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Z 1 B Advanced Statistics ri

Advanced Statistics !na)D}LITa)H Statistics Base !n|_6D(#!n#

v “GLM `d?”T“GLM %d?”a)D;c_T#MxPK)9,TJm9C`vrd?#|x;=D)9

“GLM X4b?”JmX4b?`vrd?#

v “=nIVVv”G+rd?DIdTVb*L(MfzIVDX($_#

v “_TlO#M”T;c_T#MxPK)9,rKJm}]mVv`XDM;c(DIdT#rK,_Tl

O#Ma)K;v\;M}]D=y59\;Md=nM-=n(#DinT#

v “ce_T#M”(GZLM) EmKsnnD},Yh,v*srd?(}*;rX*/}k$bd?_T`X#

“ce@F=L”(GEE) T GZLM xPK)9,TJmX4b?#

v “;cT}_TVv”Jmz*;fV`F}}]bO#M,“#M!qT}_TVv”IozzZ#Md!

q#

v “Logit T}_TVv”JmzbOT}_T#M4VvV`rd?k;vr`vV`$bd?.dDX5#

v “zf”Vv(}“Y|m”a),CZli1dB~d?DV<,I\4rSd?.=Vv;“Kaplan-Meier”

zfVvCZli1dB~d?DV<,I\4rSd?.=Vv,r4Vcd?.=zz%@DVv;

“Cox Xi”CZy]x(-d?D5T8(B~D1d(##
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Z 2 B GLM `d?Vv

“GLM `d?”}L(};vr`vrSd?r-d?*`vrd?a)XiVvM=nVv#rSd?+\e

.VIi#(}9CK;c_T#M}L,zITliXZrSd?Trd?*OV<DwvViD=y5D

'&D-Yh#ITwirS.dD;%T0%vrSD'&#mb,9IT|,-d?D'&T0-d?k

rSD;%#TZXiVv,Td?($bd?)8(*-d?#

=bkG=b#MyIxPli#g{#MPD?v%*q|,`,Dv8},rhFG=bD#Z`d?#

MP,#MPD'&}pD==MT0sn==MTXsN=m>,x;GT%d?VvPDj?N=m>#

b)XsF* SSCP(==Mkf})Xs#g{8(K`vrd?,ra)9C Pillai Dl#"Wilks D

lambda"Hotelling Dl#"Roy Dnsyu~T0|F F 3FD`d?=nVv,,19a)?vrd?D

%d?=nVv#}KliYh,“GLM `d?”}L9zIN}@F#

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

=y5.dDn5#@F_J=y5*#MPD%*qa)K$b=y5@F5,Rb)=y5DE*<(;

%<)JmzaITdP;)X5xPIS/#%@*?vrd?4P==`XHOli#

Pn"$b5"Cook `kT0\K5ITmf*}]D~PliYhDBd?#mb9a)Pn SSCP Xs

(PnD==Mkf}D=Xs)"Pn-=nXs(Pn SSCP Xs}TPnDTIH)MPn`XTXs

(Pn-=nXsDj</N=)#

WLS (XJmz8(;vd?,C4kTS(n!== (WLS) Vv*[l53h;,(X,by2mIT9

%b?D;,+7H#

>}# 3\OFlL*b?\O$D}VtT:M:QT"bsM;8wH#'L9C=V7vYHMmSA

?xPK"T,"T7vYHMmSA?DwViOH?Kb}VtT#'L"V7vYHMmSA?%@z

zDa{\wT,+b=VrSD;%wC";wT#

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

3F# ==6'liM`XHO:n!TxTnl"Bonferroni"Sidak"Scheffé"Ryan-Einot-Gabriel-Welsch `

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

Duncan"Hochberg’s GT2"Gabriel"Waller Duncan t li"Dunnett(%`M+`)"Tamhane’s T2"Dunnett’s

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

D=n,JTli;Trd?-=nXsD,JT Box D M liT0 Bartlett DrNHli#

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

GLM `d?}]"bBn

}]# rd?&G(?D#rS&GV`rS,IT_P}V5rV{.5#-d?Gkrd?`XD(?d

?#

Yh# TZrd?,}]G4T`d?},\eDfzr?y>;Z\eP,yP%*qD=n--=nXsy

`,#!\}]&TF,+=nVvTZ+k},TGH!D#*liYh,zIT9C=n,JTli(|

( Box D M li)MV<-.=<#z9ITliPnMPn<#

`X}L# ZxP=nVv.09C“=w”}L4li}]#TZ%vrd?,k9C“GLM %d?”#g{

zkT?vweD`VivH?`,Drd?,k9C“GLM X4b?”#
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q! GLM `d?m

1. SK%P!q:

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

2. k!qAY=vrd?#

r_,z2IT8(“L(rS”"“-d?”M“WLS (X”#

GLM `d?:#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,rITE}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;%#

==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,ky

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

v =b ANOVA #M#
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v NN;Pw*rS'&D#M#

v NNXi#M#

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

`M III# 1!`M#K=(ZhFP(}TBN=Fc3v'&D==M:]NN;|,C'&Dd{'&,

T0k|,C'&DNN'&D};(g{fZ)xPw{D==M#`M III ==M_P;vw*Ec,G

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

Z;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,

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

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

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

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

GLM `d?:TH

“TH”CZli'&.=.dGqfZTxTnl#zIT*#MPD?vrS8(;vTH#THzmN}

D_TiO#

YhliyZ-Yh LBM = 0,dP L GTH5}Xs,M GcHXs,CXsD,}HZrd?Dv},
B GN}r?#18(TH.s,4(;v L Xs,9CkrST&DPkTH%d#T#`DPxPw{,

