT_PDnsSZc}#

v nswnH#CF wIT_PDns6p}#

v I\DnsZc}#K58>}LI\zIDns CF wZc},byZ/} (b d+1 - 1) / (b - 1),dP

b GnsV'},d GnswnH#k"b,G#sD CF wI\aD!53J4,SxT}LDT\zz

;{0l#?vZcnYh* 16 vVZ#

[`#M|B#KiJmz<kM|BZH0VvPzID[`#M#dkD~T XML q=|, CF w#;

s+9Cn/D~PD}]|B#M#XkZwT0rPTkH0VvP8(D3r`,D3r!qd?{#

}Gz(E+BD#ME"4=`,DD~{P,qrC XML D~#V;d#kNDZ 953D:~W[`V

v:dv;wbTq!|`E"#

g{8([`#M|B,G49Ck*-<#M8(D CF wDzI`XD!n#_exT,a9CQ#f#

MD`kb?"ky&m"ZfVdr CF wwZ<rhC,+vTT0rPb)!nDNNhC#
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":4P[`#M|B1,K}LYh;9Cn/}]/PNN!(Dv84(-<[`#M#K}L9Yh

CZ#M|BPDv8kCZ4(-<#MDv84T,;\e;2MG5,Yh,xd?D=y5M=nT

0V`d?D6pZ=vv8iO`,#g{“BD”M“ID”v8i4T;,D\e,G4&TiOv8iK

P“~W[`Vv”}LTq!nQa{#

~W[`Vv:dv

dv#Cia)T>[`a{D!n#

v 8Sm#a{+T>Z8SmP#

v <mMm(Z#Mi4wP)#a{+T>Z#Mi4wP#

v @@VN#bI*4Z[`4(P9CDd?Fc[`}]#(}Z“T>”ST0rP!q@@VN,IT

Z#Mi4wP+dkdkXw;pT>#xP1'5DVN+;vT#

$w}]D~#CiJmz+d?#f=n/}]/#

v 4([`I1d?#Kd?|,?vv8D[`j6E#Kd?D{F* tsc_n,dP n G;v}{},m

>Zx(a0PIK}LjIDn/}]/#fYwDr}#

XML D~#nU[`#MM CF wG=`ITT XML q=<vDdvD~#

v <vnU#M#nU[`#MT XML (PMML) q=<v=8(D~P#zIT9CC#MD~T&C#

ME"=d{}]D~CZ@V?D#

v <v CF w#K!nJmz#f[`wD104,,"ZTs9COBD}]TdxP|B#

[`i4w

[`#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?_

ECCVGqZ;v[`rm;v[`DI1Jq.dSTxV?

9C“[`i4w”PDwS<Mwv4SS<,ITe~Xpb)Jb#

*i4PX[`#MDE",$n(+w)“i4w”PD“#Mi4w”Ts#

[`i4w
“[`i4w”|,=vfe,wS<;Zs`,4Sr(zS<;ZR`#P=vwS<:

v #M**(1!S<)#kND Z 963D:#M**S<;wbTq!|`E"#

v [`#kND Z 963D:[`S<;wbTq!|`E"#

PDv4S/(zS<:

v $bd?DX*T.kND Z 973D:[`$bd?X*TS<;wbTq!|`E"#

v [`s!(1!S<)#kND Z 973D:[`s!S<;wbTq!|`E"#

v %*qV<#kND Z 973D:%*qV<S<;wbTq!|`E"#

Z 24 B ~W[`Vv 95



v [`HO#kND Z 983D:[`HOS<;wbTq!|`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#

kTyPG<Fc (B-A) / max(A,B) D=y5,dP A GG<kd[`PDD`k,x B GG<kGyt

n|[`PDD`k#Silhouette 5}* 1 m>yPv81S;Zd[`PDO#5* -1 m>yPv8<;

Zmb3)[`D[`PD#5* 0 m>Z}#ivBv8=dTm[`PDk=n|d{[`PDGH`D#

**y|,Dmq_PTBE":

v c(#y9CD[`c(,}g“~W”#

v dk&\#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#

1sj|#Z%*qO1,aT>XwD+{/j)M%*qDX*T5#y]S<MXw`M,I\aT>

d{E"#Z“[`PD”S<P,b|(%*q3FM%*q5;}g:“=y5:4.32”#TZV`Xw,%

*q+T>n51(#,)`pD{F0dYVH#

Z“[`”S<P,zIT!q`VT>[`E"D==:

v d;[`MXw#kND Z 973D:d;[`MXw;wbTq!|`E"#

v ErXw#kND Z 973D:ErXw;wbTq!|`E"#

v Er[`#kND Z 973D:Er[`;wbTq!|`E"#

v !q%*qZ]#kND Z 973D:%*qZ];wbTq!|`E"#
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d;[`MXw: 1!ivB,[`T>*P,XwT>*P#*-*bVT>,%wXwEr==4%s

`Dd;[`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}#

<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<#
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[`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!qn`ev*T>D[`#

[`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<%?#

/@[`i4w
“[`i4w”*;%=T>#zIT:

v !qVNr[`Ti4|`j8E"#

v HO[`T!qPK$Dn?#

v |DT>#

v d;a#

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#kND Z 96

3D:[`S<;wbTq!|`E"#

m 2. $_8<j.

<j wb

kNDd;[`MXw

kNDXwEr==

kND[`Er==

kND%*q
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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,G4K4!r;IC#

[`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#

}KG<

g{#{KbPXX([`r[`iPv8Dj8E",zIT!qG<DS/TyZy![`x;=xPV

v#

1. Z“[`i4w”D[`S<P!q`v[`#*!q`v[`,9C Ctrl+%w#

2. SK%P!q:

zI > }KG<...

3. dk;v}Kd?{F#y![`PDG<+SUKVN5 1#d{yPG<+SU5 0,b)G<+Ss

xVvPE},1Az|D}K4,#

4. %w7(#
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Z 25 B 53[`Vv

K}L"Ty]!(DXw46p`Ty;Dv8(d?)i,9CDc(GS%@[`PD?vv8(rd

?)*<Tw[`xPiO,1A#B;v`p#zITVv-<d?,2ITS`Vj</D*;P!q#

`kr`FTb?I“|F5”}LzI#?;WNyT>3F,Tozz!qnQDb#

>}#GqPtII6pDgSZ?i\;|}wiZ`FD[Z?{C53[`Vv,zITy][ZXw

+gSZ?(v8)[`*y;Di#bITCZ6pP!V`T*9P!*zn/#z9IT+GP(v

8)[`=y;iP,Sx!qIHGP4liwVP!*z_T#

3F#%vbr;(6'DbDO"xLm"`k(r`FT)Xsr[`I1#<:W5<Myy<#

53[`Vv}]"bBn

}]#d?ITG(?}]"~*}]rF}}]#d?(jG;vX*Jb - (j.dDnlI\a0l

zD[`b#g{d?Z(jOP\snl(}g:;vd?T@**%;H?,xm;vTj}*%;H

?),G4&<GT|GxPj</(bIT(}“53[`Vv”}L4T/jI)#

v83r#g{`,D`kr`FTfZZdk}]PrzzZ,S}LP|BD[`.d,G4w*a{z

zD[`ba!vZD~Pv8D3r#zI\k*(}T;,fz3rErD8}4C=`v;,Db,T

i$x(bDH(T#

Yh#yCD`kr`FTb?&JOyVvD}](kND“|F5”}LTq!XZ!q`kM`FTb?

D|`E")#"R,&ZVvP|,yP`Xd?#E)P0lDd?azzmsDb#r*53[`Vv

G;V=bTD=(,da{&;S*T=TD,1AC@"y>ST7O#

q!53[`Vv

1. SK%P!q:

Vv > V` > 53[`...

2. g{zZTv8[`,kAY!q;v}5d?#g{zZTd?[`,kAY!q}v}5d?#

mb,z9IT!qj6d?4jGv8#

53[`Vv=(

[`=(#ICD!nPid*S"iZ*S"n|Z*X"n6Z*X"JD[`("P;}[`(M Ward

(#

H?#Jmz8([`P9CD`kr`FTb?#!q}]`MT0OJD`kr`FTb?:

v xd#ICD!nP Euclidean `k"== Euclidean `k"`R"Pearson `XT"Chebychev"i"

Minkowski 0(F#

v F}#ICD!nP(=b?M phi ==b?#

v ~V`#ICD!nP Euclidean `k"== Euclidean `k"LHnV"#=nV"=n"kn"N4"

r%%d"Phi 4 c`XT"lambda"Anderberg D D";S"Hamann"Jaccard"Kulczynski 1"Kulczynski

2"Lance M Williams"Ochiai"Rogers M Tanimoto"Russel M Rao"Sokal M Sneath 1"Sokal M Sneath

2"Sokal M Sneath 3"Sokal M Sneath 4"Sokal M Sneath 5"Yule D Y T0 Yule D Q#
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*;5#JmzZFc|F5.0*v8r5xP}]5j</(T~V`}];IC)#ICDj</=(

|( z CV"6'S -1 = 1"6'S 0 = 1"ns?6* 1"=y5* 1 T0j<n* 1#

*;b?#Jmz*;`kb?yzID5#ZFcK`kb?.s&Cb)*;#ICD8Cn|(xT5

"|D{ET0X(H}= 0-1 6'#

53[`Vv3F

O"xLm#T>Z?vWNO"Dv8r[`"yO"Dv8r[`.dD`kT0v8(rd?)k[`

`*a1yZDns;v[`6p#

|F5Xs#xvwn.dD`kr`FT#

[`I1#T>ZO"[`D;vr`vWNP,?vv8;VdytD[`#ICD!nP%vbM;(6

'Db#

53[`Vv:<

W5<#T>W5<#W5<ICZ@@yNID[`D}[T,"RITa)XZ*#tDJ1[`}?D

E"#

yy#T>yy<,|(yP[`r8(6'ZD[`#yy<T>XZZVvD?N|z1gN+v8O"

=[`DE"#“=r”Jmz!q91r.=<#

53[`Vv:#fBd?

[`I1#Jmz*%vbr;(6'Db#f[`I1#;sITZfsDVvP9Cy#fDd?4=w

wi.dDd{np#

CLUSTER |no(Dd{&\
53[`}L9C CLUSTER |no(#9C|no(oT9IT:

v Z%vVvP9C`v[`=(#

v A!"Vv|F5Xs#

v +|F5Xs4kELT)TsVv#

v *(F(])`kb?PD]My8(NN5#

v 8(Q#fDd?D{F#

kND|no(N<Tq!j{Do(E"#
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Z 26 B K =y5[`Vv

K}L9CIT&ms?v8Dc(,y]!(DXw"TT`Ty;Dv8ixPj6#;},Cc(*s

z8([`Dv}#g{*@,zIT8(u<[`PD#zIT!qTv8V`D=V=(.;,*4|z

X|B[`PD,*4;xPV`#IT#f[`I1"`kE"MnU[`PD#9IT!q8(;vd

?,9CCd?D54jGv8dv#z9ITksVv=n F 3F#!\b)3FGzaTD(K}L"T

NI;,Di),+3FD`Ts!Ia)PXwd?TiVkivD1WDE"#

>}#D)I6pDgSZ?i\;|}?viZD`F[Z?(} K =y5[`Vv,zITy][4_D

Xw+gSZ?(v8)[`* K y;i#K}LICZ6pP!V`T*9P!*zn/#z9IT+GP

(v8)[`=y;iP,Sx!qIHGP4liwVP!*z_T#

3F#j{b:u<[`PDM ANOVA m#?vv8:[`E"T0k[`PDD`k#

K =y5[`Vv}]"bBn

}]#d?&Zxdr(H6pOG(?D#g{zDd?G~V`d?rF}d?,G49C“53[`V

v”}L#

v8Mu<[`PD3r#CZ!qu<[`PDD1!c(Tv83r;G#V;dD#“|z”T0rPD

9CKP=y5!n9a{bkv83r1Z`X,x;\u<[`PDGgN!qD#g{z9Cb)=(

VDN;V,G4I\*9CT;,Dfz3rErDv8q!`v;,Db,Ti$xvbDH(T#8(

u<[`PDR;9C9CKP=y5!n+\bkv83r`XDJb#;x,g{Sv8=[`PDPL

(`k,G4u<[`PDDEr==I\a0lb#*qCx(bDH(T,IT+VvDa{ku<PD

5D;,EP`HO#

Yh#9Cr%7=`kFc`k#g{k*9Cd{`kr`FTb?,k9C“53[`Vv”}L#d?

(jG;vX*D"bBn#g{T;,DLHb?d?(}g;vd?T@**%;xm;vTj*%

;),G4a{I\nKsb#ZK`ivB,&<GZ4P K =y5[`Vv.0Td?xPj</(KN

qIZ“hv”}LPjI)#K}LYhzQ!qOJ}?D[`,RQ|,yP`Xd?#g{z!qD[

`}?;OJr_E)KX*Dd?,G4a{I\nKsb#

q! K =y5[`Vv

1. SK%P!q:

Vv > V` > K-=y5[`...

2. !q*Z[`VvP9CDd?#

3. 8([`}?#([`}?XkAY* 2,R;\sZ}]D~PDv8}#)

4. !q|zkV`r_vV`#

5. r_,!qj6d?j"v8#

K =y5[`VvP'T
K =y5[`Vv|nGG#P'D,w*r*|;qm`[`c((|(53[`|n9CDc()GyF

cyPv8T.dD`k#
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*qCnQP'T,I!;vv8y>"!q|zMV`=(7([`PD#!qnU[`PDmf*#;s

V4{v}]D~"!qvV`w*=(,"!qA!u<[`PD44T9CCy>@FDPDT{vD~

V`#zIT4kMA!D~r}]/#ITZ,;a0PLx9C}]/,+;a+dmf*D~,}GZ

a0ax.0w7+d#f*D~#}]/{FXk{Od?|{fr#kNDwbTq!|`E"#

K =y5[`Vv:|z
":;PZzS“K =y5[`Vv”T0rP!qK|zMV`=(DivB,b)!nEIC#

ns|zN}#^F K =y5c(PD|zN}#49P4zcU2T<r,o=|zN}.s|z2a#

9#K}VXkZ 1 = 999 .d#

*YN9Cf> 5.0 T0D Quick Cluster |n9CDc(,&+ns|zN}hC* 1#

U2Tj<#7(|zN1#9#|m>u<[`PD.dDn!`kDH},rKXksZ 0 R!ZHZ 1#

}g,g{<rHZ 0.02,G41j{D|z^(+NN[`PDF/Nbu<[`PD.dn!`kD 2%

1,|z#9#

9CKP=y5#JmzksZVdK?vv8.s|B[`PD#g{;!qK!n,G4aZVdKyP

v8.sFcBD[`PD#

K =y5[`Vv:#f
I+XZbDE"#f*Bd?,TcZsxVvP9C:

[`I1#4(8>?vv8nU[`I1DBd?#Bd?D56'GS 1 =[`}#

k[`PDD`k#4(8>?vv8kdV`PD.dD7=`kDBd?#

K =y5[`Vv:!n
3F#zIT!qBP3F:u<[`PD"ANOVA mT0?vv8D[`E"#

v u<[`PD#?v[`Dd?=y5DZ;v@F5#1!ivB,S}]P!qk[`}`HDV<<

CD`vv8#u<[`PDCZZ;VV`,;sY|B#

v ANOVA m (ANOVA table). T>=nVvm,Cm|,?v[`d?D;* F li#F li;GhvTD,

;&bMzIDEJ#g{yPv8yVd=%@;v[`,G4 ANOVA m;T>#

v ?vv8D[`E"#T>?vv8DnU[`Vd,T0Cv8MC4Tv8V`D[`PD.dD

Euclidean `k#9T>nU[`PD.dD7O`k#

1'5#ICD!n*4PmE}v8r4TE}v8#

v 4PmE}v8#SVvPE},Nb[`d?1'5Dv8#

v 4TE}v8#y]SyP_PG1'5Dd?FcC=D`k+v8Vd=[`#

QUICK CLUSTER |nD=S&\
“K =y5[`”}L9C QUICK CLUSTER |no(#9C|no(oT9IT:

v S\0 k vv8w*u<[`PD,byI\b(#CZ@Fu<[`PDD}]+]#

v w*|no(D;?V1S8(u<[`PD#

v 8(Q#fDd?D{F#
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kND|no(N<Tq!j{Do(E"#
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Z 27 B GN}li

GN}liT}]Dy!V<vvn!Yh#b)T0rPDICliIyZ}]i/==Vi*}vOsD

`p#

v %y>liVv%vVN#

v `Xy>liT,;iv8D=vr|`VNxPHO#

v @"y>liITVv%vVN,CVN4m;VND`pxPVi#

%y>GN}li

%y>GN}li9C;vr`vGN}li6p%vVNPDnp#GN}li;Y(zD}]J},V

<#

zD?jG24? ?jJmzlY8(#CD;,lihC#

v T/HO[l}]MYh}]#C?jTv_P=v`pDV`VN&C~n=li,TyPd{V`VN

&C(=li,T,xVN&C Kolmogorov-Smirnov li#

v lifzrP#C?j9CNLli4li[l=Dfz}]5rP#

v T(eVv#1z#{V/^D“hC”!n(ODlihC1,!PK!n#"b,g{zfsZ“hC”!

n(O|DKk10!(?j;;BD!n,G4aT/!qChC#

q!%y>GN}li

SK%P!q:

Vv > GN}li > %y>...