9 L XsIT@F#

}K9C F 3FD%d?liMyZgyPrd?DTHnVD Student D t V<D Bonferroni M,1CE

xdTb,9a)9C Pillai Dl#"Wilks D lambda"Hotelling Dl#T0 Roy Dnsyu~D`d?l

i#

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

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

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

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

GLM `d?: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<#yPrS<ICZ<#*?vrd?4(E*<#

%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 `d?:BsHO

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

5K#T4w{D5xPHO#%@*?vrd?4PBsli#

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

|kTQxP`XHOb;B5w{[lDTxT.=#Sidak D t li2w{TxT.=,"a)H
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 Tukey’s f5`TxTnlli,+9CK Student /Dns5#}#(# Tukey Dli

|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,rli;?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. ;=P<(s)M=P<(R)
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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)#

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.=IJm*liDi=y5DyPI\D_TiO,x;vvGK&\PICDIT
HO#da{G,Scheffé li##Hd{li|#X,bb6ETZTxT,h*=y5.dP|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'liD

y;S/#Tukey’s f5TxTnlfli"Hochberg’s GT2"Gabriel DliT0 Scheffé’s DliHG`X

HOli,,12G`6'li#

GLM: #f
zITZ}]`-wP+#M$bD5"PnM`Xb?mf*Bd?#b)d?PPm`ICZliXZ}
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v 8(`vTH(9C CONTRAST S|n)#

v |(C'1'5(9C MISSING S|n)#
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v +hFXs#f=BD}]D~(9C OUTFILE S|n)#
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s#}KliYh,“GLM X4b?”}L9zIN}@F#

#CDHiTHICZTwedrS4PYhli#mb,Z{eD F liQT>TxT.s,IT9CBs
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T2"Dunnett’s T3"Games-Howell M Dunnett’s C#hv3F:[l=D=y5"j<n"yP%*qPDy
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9CTHITliwedrSD.=.dDnp#zIT*#MPD?vwedrS8(;vTH#THzm

N}D_TiO#

YhliyZ-Yh LBM = 0,dP L GTH5}Xs,B GN}r?,M GT&Zrd?D=y*;D
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5K#T4w{D5xPHO#g{;PwedrS,rb)li;IC,"*gweZrSD.=D=y5

4PBs`XHOli#
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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# +N}@F5D=n--=nXs#f=}]/r}]D~#xR,TZ?vrd?,+fZ;PN

}@F5";PkN}@F5T&D t 3FDTxT5T0;PPnTIH#TZ`d?#M,?;vrd?

<fZ`FDP#zITZA!XsD~Dd{}LP9CKXs}]#ITZ,;a0PLx9C}]/,

+;a+dmf*D~,}GZa0ax.0w7+d#f*D~#}]/{FXk{Od?|{fr#

GLM X4b?:!n

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

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

{b)=y5#IT!qweZrSMwedrS#

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#ITT>YhMsn SSCP XsT0Pn SSCP XsSOPn-=nXsD
Bartlett rNHli#

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

mb,,JTli|,Trd?-=nXsD,JT Box M li,b)rd?gwedrSDyP.=iO#

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

*?vrd?zI[l-$b-j</Pn<#b)<TZwi=n`HDYh\PC#!q1&bOEHli

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

(FDYhli#NNTH5}XsPDPyG#fI@F/}D_TiO#

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

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

GLM |nD=S&\

b)&\ITJCZ%d?"`d?rX4b?Vv#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)#

Z 3 B GLM X4b? 15



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"#
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Z 4 B =nIVVv

TZlO'&#M,“=nIV”}L@F?Vfz'&Trd?=nD1W#K}LTZlO#MDVvHd

P$,}gpV<"%d?X4b?T0fzxihF#(}Fc=nIV,IT7(u!=n1DXcX"

Ts#

BfDV;,D=(ICZ@F=nIV:n!6}~N^+@F? (MINQUE)"=nVv (ANOVA)"ns

F; (ML) M\<xDnsF; (REML)#;,D=(_PwV;,D8(I)9C#

yP=(D1!dv<|,=nIV@F#g{9C ML =(r REML =(,r9aT>;v%|-=nX

sm#TZ ANOVA =(,d{ICDdv|( ANOVA mMZ{y=,TZ ML M REML =(,d{I

CDdv|(|zz7G<#“=nIV”}Lk“GLM %d?”}Lj+f]#

WLS (XJmz8(;vd?,C4kTS(Vv*[l53h;,(X,by2mIT9%;,Db?+7

H+n#

>}# 3;)5'#b?yv;,m8PDm;vBDX?vS?#m8bvd?G_Pyv.=DfzrS#

(xPP?Dyvm8G4TsDm8\eDfzy>#)wi"VX?v$D=n|sLHOirZm8D

;,x;Gm8PDmD;,#

=nIV}]"bBn

}]# rd?G(?d?#rSGV`d?#|GIT_P}V5rn` 8 vVZDV{.5#AYXkP

;vrSGfzD#2MG5,rSD.=XkGI\D.=Dfzy>#-d?Gkrd?`XD(?d

?#

Yh# yP=(yYhfz'&D#MN}=y5*c,=n*P^#},"R#MN}%;`X#4T;,

fz'&D#MN}2;`X#

PnnD=y52*c,=n2*P^#}#|kNNfz'&D#MN}<;`X#4T;,[l5DPn

n;O*G;`XD#

yZb)Yh,4T3;fzrSD`,.=D[l5G`XD#bM9C=nIV#Mk;c_T#MxV

*4#

ANOVA M MINQUE ;h*},Yh#|GTZT},YhDJH+n45GH!D#

ML M REML *s#MN}MPnn~S},V<#

`X}L# ZxP=nIVVv.09C“=w”}L4li}]#TZYhli,9C“GLM %d?”"“GLM

`d?”M“GLM X4b?”#

q!=nIVm

1. SK%P!q:

Vv > ;c_T#M > =nIV...

2. !q;vrd?#
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3. *“L(rS”"“fzrS”M“-d?”!qd?(g{JCZzD}])#*8((Xd?,k9C“WLS (

X”#

=nIV:#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;%'&##MPXk|

,fzrS#

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

=nIV:!n

=(# zIT!qDV=(PD;V@F=nIV#

v MINQUE(n!6}~N^+@F?)IzI`TZL('&;dD@F5#g{}]~S},V<"R@

F5G}7D,rK=(IzIyP^+@F?Dn!=n#zIT*fz'&EH!q;V(#

v ANOVA(=nVv)9C?V'&D`M I r`M III ==MFc^+@F#ANOVA =(P1azI:

}=n@F,bI8>#M;}7"@F=(;OJrh*|`}]#

v nsF;T (ML) 9C|zzIk5J[l=D}]n;BD@F5#b)@F5I\fZ+n#K=(G

%|},V<#ML M REML @F5Z*;1#V;d#K=(;<G@FL('&19CDTIH#

v <xnsF;( (REML) @FZs`}(g{;G+?)=b}]DivByIuY ANOVA @F5#I

ZK=(*kTL('&xPw{,rKdj<sn&H ML =(Dj<sn*!#K=(<G@FL('

&19CDTIH#

fz'{EH# 3;b6EyPfz'&T0PnnT[l5_P`,D0l#c=8H,ZYhfz'&=

n*c#vT MINQUE =(IC#

==M# `M I ==MCZVc#M,Vc#M#CZk=nIVPXDiv#g{!q GLM PD1!!

n`M III,r=n@F5ICZ“GLM %d?”P,xP_P`M III ==MDYhli#vT ANOVA =(

IC#

18 IBM SPSS Advanced Statistics 23



j<# zIT8(U2Tj<Mns|zN}#vT ML r REML =(IC#

dv# TZ ANOVA =(,zIT!qT>==MkZ{y=#g{!qKnsF;Tr<xnsF;(,

rITT>|zz7G<#

==M(=nIV)

TZC#M,zIT!q;V==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 III# 1!`M#K=(ZhFP(}TBN=Fc3v'&D==M:*NN;|,C'&Dd{'&,

T0NNk|,C'&};D'&(g{fZ)w{D==M#`M III ==M_P;vw*Ec,GMG;

*I@FTD;cN=#V;d,==MTZ%*q5JM#V;d#rK,K`==M#;O*T;x1'

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

=M(#CZ:

v “`M I”PPvDyP#M#

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

=nIV:#f=BD~

zIT+K}LD;)a{#f=BD IBM SPSS Statistics }]D~#

=nIV@F# +=nIV@F5M@Fj)#f=}]D~r}]/#b)}]ICZFc|`3Fr GLM

}LDx;=Vv#}g,zIT9Cb)}]FcCExdrliYh#

IV2d# +=n--=nXsr`XTXs#f=}]D~r}]/#v18(KnsF;r\<xDnsF

;1EIC#

4(5D?DD~# Jmz*|,=nIV@F5M/rXsDD~8(}]D~{Frb?D~{#ITZ,

;a0PLx9C}]/,+;a+dmf*D~,}GZa0ax.0w7+d#f*D~#}]/{FX

k{Od?|{fr#

IT9C MATRIX |nS}]D~i!h*D}],;sFcCExdr4Pli#

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

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

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

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

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

Z 4 B =nIVVv 19
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Z 5 B _TlO#M

“_TlO#M”}L)9K;c_T#M,rKJm}]mVv`XDM;c(DIdT#rK,_TlO#

Ma)K;v\;M}]D=y59\;Md=nM-=n(#DinT#

Kb,“_TlO#M”}L2GCZbOIw*lO_T#M9(Dd{#MDin$_#b)#M|(`d

?#M"Vc_T#MT0fz5}#M#

>}# P;RSu,xjk*@wVE]/TM'{QD0l#(}i!OM'Dfzy>,{GG<K?v

M'Z}% 10 \ZD{Qiv#C+>?\rb)M'JD;V;,DE]/#“_TlO#M”CZ@F;,

DE]/T{QD0l,,1w{Z 10 \ZX4[l?vwe<BD`XT#

=(# nsF; (ML) M\<xDnsF; (REML) @F#

3F# hv3F:wv;,DrS6piODrd?M-d?Dy>s!"=y5Mj<n#rS6pE":

?vrS6p0d5JDEr5#Kb,9PL('&DN}@F5MCExd,-=nXsDN}D Wald l

iMCExd#`M I M`M III D==MICZ@@;,DYh#`M III G1!5#

_TlO#M}]"bBn

}]# rd?&G(?D#rS&GV`rS,IT_P}V5rV{.5#-d?M(Xd?&G(?D#

weMX4d?I*Nb`M#

Yh#Yhrd?kL(rS"fzrSM-d?_T`X#L('&Mrd?D=y5(##fz'&rM

rd?D-=na9(##`vfz'&.d;O*GKK@"D,"Ra*?v'&Fc;v%@D-=n

Xs;;},kT,;fz'&8(D#MnI\G`XD#X4b?MPnD-=na9(##Y(rd?