1. %wKP#

y]h*,zIT:

v Z“?j”!n(O8(?j#

v Z“VN”!n(O8(VNVd#

v Z“hC”!n(O8((RhC#

“VN”!n(
“VN”!n(8(&liD)VN#

9C$(eG+#K!n9CVPDVNE"#yP$(eG+*“dk”"“?j”r“=_”DVN+Cwli

VN#h*AY;vliVN#

9CT(eVNVd#K!nJmz2GVNG+#!(C!ns,8(gBVN:

v liVN#!q;vr|`VN#

“hC”!n(
“hC”!n(|,tIi;,DhC,zITTdxP^DT"wc(gN&m}]#g{zTk10!(?

j;;BD1!hCxPK|D,G4“?j”!n(aT/|B*!qT(eVv!n#
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!qli

b)hC8(*Z“VN”!n(Oy8(DVNO4PDli#

y]}]T/!qli#ChCTv_P=vP'(G1')`pDV`VN&C~n=li,TyPd{V

`VN&C(=li,T,xVN&C Kolmogorov-Smirnov li#

T(eli#b)hCJmz!q*4PDX(li#

v HO[l~V`I\TMYh~V`I\T(~n=li)#~n=liIT&C=yPVN#b+zI;

v%y>li,ITlijGVN(;P=v`pDV`VN)D[lV<Gqk8(D~n=V<Z{

`,#Kb,z9ITksCExd#PXlihCDj8E",kND:~n=li!n;#

v HO[lI\TMYhI\T((=li)#(=liIT&C={eMPrVN#b+zI;v%y>l

i,|ITy]VN`pD[lMZ{5JdDnl4Fc(=3F#PXlihCDj8E",kND

:(=li!n;#

v li[lV<MYhV<(Kolmogorov-Smirnov li)#Kolmogorov-Smirnov liJCZ,xVNMP

rVN#b+zI;v%y>li,4VNDy>[}V</}Gq*kNDyHV<"},V<"4I

V<r8}V<#PXlihCDj8E",kNDZ 1093D:Kolmogorov-Smirnov !n;#

v HOP;}MYhP;}(Wilcoxon x{EH6li)#Wilcoxon x{EH6liJCZ,xVNMP

rVN#b+zI;vVNP5D%y>li#8(;v}Vw*YhP;}#

v lifzrP(NLli)#NLliIT&C=yPVN#b+zI;v%y>li,4TVVND5r

PGq*fzrP#PXlihCDj8E",kNDZ 1093D:NLli!n;#

~n=li!n: ~n=liJCZjGVN(;P=v`pDV`VN),+I(}9C(e“I&”Dfr

&C=yPVN#

YhH}#b8((e*“I&”DG<DZ{H},4 p#k8(sZ 0 R!Z 1 D5#1!5* 0.5#

CExd#IT9CTB=(Fc~V`}]DCExd:

v Clopper-Pearson(+7)#yZ[}~n=V<D+7xd#

v Jeffreys#yZ p DsiV<R&C Jeffreys HiD Bayesian xd#

v F;H#yZ p DF;/}Dxd#

(eV`VNDI&#bIT8(gN*V`VN(eTUYhH}li}]5D“I&”#

v 9CZ}]PR=DZ;v`p+9CZy>PR=DZ;v(e“I&”D54P~n=li#K!nvJ

CZ;P=v5D{erPrVN;g{9CKK!n,G4Z“VN”!n(P8(DyPd{V`VN<

;ali#bG1!5#

v 8(I&5+9C8(T(e“I&”D5Pm44P~n=li#IT8(V{.r}5Pm#PmPD5

;h*Zy>PvV#

(e,xVNDI&5#bIT8(gN*,xVN(eTUli5li}]5D“I&”#I&;(e*HZ

r!ZVncD5#

v y>PcZn!5Mns5D=y5OhCVnc#

v T(eVncJmz*Vnc8(;v5#

(=li!n: yP`p_P`HDEJ#b+Zy>PDyP`pdzIyHD5J#bG1!5#

T(eZ{I\T#bJmz*8(D`pPm8(;`HD5J#IT8(V{.r}5Pm#PmPD5

;h*Zy>PvV#Z`pPP,8(`p5#Z`T5JPP,*?v`p8(;vsZ 0 D5#T(e
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D5J;S*HJ,}g,8(5J 1"2 M 3 H,Z8(5J 10"20 M 30,=_y8(KZ{ 1/6 DG

<tZZ;v`p,1/3 DG<tZZ~v`p,1/2 DG<tZZ}v`p#Z8(T(eZ{I\T1,T

(e`p5Xk|(}]PDyPVN5;qr+;TCVN4Pli#

Kolmogorov-Smirnov !n: KT0r8(&1liD)V<MYhV<DN}#

},# 9Cy>}]9C[l=D=y5Mj<n;T(eJmz8(5#

yH# 9Cy>}]9C[l=Dn!5Mns5;T(eJmz8(5#

8}# y>=y59C[l=D=y5;T(eJmz8(5#

4I# y>=y59C[l=D=y5;T(eJmz8(5#

NLli!n: NLliJCZjGVN(;P=v`pDV`VN),+I(}9C(eiDfr&C=

yPVN#

(eV`VNDi#IC!nP:

v y>PvP 2 v`p9CZ(eiDy>PR=D544PNLli#K!nvJCZ;P=v5D{e

rPrVN;g{9CKK!n,G4Z“VN”!n(P8(DyPd{V`VN<;ali#

v +}]XB`k* 2 v`p9C8(T(e3viD5Pm44PNLli#y>PDyPd{5(ed

{i#PmPD5;h*Zy>PvV,+?viPXkAYP;uG<#

(e,xVNDVnc#bIT8(gN*,xVN(ei#Z;i(e*HZr!ZVncD5#

v y>P;}Zy>P;}&hCVnc#

v y>=y5Zy>=y5&hCVnc#

v T(eJmz*Vnc8(;v5#

li!n

TxT.=#bIT8(yPliDTxT.= (alpha)#k8(iZ 0 M 1 .dD}5#1!5* 0.05#

CExd (%)#bIT8(yPzIDCExdDCEH#k8(iZ 0 k 100 .dD}V5#1!5* 95#

QE}Dv8#bIT8(gN7(liDv8y!#

v 4PmE}v8m>SyPVvPE}Z“VN”!n(O8(DNNVNP_P1'5DG<#

v 4liE}v8lim>SX(liPE}ZKliy9CVNP_P1'5DG<#g{ZVvP8(

K`vli,+Vp@"Fc?vli#

C'1'5

V`VNDC'1'5#*ZVvP|,G<,V`VNXk_PP'5#(}b)XFITv(Gq+C'

1'5ZV`VNPS*P'5#531'5M,xVN1'5\G;S*^'#

NPTESTS |nD=S&\
9C|no(oT9IT:

v 8(Z}LD;NKPPD%y>"@"y>M`Xy>li#

kND|no(N<Tq!j{Do(E"#
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@"y>GN}li

@"y>GN}li9C;vr`vGN}li6p=vr|`idDnp#GN}li;Y(zD}]J}

,V<#

zD?jG24? ?jJmzlY8(#CD;,lihC#

v T/HO;,idDV<#C?j+T_P=viD}]&C Mann-Whitney U li,rT_P k viD

}]&C Kruskal-Wallis %rX ANOVA li#

v HO;,idDP;}#C?j9CP;}li4HOZ;,id[l=DP;}#

v T(eVv#1z#{V/^D“hC”!n(ODlihC1,!PK!n#"b,g{zfsZ“hC”!

n(O|DKk10!(?j;;BD!n,G4aT/!qChC#

q!@"y>GN}li

SK%P!q:

Vv > GN}li > @"y>...

1. %wKP#

y]h*,zIT:

v Z“?j”!n(O8(?j#

v Z“VN”!n(O8(VNVd#

v Z“hC”!n(O8((RhC#

“VN”!n(
“VN”!n(8(&liD)VNMCZ(eiDVN#

9C$(eG+#K!n9CVPDVNE"#yP$(eG+*“?j”r“=_”D,xVNMPrVN<+

CwliVN#g{P;v_P$(eG+“dk”DV`VN,|+CwViVN#qr,1!;9CViV

N,zXk9CT(eVNVd#h*AY;vliVNMViVN#

9CT(eVNVd#K!nJmz2GVNG+#!(C!ns,8(gBVN:

v liVN#!q;vr`v,xVNrPrVN#

v i#!q;vV`VN#

“hC”!n(
“hC”!n(|,tIi;,DhC,zITTdxP^DT"wc(gN&m}]#g{zTk10!(?

j;;BD1!hCxPK|D,G4“?j”!n(aT/|B*!qT(eVv!n#

!qli

b)hC8(*Z“VN”!n(Oy8(DVNO4PDli#

y]}]T/!qli#ChC+T_P=viD}]&C Mann-Whitney U li,rT_P k viD}]

&C Kruskal-Wallis %rX ANOVA li#

T(eli#b)hCJmz!q*4PDX(li#

v HO;,idDV<#b)+zI@"y>li,4y>Gq4T,;\e#
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Mann-Whitney U(~y>) 9C?vv8DH64liiGqi!T,;\e#ViVNP4}rEPD

Z;v5(eZ;vi,Z~v5(eZ~vi#g{ViVNP=vTOD5,G4;zIKli#

Kolmogorov-Smirnov(~y>)T=vV<dP;}"k""+HHDNNnl\tP#g{ViVN

P=vTOD5,G4;zIKli#

lifzrP(~y> Wald-Wolfowitz)zI;vTiI1X5*<rDNLli#g{ViVNP=v

TOD5,G4;zIKli#

Kruskal-Wallis %rX ANOVA(k vy>)G Mann-Whitney U liD)9,|2G%r=nliVv

DGN}#b#zITy]h*ksT k y>D`XHO,4yPIT`XHOrp=5MHO#

Pr!nli(k y> Jonckheere-Terpstra)Iw*H Kruskal-Wallis &\|?sD!n,+0aG k y

>h_PT;3r#}g,k v\eI\zm k vO}DBH#“;,DBHzz`,Dl&V<”b;Yh

GkT“BH}_,G4l&D?6vS”b;!qxPliD#K&8!YhQEr,rK,Jonckheere-

Terpstra GnJCDli#Sn!=ns8(d{Yh,Z;iD;CN}!ZrHZZ~i,xZ~iV!

ZrHZZ}i,TK`F#Sns=n!8(d{Yh,Z;iD;CN}sZrHZZ~i,xZ~

iVsZrHZZ}i,TK`F#TZb=v!n,d{Yh9Y(;C;`H#zITy]h*ks

T k y>D`XHO,4yPIT`XHOrp=5MHO#

v HO;,idD6'#bITzI;v@"y>li,4y>Gq_P`,6'#Moses +K4&(~y
>)liXFikHOi#ViVNP4}rEPDZ;v5(eXFi,Z~v5(eHOi#g{V

iVNP=vTOD5,G4;zIKli#

v HO;,idDP;}#bITzI;v@"y>li,4y>Gq_P`,P;}#P;}li(k vy
>)IT9Cc[y>P;}(S}]/yPG<PFc)rT(e5w*YhP;}#zITy]h*

ksT k y>D`XHO,4yPIT`XHOrp=5MHO#

v @F;,idDCExd# Hodges-Lehman @F(~y>)IT*=viDP;}nlzI;v@"y
>@FMCExd#g{ViVNP=vTOD5,G4;zIKli#

li!n

TxT.=#bIT8(yPliDTxT.= (alpha)#k8(iZ 0 M 1 .dD}5#1!5* 0.05#

CExd (%)#bIT8(yPzIDCExdDCEH#k8(iZ 0 k 100 .dD}V5#1!5* 95#

QE}Dv8#bIT8(gN7(liDv8y!#4PmE}v8m>SyPVvPE}ZNNS|nO

8(DNNVNP_P1'5DG<#4liE}v8lim>SX(liPE}ZKliy9CVNP_P

1'5DG<#g{ZVvP8(K`vli,+Vp@"Fc?vli#

C'1'5

V`VNDC'1'5#*ZVvP|,G<,V`VNXk_PP'5#(}b)XFITv(Gq+C'

1'5ZV`VNPS*P'5#531'5M,xVN1'5\G;S*^'#

NPTESTS |nD=S&\
9C|no(oT9IT:

v 8(Z}LD;NKPPD%y>"@"y>M`Xy>li#

kND|no(N<Tq!j{Do(E"#
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`Xy>GN}li

9C;vr`vGN}li6p=vr`v`XVN.dDnp#GN}li;Y(zD}]J},V<#

}]"bBn#?vG<T&ZP=vr|``Xb?5f"Z}]/P%@VNPDx(\TK#}g,g

{?v\TKDeXT(Zdtb?"f"ZgZ30eX"PdeXMZ3seXbyDVNP,G4I9

Cy>`XGN}liVvZ3F.DP'TP?#b)VN*“`X”#

zD?jG24? ?jJmzlY8(#CD;,lihC#

v T/HO[l}]MYh}]#18( 2 vVN1,C?jTV`}]&C McNemar li;18(,}

2 vVN1,G4TV`}]&C Cochran D Q li;18( 2 vVN1,T,x}]&C Wilcoxon %

dT{EH6li;18(,} 2 vVN1,T,x}]&C Friedman D4H6~rX ANOVA li#

v T(eVv#1z#{V/^D“hC”!n(ODlihC1,!PK!n#"b,g{zfsZ“hC”!

n(O|DKk10!(?j;;BD!n,G4aT/!qChC#

18(K;,b?6pDVN1,|GWHIb?6pt*,;s+`&li&C=?vi#}g,g{z!

qT/HO[b}]MYh}]w*zD?j,"8( 3 v,xVNM 2 v{eVN,G4a+ Friedman l

i&C=,xVN"+ McNemar li&C={eVN#

q!`Xy>GN}li

SK%P!q:

Vv > GN}li > `Xy>...

1. %wKP#

y]h*,zIT:

v Z“?j”!n(O8(?j#

v Z“VN”!n(O8(VNVd#

v Z“hC”!n(O8((RhC#

“VN”!n(
“VN”!n(8(&liD)VN#

9C$(eG+#K!n9CVPDVNE"#yP$(eG+*“?j”r“=_”DVN+CwliVN#h

*AY=vliVN#

9CT(eVNVd#K!nJmz2GVNG+#!(C!ns,8(gBVN:

v liVN#!q=vr|`VN#?vVNT&;v%@D`Xy>#

“hC”!n(
“hC”!n(|,tIi;,DhC,zITTdxP^DT"w}LgN&m}]#g{zTkd{?j;

;BD1!hCxPK|D,G4“?j”!n(aT/|B*!qT(eVv!n#

!qli

b)hC8(*Z“VN”!n(Oy8(DVNO4PDli#

112 IBM SPSS Statistics Base 24



y]}]T/!qli#18( 2 vVN1,KhCTV`}]&C McNemar li;18(,} 2 vVN

1,G4TV`}]&C Cochran D Q li;18( 2 vVN1,T,x}]&C Wilcoxon %dT{EH

6li;18(,} 2 vVN1,T,x}]&C Friedman D4H6~rX ANOVA li#

T(eli#b)hCJmz!q*4PDX(li#

v li~V`}]PD|D# McNemar li(~y>)IT&CZV`VN#b+zI;v`Xy>li,

4=vjGVN(;P=v5DV`VN)dD5iOI\TGq`,#g{Z“VN”!n(O8(=vT

ODVN,+;4PKli#PXlihCDj8E",kND:McNemar li:(eI&;#Cochran D
Q(k vy>)IT&C=V`VN#b+zI;v`Xy>li,4 k vjGVN(;P=v5DV`V

N)dD5iOI\TGq`,#zITy]h*ksT k y>D`XHO,4yPIT`XHOrp=5

MHO#PXlihCDj8E",kND:Cochran Q:(eI&;#

v li`n}]PD|D# _J,JTli(~y>)zI;v`Xy>li,4,li=vdTPrVN

.dD5iODI\TGq`,#_J,JTli(#ZX4b?ivB9C#KliG McNemar liS

~5l&=`n=l&D)9#g{Z“VN”!n(O8(=vTODVN,+;4PKli#

v HOP;}nMYhP;}n#b)liwzI;v`Xy>li,4,li=vVNdDP;}nGq;

HZ 0#KliJCZ,xVNMPrVN#g{Z“VN”!n(O8(K=vTODVN,G4+;a4

Pb)li#

v @FCExd#b+*=vdTVNdDP;}nzI;v`Xy>@FMCExd#KliJCZ,xV

NMPrVN#g{Z“VN”!n(O8(=vTODVN,+;4PKli#

v ?/X*# Kendall -,5}(K vy>)+zITCP1r@V_d;BTDb?,?uG<*%v
CP1T`vn?(VN)D@[#zITy]h*ksT k y>D`XHO,4yPIT`XHOrp=

5MHO#

v HOV<# Friedman 4H6~rX ANOVA(k vy>)+zI;v`Xy>li,4,li k v`

Xy>GqS,;:ePi!#zITy]h*ksT k y>D`XHO,4yPIT`XHOrp=5M

HO#

McNemar li:(eI&: McNemar liJCZjGVN(;P=v`pDV`VN),+I(}9C(

e“I&”Dfr&C=yPV`VN#

(eV`VNDI&#bIT8(gN*V`VN(e“I&”#

v 9CZ}]PR=DZ;v`p+9CZy>PR=DZ;v(e“I&”D54Pli#K!nvJCZ;

P=v5D{erPrVN;g{9CKK!n,G4Z“VN”!n(P8(DyPd{V`VN<;al

i#bG1!5#

v 8(I&5+9C8(T(e“I&”D5Pm44Pli#IT8(V{.r}5Pm#PmPD5;h*

Zy>PvV#

Cochran Q:(eI&: Cochran D Q liJCZjGVN(;P=v`pDV`VN),+I(}9C

(e“I&”Dfr&C=yPV`VN#

(eV`VNDI&#bIT8(gN*V`VN(e“I&”#

v 9CZ}]PR=DZ;v`p+9CZy>PR=DZ;v(e“I&”D54Pli#K!nvJCZ;

P=v5D{erPrVN;g{9CKK!n,G4Z“VN”!n(P8(DyPd{V`VN<;al

i#bG1!5#

v 8(I&5+9C8(T(e“I&”D5Pm44Pli#IT8(V{.r}5Pm#PmPD5;h*

Zy>PvV#
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li!n

TxT.=#bIT8(yPliDTxT.= (alpha)#k8(iZ 0 M 1 .dD}5#1!5* 0.05#

CExd (%)#bIT8(yPzIDCExdDCEH#k8(iZ 0 k 100 .dD}V5#1!5* 95#

QE}Dv8#bIT8(gN7(liDv8y!#

v 4PmE}v8m>SyPVvPE}ZNNS|nO8(DNNVNP_P1'5DG<#

v 4liE}v8lim>SX(liPE}ZKliy9CVNP_P1'5DG<#g{ZVvP8(

K`vli,+Vp@"Fc?vli#

C'1'5

V`VNDC'1'5#*ZVvP|,G<,V`VNXk_PP'5#(}b)XFITv(Gq+C'

1'5ZV`VNPS*P'5#531'5M,xVN1'5\G;S*^'#

NPTESTS |nD=S&\
9C|no(oT9IT:

v 8(Z}LD;NKPPD%y>"@"y>M`Xy>li#

kND|no(N<Tq!j{Do(E"#

#MS<

#MS<

K}LZi4wP4(“#Mi4w”Ts#$n(+w)CTs,IqC#MD;%=S<#K#MS<_P

;v+fe0Z,wS<;Zs`,4Sr(zS<;ZR`#

P=vwS<:

v Yh**#bG1!S<#kND:Yh**;wbTq!|`E"#

v CExd**#kND Z 1153D:CExd**;wbTq!|`E"#

P_v4S/(zS<:

v %y>li#g{ks%y>li,bG1!S<#kNDZ 1153D:%y>li;wbTq!|`E

"#

v `Xy>li#g{ksK`Xy>li,,14ks%y7li,bG1!S<#kNDZ 116 3D

:`Xy>li;wbTq!|`E"#

v @"y>li#g{4ks`Xy>lir%y>li,bG1!S<#kNDZ 1173D:@"y>l

i;wbTq!|`E"#

v V`VNE"#kNDZ 1183D:V`VNE";wbTq!|`E"#

v ,xVNE"#kNDZ 1183D:,xVNE";wbTq!|`E"#

v ITHO#kNDZ 1183D:ITHO;wbTq!|`E"#

v kNS/#kND Z 1183D:y;S/;wbTq!|`E"#

Yh**

“#M**”S<GGN}liDlU**#|?w-YhMv_,}pTTx p 5D"b#

v ?;PT&;v%@Dli#%wPZ4SS<PT>PXCliD=SE"#
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v %wNNPjb+4CPD5ErP#

v 9CXC4%IT+“#Mi4w”V4=d-<4,#

v 9CVN}KwB-PmIT;T>f0y!VNDli#

CExd**

“CExd**”T>GN}lizIDNNCExd#

v ?;PT&;v%@DCExd#

v %wNNPjb+4CPD5ErP#

%y>li

“%y>li”S<T>kNNksD%y>GN}li`XDj8E"#T>DE"!vZy!Dli#

v 9CliB-PmIT!qx(`MD%y>li#

v 9CVNB-PmIT!q-liB-PmPy!lili}DVN#

~n=li

“~n=li”T>Q}uN<Mlim#

v Q}uN<T>liVN“I&”M“'\”`pD[l5JMYh5J,dP“'\”Q}Z“I&”D%?#|

#ZuNO+Z$_a>PT>`pYVH#uNPDI{xpmwliVNI\;PYhD~n=V

<#

v CmT>liDj8E"#

(=li

“(=li”S<T>4=uN<Mlim#

v 4=uN<T>liVN?v`pD[l5JMYh5J#|#ZuNO+Z$_a>PT>[l5JM

Yh5J0dnp(Pn)#[lMYhuNPDI{xpmwliVNI\;PYhDV<#

v CmT>liDj8E"#

Wilcoxon x{EH6

“Wilcoxon x{EH6li”S<T>1=<Mlim#

v 1=<|(T>[lMYhP;}D91_#

v CmT>liDj8E"#

NLli

“NLli”S<T><mMlim#

v C<mT>T91_jGD[l=DNL}D},V<#"b,14P+7li1,Cli;yZ},V

<#

v CmT>liDj8E"#

Kolmogorov-Smirnov li

“Kolmogorov-Smirnov li”S<T>1=<Mlim#

v C1=<|(YhyH"},"4Ir8}V<EJ\H/}DX~#"b,CliyZ[}V<,,1

mqP(fD“n+KnV”&`TZ[}V<xPbM#
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v CmT>liDj8E"#

`Xy>li

“%y>li”S<T>kNNksD%y>GN}li`XDj8E"#T>DE"!vZy!Dli#

v 9CliB-PmIT!qx(`MD%y>li#

v 9CVNB-PmIT!q-liB-PmPy!lili}DVN#

McNemar li

“McNemar li”S<T>4=uN<Mlim#

v 4=uN<T>liVN(eD 2×2 mDGTG_%*qD[l5JMYh5J#

v CmT>liDj8E"#

{Eli

“{Eli”S<T>Q}1=<Mlim#

v Q}1=<(}+np{ECwQ}VN4T>VNdDnp#

v CmT>liDj8E"#

Wilcoxon x{EH6li

“Wilcoxon x{EH6li”S<T>Q}1=<Mlim#

v Q}1=<(}+np{ECwQ}VN4T>VNdDnp#

v CmT>liDj8E"#

_J,JTli

“_J,JTli”S<T>4=uN<Mlim#

v 4=uN<T>liVN(eDmqDGTG_%*qD[l5JMYh5J#

v CmT>liDj8E"#

Cochran D Q li

“Cochran D Q li”S<T>Q}uN<Mlim#

v Q}uN<T>liVN“I&”M“'\”`pD[l5J,dP“'\”Q}Z“I&”D%?#|#ZuNO

+Z$_a>PT>`pYVH#

v CmT>liDj8E"#

Friedman D+r4H6=nVv

“Friedman D+r4H6=nVv”S<T>fe1=<Mlim#

v C1=<T>[l=DH6V<,4liVNzIfe#

v CmT>liDj8E"#

Kendall -,5}

“Kendall -,5}”S<T>fe1=<Mlim#

v C1=<T>[l=DH6V<,4liVNzIfe#

v CmT>liDj8E"#
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@"y>li

“@"y>li”S<T>kNNksD@"y>GN}li`XDj8E"#T>DE"!vZy!Dli#

v 9CliB-PmIT!qx(`MD@"y>li#

v 9CVNB-PmIT!qli"Vi-liB-PmPy!lili}DVNiO#

Mann-Whitney li

“Mann-Whitney li”S<T>KZpV~<Mlim#

v KZpV~<4UViVN`pT>,x1=<,"b?viPDG<}?MiDH6=y5#

v CmT>liDj8E"#

Kolmogorov-Smirnov li

“Kolmogorov-Smirnov li”S<T>KZpV~<Mlim#

v KZpV~<4UViVN`pT>,x1=<,"b?viPDG<}?#%w[}4%ITT>r~

X[l=D[}V<_#

v CmT>liDj8E"#

Wald-Wolfowitz NLli

“Wald-Wolfowitz NLli”S<T>Q}uN<Mlim#

v KZpV~<4UViVN`pT>,x1=<,"b?viPDG<}?#

v CmT>liDj8E"#

Kruskal-Wallis li

“Kruskal-Wallis li”S<T>d<Mlim#

v *ViVND?v`pT>%@Dd<#|#ZdO+Z$_a>PT>H6=y5#

v CmT>liDj8E"#

Jonckheere-Terpstra li

“Jonckheere-Terpstra li”S<T>d<Mlim#

v *ViVND?v`pT>%@Dd<#

v CmT>liDj8E"#

Moses +K4&li

“Moses +K4&li”S<T>d<Mlim#

v *ViVND?v`pT>%@Dd<#%wG< ID 4%ITT>r~Xcj)#

v CmT>liDj8E"#

P;}li

“P;}li”S<T>d<Mlim#

v *ViVND?v`pT>%@Dd<#

v CmT>liDj8E"#
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V`VNE"

“V`VNE"”S<T>ZVNB-PmO!qDV`VNDuN<#ICVNPm^ZZ“Yh**”S<D

10!(liP9CDV`VN#

v |#ZuNO+Z$_a>PT>`pYVH#

,xVNE"

“,xVNE"”S<T>ZVNB-PmO!qD,xVND1=<#ICVNPm^ZZ“Yh**”S<D

10!(liP9CD,xVN#

ITHO

“ITHO”S<T>ZksKIT`XHO1,k y>GN}lizID`kxg<MHOm#

v `kxg<GHOmD<Nm>,dPxgPZcdD`kT&Zy>dDnp#F_T&Z3FODT

xnl;Z_T&Z;TxDnl#|#ZxgPD1_O+T>_PC1_,SDZcdDw{nlT

xTD$_a>#

v HOmT>yPITHOD}5a{#?;PT&;v%@DITHO#%wPjb+4CPD5Er

P#

y;S/

“y;S/”S<Zksp=5M`XHO1,T> K y>GN}lizIDHOm#

v “y>”iPD?;PT&Z%@D`Xy>(T%@VN}]m>)#3FO;PTxTnpDy>;Vi

=`,U+DS/P;?vQjGS/<P%@DP#1yPy>_P3FODTxTnp1,?vy>

P;v%@DS/#1;Py>fZ3FODTxTnp1,;P;vS/#

v *?v|,,};vy>DS/Fcli3F"TxT5Mw{TxT5#

NPTESTS |nD=S&\
9C|no(oT9IT:

v 8(Z}LD;NKPPD%y>"@"y>M`Xy>li#

kND|no(N<Tq!j{Do(E"#

+3T0r

P;)“legacy”T0r2I4PGN}li#b)T0r'V“+7li”!na)D&\#

(=li#I+;vd?TmqN=PZ;,D`pP,"y][lDMZ{D5J.dDn4Fc(=3

F#

~n=li#+~Vd?D?v`pPD[l5Jk~n=V<PDZ{5JxPHO#

NLli#lid?D=v5DvV3rGqfz#

%y> Kolmogorov-Smirnov li#+[b=Dd?[}V</}k8(Dm[V<xPHO,Cm[V<

ITG},V<"yHV<"8}V<r4IV<#

=v@"y>li#HO;vd?D=iv8#a)K Mann-Whitney U li"+y> Kolmogorov-Smirnov l

i"Moses +K4&liM Wald-Wolfowitz NLli#

=v`Xy>li#HO=vd?DV<#a)K Wilcoxon x{EH6li"{EliM McNemar li#
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`v@"y>li#HO;vd?D=ir|`iv8#a)K Kruskal-Wallis li"P;}liM Jonckheere-

Terpstra li#

`vX*y>li#HO=vr|`vd?DV<#a)K Friedman li"Kendall W liM Cochran Q l

i#

DV;}M=y5"j<n"n!5"ns5MG1'v8}TTOyPliyIC#

(=li
(=li}LI+;vd?TmqN=PZ;,D`pP,"Fc(=3F#KbOEHliHO?v`pP

D[lDMZ{D5J,TliyP`pGq|,`,H}D5,rli?v`pGq|,C'8(H}D

5#

>}#(=liICZ7(;|G9Gq|,`HH}D6+"X+"L+"H+"l+MF+G{#2IT

li;|G9Gq|, 5% 6+"30% X+"10% L+"20% H+"15% l+M 15% F+DG{#

3F#=y5"j<n"n!5"ns5MDV;}#G1'M1'v8D}?MYVH;?v`p[bDM

Z{Dv8Dv};PnT0(=3F#

(=li}]"bBn

}]#9CErDr4ErD}5V`d?(Prr{eb?6p)#*+V{.d?*;*}5d?,k9

C“T/XB`k”}L(Z“*;”K%Oa))#

Yh#GN}li;*sY(y!V<DN4#}]yY(*fzy>#?v`pDZ{5J&AY* 1#&

P;,} 20% D`p_P!Z 5 DZ{5J#

q!(=li

1. SK%P!q:

Vv > GN}li > +3T0r > (=...

2. !q;vr`vlid?#?vd?zz;v%@Dli#

3. r_,%w!nTq!hv3F"DV;}M1'}]D&mXF#

(=liDZ{6'MZ{5

Z{6'#1!ivB,d?D?v;,D5y(e*;v`p#*ZX(6'Z("`p,k!q9C8(

6',"*B^MO^dk{}5#*|,6'ZD?v{}5("`p,"E}_Pgb5Dv8#}g,

g{8(B^5* 1,O^5* 4,G4T(=liv9C 1 = 4 D{}5#

Z{5#1!ivB,yP`p<_P`HDZ{5#`pIT|,C'8(DZ{H}#!q5,*lid

?D?v`pdk;vsZ 0 D5,;s%wmS#?NmS51,C5MavVZ5PmDW?#5D3r

\X*;C3rklid?D`p5D}r`T&#PmPDZ;v5klid?DnMi5`T&,xPm

PDns;v5kn_5`T&#T5PmD*XxPsM,;s?v5}TKM,TFcv`&`pPyZ

{Dv8H}#}g,5Pm 3"4"5"4 M8(KZ{H} 3/16"4/16"5/16 M 4/16#

(=li!n

3F#IT!q;vr+?=vc\3F#

v hvT#T>=y5"j<n"n!5"ns5MG1'v8}#

v DV;}#T>T&ZZ 25 v"Z 50 vMZ 75 vYV;}D5#
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1'5#XFT1'5D&m#

v 4liE}v8#g{8(`vli,+Vp@"Fc?vliPD1'5#

v 4PmE}v8#SyPVvPE}NNd?_P1'5Dv8#

NPAR TESTS |nD=S&\((=li)
9C|no(oT9IT:

v *;,Dd?8(;,Dn!5Mns5rZ{5J(9C CHISQUARE |n)#

v y];,DZ{5Jli,;d?,r9C;,D6'(9C EXPECTED S|n)#

kND|no(N<Tq!j{Do(E"#

~n=li

~n=li}LHO~Vd?D=v`pD[l5Jk8(EJN}D~n=V<BDZ{5J#1!iv

B,=viDEJN}y* 0.5#*|Db=vEJ,zIT*Z;vidk;vliH}#Z~viDEJ+

G 1 u%Z;viD8(EJ#

>}#1z@v;62R,}f/ODEJHZ 1/2#y]b;Yh,+2RW@ 40 N,"G<a{(}f/

OM4f/ODiv)#S~n=liP,zI\"V,3/4 DW@<G}f/O,"R[bDTxT.=\!

(0.0027)#b)a{mw,}f/ODEJ;I\HZ 1/2;2RI\GP+PD#

3F#=y5"j<n"n!5"ns5"G1'v8}MDV;}#

~n=li}]"bBn

}]#liDd?&*}5~Vd?#*+V{.d?*;*}5d?,k9C“T/XB`k”}L(Z“*

;”K%Oa))#~Vd?G;\!=vI\5Dd?:yes r no,true r false,0 r 1,HH#Z}]/

Pv=DZ;v5(eZ;vi,d{5(eZ~vi#g{d?;G~Vd?,G4Xk8(Vnc#Vn

c+_P!ZrHZVncD5Dv88I=Z;vi,"+d`v88I=Z~vi#

Yh#GN}li;*sY(y!V<DN4#}]yY(*fzy>#

q!~n=li

1. SK%P!q:

Vv > GN}li > +3T0r > ~n=...

2. !q;vr`v}5lid?#

3. r_,%w!nTq!hv3F"DV;}M1'}]D&mXF#

~n=li!n

3F#IT!q;vr+?=vc\3F#

v hvT#T>=y5"j<n"n!5"ns5MG1'v8}#

v DV;}#T>T&ZZ 25 v"Z 50 vMZ 75 vYV;}D5#

1'5#XFT1'5D&m#

v 4liE}v8#g{8(`vli,+Vp@"Fc?vliPD1'5#

v 4PmE}v8#SyPVvPE}yliDNNd?_P1'5Dv8#
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NPAR TESTS |nD=S&\(~n=li)
9C|no(oT9IT:

v d?P=vTO`p1,!qX(Di("E}d{i)(C BINOMIAL S|n)#

v *;,Dd?8(;,DVncrEJ(9C BINOMIAL S|n)#

v TU;,DVncrEJli,;d?(9C EXPECTED S|n)#

kND|no(N<Tq!j{Do(E"#

NLli

“NLli”}Lli3;d?D=v5DvV3rGqfz#NLG`FD[l5D;vrP#NL+`r+

YDy>;Gfzy>#

>}#YhT 20 vKxPqbwi,T*e{GGq+:r3z7#g{yPb 20 KyG`,Tp,G4

Y(Dy>fzT+\=OXJI#IT9CNLli47(y>GqGfzi!D#

3F#=y5"j<n"n!5"ns5"G1'v8}MDV;}#

NLli}]"bBn

}]#d?XkG}5#*+V{.d?*;*}5d?,k9C“T/XB`k”}L(Z“*;”K%Oa

))#

Yh#GN}li;*sY(y!V<DN4#xG9C4T,xEJV<Dy>#

q!NLli

1. SK%P!q:

Vv > GN}li > +3T0r > NL...