24T},V<#

`X}L# ZKPVv.09C“=w”}L4li}]#g{;3I`XDM;c(DIdTDfZ,rID

*9C“GLM %d?”r“GLM X4b?”}L#g{fz'&_P=nIV-=na9,"R;fZX4b?,

rIDC“=nIVVv”}L#

q!_TlO#MVv

1. SK%P!q:

Vv > lO#M > _T...

2. (I!)!q;vr`vwed?#

3. (I!)!q;vr`vX4d?#

4. (I!)!qX4-=n`M#

5. %wLx#

6. !q;vrd?#

7. AY!q;vrSr-d?#

8. %wL(rfz"AY8(;vL('&rfz'&#M#

y]h*,!q;vS(d?#
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_TlO#M:!qwe/X4d?
KT0rJm!q(eweMX4[lDd?,2Jm!qPnD-=na9#

we# weGIS*@"Zd{weD[l%*q#}g,Z='P?PITO*3<_D*9A}@"Zd

{<_DA}#g{fZT?vweDX4b?,xRzk*Tb)[l5.dD`XT(#,(eweMG

#X*#}g,zI\Z{,;v<_Z,x`NM=1C=D*9A}G`XD#

we2II`vd?DrS6pDiOxP(e;}g,zIT8(TpMjd`pw*wed?,M males

over the age of 65 `%`F+@"Z males under 65 M females DIEHxP(##

wePmP8(DyPd?<ICZ(ePn-=na9Dwe#IT9C?Vr_+?d?(efz'&-

=na9Dwe#

X4# ZKPmP8(Dd?CZj6X4[l#}g,%vd?\ITj6='P?P 10 \ZD[l5,

xBMlI2,CZj6;jZD?;lD[l5#

X4-=n`M# b8(PnD-=na9#ICDa9gB:

v 0r: ;W

v AR(1)

v AR(1): lJ

v ARMA(1,1)

v 4OTF

v 4OTF: `XTHf

v 4OTF: lJ

v TG_

v rSVv: ;W

v rSVv: ;W"lJ

v Huynh-Feldt

v QjHDcH

v Toeplitz

v Toeplitz: lJ

v 4a9/

v 4a9/: `XT

kNDZ 853DZ 17 B, :-=na9;wbTq!|`E"#

_TlO#M:L('&

L('&# ;P1!#M,rKXkT=8(L('&#9IT9(6WrG6Wn#

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

==M# Fc==MD=(#TZ;x1'%*qD#M,`M III =(n#C#
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9(G6Wn
TZ!(rSM-d?:

rS# 4(!(d?DyPI\D;%Mw'&#bG1!5#

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

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;%#

("6Wn
ZK}LP,I*zD#M("6Wn#6WnPzZTd5;km;vrSD.=;%wCDrSr-d?

D'&xP(##}g,Su,xjI\Z;,Lj;C-OM'D{Q0_#IZ?;KM;-#bK3;

;CDLj,rKIT5M''&6WZLj;C'&P#

Kb,9IT|,;%'&r+`c6WmS=6Wn#

^F# 6WnPTB^F:

v ;N;%ZDyPrSXkG(;D#rK,g{ A GrS,r8( A*A G^'D#

v 6W'&ZDyPrSXkG(;D#rK,g{ A GrS,r8( A(A) G^'D#

v '&;I6WZ-d?P#rK,g{ A GrSR X G-d?,r8( A(X) G^'D#

==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 III# 1!`M#K=(ZhFP(}TBN=Fc3v'&D==M:*NN;|,C'&Dd{'&,

T0NNk|,C'&};D'&(g{fZ)w{D==M#`M III ==M_P;vw*Ec,GMG;

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

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

==M(#CZ:

v “`M I”PPvDyP#M#

v NN;xUW%*qD=brG=b#M#
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_TlO#M:fz'{

-=n`M# Jmz*fz'&#M8(-=na9#a*?vfz'&@F;v%@D-=nXs#ICD

a9gB:

v 0r: ;W

v AR(1)

v AR(1): lJ

v ARMA(1,1)

v 4OTF

v 4OTF: `XTHf

v 4OTF: lJ

v TG_

v rSVv: ;W

v rSVv: ;W"lJ

v Huynh-Feldt

v QjHDcH

v Toeplitz

v Toeplitz: lJ

v 4a9/

v 4a9/: `XTHf

v =nIV

kND Z 853DZ 17 B, :-=na9;wbTq!|`E"#

fz'&# ;P1!#M,rKXkT=8(fz'&#9IT9(6WrG6Wn#2IT!qZfz'&

#MP|(X`n#

IT8(`vfz'&#M#9(jZ;v#Ms,IT%wB;v9(B;v#M#%wO;vITXvV

P#M#?vfz'&#M<;O*@"ZyPd{fz'&#M;2MG5,a*?vfz'&#MFc;

v%@D-=nXs#Z,;fz'&#MP8(DnITG`XD#

wei# PvDd?MGzZ“!qwe/X4d?”T0rP!qCwwed?Dd?#k!qb)d?D?V

r+?4(efz'&#MDwe#

_TlO#M:@F

=(# !qnsF;Tr<xnsF;T#

|z:BP!nIC:

v ns|zN}# 8(;vG:{}#

v ns=$TV# ?N|z1,=$<au%rS 0.5,1=T}F;@FvSr_o=ns=hTV#8(

;v}{}#

v ?t n =r!|zz7G<# T>;vm,ZKmP,SZ 0 N|z*<,?t n N|zM|,T}

F;/}5MN}@F5#g{!qr!|zz7G<,r^[ n 5*`Y,+\Gr!ns;N|z#
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T}F;TU2T# g{T}F;/}DxTd/r`Td/!Z8(DG:5,rY(U2T#g{8(D