2. !q;vr`v}5lid?#

3. r_,%w!nTq!hv3F"DV;}M1'}]D&mXF#

NLli:Vnc

Vnc#8(;vVncTTVQ!qDd?#IT9C[l=D=y5"P;}rZ}w*Vnc,2IT

9C8(D5w*Vnc#5!ZVncDv8Vd=;vi,5sZrHZVncDv8Vd=m;vi#

*?v!qDVnc4P;Nli#

NLli!n

3F#IT!q;vr+?=vc\3F#

v hvT#T>=y5"j<n"n!5"ns5MG1'v8}#

v DV;}#T>T&ZZ 25 v"Z 50 vMZ 75 vYV;}D5#

1'5#XFT1'5D&m#

v 4liE}v8#g{8(`vli,+Vp@"Fc?vliPD1'5#

v 4PmE}v8#SyPVvPE}NNd?_P1'5Dv8#

NPAR TESTS |nD=S&\(NLli)
9C|no(oT9IT:

v *;,Dd?8(;,DVnc(9C RUNS S|n)#
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v TU;,D(FVncli`,Dd?(9C RUNS S|n)#

kND|no(N<Tq!j{Do(E"#

%y> Kolmogorov-Smirnov li
%y> Kolmogorov-Smirnov li}L+d?D[l[}V</}k8(Dm[V<xPHO,Cm[V<IT

G},V<"yHV<"4IV<r8}V<#Kolmogorov-Smirnov Z I[l[}V</}Mm[[}V</

}.dDnsnV(!xT5)FcxC#CbOEHliliK[l5GqOm4T8(DV<#

>}#m`N}li<h*},V<Dd?#%y> Kolmogorov-Smirnov liICZlid?(}g income)

Gq*},V<#

3F#=y5"j<n"n!5"ns5"G1'v8}MDV;}#

%y> Kolmogorov-Smirnov li}]"bBn

}]#9C(?d?((`r_(Hb?6p)#

Yh#Kolmogorov-Smirnov liYhliV<N}Qa08(#K}L@Fy>PDN}#y>=y5My>

j<nG},V<DN}#y>n!5Mns5(eKyHV<D+n,y>=y5G4IV<DN},y>

=y5G8}V<DN}#lb+kYhV<Dli&\I\OX5M#TZT@FN}T},V<xPDl

i,<Gw{D K-S Lilliefors li(Z“=w”}LP)#

q!%y> Kolmogorov-Smirnov li

1. SK%P!q:

Vv > GN}li > +3T0r > %y> K-S...

2. !q;vr`v}5lid?#?vd?zz;v%@Dli#

3. r_,%w!nTq!hv3F"DV;}M1'}]D&mXF#

%y> Kolmogorov-Smirnov li:!n
3F#IT!q;vr+?=vc\3F#

v hvT#T>=y5"j<n"n!5"ns5MG1'v8}#

v DV;}#T>T&ZZ 25 v"Z 50 vMZ 75 vYV;}D5#

1'5#XFT1'5D&m#

v 4liE}v8#g{8(`vli,+Vp@"Fc?vliPD1'5#

v 4PmE}v8#SyPVvPE}NNd?_P1'5Dv8#

NPAR TESTS |nD=S&\(%y> Kolmogorov-Smirnov li)
9C|no(oT9IT8(liV<DN}(C K-S S|n)#

kND|no(N<Tq!j{Do(E"#

=v@"y>li

“=v@"y>li”}Ly];vd?4HO=iv8#
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>}#BM@?Q*"v4K,d?DG*KdC|fJ@[,T0a)|lD@]C}}L#*iwwB@

?D1dGqXkkI@?;y$,fz!q 10 {y/wI@?,Yfz!q 10 {y/wB@?#S Mann-

Whitney U liP,I\a"V:wB@?Dy/w@?D1d;XkwI@?Dy/;y$#

3F#=y5"j<n"n!5"ns5"G1'v8}MDV;}#li:Mann-Whitney U"Moses +K4

&"Kolmogorov-Smirnov Z M Wald-Wolfowitz NL#

=v@"y>li}]"bBn

}]#9CITErD}5d?#

Yh#9C@"Dfzy>#Mann-Whitney U lili=vV<DH,T#*9C|4li=vV<dD;C

np,XkYh~__P`,DN4#

q!=v@"y>li

1. SK%P!q:

Vv > GN}li > +3T0r > 2 v@"y>...

2. !q;vr`v}5d?#

3. !q;vVid?,"%w(ei+D~pVI=viry>#

=v@"y>li:`M

li`M#PDVliICZli=v@"y>(i)Gq4T,;v\e#

Mann-Whitney U liGn#CD=v@"y>li#|H,ZT=vixPD Wilcoxon H6MliM

Kruskal-Wallis li#Mann-Whitney li;iyD=v\e&ZH,D;C#T4T=viD[l5xPiO

MH6Er,Z,}DivBVd=yH6#,}D}?`TZ[l5\}*!;)#g{=v\eD;C`

,,G4Z=vy>.dfzlOH6#CliFci 1 V}lHZi 2 V}DN},T0i 2 V}lHZ

i 1 V}DN}#Mann-Whitney U 3FGb=v}VPO!D;v#,1T> Wilcoxon H6M W 3F#

W G_PO!H6=y5DiDH6.M,}Gi_P`,H6=y5,G4|+GZ“=v@"y>(ei”

T0rPns|{iDH6.M#

Kolmogorov-Smirnov Z liM Wald-Wolfowitz NLliGlbV<TZ;CMN4Dnly|*(CD
li#Kolmogorov-Smirnov liGT=vy>D[l[}V</}.dDnsxTn*y!D#1bvn\s

1,M+b=vV<S*;,DV<#Wald-Wolfowitz NLliT4T=viD[l5xPiOMH6Er#

g{=vy>4T,;\e,G4=vi&fz"<Z{vH6P#

Moses +K4&liY(5id?Z;v=r0l3)we,xZ`4=r0ld{we#|likXFi`

HD+Kl&#1kXFiaO1,Kliw*liXFiDgH,GT5iiPD+5TCgHD0lLH

Db?#XFiI“=v@"y>: (ei”T0rPDi 1 5(e#4T=viD[l5<xPKiOMH6

Er#XFiDgH(}XFiDns5Mn!5DH6nSO 1 4Fc#r*bbDk:5I\aW9gH

6'dN,yT+T/SwK^t 5% DXFv8#

=v@"y>li:(ei

*+D~pVI=viry>,k*i 1 dk;v{}5,"*i 2 dkm;v{}5#+_Pd{5Dv

8SVvPE}#

=v@"y>li:!n

3F#IT!q;vr+?=vc\3F#

v hvT#T>=y5"j<n"n!5"ns5MG1'v8}#
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v DV;}#T>T&ZZ 25 v"Z 50 vMZ 75 vYV;}D5#

1'5#XFT1'5D&m#

v 4liE}v8#g{8(`vli,+Vp@"Fc?vliPD1'5#

v 4PmE}v8#SyPVvPE}NNd?_P1'5Dv8#

NPAR TESTS |nD=S&\(=v@"y>li)
9C|nodoT9IT8(* Moses li*^ttDv8}(C MOSES S|n)#

kND|no(N<Tq!j{Do(E"#

=vX*y>li

=v`Xy>li}LT=vd?DV<xPHO#

>}#(#,1R%v[d!,1,U=D?nHZ-4Dw[p?(}T 10 vR%D}]&C Wilcoxon x

{EH6li,zITKb=:7 vR%U=D?nMZw[,1 vR%U=D?n_Zw[,x 2 vR%U

=D?nHZw[#

3F#=y5"j<n"n!5"ns5"G1'v8}MDV;}#li:Wilcoxon x{EH6li"{E

M McNemar#g{20K Exact Tests !n(vZ Microsoft Windows Yw53OIC),2I9C_J,

JTli#

=v`Xy>li}]"bBn

}]#9CITErD}5d?#

Yh#d;;P*=vd?Y(X(DV<,+Y(dTnVD\eV<GTFD#

q!=v`Xy>li

1. SK%P!q:

Vv > GN}li > +3T0r > 2 v`Xy>...

2. !q;vr`Td?#

=v`Xy>li:`M

>ZPDliHO=v`Xd?DV<#*9CDJ1li!vZ}]`M#

g{}]G,xD,I9C{Elir Wilcoxon x{EH6li#{EliFcyPv8D=vd?.dD

n,"+nV`*}":r=#g{=vd?V<`F,G4}nM:nD}?;aP\sDnp#

Wilcoxon x{EH6li<GXZwT.dDnD{EMnD?6DE"#IZ Wilcoxon x{EH6li

IkKPX}]D|`E",rK|H{Eli|*?s#

g{}]*~5}],G49C McNemar li#Kli(#CZX4b?iv,ZKivP,?vweD4

&+;}v=N,;NZ8(B~"z.0,;NZ.s#McNemar li7(u<l&J(B~0)GqHZ

nUl&J(B~s)#KliTZZ0sTHhFPlbI5iI$}pDl&d/\PC#

g{}]*V`}],G49C_J,JTli#KliG McNemar liS~5l&=`n=l&D)9#

|lil&PDd/(9C(=V<),TZZ0sTHhFPlbr5iI$y<BDl&d/\PC#;

P20K Exact Tests s,EIC_J,JTli#
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=v`Xy>li:!n

3F#IT!q;vr+?=vc\3F#

v hvT#T>=y5"j<n"n!5"ns5MG1'v8}#

v DV;}#T>T&ZZ 25 v"Z 50 vMZ 75 vYV;}D5#

1'5#XFT1'5D&m#

v 4liE}v8#g{8(`vli,+Vp@"Fc?vliPD1'5#

v 4PmE}v8#SyPVvPE}NNd?_P1'5Dv8#

NPAR TESTS |nD=S&\(=v`Xy>)
9C|nodoT9ITCPmPD?vd?4lid?#

kND|no(N<Tq!j{Do(E"#

`v@"y>li

“`v@"y>li”}LHO;vd?OD=iv8r|`iv8#

>}#}V7FD 100 _F],d=y9CY|;,p?S Kruskal-Wallis %r=nliVvP,zI\Kb

=}V7FF]D=y9CY|D7;,#

3F#=y5"j<n"n!5"ns5"G1'v8}MDV;}#li:Kruskal-Wallis H MP;}#

“`v@"y>li”}]"bBn

}]#9CITErD}5d?#

Yh#9C@"Dfzy>#Kruskal-Wallis H li*s;liDy>_P`FDN4#

q!`v@"y>li

1. SK%P!q:

Vv > GN}li > +3T0r > K v@"y>...

2. !q;vr`v}5d?#

3. !q;vVid?"%w(e6'T8(Vid?Dn!Mns{}5#

`v@"y>li:li`M

I9C}Vli7(`v@"y>Gq4T,;v\e#Kruskal-Wallis H li"P;}liM Jonckheere-

Terpstra li<li`v@"y>Gq4T,;v\e#

Kruskal-Wallis H liG Mann-Whitney U liD)9,|G%r=nliVvDGN}#b,CZlbV

<;CDnp#P;}li|*(C(+T\PyB5),CZlb;CMN4DV<np#Kruskal-Wallis H

liMP;}liYhSdPi!y>D k v\eP4xPHi Er#

Z k v\eQxP T;Hi Er(}rr5r)DivB,Jonckheere-Terpstra liT\|E#}g,

k v\eI\zm k vO}DBH#“;,DBHzz`,Dl&V<”b;YhGkT“BH}_,G4l&D

?6vS”b;!qxPliD#K&8!YhQEr,rK,Jonckheere-Terpstra GnJCDli#;P20

K“+7li”=S#i,Jonckheere-Terpstra liEIC#
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`v@"y>li:(e6'

*(e6',kdkT&ZVid?DnMMn_`pDn!5Mns5D{}5#+E}5Z_gTbDv

8#}g,g{z8(n!5* 1,ns5* 3,G4;9C 1 = 3 D{}5#n!5Xk!Zns5,R

Xk8(b=v5#

`v@"y>li:!n

3F#IT!q;vr+?=vc\3F#

v hvT#T>=y5"j<n"n!5"ns5MG1'v8}#

v DV;}#T>T&ZZ 25 v"Z 50 vMZ 75 vYV;}D5#

1'5#XFT1'5D&m#

v 4liE}v8#g{8(`vli,+Vp@"Fc?vliPD1'5#

v 4PmE}v8#SyPVvPE}NNd?_P1'5Dv8#

NPAR TESTS |nD=S&\(K v@"y>)
9C|noT9IT*P;}li8(;,Z[l=DP;}D5(9C MEDIAN S|n)#

kND|no(N<Tq!j{Do(E"#

`vX*y>li

“`vX*y>li”}LHO=vr|`d?DV<iv#

>}#=z"I&"/YML&Z+ZPmP;,Dy{p?*s.vKTbDV05Dy{xPEr#

Friedman li8>bDV05D7Z+ZPmP;,Dy{#

3F#=y5"j<n"n!5"ns5"G1'v8}MDV;}#li:Friedman,Kendall W T0 Cochran

Q#

“`vX*y>li”}]"bBn

}]#9CITErD}5d?#

Yh#GN}li;*sY(y!V<DN4#xG9CStDfzy>#

q!`vX*y>li

1. SK%P!q:

Vv > GN}li > +3T0r > K v`Xy>...

2. !q=vr|`}5lid?#

`vX*y>li:li`M

P}VliICZHO`v`Xd?DV<#

Friedman liGTB=nDGN}H,li:%y>X4b?hF,r_?v%*q;v[l5D~W=n
Vv#Friedman li k v`Xd?4T,;\eD-Yh#TZ?vv8,k vd?DH6S 1 = k#li

3FyZb)H6#
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Kendall D W G Friedman 3FDj</N=#Kendall D W IbM*-w5},|G@V_.d;BLH

Db?#?vv8G;{CP1r@V_,?vd?G;CPD;nr;vK#TZ?vd?,*FcH6.

M#Kendall D W D6'S 0(j+;;B)= 1(j+;B)#

Cochrans Q HZ Friedman li,+|JCZyPl&<G~*l&Div#CliG McNemar liT k

y>ivD)9#Cochrans Q li`v`X~Vd?_P`,=y5DYh#T`,Dver%dDveb?

d?#

`vX*y>li:3F

zIT!q3F#

v hvT#T>=y5"j<n"n!5"ns5MG1'v8}#

v DV;}#T>T&ZZ 25 v"Z 50 vMZ 75 vYV;}D5#

NPAR TESTS |nD=S&\(K v`Xy>)
kND|no(N<Tq!j{Do(E"#
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Z 28 B `Xl&Vv

`Xl&Vv

P=v}LITCZVv`~V/M``p/#“`l&5J”}LT>5Jm#“`l&;fm”}LT>~,

M},;fFm#9CN;}L0,<XkH(e`l&/#

>}#>>}5w`Xl&nZP!P?wiPD9C#}]Gi9D,;\bM*5Jiv#;v=U+>

I\aTI3u=_DKMw;vwi,Sx@@kd:yD=U+>#>>}P,@z=U+>**@KM

Z%Sg=&<bu=_OKxd{=U+>DIzDiv,"Kb=`1dM~qZ!q=U+>1D`T

X*T#Kq1Z?vKMGz1"x{G;Er%DJm#Z;vJbG:k!q}%yvBZzZbu=

_OAYnK};NDyP=U+>,"ZOf-& -- @z=U+>"@*="TWA"USAir T0d{#b

G;v`Xl&Jb,r*KMIT!q`vp8#+G,bvJb;\1S`k,r*;vd?T&?vv

8;\P;v5#zXk9C`vd?43d?vJbDl&#P=V=(ITbvb;Jb#;VGT&?

v!n(e;vd?(}g,@z=U+>"@*="TWA"USAir Md{)#g{KM!q“@z*O=U+

>”,G48(@*=bvd?Dzk* 1,g{;!qMG 0#bG3dd?D`~V(#m;v3dl&D

=(G``p(#CbV=(,zH@FTJbDI\l&Dns}?,;shC`,}?Dd?,Czk8

(yKxD=U+>#ZP?KJmDy>s,zI\a"V,Z}%DyvBP;PKMZbu=_Ox}

}vTO=U+>DIz#xR,z"VIZT=_;P^F,Z“d{”`P,KM4vK 10 ud{=_#g

{9C`Xl&(,z+(e}vd?,?vd?D`k* 1 = @z=U+>"2 = @*="3 = twa"4 =

usair"5 = delta HH#g{3vKM!qK@z=U+>M TWA,G4Z;vd?Dzk* 1,Z~vd?