5HZ 0,G4;9CC<r#

N}U2# g{N}@F5DnsxTd/rns`Td/!Z8(DG:5,rY(U2T#g{8(D5

HZ 0,G4;9CC<r#

Hessian U2T# TZxT8(,g{yZ Hessian D3F!Z8(D5,rY(U2T#TZ`T8(,

g{3F!Z8(5kT}F;@FDxT5DK},rY(U2T#g{8(D5HZ 0,G4;9CC<

r#

nsCV=$# ks9C Fisher @Vc(DN},n`*|zN} n#k8(;vG:{}#

flT]n# K5ZliflT1Cw]m#k8(;v}5#

_TlO#M:3F

c\3F# *TBn?zIm:

v hv3F# T>rd?M-d?(g{Q8()Dy>s!"=y5Mj<n#+*wv;,DrS6pi

OT>b)3F#

v v8&m**# T>rS"X4b?d?"X4b?weT0fz'&we0d5JDEr5#

#M3F# *TBn?zIm:

v N}@F# T>L('&Mfz'&N}@F50d|Fj<sn#

v -=nN}li# T>-=nN}D%|j<snM Wald li#

v N}@5D`XT# T>L('&N}@F5D%|`XTXs#

v N}@5-=n# T>L('&N}@F5D%|-=nXs#

v fz'{D-=n# T>fz'&D@FD-=nXs#K!nv18(KAY;vfz'&1EIC#g

{*fz'&8(Kwed?,rT>(Cxi#

v PnD-=n# T>@FDPn-=nXs#K!nv18(KX4d?1EIC#g{8(Kwed?,

rT>(Cxi#

v TH5}Xs# K!nT>CZliL('&M(FYhDI@F/}#

CExd# ;*9lKCExd,M*9CK5#8(;vsZHZ 0 R!Z 100 D5#1!5G 95#

_TlO#M:EM =y5

bO#MD@F_J=y5# KiJmzks%*qPrd?D#M$bD@F_J=y50dTZ8(rS

Dj<sn#Kb,z9ITksHOw'&DrS6p#

v rSkrS;%# KPm|,“L(”T0rP8(DrSkrS;%wC,T0;v OVERALL n#KPm

P;|,y]-d?9(D#Mn#

v T>=y5# C}L+Fc!kKPmDrSkrS;%wCD@F_J=y5#g{!qK OVERALL,r

aT>rd?D@F_J=y5,"a[~yPrS#"b,!qDNNrSrrS;%wC<a;1!

P,}GZwT0rPD“rS”PmPF%KX*d?#

v HOw'&# K!nJmzksy!w'&.=DITHO#“CExdw{”Jmw{CExdMTxT5

TcxP`XHO#ICD=(* LSD(^w{)"Bonferroni M Sidak#ns,TZ?vrS,z<IT

!qxPHODN<`p#g{;!qN<`p,r+9lyPITHO#N<`pD!nITWH8(

"ns8(,2IT(F(ZbVivB,zh*dkN<`pD5)#
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_TlO#M:#f

KT0rJm+wV#Ma{#f=$wD~P#

lO$b5# #fk;_Pb)'&DXi=y5`XDd?#

v $b5# ;_Pfz'&DXi=y5#

v j<sn# @F5Dj<sn#

v TIH# k@F5`X*DTIH#

$b5MPn##fk#MbOH5`XDd?#

v $b5# #MbOH5#

v j<sn# @F5Dj<sn#

v TIH# k@F5`X*DTIH#

v Pn# }]5u%$b5#

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

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

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

v Fc-d?D8(5D@F_J=y5(9C EMMEANS S|nD WITH X|V)#

v HO;%Dr%w'&(9C EMMEANS S|n)#

kND|no(N<Tq!j{Do(E"#
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Z 6 B ce_T#M

ce_T#MT;c_T#MxPK)9,byrd?(}8(DX*/}krSM-d?_T`X#mb,

C#MJmrd?JG},V<#|-Gc:9CD3F#M,}gCZ},V<l&D_TXi"CZ~V

`}]D Logistic #M"CZF}}]DT}_T#M"CZdtlizf}]D%9+T}#M,T0m`

d{(}dG#(CD#Mf.D3F#M#

>}# Kd+>IT9Cce_T#M,TZ;,Zd(lD;)V,`MDp53FIC4IXi,da{

#MIoz7(D)V,`Mn]Wp5#

{5#U+>IT9Cce_T#M,T{5p5mbIC$jXi,da{#MIoz7(TmbnH1W

nsDrX#

=FP?K1IT9Cce_T#M,Tdtlizf}]IC%9+T}Xi,T$b=Fu~YNvVD

1d#

ce_T#M}]"bBn

}]# l&ITGLH}]"F}}]"~V`}]rTiB~}]#YhrSGV`MD#Yh-d?"L

H(XM+F?GLHMD#

Yh# Yhv8*@"[l5#

q!ce_T#M

SK%P!q:

Vv > ce_T#M > ce_T#M...