Dzk* 3,xZ}vd?DzkrG1'D#m;vKMI\!qK@z=U+>"Z“d{”`4K Delta#

by,Z;vd?Dzk* 1,Z~vd?Dzk* 5,xZ}vd?DzkG1'D#xg{9C`~V(,

a{MaC= 14 v@"Dd?#d;ZbvwiP=V3d=(<IT9C,+!qD;v!vZl&DV

<#

`Xl&(e/

(e`l&/}L+y>d?Vi*`~V/M``p/,zITqCb)/D5JmM;fFm#IT(e

`o 20 vD`l&/#?v/XkP;v(;D{F#*>};v/,kZ`l&/PmP+d;vT>,

;s%w>}#*|D;v/,kZPmP+d;vT>,^DNb/(eXw,;s%w|D#

IT+y>d?`k*~VrV`d?#*9C~Vd?,k!q~V44(`~V/#T“QFcD5”5d

k;v{}5#?vAYvV};vF}5Dd?I*`X~V/D;v`p#!q`p44(kIVd?P

`,56'D``p/#dk``p/D`p6'Dn!Mns{}5#K}La+yPIVd?|,6'Z

D?v;,{}`SsM#U`p;xPFm#

?v`l&/Xk8(;v(;D{F,{Fn`ITP_vV{#K}LZz8(D{F0SO@*{E

($)#;\9CTB#t{F:casenum"sysmis"jdate"date"time"length M width#`l&/D{FvZCZ

`Xl&}L1fZ#Zd{}LP;\9C`l&/{F#mb9ITdk`l&/DhvTd?j)#j

)n$ITP 40 vV{#

(e`l&/

1. SK%P!q:

Vv > `Xl& > (ed?/...
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2. !q=vr|`vd?#

3. g{d?T~V(xP`k,G4k8w*F}D5#g{zDd?`k*V`d?,k(e`pD6

'#

4. *?v`l&/dk(;{F#

5. %wmS+`l&/mS=(eD/DPmP#

`l&5J

`Xl&5J}LzI`l&/D5Jm#XkH(e;vr`vl&/(kND“`l&(e/”)#

TZ`~V/,T>ZdvPD`p{F4T*iPDy>d?(eDd?j)#g{;P(ed?j),M

+d?{FCwj)#TZ``p/,`pj)4TiPDZ;vd?D5j)#g{Z;vd?1'D`p

fZZiPDd{d?P,k*1'D`p(e;v5j)#

1'5#4pvmD==E}x1'5Dv8#r_,cIT!qTB=v==PD;vr+?:

v E}~VPDv8Pmiv#S`~V/DFmPE}_PNNd?D1'5Dv8#Cnv&CZ(e*

~Vd?D`l&/#1!DivB,g{`~V/PD3vv8DIVd?;P;v|,F}D5,M

O*Cv81'#;*AY;vd?|,F}5,G449v8PP;)(+;G+?)d?D51',

b)v82|(ZiDFmP#

v E}`pZDv8Pmiv#S``p/DFmPE}_PNNd?D1'5Dv8#bv&CZ(e*`

p/D`l&/#1!DivB,TZ``p/,v13vv8DIV;P;v|,(e6'ZDP'5

1,EO*Cv81'#

>}#?vSwiJb4(Dd?<Gy>d?#*Vv`Xl&n,Xk+d?O"*=``l&/PD;

`:`~V/r``p/#}g,g{;R=U+>wiZ}%DyvBPzKxK}R=U+>(@z=U

+>,@*=,TWA)PDDR,z9CK~Vd?,"(eK`~V/,G4C/PD}vd?D?;v

<+d*id?PD;v`p#}R=U+>DF}MYVHT>Z;v5JmP#g{"V;Pl&_a=

=RTOD=U+>,MIT4(=vd?,?vd?P}vzk,?R=U+>;vzk#g{(e``p

/,G4(}+y>d?P`,DzkmS=;p4Fw5D<m#a{C=D5D/k?vy>d?D/`

,#}g,30 v“@*=”DXpG=_ 1 D 5 v“@*=”DXpSO=_ 2 D 25 v“@*=”DXp#}

u=_DF}MYVHT>Z;v5JmP#

3F#5JmT>F}"l&YVH"v8YVH"P'v8}?M1'v8D}?#

`Xl&5J}]"bBn

}]#9C`l&/#

Yh#F}MYVHa)4TNNV<D}]DPC5w#

`X}L#9C`Xl&(e/}LIT(e`l&/#

*qC`Xl&5J

1. SK%P!q:

Vv > `Xl& > 5J...

2. !q;vr`v`l&/#
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`l&;fm

“`l&;fm”}LT(eD`l&/"y>d?riOxP;fFm#9ITqCyZv8rl&D%*q

YVH,^D1'5D&m==,r_q!ITD;fFm#XkH(e;vr`vl&/(kND“(e`

l&/”)#

TZ`~V/,T>ZdvPD`p{F4T*iPDy>d?(eDd?j)#g{;P(ed?j),M

+d?{FCwj)#TZ``p/,`pj)4TiPDZ;vd?D5j)#g{Z;vd?1'D`p

fZZiPDd{d?P,k*1'D`p(e;v5j)#K}LIT>}PPPD`pj),?;Pn`

ITPKvV{#*K\bO*%J,IT%;PMPn,r_XB(ej)#

>}#`~V/M``p/<ITk>}LPDd{d?xP;fFm#;d=U+>DKMwikKMa)

TBE":ZBP!nP!qzZ}%yvBZAYnK};ND=U+>(@z=U+>"@*=M

TWA)#Z!q=`1dr~q1,Dv|X*?k;!q;vp8#Z+}]w*~Vd?r`V`d?

dk"+|GiO*;v/s,zMIT+=_!qkf0~qr=`1dDJbxP;fFmK#

3F#+%*q"P"PM\F}k%*q"P"PM\YVHxP;fFm#%*qYVHITyZv8r

l&#

`Xl&;fm}]"bBn

}]#9C`l&/r}VV`d?#

Yh#F}MYVHa)4TNbV<D}]DPC5w#

`X}L#9C`Xl&(e/}LIT(e`l&/#

*qC`Xl&;fm

1. SK%P!q:

Vv > `Xl& > ;fm...

2. *?v;fFmD,H!q;vr`v}5d?r`l&/#

3. (e?vy>d?D6'#

9ITqCXFd?r`l&/D?v`pD~W;fFm#*“c”Pm!q;nr`n#

`Xl&;fm:(e6'

Xk(e;fFmPDNNy>d?D56'#dk*FmDn!Mns`p{}5#C6'bD`p+;|

(ZVvP#|,6'ZD5;O*G{}(G{}D!}?V+;X%)#

`Xl&;fm:!n

%*qYVH#<UT>%*qF}#IT!qT>PYVH"PYVHM+rm(\)YVH#

YVHyZ#%*qYVHIyZv8(rl&_)#g{!qgl&/%dd?,G4C!n;IC#%*

qYVH2ITyZl&#TZ`~V/,l&D}?HZv8PQFcD5#TZ``p/,l&D}?H

Z;Zy(e6'ZD5D}?#

1'5#IT!qTB==PD;vr=v<!:
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v E}~VPDv8Pmiv#S`~V/DFmPE}_PNNd?D1'5Dv8#Cnv&CZ(e*

~Vd?D`l&/#1!DivB,g{`~V/PD3vv8DIVd?;P;v|,F}D5,M

O*Cv81'#;*AY;vd?|,F}5,G449v8PP;)(+;G+?)d?D51',

b)v82|(ZiDFmP#

v E}`pZDv8Pmiv#S``p/DFmPE}_PNNd?D1'5Dv8#bv&CZ(e*`

p/D`l&/#1!DivB,TZ``p/,v13vv8DIV;P;v|,(e6'ZDP'5

1,EO*Cv81'#

1!DivB,Z+=v``p/xP;fFm1,K}LTZ;iPD?vd?kZ~iPD?vd?xP

Fm,"Fc?v%*qDF}D\M;rK,P)l&ZmPI\a`NvV#IT!qTB!n:

gl&/%dd?#+Z;iPDZ;vd?kZ~iPDZ;vd?dT,@K`F#g{!qC!n,}

L+%*qYVHyZl&,x;Gl&_#TZ`~V/ry>d?,dTYw;IC#

MULT RESPONSE |n=S&\
9C|no(oT9IT:

v qC`oev,HD;fFm(C BY S|n)#

v |Ddvq=!n,|(;T>5j)(C FORMAT S|n)#

kND|no(N<Tq!j{Do(E"#
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Z 29 B (fa{

(fa{

v8PmMhv3FGP?MT>}]Dy>$_#IT(}}]`-wr“**”}Lq!v8Pm,(}“

5J”}Lq!5JF}Mhv3F,(}“=y5”}Lq!S:e3F#TO?v<9CK*9E"|ez

xhFDq=#g{k*T;,Dq=T>E",IT9C“4Pc\”M“4Pc\”y]h*XF}]T>#

4Pc\

“4Pc\”zID(fP,;,Dc\3F4PT>#9a)xPr;xc\3FDv8Pm#

>}#P`R,xc[jD+>#f1$E"DG<,|(=p"$wZM?{1$y$wDLjM?E#z

ITzI;](f,C(fa)vpDM1E"(Pm),b)E"4LjM?EVi(Vid?),a)P

?RLj"?EM?RLjZ?D?EDc\3F(}g=y=p)#

}]P#Pvh*v8Pmrc\3FD(fd?,"XF}]PDT>q=#

POP#Pv+(f.V*wviDI!Vid?,"XFc\3FT0POPDT>q=#TZ`vVid

?,TPmPH0Vid?D`pPD?vVid?D?v`pyP;v%@Di#Vid?&Gk"MV`

d?,|G+v8.V*P^vP_e,eD`p#?vVid?Dvp5ECr.s,w*%@;PvVZ

yP}]PDs_#

(f#XF(fD{eXw,|({ec\3F"1'5DT>"3`EMjb#

T>v8#*?vv8T>}]Pd?D5J5(r5j))#bazIPm(f,C(fI\H**(f*

$C`#

$@#;T>(fDZ;3#K!nTZ$@(fDq=+;&m{v(f\PC#

Q-T}]Er#TZ_PVid?D(f,ZzI(f.0Xk4Vid?5T}]D~Er#g{}]D

~Q-4Vid?D5Er,G4IT(}!qK!n4Z!&m1d#ZKP$@(f.s,K!nHdP

C#

q!**(f:4Pc\

1. SK%P!q:

Vv > (f > 4Pc\...

2. !q;vr`vd?w*“}]P”#TZ?v!(Dd?,Z(fPyzI;P#

3. TZQ-4SiEr"T>D(f,!q;vr`vd?w*“POP”#

4. TZxPVid?(eDSiDc\3FD(f,Z“POPd?”PmP!qVid?"%w“POP”i

PD**8(c\b?#

5. TZxP{ec\3FD(f,%w**8(c\b?#
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(f}]P/POq=

“q=”T0rXFPjb"Pm"D>Tk==T0}]5r5j)DT>#“}]Pq=”XF(f3R`}

]PDq=#“POq=”XFs`POPDq=#

Pjb#TZ!(Dd?,XFPjb#$jbZPPT/;P#9C Enter |IV$Zk*jb;PDX=

ek;P{#

PP;}D;C#TZ!(Dd?,XFPP}]5r5j)DTk==#5rj)DTk==;0lPjb

DTk==#zIT9PZ]ux8(DV{},r_9Z]SP#

PZ]#TZ!(d?,XF}]5r(eD5j)DT>#TZ;P(eD5j)DNN5,<UT>}]

5#(;JCZP**(fPD}]P#)

(f:**P/nU**P

b=v“**P”T0rXFV`iDc\3FT0{v(fDc\3FDT>#“**P”XFIVid?(e

D?v`pDSi3F#“nU**P”XFT>Z(f)2D{e3F#

ICDc\3FP5DM"5D=y5"n!5"ns5"v8E"8(5TOrTBDv8YVH"8(5

6'ZDv8YVH"j<n"eH"=nM+H#

(f:PO!n

“PO!n”XFPO`pE"Dd`M3`E#

3fXF#*!(Vid?D`pXFd`MV3#zITZPO`p.d8(`vUWP,r_ZBD3f

O*<?vPO`p#

**0DUP#XFPO`pj).d,r_}]kc\3F.dDUWP}#TZH|,vpv8PmV|

,PO`pDc\3FDiO(f,bHdPC;Zb)(fP,zITZv8Pm.dMc\3F.dek

Uq#

(f:!n

“(f: !n”XF1'5M(f3`ED&mMT>#

4PmE},P1'5Dv8#(S(fP)E}NN(fd?_P1'5DyPv8#

1'5T>*#Jmz8(Z}]D~Pzm1'5D{E#C{E;\G;vV{,CZm>531'5M

C'1'5#

Fc3}Dpc#Jmz*(fDZ;38(3k#

(f:<V

“(f: <V”XF?v(f3DmHM$H"3fO(fDECT0UWPMj)Dek#

3f<V#XFTP}(%?MW?)MV{}(sMR)m>D3_`T03_`ZD(fTk==#

3jbM3E#XF+3jbM3Ek(f}DVt*4DP}#
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POP#XFPOPDT>#g{8(K`vVid?,G4|GIT;ZV*DPr;ZZ;P#+yPV

id?ECZZ;PazIO-D(f#

Pjb#XFPjbDT>,|(jbB._"jbM(f}D.dDdtT0PjbD91Tk==#

}]PPkVij"#XF}]PE"(}]5M/rc\3F)`TZ?vPO`p*<&DPOj)DE

C#}]PE"DZ;PIT*<ZkPO`pj)`,DP,2ITSPO`pj).s8(DP}&*

<#(;JCZP**(f#)

(f:jb

“(f: jb”XF(fjbM3EDZ]MEC#n`I8( 10 P3fjbM 10 P3E,"xPIwP*s

Tk"SPMRTkDi~#

g{+d?ek=jbr3EP,G4d?D105j)r5aT>Zjbr3EP#ZjbP,aT>k3

*<&Dd?D5T&D5j)#Z3EP,aT>k3ax&Dd?D5T&D5j)#g{;P5j),

G4aT>5J5#

Xbd?#Xbd? DATE M PAGE Jmz+10UZr3kek=(f3<r3EDNb;P#g{}]

D~|,{* DATE r PAGE Dd?,G4;\Z(fjbr3EP9Cb)d?#

4Pc\

“4Pc\”zI;)**(f,Zb)(fP,;,Dc\3FT>Z%@DPP#

>}#P`R,xc[jD+>#fXZ1$E"DG<,|(=p"$wZM?{1$y$wD?E#zI

TzI;](f,C(fa)?v?ED**=p3F(}g=y5"n!5Mns5)#

}]P#Pvzh*dc\3FD(fd?,"XFT>q=T0*?vd?T>Dc\3F#

POP#Pv+(f.V*wviDI!Vid?,"XFPOPDT>q=#TZ`vVid?,TPmP

H0Vid?D`pPD?vVid?D?v`pyP;v%@Di#Vid?&Gk"MV`d?,|G+

v8.V*P^vP_e,eD`p#

(f#XF(fD{eXw,|(1'5DT>"3`EMjb#

$@#;T>(fDZ;3#K!nTZ$@(fDq=+;&m{v(f\PC#

Q-T}]Er#TZ_PVid?D(f,ZzI(f.0Xk4Vid?5T}]D~Er#g{}]D

~Q-4Vid?D5Er,G4IT(}!qK!n4Z!&m1d#ZKP$@(f.s,K!nHdP

C#

q!**(f:4Pc\

1. SK%P!q:

Vv > (f > 4Pc\...

2. !q;vr`vd?w*“}]P”#TZ?v!(Dd?,Z(fPyzI;P#

3. *|D3vd?Dc\b?,S“}]Pd?”PmP!qCd?,;s%w**#

4. *q!3vd?D`vc\b?,S4PmP!qCd?"+d`NFA“}]Pd?”PmP,*?vh

*Dc\b?F/;N#
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5. *T>|,OF"=y5"HJrd{VPPD/},%wek\F#ba+;v{*\FDd?EC=“

}]P”PmP#

6. TZQ-4SiEr"T>D(f,!q;vr`vd?w*“POP”#

}]Pc\/}

“**P”XF*!(}]Pd?T>Dc\3F#

ICDc\3FPOF"=y5"n!5"ns5"v8}"8(5TOrTBDv8YVH"8(56'Z

Dv8YVH"j<n"=n"eHM+H#

\FPD}]P**

“**P”XFT=vr|`}]PxP**D\Fc\3F#

ICD\Fc\3FPPDM"PD=y5"n!5"ns5"=P5.dDnV";PPD5}Tm;PP

D5DLT0P5`KD}#

PDM#\FPG“**P”PmPPDM#

PD=y5#\FPG“**P”PmPPD=y5#

PDn!5#\FPG“**P”PmPPDn!5#

PDns5#\FPG“**P”PmPPDns5#

Z;P - Z~P#\FPG“**P”PmPPDn#“**P”PmXk}C|,=P#

Z;P/Z~P#\FPG“**P”PmPPDL#“**P”PmXk}C|,=P#

% Z;P/Z~P#\FPG“**P”PmPZ;P<Z~PDYVH#“**P”PmXk}C|,=P#

PD}#\FPG“**P”PmPPDK}#

(f:Pq=

“4Pc\”D}]PMPOPq=`E!nk“4Pc\”PyhvD`,#

4Pc\:PO!n

“PO!n”XFPO`pD!FT>"d`T03`E#

!F#XFPO`pDT>!F#

3fXF#*!(Vid?D`pXFd`MV3#zITZPO`p.d8(`vUWP,r_ZBD3f

O*<?vPO`p#

!F0DUP}#XFPO`p}]M!F.dDUWP}#

4Pc\:!n

b)!nXF\FDT>"1'5DT>T0P**(fPD3`E#

\F#T>"jG?;PD\F;T>ZPDW?#
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1'5#zIT+1'5S(fPE},r_!q%vV{TZ(fP8>1'5#

P**D(f<V

“4Pc\”D(f<V!nkG)*“4Pc\”yhvD(f<V!n`,#

REPORT |nD=S&\
9C|no(oT9IT:

v Z%v**PDPPT>;,Dc\/}#

v +**Pek=G}]Pd?D}]PP,r_ek=c\/}DwViO(4O/})D}]PP#

v 9C“P;}”"“Z}”"“5J”M“YVH”w*c\/}#

v |+7XXFc\3FDT>q=#

v Z(fPDwv;,DcekUWP#

v ZPm(fP? n vv8sekUWP#

IZ REPORT o(D4ST,zI\a"V,Z9Co(9(B(f1,|TZTBYwG#PC:@FST

0rzID(f,4F"3y`&Do(,T0Dxo(TzIkzDh*+7;BD(f#

kND|no(N<Tq!j{Do(E"#
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Z 30 B I?TVv

I?TVvJmzP?b?LHDtTT0iIb)jHDn#“I?TVv”}LFcjHI?TDZ`#C

H?,9a)XZjHPDwn.dX5DE"#`Z`X5}IC4Fc@V_dDI?T@F#

>}#RDwim\TPCD==H?M'zbHp?9CI?TVv,zIT7(wimPwnD`%X*

LH,ITq!X4TD\e8jrw*;v{eDjHDZ?;BT,"RIT6p&SjHPE}DJb

n#

3F#?vd?MjHDhv"gnDc\3F"n.dD`XTM-=n"I?T@F"ANOVA m"`Z

`X5}"Hotelling T 2 T0 Tukey DISTli#

#M#TBI?T#MIC:

v Alpha (Cronbach)#K#MGZ?;BT#M,yZ=yDn.dD`XT#

v kV#K#M+jHpVI=v?V,"li=?V.dD`XT#

v Guttman#K#MFc Guttman DBgTq!f5I?T#

v =P#K#MYhyPn_P`HD=n,"RX4n.d_P`HDsn=n#

v Oq=P#K#MYh*=P#M,9YhyPn_P`HD=y5#

I?TVv}]"bBn

}]#}]ITG~V}]"Pr}]rxd}],+}]&GC}5`kD#

Yh#[l5&G@"D,Rnkn.dDsn&G;`XD#?Tn&_P~*},V<#jH&GIS

D,Tc?;n<k\CV_T`X#

`X}L#g{k*=wjHnD,}(TiwGqh*`va94zmnCVD#=),G49CrSVv

r`,LH#*j6,`d?i,I9C53[`VvT9d?[`#

q!I?TVv

1. SK%P!q:

Vv > LH > I?TVv...