1. 8(V<MX*/}(kN{BDqCPXwV!nDj8E")#

2. Zl&!n(O,!q;vrd?#

3. Z$bd?!n(O,!qCZ$brd?DrSM-d?#

4. Z#M!n(O,9Cy!rSM-d?8(#M'&#

“#M`M”!n(Jmz*#M8(V<MX*/},|*4l&`MV`D8V#C#Ma)Kl]|#

#M`M

LHl&# IC!nP:

v _T# +},8(*V<,+cH8(*X*/}#

v _PT}4SD$j#+$j8(*V<,+T}8(*X*/}#

Prl&# IC!nP:

v Pr logistic#+`n(r})8(*V<,+[} logit 8(*X*/}#

v Pr probit#+`n(r})8(*V<,+[} probit 8(*X*/}#

F}# IC!nP:

v 4IT}_T# +4I8(*V<,+T}8(*X*/}#
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v _PT}4SD:~n=# +:~n=(5P5* 1 D(zN})8(*V<,+T}8(*X*/}#

*9}L@F(zN}D5,8(;v5P:~n=V<D(F#M,"ZN}iP!q@F5#

~*l&rB~/Ti}]# IC!nP:

v ~* logistic# +~n=8(*V<,+ Logit 8(*X*/}#

v ~* probit# +~n=8(*V<,+ Probit 8(*X*/}#

v dtlizf# +~n=8(*V<,+%9+T}8(*X*/}#

lO# IC!nP:

v _PT}4SD Tweedie# + Tweedie 8(*V<,+T}8(*X*/}#

v _PcH=4SD Tweedie# + Tweedie 8(*V<,+cH8(*X*/}#

(F#8(zT:DV<MX*/}DiO#

V<

K!n8(rd?DV<#8(G},V<MGcHX*/}D&\Gce_T#M`T;c_T#MDX*

Dx#V<-X*/}I\fZ`ViO,dP;)JONNx(D}]/,rKITy]Him[D*sx

P!q,r!qnOJDiO#

v ~n=# KV<vJOm>~*l&rB~}?Dd?#

v $j# CV<JCZ_P}LH5"r|sD}5+HDd?#g{}]5!ZHZ 0 r1',G4Vv

P;a9C`&Dv8#

v f_9# CV<JCZ_P}LH5"r|sD}5+HDd?#g{}]5!ZHZ 0 r1',G4V

vP;a9C`&Dv8#

v :~n=# CV<ITS*[l k I&yhDTiN},JO_PG:{}5Dd?#g{}]5GG{

}"!Z 0 r1',G4VvP;a9C`&Dv8#:~n=V<(zN}DL(5ITGsZHZ 0 D

NN5#zI+dh*L(5,rJm}LTdxP@F#(zN}hC* 0 1,9CKV<`1Z9C4

IV<#

v },# CV<JO'F3vPd5(=y5)JTFSMV<DLHd?#rd?XkG}5Md?#

v 4I# CV<IS*;[lB~ZL(1dNZ"zDN},JO_PG:{}5Dd?#g{}]5GG

{}"!Z 0 r1',G4VvP;a9C`&Dv8#

v Tweedie# KV<JOI$jV<4IlOm>Dd?;.yTF*“lO”V<,Gr*|f_,x(!G

:5}5)Mk"V<(Z%v5 0 &*}EJJ?)DtT#rd?XkG}5Md?,}]5sZrH

Zc#g{}]5!Zcr1',G4VvP;a9C`&Dv8#Tweedie V<N}DL(5ITGNN

sZ 1 R!Z 2 D}V#

v `n=# KV<JOm>r}l&Dd?#rd?ITG}5rV{.,|XkAYP=v;,P'}]

5#

X*/}

X*/}GJm#M@FDrd?D*;#IC/}P:

v cH# f(x)=x#rd?;*;#CX*ICZNNV<#

v %9+T}# f(x)=log(−log(1−x))#C/};JCZ~n=V<#

v [} Cauchit# f(x) = tan(π (x – 0.5)),JCZ?vl&`pD[}EJ#C/};JCZ`n=V<#

v [}%9+T}# f(x)=ln(−ln(1−x)),JCZ?vl&`pD[}EJ#C/};JCZ`n=V<#

v [} logit#f(x)=ln(x / (1−x)),JCZ?Vl&`pD[}EJ#C/};JCZ`n=V<#
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v [}:+T}# f(x)=−ln(−ln(x)),JCZ?vl&`pD[}EJ#C/};JCZ`n=V<#

v [} probit#f(x)=Φ−1(x),JCZ?Vl&`pD[}EJ,dP Φ−1 Gfj<},[}V</}#C/}

;JCZ`n=V<#

v T}# f(x)=log(x)#CX*ICZNNV<#

v T}9}# f(x)=log(1−x)#C/};JCZ~n=V<#

v Logit#f(x)=log(x / (1−x))#C/};JCZ~n=V<#

v :~n=# f(x)=log(x / (x+k −1)),dP k G:~n=V<D(zN}#C/};JCZ:~n=V<#

v :+T}# f(x)=−log(−log(x))#C/};JCZ~n=V<#

v f}]# f(x)=[(x/(1−x))α−1]/α(g{ α ≠ 0)#f(x)=log(x)(g{ α=0)#α GyhD}Vf6"RXkG5

}#C/};JCZ~n=V<#

v Probit# f(x)=Φ−1(x),dP Φ−1 Gfj<},[}V</}#C/};JCZ~n=V<#

v ]# f(x)=x α(g{ α ≠ 0)#f(x)=log(x)(g{ α=0)#α GyhD}Vf6"RXkG5}#CX*IC

ZNNV<#

ce_T#Ml&

Zm`ivB,zIT;8(;vrd?;+G,vIC=v5Dd?MG<TiPB~Dl&h*nb"

b#

v ~*l&# g{rd?vIC=v5,G4IT*N}@F8(N<`p#~*l&d?ITGV{.r}

5#

v ;iTiP"zDB~}?# 1l&G;5PTiP"zDB~}1,rd?|,B~},zITnb!q

;v|,Ti}Dd?#r_,g{Ti}ZyPweP<`,,rIT9CL(58(Ti#Ti}&

sZHZ?vv8DB~}#B~&*G:{},Ti&*}{}#

TZPr`n#M,zIT8(l&D`p3r:}r"5rr}](}]3rb6EZ}]Pv=DZ;v

5(eZ;v`p,v=Dns;v5(ens;v`p#)