2. !q=vr|`d?w*ISjHDI\IV#

3. S“#M”B-PmP!q#M#

I?TVv3F

IT!q`v;,D3F4hvjHMn#1!(fD3F|(v8}"n}MI?T@F,gBy>:

v Alpha #M#5} alpha;TZ~V}],|H,Z Kuder-Richardson 20 (KR20) 5}#

v kV#M#N=.dD`XT"Guttman kVI?T"Spearman-Brown I?T(`H$HM;`H$H)T

0?;kD alpha 5}#

v Guttman #M#I?T5} lambda 1 = lambda 6#

v =PMOq=P#M##MbOHEHli;sn=nD@F5"+2=nMf5=n;@FD+2nd

`XT;@FDI?TT0I?TD^+@F#
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hvT#*gv8DjHrnzIhv3F#

v n#*gv8DnzIhv3F#

v LH#*jHzIhv3F#

v jH(g{nQ>})#T>+?;nkId{niIDjHxPHO1Dc\3F#b)3F|(:Cn

SjHP>}1DjH=y5M=n"CnkId{niIDjH.dD`XT,T0CnSjHP>}

1D Cronbach alpha 5#

**#a)gjHPyPnDnV<Dhv3F#

v =y5 (Means). n=y5Dc\3F#T>n=y5Dn!"nsM=y5,n=y5D6'M=n,T

0nsn=y5kn!n=y5DH#

v =n#n=nDc\3F#T>n=nDn!"nsM=y5,n=nD6'M=n,T0nsn=nkn

!n=nDH#

v -=n#nd-=nDc\3F#T>n.dD-=nDn!"nsM=y5,n.dD-=nD6'M=

n,T0nsn.d-=nkn!n.dD-=nDH#

v `XT#n.dD`XTDc\3F#T>n.dD`XTDn!"nsM=y5,nd`XTD6'M=

n,T0nsn.dD`XTkn!n.dD`XTDH#

n.d#zInkn.dD`XTXsr-=nXs#

ANOVA m#zI`H=y5Dli#

v F li#T>X4b?=nVvm#

v Friedman (=#T> Friedman D(= Kendall D-,5}#K!nJCZTH6*N=D}]#(=l

iZ ANOVA mPf;(#D F li#

v Cochran (=#T> Cochrans Q#K!nJCZ+V'#Q 3FZ ANOVA mPf;(#D F 3F#

Hotelling T ==#zITB-YhD`d?li:jHODyPn_P`,D=y5#

Tukey DISTli#zITBYhDli:nP;fZIK;%X5#

`Z`X5}#zIv8Z5D;BTr{OHDb?#

v #M#!qCZFc`Z`X5}D#M#ICD#M*+rlO"+rfzM%rfz#1K*0lGf

zD,xnDwCL(1,!q+rlO;1K*0lMnDwCy*fz1!q+rfz#1K*0l

fz1!q%rfz#

v `M#!q8j`M#ICD`M*“;B”M“xT;B”#

v CExd#8(CExdDCEH#1!5* 95%#

v li5#8(Yhli5}DYh5#C5GC4k[l5xPHOD5#1!5* 0#

RELIABILITY |nD=S&\
9C|no(oT9IT:

v A!"Vv`XTXs#

v 4`XTXsTCZTsDVv#

v 8(kkV(D`HkV;,DpV=(#

kND|no(N<Tq!j{Do(E"#
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Z 31 B `,LH

`,LH"T0RTsdrv8d;i`kb?Da9#CNqG(}+[l5Vd=EnUd((#*~,

r},)PDX(;C5VD,by9UdPDc.dD`k!I\kx(DG`FT`%d#Z\`iv

B,bvEnUdD,HITbM"ITC4x;=Vv}]#

g{zQ-M[XH?Kd?,MIT+`,LHCwuY}]D<I(ZX*1,“`,LH”}LIy]`

d?}]Fc`k)#9I9C`,LHxPTsdrEndDG`FTDw[@(#Kb,“`,LH”}L

9IT&m4T`v4DG`FT}],r*I\aP`v@V_rJml&_#

>}#KGgNmb;,{5.dDX5?g{l&_D}]mwT;,9lM5MD{5P`FTH6@

(,zMIT9C`,LH4hv{Q_[cD,H#}g,zI\a"V;($_D[qMs!9I;v~

,Ud,CUdMzml&_y43D`FT#

3F#TZ?v#M:}]Xs"nELH/}]Xs"S && (Young)"&& (Kruskal)"RSQ"L$xj"

=y&&T0?nL$D RSQ(RMDS #M)#TZwvnl (INDSCAL) #M:?vweDwe(XMEV

8}#TZ4FD`,LH#MPD?vXs:?nL$D&&M RSQ#<:L$xj(~,r},),;,

ck`kD"c<#

`,LH}]"bBn

}]#g{}]GG`FT}],G4yPDG`FT<&CG(?D,&CC`,DLHxPH?#g{}

]G`d?}],d?IT*(?}]"~V`}]rF}}]#d?LHG;vX*Jb -- LH.dDnl

I\a0lb#g{d?ZLHOP\snl(}g:;vd?T@**%;H?,xm;vTj}*%;H

?),G4&C<GT|GxPj</(bIT(}`,LH}L4T/jI)#

Yh#`T42,`,LH}L;PV<Y(#k7#Z“`,LH: !n”T0rP!qJ1Db?6p(Pr

"(`r(H)T7#}7Fca{#

`X}L#g{zD?jGuY}],Xp1d?*(?1,MIT<G9Cm;V=(,4rSVv#g{

*7(`Fv8Di,k<G9CVc[`r k-means [`Vv9d`,LHVv#

qC`,LHVv

1. SK%P!q:

Vv > LH > `,LH...

2. !qAYDv}5d?CZVv#

3. Z“`k”iP,!q}]*`k}]rS}]4(`k#

4. g{z!qS}]4(`k,2IT*%vXs!qVid?#Vid?I*}5rV{.#

y]h*,zIT:

v 8(1}]*`k}]1`kXsDN4#

v 8(ZS}]4(`k19CD`kb?#
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`,LH:}]N4

g{zDn/}]/zm;iTsPD`kr_zm=iTs.dD`k,G48(}]XsDN4E\C=

}7Da{#

":g{“#M”T0r8(Pu~T,G4;\!q}TF#

`,LH:4(b?

`,LH9CG`FT}]4(LHVvb#g{zD}]*`d?}](H?=Dd?D5),MXk4(

G`FT}]E\Fc`,LHb#IT8(S}]4(G`FTb?Dj8E"#

H?#Jmz8(xPVvDG`FTb?#SkzD}]`M`XD“b?”i!q;v!n,;sSkG;

`b?`XDB-Pm!q;Vb?#IT9CD!nP:

v xd#7O`k"== Euclidean `k"Chebychev"xi"Minkowski r(F#

v F}#(=3Fb?r Phi ==3Fb?#

v ~*#7O`k"== Euclidean `k"LHnV"#=nV"=nr Lance M Williams#

4(`kXs#IT!q*VvD%;#!nP“d?.d”r“v8.d”#

*;5#Z3)ivB(}gC`n\sDLHb?d?1),zI\#{H+5j</,;sYFc|F5

(T~V`}];IC)#S“j</”B-PmP!q;vj</=(#g{;h*j</,G4!q^#

`,LH:#M

`,LHVv#MD}7@F!vZ}]D=fM#M>mD=f#

b?6p#9zIT8(}]D6p#!n*“r}”"“xd”r“HJ”#g{d?GPrD,!qr*a[l

5*s+|G1w,xd?,bya(;,v8D`H5)ManE/b*#

u~T#IT8(D)HOGPbeD#!n*“Xs”"“P”r“^<x”#

,#9zIT8(LHbv=8D,HT#TC6'PD?v}V<Fcv;vp8#8( 1 = 6 .dD{

};;P+Euclidean `k!*LH#M1EIT9Cn!* 1 D5#*qC%;Db,*n!5Mns58

(,;v5#

LH#M#9zIT8(w*LH4Pj<DY(#IT9CD!n*“Euclidean`k”r“vpnl Euclidean `

k”(2F* INDSCAL)#TZ“vpnl Euclidean `k”#M,g{JCZzD}]D0,MIT!qJm

:Dwe(X#

`,LH:!n

IT*`,LHVv8(!n#

dv#IT!qwVdv`M#ICD!n*“i<”"“vpwe<”"“}]Xs”T0“#MM!n**”#

j<#IT7(|z#9D1d#*|D1!5,kdk S &&U2T"n! S &&5Mns|zN}D5#

+!Z n D`k4w1'5#SVvPE}!ZC5D`k#
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ALSCAL |n=S&\
9C|no(oT9IT:

v 9CPX`,LHDDWPDd{}V`M#M,4 ASCAL"AINDS M GEMSCAL#

v T(`}]M(H}]xP`n=D*;#

v CPr}]Vv`FT(x;G`k)#

v Vv{e}]#

v +wVxjM(XXs#f=D~,"XBA!xPVv#

v ^F`,9*#

kND|no(N<Tq!j{Do(E"#

Z 31 B `,LH 143
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Z 32 B HJ3F

“HJ3F”}La)K;vhv=vLHd?dHJDc\3FD[OPm#

IT}rr5r4Vid?D5TdvEr#ITZdvP~XHJ3F(m,"+a{#f=b?D~#

>}#evXD?;vXP,!,D@[M[[.dDHJGqfZ<CD;BT?SdvP,zaKb=w

XDHJV<Tx;,#

3F#P;}"=y5"S(=y5"CExd"kn5} (COD)"TP;}*PDDdl5}"T=y5*

PDDdl5}"[q`X"V (PRD)"j<n"=yxT+n (AAD)"6'"n!Mns5"TC'8(D

6'rP;}HJPDYVHyFcD/P8}#

HJ3F}]"bBn

}]#9C}5zkrV{.TTVid?xP`k({err}6pb?)#

Yh#(eHJDVSMV8Dd?&G!}5DLHd?#

q!HJ3F

1. SK%P!q:

Vv > hv3F > HJ...

2. !qVSd?#

3. !qV8d?#

r_:

v !qVid?"8(a{PiDEr==#

v !qGqZ“i4w”PT>a{#

v !qGq+a{#f=b?D~T)Ts9C,"8(#fa{DD~D{F#

HJ3F

/PwF#/PwFDb?GhvHJV<D3F#

v P;}#P;}GbyD;v5,!ZC5DHJ}ksZC5DHJ}`H#

v =y5#HJD\M}THJD\}yC=Da{#

v (X=y5#VSD=y5}TV8D=y5yC=Da{#S(=y52GHJ4V8S(.sD=y

5#

v CExd#T>=y5"P;}MS(=y5(g{*s)DCExd#I8(sZHZ 0 R!Z 100 D

5w*CExd#

kn#b)3Fb?[l5PDdn?rV"?#

v AAD#=yxT+nGP;}HJDxTknsM"Ca{}THJ\}yCDa{#

v COD#kn5}G+=yxT+nm>*P;}DYVHDa{#

v PRD#[q`X"V2F*Xi8},G=y5}TS(=y5CvDa{#
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v P;}SPD COV#P;}SPDdl5}G+kP;}+nDy=ym>*P;}YVHDa{#

v =y5SPD COV#=y5SPDdl5}G+j<nm>*=y5YVHDa{#

v j<n#j<nGHJk=y5d+nD==.M,Y}THJ\}u;,!}D==yyC=Da{#

v 6'#6'GnsDHJu%n!DHJyCDa{#

v n!5#n!5Gn!DHJ#

v ns5#ns5GnsDHJ#

/P8}#/P5}H?dZ3vxdPDHJDYVH#P=V=(FcC5:

v ZTBHHJ.d#Zbo,xdG(}8(xdDn!5Mns5xT=(eD#dkn!H5MnsH

5,"%wmSIqCxd#

v ZTBHJ.Z#Zbo,xdG(}8(P;}DYVHx~=(eD#dk 0 = 100 .dD5"%w

mS#xdDBgHZ (1 – 0.01 × 5) × P;},OgHZ (1 + 0.01 × 5) × P;}#
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Z 33 B ROC z_

TZ4;vd?D=V`pTwexPV`DhF,K}LG@@dV`hFT\DPC=(#

>}#xPPK$DG}7X+M'V`IaO7{nM;aO7{n=`,rK*vvb)v_F(KXb

D=(#ROC z_IC4@@b)=(D'{gN#

3F#ROC z_BDxr,T0CExdM ROC z_Dxjc#<:ROC z_#

=(#ROC z_BDxrD@FITGN}==Fc,2IT9C+:8}#MTN}==Fc#

ROC z_}]"bBn

}]#lid?G(?d?#lid?DiI*X#*IPpVvr logistic XiyCDEJ,rG3v8>

@V_“7EH”(wedk;v`prm;v`pD6'Z)DfbLHODCV#4,d?ITGNN`

M,"8>wef}ytD`p#4,d?D58>D;v`p&S*}D#

Yh#Yh@V_LHOD}VvSm>wetZ;v`pDIEHvS,xLHOD}VuYm>wetZ

m;v`pDIEHvS#C'Xk!qD;v=rG}D#9YhQ*?vwef}ytD`p#

q! ROC z_

1. SK%P!q:

Vv > ROC z_...

2. !q;vr`vliEJd?#

3. !q;v4,d?#

4. 7(4,d?D}5#

ROC z_:!n
zIT* ROC Vv8(TB!n:

V`#Jmz8(xP}V`1,G|,9GE}Vg5#10KhCTdv;P0l#

li=r#Jmz8(`TZ}`pDLH=r#

xrDj<snDN}#Jmz8(@Fz_TBxrDj<snD=(#ICD=(GGN}(M+:8}

(#9JmzhCCExdDCEH#ICD6'G 50.1% = 99.9%#

1'5#Jmz8(gN&m1'5#
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Z 34 B #b

$b#M(}g_TXi)h*;iQ*dk4$ba{r?j5#;x,Zm`5J&CP,dk5(#G

;7(D##bJmz<G$b#MdkD;7(T,"RZfZ;7(TDivB@@wV#Ma{DI\

T#}g,zP;v|,DOI>w*dkD/{#M,+IZP!(/ZI>OfZ;7(T#zIT9C

#b4TK;7(TxP(#,"7(|T{sD0l#

IBM SPSS Statistics PD#b9C Monte Carlo (#ICEJV<(g}GV<)4T;7(dkxP(#,

"Sb)V<i!zIb)dkD#b5#5Q*Ddk#VL(*Q*5#IC?v;7(dkD#b5M

Q*dkDL(54@@$b#M,TFc#M?j#K}L+X4`N((#*}rNr}.rN),T!

C?j5V<Da{,"ICZXpPXEJXTDIJ#Z IBM SPSS Statistics OBDP,K}LD?NX

4<+zI;,D}]v8(G<),dP|,;7(dkD#b5/O"L(dkD5T0#MD;vr`

v$b?j#

(}Ty*#bDd?8(EJV<,9ITZ;P$b#MDivB#b}]#zID?v}]v8<|,

y8(d?D;i#b5#

*KP#b,zh*8(j8E",}g$b#M";7(dkDEJV<"b)dk.dD`XT,T0N

NL(dk5#Z8(#bDyPj8E".s,ITKPC#b,"IT!qTX+b)8(#f=#bF

.D~P#zIT+#bF.2mxd{C',;s{GITZ^hKbd4(8ZDivBKP#b#

ITZ=vgfO9C#b#“#b9(w”GI)C'hFMKP#bD_6gf#|a)j{&\/4hF

#b"+f6#f*#bF.D~"8(dvMKP#b#zIT9(yZ IBM SPSS #MD~r_#b9(

wP(eD;i(F=LD#b#z9ITZ“#b9(w”PSXVP#bF.,^D`XhC"KP#b,

r_!q#fQ|BD#bF.#TZG)5P#bF.Rw*rcKP#bDC',IT9C;vOr%D

gf#|Jmz^D`XhCTcZ;,u~BKP#b,+|"4a)CZhF#bD“#M9(w”j{&

\#

yZ#MD~hF#b

1. SK%P!q:

Vv > #b...

2. %w!q SPSS #MD~,;s%wLx#

3. r*#MD~#

#MD~G;v XML D~,dP|,y] IBM SPSS Statistics r IBM SPSS Modeler 4(D#M

PMML#kND Z 1523D:“#M”!n(;wbTq!|`E"#

4. Z“#b9(w”D“#b”!n(O,8(#bdkDEJV<ML(dk5#g{n/}]/|,#bd

kDz7}],k%w+?bOTT/7(k?vK`dkD}]bOnt\DV<,"7(|G.dD

`XT#TZ?vkz7}];bOD#bdk,zXk(}!qV<`M"dkXhN}w78(V

<#

5. %wKPTKP#b#1!ivB,CZ8(#bj8E"D#bF.+;#f=Z“#f”hCO8(D

;C#

IC!nP:
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v ^D#fD#bF.D;C#

v 8(#bdk.dDQ*`XT#

v T/FcV`dk.dDX*DP*m,"Z*b)dkzI}]19Cb)X*#

v 8(tPHVv,TwiDdL(dkD5r_Dd#bVNDV<N}yzzD'&#

v 8(_6!n,}ghC*zIDnsv8}r_ksxP2?!y#

v T(edv#

v +#b}]#f*}]D~#

yZT(e=LhF#b

1. SK%P!q:

Vv > #b...

2. %wdk=L,;s%wLx#

3. Z#M9(wD“#M”!n(O%wB(=L,TcZ$b#MP(e?v=L#

4. %w“#b”!n(,"8(#bdkDEJV<T0L(dkD5#g{n/}]/|,#bdkDz7

}],k%w+?bOTT/7(k?vK`dkD}]bOnt\DV<,"7(|G.dD`XT#

TZ?vkz7}];bOD#bdk,zXk(}!qV<`M"dkXhN}w78(V<#

5. %wKPTKP#b#1!ivB,CZ8(#bj8E"D#bF.+;#f=Z“#f”hCO8(D

;C#

IC!nP:

v ^D#fD#bF.D;C#

v 8(#bdk.dDQ*`XT#

v T/FcV`dk.dDX*DP*m,"Z*b)dkzI}]19Cb)X*#

v 8(tPHVv,TwiDdL(dkD5r_Dd#bVNDV<N}yzzD'&#

v 8(_6!n,}ghC*zIDnsv8}r_ksxP2?!y#

v T(edv#

v +#b}]#f*}]D~#

Z;P$b#MDivBhF#b

1. SK%P!q:

Vv > #b...

2. %w4(#b}],;s%wLx#

3. Z#b9(wPD“#M”!n(O,!q*#bDVN#zITSn/}]/P!qVN,2IT(}%

wB(4(eBVN#

4. %w“#b”!n(,"8(*#bDVNDEJV<#g{n/}]/|,dPNNVNDz7}],k

%w+?bOTT/7(k}]bOnt\DV<T07(b)VN.dD`XT#TZkz7}];b

ODVN,zXk(}!qV<`M"dkXhN}w78(V<#

5. %wKPTKP#b#1!ivB,#bD}]+#f=“#f”hCP8(DB}]/#mb,9a+#

bF.(CZ8(#bj8E")#f=“#f”hCP8(D;C#

IC!nP:
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v ^D#bD}]r_#fD#bF.D;C#

v 8(#bVN.dDQ*`XT#

v T/FcV`VN.dDX*DP*m,"Z*b)VNzI}]19Cb)X*#

v 8(tPHVv,TwiDd#bVNDV<N}yzzD'&#

v 8(_6!n,}ghC*zIDv8}#

S#bF.KP#b

P=v!nICZS#bF.KP#b#zIT9C“KP#b”T0rr“#b9(w”,0_w*CZS#b

F.KP#b#

*9C“KP#b”T0r:

1. SK%P!q:

Vv > #b...

2. %wr*VP#bF.#

3. 7#4!PZ#b9(wPr*4!r,"%wLx#

4. r*#bF.#

5. Z“KP#b”T0rP%wKP#

*S“#b9(w”KP#b,k4PTBYw:

1. SK%P!q:

Vv > #b...

2. %wr*VP#bF.#

3. !PZ#b9(wPr*4!r,"%wLx#

4. r*#bF.#

5. Z“#b”!n(O^DyPh*^DDhC#

6. %wKPTKP#b#

Kb,z9ITxPBPYw:

v hCr^DtPHVv,TwiDdL(dk5r#bdkDV<N}yx4D0l#

v +#bdkV<M`XTXBbO=B}]#

v |D#bdkDV<#

v T(edv#

v +#b}]#f*}]D~#

#b9(w

“#b9(w”a)KhFMKP#bDj{&\/#|Jmz4PTB#fNq:

v kT PMML #MD~P(eD IBM SPSS #M,hF"KP#b#

v *Iz8(D;iT(e=Ly(eD$b#MhF"KP#b#

v hF"KPZ;P$b#MDivBzI}]D#b#

v yZVP#bF.KP#b,r_^DNNF.hC#
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“#M”!n(
TZyZ$b#MD#b,“#M”!n(8(C#MD4#TZ4|($b#MD#b,“#M”!n(8(*

#bDVN#

!q SPSS #MD~#K!n8(Z IBM SPSS #MD~P(e$b#M#IBM SPSS #MD~G;v XML

D~r9uD~i5(.zip D~),dP|,y] IBM SPSS Statistics r IBM SPSS Modeler 4(D#M

PMML#$b#MI}L4(,}g IBM SPSS Statistics PD_TXiMv_w,"RIT<v=#MD~P#

zIT(}%w/@"/@=yhD~49Cd{#MD~#

#b'VD PMML #M

v _TXi

v T/_T#M

v ce_T#M

v ce_TlO#M

v ;c_T#M

v ~* Logistic Xi

v `n Logistic Xi

v Pr`nXi

v Cox Xi

v w

v Boosted w (C5)

v Pp

v ==[`

v K-=y5[`

v `q-xg

v fr/(v_Pm)

":

v Z#bP;'V9C_P`v?jVN(d?)rpVD PMML #M#

v Z#MP,~* Logistic Xi#MDV{.dk5^$ 8 vVZ#g{*+byDV{.dkkn/}]

/bO,k7#}]P5D$H;,} 8 vVZ#$H,} 8 vVZD}]5+SCdkD`XV`V<

PE},"Z“4%dD`p”dvmPT>*“4%d”#

dk#M=L#K!n8($b#MIz4(D;vr`vT(e=LiI#(}%wB(=LIT4(=

L#b+r*“=L`-w”#zIT^DVP=L,4F|GTw*B=LD#e,TdXBErM>}|

G#

v “#b9(w”;'V=Li53rZ?jd?PG_TD=L#

v T(e=L+4d;8(D3rxP@@#g{x(?jD=L@5Zm;v?j,G4Cd{?jXk

HI0;v=L4(e#

}g,ZBfDb}v=LP,profit D=L@5Z revenue M expenses D5,rK revenue M expenses

D=LXk;Z profit D=L.0#

revenue = price*volume
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expenses = fixed + volume*(unit_cost_materials + unit_cost_labor)

profit = revenue - expenses

Z;P#MDivB4(#b}]#!qK!nITZ;P$b#MDivB#b}]#(}Sn/}]/P

!qVN,r_(}%wB(T(eBVN,8(*#bDVN#

=L`-w

“=L`-w”Jmz*$b#M4(r^DT(e=L#

v =Lmo=IT|,n/}]/PDVN,r_zZ“=L`-w”P(eDBdkVN#

v zIT8(?jDtT,}gb?6p"5j)T0Gq*?jzIdv#

v zIT9C.0y(e=LD?jw*10=LDdk,b+Jmz4(nO=L#

v zIT*=L=ShvT"M#Z“#M”!n(O=LM"M+;pT>#

1. dk?j{F#(I!)%w“?j”D>rB=D`-Tr*“(eDdk”T0r,b+Jmz|D?j

D1!tT#

2. *9(;vmo=,IT+IV3y=“}5mo=”VNPr_Z“}5mo=”VNP1Sdk#

v zIT9Cn/}]/PDVN49(mo=,2IT(}%wB(4%4(eBdk#b+r*“(eD

dk”T0r#

v (}S“/}i”PmP!qi,;s+w“/}”PmPD/}(r!q/},;s%w“/}i”Pm`ZD

}7),IT3y/}#kdkyPj"KJEDN}#j"K+?D/}ia)KyPIC/}DP

m#T0rD#txrPT>T10y!/}Dr*hv#

v V{.#}Xk|,Z}EP#

v g{5|,!},G4Xk9CdE (.) w*!}8>{#

"b:#b;'VxPV{.?jD(F=L#

(eDdk: “(eDdk”T0rJmz(eBdk"hC?jtT#

v g{*Z=LP9CDdkZn/}]/P;fZ,G4XkH(eCdk,;sE\Z=LP9C#

v g{*Z;P$b#MDivB#b}],G4Xk(eyPZn/}]/P;fZD#bdk#

{F#8(?jrdkD{F#

?j#zIT8(?jDb?6p#1!b?6p*,x#z9IT8(Gq*K?j4(dv#}g,TZ

;inO=L,zI\;Tns;v=LD?jdvPK$,rKzIT;T>d{?jDdv#

*#bDdk#K!n8(+4UZ“#b”!n(O8(DEJV<4#bdk5#b?6p7(;i1!V

<,Z0Rkdk}]bOnt\DV<1(Z“#b”!n(O%wbOr+?bO),+Tb)1!V<S

T<G#}g,g{b?6p*,x,G4+<G},V<(JCZ,x}]),x;a<G~n=V<#

":TZV{.dk,k!q“V{.”b?6p#*#bDV{.dk^Z“V`”V<#

L(5dk#b+8(dk5*Q*,"R+L(*Q*5#L(dkI*}5rV{.#*L(dk8(

5#V{.5;&|,Z}EP#

5j)#zIT*?j"#bdkML(dk8(5j)#5j)Zdv<mMmP9C#
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“#b”!n(
“#b”!n(8(}$b#MTbDyP#btT#Z“#b”!n(OIT4PTB#fNq:

v 8(#bdkDEJV<ML(dk5#

v 8(#bdk.dD`XT#TZV`dk,IT8(*b)dkzI}]1,9Cn/}]/Pb)d

k.dfZDX*#

v 8(_6!n,g2?iyMbOV<=z7}]Dj<#

v T(edv#

v 8(#bF.D#f;C,"I!q#f#b}]#

#bVN

*KP#b,Xk+?vdkVN<8(*L(dkr#bdk##bdkGd5;7(,"+S8(DEJ

V<i!zIDb)5#fZy*#bDdkDz7}]1,ITT/7(kC}]bOnt\DV<T0b

)dk.dDNN`XT#g{z7}];IC,r_zh*XbDV<r`XT,z2ITV/8(V<r

`XT#

L(dkGb)d5Q*,"Z#bzID?vv8P#V;dD5#}g,z5Pz[D_TXi#Mw*

dk}?D/},|([q,"Rz#{+[qL(*10P![q#;s,z+[q8(*L(dk#

TZyZ$b#MD#b,#MPD?v$bd?<GC#bDdkVN#TZ4|($b#MD#b,“#

M”!n(O8(DVNGC#bDdk#

T/bOV<,"Fc#bdkD`XT#g{n/}]/|,z*#bDdkDz7}],G4ITT/R

=kb)dkD}]bOnt\DV<,"7(|G.dDNN`XT#=hgBy>:

1. i$z*#bD?vdkGqkn/}]/PD}7VN%d#b)dk+Z“dk”PPPv,“bO=”

P+T>n/}]/PD%dVN#zIT(}S“bO=”B-PmP!q;,n?,+dk%d=n/

}]/PD;,VN#

“bO=”PPD -^- 5m>dk^(kn/}]/PDVNT/%d#1!ivB,dk4{F"b?6

pM`M(}VrV{.)k}]/VN%d#g{n/}]/;|,dkDz7}],G4h*V/8

(dkV<r+dk8(*L(dk,gByv#

2. %w+?bO#

bOnt\DV<0d`XN}T>Z“V<”PP,"Zz7}]D1=<(ruN<)O~ST>V<<#

#bdk.dD`XTT>Z“`XT”hCO#(}!qdkP"%wbOj8E",zITlibOa{"

(FX(dkDT/V<bO#kND Z 1563D:bOj8E";wbTq!|`E"#

(}!qdkP"%wbO,ITkTX(dkKPT/V<bO#yPkn/}]/PVN%dD#bdk

.dD`XT2+T/Fc#

":

v 1YNN#bdk5Dv8<aSV<bO"`XTFcT0I!P*mFc(kT_PV`V<Dd

k)PE}#zIT!q8(Gq+_PV`V<DdkDC'1'5S*P'#1!ivB,b)5S

*1'#PX|`E",kNDZ 1573D:_6!n;#

v TZ,xdkMPrdk,g{R;=NNyliV<DIS\bO,G4(i9C“-i”V<w*nt\

DbO#TZ,xdk,-iV<Gz7}]D[}V</}#TZPrdk,“-i”V<Gz7}]DV

`V<#
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V/8(V<#zITS`MB-PmP!qV<,"Z“N}”xqPdkV<N},SxV/8(NN#b

dkDEJV<#;)zdkV<N}s,+Z“N}”xqT_yZy8(DN}T>y>V<<#TBGP

XX(V<D;)5w:

v V`#V`V<hv_PL(}?D5(F*`p)DdkVN#?v`p_PX*DEJ,yP`pDE

J\MHZ 1#*dk`p,k%w“N}”xqPDs`P,"8(`p5#ZR`PPdkC`pDX*

EJ#

":4T PMML #MDV`dk_Py]C#M7(D`p,b)`p;I^D#

v :~n= - '\#hvZTirPPZ[l=8(I&N}.0'\N}DV<#N} thresh G8(DI

&N},xN} prob GNNx(TiPDI&EJ#

v :~n= - Ti#hvZ[l=8(I&N}.0yhTiN}DV<#N} thresh G8(DI&N},

xN} prob GNNx(TiPDI&EJ#

v 6'#CV<I;ixdiI,"*?vxd8(X*DEJ,yPxdDEJ\MHZ 1#x(xdZD

5i!TZCxdO(eDyHV<#(}dkn!5"ns5MX*EJ4I8(xd#

}g,zO*-DOI>P 40% DI\T*?~z7 $10 - $15,P 60% DI\T*?~z7 $15 - $20#

G4,zIT9C6'V<4TI>(#,dP|(=vxd [10 - 15] M [15 - 20],"+Z;vxdDX

*EJh* 0.4,+Z~vxdDX*EJh* 0.6#b)xd;h*G,xD,|GuAITX~#}g,

zIT8(xd* $10 - $15 M $20 - $25 r $10 - $15 M $13 - $16#

v Weibull#N} c GI!D;CN},CZ8(V<-cDyZ;C#

BPV<DN},ek“Fcd?”T0rP`X*fzd?/}DN},e`,:Bernoulli"Beta"~n="

8}"$j"T}},":~n=(TiM'\)"},"4IMyH#

8(L(dk#(}S“V<”PPD`MB-PmP!q“L(”"dkL(5,IT8(L(dk#5ITG

}5rV{.,!vZdkG}59GV{.#V{.5;&|,Z}EP#

8(#b5D_g#s`}V<'V8(#b5DO^MB^#zITZn!5D>rPdk5T8(B^,

"ITZns5D>rPdk5T8(O^#

x(dk#(}!PxPx<jDPPD4!r,ITx(dk,Sx+CdkE}ZT/V<bO.b#1

zV/8(V<rL(5,"#{7#d;\T/V<bO0l1,bG#PC#mb,g{zrca)#b

F.xd{C'2mT){GZ“KP#b”T0rPKP,"R#{{9TX(dkxPNN|D,G42n

CxPx(#ZKivB,^(Z“KP#b”T0rP^DTx(dkD8(#

tPHVv#tPHVvJmz*?v8(5zI;i@"D#bv8(4,m;#b),SxwiL(dk

PDr_#bdkDV<N}PD53Td/D'&#*8(tPHVv,k!qL(dkr#bdk,;s

%wtPHVv#tPHVvV^Z%;L(dkr_#bdkD%;V<N}#kNDZ 1563D:tPH

Vv;wbTq!|`E"#

“bO”4,<j

“bO=”PPD<jm>?vdkVNDbO4,#

m 3. 4,<j.

<j hv

P4*dk8(V<,"RCdk4;8(*L(#*KP#b,zXk*Cdk8(V<,r+

d(e*L("8(L(5#
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m 3. 4,<j (x).

<j hv

Cdk.0;bO=n/}]/P;fZDVN#^h4PNNYw,}Gzrc+dkDV<X

BbO=n/}]/#

nt\DbOV<Qf;*“bOj8E"”T0rPDm;V<#

dkQhC*nt\DbOV<#

V<QV/8(rtPHVv|zQ*Kdk8(#

bOj8E": “bOj8E"”T0rT>bOX(dkDT/V<bOa{#b)V<4bOEHEr,n

t\DbOV<PZn0f#(}Z“9C”PP!qyhV<D`&%!4%,zIT2Gnt\DbOV

<#!q“9C”PPD%!4%9IT>ZCdkDz7}]1=<(ruN<)O~SDV<<#

bO3F#1!ivB,TZ,xVN,9C Anderson-Darling li47(bOEH#Kb,vTZ,xVN,

z9ITZ“_6!n”hCP8(9C Kolmogorov-Smirnoff li47(bOEH#TZ,xdk,b=Vl

iDa{T>Z“bO3F”PP(A * Anderson-Darling;K * Kolmogorov-Smirnoff),"ICy!li4T

V<xPEr#TZPrM{edk,9C(=li#kliX*D p 52aT>#

N}#Z“N}”PPT>K?vkbOV<X*DV<N}#BPV<DN},ek“Fcd?”T0rP`X

*fzd?/}DN},e`,:Bernoulli"Beta"~n="8}"$j"T}},":~n=(TiM'

\)"},"4IMyH#kND wbTq!|`E"#TZV`V<,N}{FG`p,N}5G`X*D

EJ#

9C(FV</XBbO#1!ivB,9Cb?6p47(T/V<bOy<GDV</#}g,ZbO,

xdk1,+<GT}},M$j.`D,xV<,x;a<G4IM~n=.`Dk"V<#zITZ“X

BbO”PP!qV<,Tc!q1!V<DS/#z9ITSS*(b?)B-PmP!qd{b?6p,

"Z“XBbO”PP!qV<,Sx2G1!V</#%wKPXBbOT9C(FV</xPXBbO#

":

v 1YNN#bdk5Dv8<aSV<bO"`XTFcT0I!P*mFc(kT_PV`V<Dd

k)PE}#zIT!q8(Gq+_PV`V<DdkDC'1'5S*P'#1!ivB,b)5S

*1'#PX|`E",kNDZ 1573D:_6!n;#

v TZ,xdkMPrdk,g{R;=NNyliV<DIS\bO,G4(i9C“-i”V<w*nt\

DbO#TZ,xdk,-iV<Gz7}]D[}V</}#TZPrdk,“-i”V<Gz7}]DV

`V<#

tPHVv: tPHVvJmzwiZ8(5/6'ZDdL(dkr#bdkDV<N}yx4D0l#

*?v8(5zI@"D#bv8/,24%@D#b,b+JmzwiDddkD0l##bv8D?v/

OF*;N|z#

|z#K!nJmz8(dkd/D5/#

v g{z*Dd3vV<N}D5,kSB-PmP!qN}#Z“|zN}5”xqPdk5/#%wLxa

+8(D5mS=`XdkD“N}”xqP,"(};vw}8(C5D|z`E#
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v TZV`M6'V<,ITDdwv`prxdDEJ,+`p5MxdKc;CDd#kSB-PmP

!q`prxd,"Z“|zN}5”xqP8(EJ/#d{`pxdDEJ+T/vv`&w{#

^|z#9CK!n4!{dk|z#%wLx+}%b)|z#

`XT

*#bDdkVN(#Q7(`X,}g,m_keX#*K7##b5#tb)`XT,Xk<G*#bD

dk.dD`XT#

bO1XBFc`XT#K!n8(,(}“#bVN”hCPD+?bOrbOYw+V<kn/}]/bO

1,+T/Fc#bdk.dD`XT#

bO1;XBFc`XT#g{zrcV/8(`XT,"R{9ZT/+V<bO=n/}]/12G`X

T,k!qKn#Z“`XT”xqPdkD5XkiZ -1 k 1 .d#5* 0 8(Z`XdkT.d;fZ

`XT#

XC#ba+yP`XTXC* 0#

T_PV`V<Ddk9CbOD`rP*m#TZ_PV`V<Ddk,ITy]hvKb)dk.dDX

*Dn/}]/T/Fc`rP*m#;s,Z*b)dkzI}]1,9CbvP*m#g{z!q#f#

bF.,G4bvP*m+#fZF.D~P,"ZzKPCF.19C#

v y]n/}]/FcP*m#g{z}Z9CdP|,P*mDVP#bF.,G4ITy]n/}]/

XBFcCP*m#KYw+2GQ0kDF.D~PDP*m#

v 9C0kD#bF.PDP*m#1!ivB,Z0kdP|,P*mD#bF.1,+9CCF.PD

P*m#(}!qy]n/}]/FcP*m,ITy]n/}]/XBFcP*m#

_6!n

v8Dns}?#K!n8(*zID#b}]0X*?j5Dnsv8}?#g{8(KtPHVv,K*

?N|zDnsv8}?#

#9j<D?j#g{$b#M|,`v?j,G4IT!q*Td&C#9j<D?j#

#9j<#b)!n8(ZzInsJmv8}?.0I\#9#bDj<#

v VxAo=ns}?#K!n8(+VxzI#bv8,1Ao=nsv8}?#

v T2?!ys#9#g{z#{7#T8(?jV<D;v2?dViy,k9CK!n#b+VxzI#

bv8,1AjI8(D2?iyro=nsv8}?#g{$b#M|,`v?j,kS#9j<D?

jB-PmP!q*Td&CKj<D?j#

`M#zIT(}8(?j5(g 10,000,000)rYV;}(gZ 99 vYV;})4(e2?xrD_g#

g{zZ`MB-PmP!q“5”,kZ“5”D>rPdk_g5,"9Cs/R`B-Pm48(bGs
`9GR`2?xrD_g#g{Z`MB-PmP!qK“YV;}”,kZ“YV;}”D>rPdk5#

5J#8(Xk&Z2?xrZD?j5}?,T7#T2?dViy#1o=C}?1,+#9zIv

8#

v 1=y5CExd&Z8(P5Z1#9#g{z#{7#x(?jD=y5_P8(+7H,k9CK!

n#b+VxzI#bv8,1AqC8(D+7Hro=nsv8}?#*9CK!n,&8(CEH

MP5##bv8+VxzI,1A8(.=DX*CExd&ZP5Z#}g,zIT9CK!n48

(VxzIv8,1A 95% CEHD=y5CExd&Z=y5D 5% TZ#g{$b#M|,`v?j,

kS#9j<D?jB-PmP!q*Td&CKj<D?j#
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P5`M#zIT+P58(*}5r=y5YVH#g{ZP5`MB-PmP!qK“5”,kZ“P5

(5)”D>rPdkP5#g{ZP5`MB-PmP!qK“YVH”,kZ“P5(YVH)”D>rP

dk5#

*!yDv8}#K!n8(Z+#bdkV<bO=n/}]/1*9CDv8}#g{zD}]/G#

s,zI\a<G^F*CZV<bODv8}#g{z!q^F* N vv8,G4+9C0 N vv8#

bOEHj<(,x)#TZ,xdk,zITZ+#bdkV<bO=n/}]/1,9C Anderson-

Darling r Kolmogorov-Smirnoff bOEHli4ErV<#1!!q Anderson-Darling li,"Rg{z#

{7#Z2?xrDnQbO,(iz9CCli#

-iV<#TZ,xdk,-iV<Gz7}]D[}V</}#zIT8(*CZFc,xdkD-iV<

DVd}?#1!5* 100,ns5* 1000#

X4a{#hCfzVSJmz4F#b#8(;v{},r%wzI,b+zz;viZ 1 k 2147483647

.d(|( 1 M 2147483647)D1fz{}#1!5* 629111597#

":TZX(fzVS,+4Fa{,}G_L}"z|D#ZX(FczO,_L}#VH(,}GKP SET

THREADS |no(xP|D#g{r*9CZ?c(47(?vFczD_L}xZ;,FczOKP#b,

G4_L}I\"z|D#

_PV`V<DdkDC'1'5#b)X~8(Gq+_PV`V<DdkDC'1'5S*P'#yPd

{`MDdkD531'5MC'1'5<U;S*^'#yPdk<Xk_PP'D5,byE\+v8|

(ZV<bO"`XTFcT0I!P*mDFcP#

\H/}

b)hCJmz*,x?jT(eEJ\H/}M[}V</}Ddv,T0*V`?jT(e$b5DuN

<#

EJ\H/} (PDF)#EJ\H/}T>?j5DV<#TZ,x?j,|Jmz7(?j&Zx(xrZD

EJ#TZV`?j(_P{erPrb?6pD?j),+zIuN<TT>&Z?v?j`pZDv8Y

VH#9a)KJO PMML #MV`?jDd{!n,"xPTByvD“*(fD`p5”hC#

TZ==[`#MM K-Means [`#M,+zI[`I1uN<#

[}V</} (CDF)#[}V</}T>?j5!ZrHZ8(5DEJ#|vT,x?jIC#

,i;C#zIT8( PDF M CDF <mPIF/DN<_Du<;C#TB^_uMO^_u8(D5G8

.=aOD;C,x;GYV;}#zIT(}!q:^n}%B=D_u,2IT(}!q^n}%O=D

_u#1!ivB,b)_u(;ZZ 5 vMZ 95 vYV;};C#g{IZtPHVv|zzzK`v?

jra{xZ%v<mOT>`vV</},G41!V<G8Z;N|zrZ;v?jDV<#

N<_(,x)#zIT*s*,x?jDEJ\H/}M[}V</}mSwV91N<_#

v wqj#zITZ`TZ?j=y5S/u8(j<n}D;CmSN<_#

v YV;}#(}Z“W?”M“%?”D>rPdk5,ITZ?jV<D;vr=vYV;5&mSN<_#

}g,“%?”D>rPD5 95 m>Z 95 vYV;},4,95% D[l5;ZK5.B#,y,“W?”D

>rPD5 5 m>ZevYV;},4,5% D[l5;ZK5.B#

v (FN<_#zITZ8(?j5&mSN<_#
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":g{IZtPHVv|zzzK`v?jra{xZ%v<mOT>`vV</},G4N<_v&CZ

Z;N|zrZ;v?jDV<#zIT9C“<m!n”T0r((} PDF r CDF <mxPCJ)*d{V

<mSN<_#

X~;,,x?jDa{#Z`v,x?jDivB,K!n8(GqZ%v<mOT>yPK`?jDV<

/},dPEJ\H/}M[}V</}VpT&;v<m#g{;!qK!n,?v?jDa{+T>Z%

@D<mO#

*(fD`p5#TZ_PV`?jD PMML #M,#Ma{G;iPX?j5&Z?v`pPD$bEJ,

?v`p;vEJ#_Pn_EJD`p+w*$b`p,"CZzI0fDEJ\H/}hCPhvDuN

<#!q$b`p+zICuN<#!q$bEJ+*?jD?v`pzI$bEJDV<1=<#

kTtPHVvxPVi#|,tPHVvD#b+*CVv(eD?N|z(10DddkD?v5T&;

N|z)zI@"D$b?j5/#g{fZ|z,V`?jD$b`puN<+T>*|,yP|za{D

4=uN<#zIT!qT`pr|zxPVi#

dv

zmg<m#zmg<mTuN<N=(}`VH?4T>?jM#bdk.dDX5#

v ?jkdkD`XT#K!n4(x(?jkd?v#bdk.d`X5}Dzmg<m#K`zmg<m

;'V_P{erPrb?6pD?jr__PV`V<D#bdk#

v T=nD1W#K!n4(zmg<mTT>?v#bdkT?j=nD1W,b+Jmz@@?vdkT

?j\e;7(TD1WLH#K`zmg<m;'V_PPrr{eb?6pD?jr__PBPNN

V<D#bdk:V`"Bernoulli"~n="4Ir:~n=#

v ?jTd/DtPH#K!n4(zmg<mT(}SOru%8(}?DdkX*V<Dj<n4T>w

{?v#bdkT?jD0l#K`zmg<m;'V_PPrr{eb?6pD?jr__PBPNN

V<D#bdk:V`"Bernoulli"~n="4Ir:~n=#

?jV<d<#d<T,x?jIC#g{$b#M_P`v,x?j,"Rz#{Z%v<mOT>yP?

jDd<,k!PX~;,?jDa{#

?jkdk"c<#?jk#bdk"c<T,xMV`?jyIC,dP|(_P,xMV`dkD?j"

c#f0V`?jrV`dkD"cT>*H<#

4(YV;5m#TZ,x?j,zITqC?jV<D8(YV;}m#DV;}(Z 25"50"75 vYV

;})+[l5V*Dvs!`HDi#g{z#{`HiD}?;HZ 4,k!qxd"8(}?#!q(

FYV;}T8(wvYV;},}gZ 99 vYV;}#

?jV<Dhv3F#K!n4(,xMV`?jT0,xdkDhv3Fm#TZ,x?j,Km|(=y

5"j<n"P;}"n!5Mns5"8(.=D=y5CExd,T0?jV<DZ 5 M 95 vYV;}#

TZV`?j,Km|(&Z?v?j`pPDv8YVH#TZ PMML #MDV`?j,Km9|(?v

?j`pD=y5EJ#TZ,xdk,Km|(=y5"j<n"n!5Mns5#

dkD`XTMP*m#K!nT>#bdk.dD`X5}Dm#y]P*mzI_PV`V<Ddk1,

9+T>*b)dkzID}]DP*m#

*|(ZdvPD#bdk#1!ivB,dvP|,yP#bdk#zITSdvPE}!(#bdk#b

+Szmg<m""c<MmqdvPE}b)#bdk#
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,x?jD^F6'#zIT*;vr`v,x?j8(P'5D6'#&Z8(6'.bD5+SyPk?

j`X*DdvMVvPE}#*hCB^,kZ“^F”PP!qB^,"Z“n!5”PPdk5#*hCO

^,kZ“^F”PP!qO^,"Z“ns5”PPdk5#*,1hCB^MO^,kZ“^F”PP!q=

_,"Z“n!5”M“ns5”PPdk5#

T>q=#zIThC?jMdk5(L(dkM#bdk)DT>q=#

#f

#fK#bDF.#zIT+10D#bf6#f*#bF.D~##bF.D~_P .splan )9{#zIT

Z“#b9(w”PXBr*CF.,"I!qvv^D,;sKP#b#zIT+#bF.2mxd{C',

;s{GITZ“KP#b”T0rPSTKP##bF.|,}BPwnTbDyPf6:\H/}DhC"

<mMmDdvhC"bOD_6!nhC"-iV<T0fzVS#

+#b}]#f*B}]D~#zIT+#bdk"L(dkM$b?j5#f= SPSS Statistics }]D~"

10a0PDB}]/r_ Excel D~#}]D~D?vv8(rP)<I?jD$b5T0zI?j5D#

bdkML(dkiI#8(tPHVvs,?N|z<+zIj"K|z`EDv8D,x/#

“KP#b”T0r
“KP#b”T0rJOG)5P#bF.Rw*rcKP#bDC'#|9a)K;)&\TJmzZ;,u

~BKP#b#|Jmz4PTB#fNq:

v hCr^DtPHVv,TwiDdL(dk5r#bdkDV<N}yx4D0l#

v +;7(dkDEJV<(T0b)dk.dD`XT)XBbO=B}]#

v ^D#bdkDV<#

v T(edv#

v KP#b#

“#b”!n(
“#b”!n(Jmz8(tPHVv"+#bdkDEJV<kb)dk.dD`XTXBbO=B}],T

0^Dk#bdkX*DEJV<#

TZ#bF.P(eD?vdkVN,“#bdk”xq<|,;vu?#?vu?T>dk{F0dX*DE

JV<`M,T0X*V<z_Dy><#?vdk9_PX*D4,<j(xP4!jGDJ+2&),b

ZzXB+V<bO=B}]1G#PC#Kb,dk9I\|,;vx<j,|m>CdkZ“KP#b”T

0rP;x(,^(^DrXBbO=B}]#*^DQx(Ddk,zh*Z“#b9(w”Pr*#bF

.#

?vdkITG#brL(dk##bdkGd5;7(,"+S8(DEJV<i!zIDb)5#L(d

kGb)d5Q*,"Z#bzID?vv8P#V;dD5#*9CX(dk,kZ“#bdk”xqP!q

`&Du?#

8(tPHVv

tPHVvJmz*?v8(5zI;i@"D#bv8(4,m;#b),SxwiL(dkPDr_#b

dkDV<N}PD53Td/D'&#*8(tPHVv,k!qL(dkr#bdk,;s%wtPHV

v#tPHVvV^Z%;L(dkr_#bdkD%;V<N}#kNDZ 1563D:tPHVv;wbT

q!|`E"#

+V<XBbO=B}]
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*+#bdkDEJV<(T0b)dk.dD`XT)T/XBbO=B}]:

1. i$?v#MdkGqkn/}]/PD}7VN%d#?v#bdk<kn/}]/PDX(VNb

O,CVNZCdkD`XVNB-PmP8(#zIT0RxP4!jG0JED4,<jT=c7(

;%dDdk,gBy>#

2. (}!qk}]/PDVNbO"SPmP!qVN,IT^DNNX*DVN%d#

3. %w+?bO#

TZbOD?vdk,ZT>k}]bOnt\DV<1,9+T>~SZz7}]1=<(ruN<)OD

V<<#g{R;=IS\DbO,G4a9C-iV<#TZbO=-iV<Ddk,z+;\4=z7}

]D1=<,r*-iV<5JOGIC1=<m>D#

"b:PX4,<jDj{Pm,kNDZ 1543D:#bVN;wb#

^DEJV<

zIT^D#bdkDEJV<,"I!q+#bdk|D*L(dk,4.`I#

1. !qdk,"!qV/hCV<#

2. !qV<`M,"8(V<N}#*+#bdk|D*L(dk,kZ`MB-PmP!q“L(”#

;)zdkV<N}s,Zdku?PT>Dy>V<<+|BT43zD|D#PXV/8(EJV<D|

`E",kNDZ 1543D:#bVN;wb#

bO1|(V`dkDC'1'5#K!n8(kn/}]/PD}]xPXBbO1,Gq+_PV`V<

DdkDC'1'5S*P'#yPd{`MDdkD531'5MC'1'5<U;S*^'#yPdk<

Xk_PP'D5,byE\+v8|(ZV<bOT0`XTFcP#

“dv”!n(
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