LH(X# LHN}Gkl&=n`XD@F#MN}#LH(XG“Q*”5,I\r[l5D;,xl#g

{8(KLH(Xd?,rT?v[l5,<aCkl&=n`XDLHN}}TCLH(Xd?#VvP;

9CLH(X5!ZHZ 0 r1'Dv8#

ce_T#M:N<`p
TZ~*l&,IT*rd?!qN<`p#ba0l3)dv,gN}@F5M#fD5,+;&|D#M

bOH#}g,g{zD~*l&!5 0 M 1:

v 1!ivB,K}L+ns;v5(n_5)r 1 w*N<`p#ZbVivB,#M#fDEJ@Fx(

v8!5 0 DEJ,N}@F5&bM*k`p 0 DF;@F`X#

v g{z8(Z;v5(nM5)r 0 w*N<`p,r#M#fDEJ@Fx(v8!5 1 DEJ#

v g{z8((F5"Rd?Q(eKj),rIT(}SPmP!q54hCN<`p#Z8(#MD}

LP";7(3;X(d?D`k==1,bV=(G#=c#

Z 6 B ce_T#M 29



ce_T#M:$bd?

Z“$b”!n(PIT8(CZzI#M'&DrSM-d?"8(I!+F?#

rS# rSGV`$bd?,ITG}5rV{.#

-d?# -d?*LH$bd?,Xk*}5#

":1l&*~*q=D~n=1,C}L(}S:e4Fc+nM(=bOEH3F,b)S:eyZTy

!rSM-d?[l5D;fV`#z&Z}LD`NKPP#V`,D$bd?/,T7#;BDS:e}

?#

+F?# +F?nG“a9/”$bd?##M;@FC$bd?D5},+Y(d5* 1;rK,+F?5;

Gr%XS=?jD_T$bd?P#bZ?vv8TZ;[lB~<I\_P;,TV.=D4IXi#M

PHdPC#

}g,1Twv];1BJJxP(#1,3 j];-zvV 1 NBJM 25 jvV 1 NBJD];1.d

PEXsDnp!g{+];1-zDT;T}Ik+F?n,rBJ}IT(#*_PT}X*D4Ir:

~n=l&#

d{V<MX*`MDiO+h*+Fd?Dd{*;#

ce_T#M:!n

b)!nJCZ“$b”!n(O8(DyPrS#

C'1'5# *ZVvP|,v8,rSXk_PP'5#(}b)XFITv(Gq+C'1'5ZrSd

?PS*P'5#

`p3r# C!nk7(rSDnU.=PX,C.=I\k@Fc(PD_`N}`X#|D`p3rI|

DrS6p'&D5,r*b)N}@F5`TZ“nU”.=xPFc#rSIT4SnM5=n_5D}r

Er,4Sn_5=nM5D5rEr,r_4“}]3r”Er#bb6EZ}]Pv=DZ;v5(eZ;

v`p,v=Dns;v(;5(ens;v`p#

ce_T#M:#M

8(#M'&# 1!#MGvX`#M,rKXkw78(d{#M'&#9IT9(6WrG6Wn#

G6Wn

TZ!(rSM-d?:

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

;%# *yP!(d?4(n_6;%n#

rS# 4(!(d?DyPI\D;%Mw'&#

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

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

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

6Wn

ZK}LP,I*zD#M("6Wn#6WnPzZTd5;km;vrSD.=;%wCDrSr-d?

D'&xP(##}g,Su,xjI\Z;,Lj;C-OKMD;,{Q0_#IZ?;KM;-#bK

3;;CDLj,rKIT5M''&6WZLj;C'&P#

Kb,9IT|,;%'&,}g|,`,-d?D`n=n,r+`c6WmS=6Wn#

^F# 6WnPTB^F:

v ;N;%ZDyPrSXkG(;D#rK,g{ A GrS,r8( A*A G^'D#

v 6W'&ZDyPrSXkG(;D#rK,g{ A GrS,r8( A(A) G^'D#

v '&;I6WZ-d?P#rK,g{ A GrSR X G-d?,r8( A(X) G^'D#

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

`nPrV<D#M;P%vX`n;x|,(e`Z`p.d*;cDP5N}##MP(#|,PP5#

ce_T#M:@F

N}@F# CiPDX~Jm8(@F=("a)N}@F5Du<5#

v =(# IT!qN}@F=(#IT!qD=(|( Newton-Raphson"Fisher @V=(T0H4P Fisher

@V|zYP;* Newton-Raphson =(DlO=(#g{ZlO=(D Fisher @V=(WNZd,Zo=

Fisher |zDnsN}.05VKU2T,rc(+Lx4P Newton-Raphson =(#

v LHN}=(# IT!qLHN}@F=(#nsF;(I*O@FLHN}M#M'&;k"b,g{l

&_P:~n="4I"~n=r`n=V<,rK!n^'#+nM Pearson (=!nSb)3FD5@

FLHN}#r_,IT*LHN}8(L(5#

v u<5# C}L+T/FcN}Du<5#mb,2IT8(N}@F5Du<5#

v -=nXs# yZ#MD@F?G#-XsDcef:Xs#!3T(2F* Huber/White/sandwich)@F

G“D}”DyZ#MD@F?,49msX8(K=nMX*/},2\a)T-=nD;B@F

|z# IC!nP:

v ns|zN}# c(+4PDns|zN}#8(;vG:{}#

v ns=hTV# ?N|z1,=$<au%rS 0.5,1=T}F;@FvSr_o=ns=hTV#8(

;v}{}#

v li}]cDj{Vt# g{!qKn,c(+4PliT7#N}@F5_P(;5#1}LIzI;

v}7T?vv8xPV`D#M1,+"zVk#K!nICZ ~*q=D`n=l&M~n=l&#

U2T<r# BP!nIC:

v N}U2# g{!qKn,c(+ZN}@F5DxTr`T|D!Z8(5(Xk*}5)D|z.s

#9#

v T}F;@FU2TT# g{!qKn,c(+ZT}F;@F/}DxTr`T|D!Z8(5(Xk

*}5)D|z.s#9#

v Hessian U2T# TZ“xT5”8(,g{yZ Hessian U2TD3F!Z8(D}5,rY(U2T#

TZ“`T”8(,g{3F!Z8(D}5MT}F;@FDxT5DK},rY(U2T#
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flT]n# fl(GIf)Xs_P_T`XP,T@Fc(I\zzOXJb#49|FflDXs2I

<B;<a{,rKC}La+PP=!Z]nDXsw*flXsT}#8(;v}5#

ce_T#M:u<5

g{8(Ku<5,rXk*#MPDyPN}(|(_`N})a)u<5#Z}]/P,d?D3r(S

s=R)XkG:RowType_"VarName_"P1"P2"...,dP RowType_ M VarName_ GV{.d?,x P1"

P2"... GT&ZQErN}PmD}5d?#

v u<5Zd? RowType_ D5* EST DG<Pa);5Ju<5Zd? P1"P2"... Ba)#C}LvT

RowType_ _PG EST 5DyPG<T0 RowType_ DZ;NHZ EST TbDyPG<#

v X`(g{#MP|,)rP5N}(g{l&_P`n=V<)XkGPvDZ;vu<5#

v LHN}M:~n=N}(g{l&_P:~n=V<)XkG8(Dns;vu<5#

v g{“pVD~”P',G4d?XkTpVD~d?*<(44(“pVD~”18(D3r),sz RowType_

"VarName_"P1"P2"...,gOyv#pVZ8(}]/PD"z3rXkk-<}]/PD3r`,#

":d?{ P1"P2"... ;GXhD;}LS\N}DNNP'd?{,r*d?kN}D3dyZd?;C,

x;Gd?{#ns;vN}sfDyPd?<+;vT#

u<5DD~a9k+#M<v*}]19CDa9`,;rK,IT9C;N}LKPDnU5w*B;N

KPDdk#

ce_T#M:3F

#MwC# IC!nP:

v Vv`M# 8(*zIDVv`M#`M I Vv(#JOZT#MP$bd?DEr_PHimIDiv,

x`M III &C6'|c#y]Z“(=3F”iPD!q,Fc Wald rF;H3F#

v CExd# 8(;vsZ 50 R!Z 100 DCEH#Wald xdyZN}J%|},V<DYh.O;X

fF;xd|S<7+h*xPs?DFc#XfF;xdD]n.=Iw*j<,CT#9ZxdFc

yICD|zc(#

v T}F;/}# |XFT}F;/}DT>q=#{v/}|,;v`TZN}@Fc(Dnbn;|T

N}@F;PNN0l,"RZ3)m~z7P;aT>#

r!# ICdvgB:

v v8&m**# T>VvM“`X}]**”mP|,Dv8MSPE}Dv8D}?MYVH#

v hv3F# T>PXrd?"-d?MrSDhv3FM**E"#

v #ME"# T>}]D~{F"rd?rB~MT d?"+Fd?"LH(Xd?"EJV<MX*/

}#

v bOH3F# T>knMLH/kn"Pearson (=MLH/ Pearson (="T}F;@F"AIC <r

(AIC)"P^y>#} AIC (AICC)"BIC <r (BIC) T0 CAIC <r (CAIC)#

v #Mc\3F# T>#MbOHli,|(CZ#MbOH Omnibus liDF;H3F,T0?V'&D

`M I r III THD3F#

v N}@F# T>N}@F5M`&Dli3FMCExd#}KT>-<N}@F5.b,9IT!qT>

!]N}@F5#

v N}@FD-=nXs# T>@FN}-=nXs#

v N}@FD`XTXs# T>@FN}`XTXs#

v TH5} yw Xs# *1!'&M@F_J=y5T>TH5}(g{“EM =y5”!n(O*s)#
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v #fI@F/}# T>zITH5} yw XsDXs#

v |zz7G<# T>N}@F5MT}F;@FD|zz7G<,"r!T]Hr?M#-XsDns;N

@@#|zz7G<mSZ 0 N|z(u<@F5)*<?t n N|zMT>;NN}@F5,dP n z

mr!xdD5#g{ks|zz7G<,G4^[ n D5G`Y,<aT>ns;N|z#

v -qJUK}li# T>-qJUK}li3F,CZ*},"$j"f_9M Tweedie V<@@9Ck

nr Pearson (=Fcr_hC*L(5DLHN}DP'T#TZ:~n=V<,|liL((zN}#

ce_T#M:EM =y5

K!n(CZT>rS6pMrS;%D@F_J=y5#z9IT*sT>{e@F=y5#@F_J=y

5TPr`n#M;IC#

rSM;%# KPm|,“$bd?”!n(O8(DrSM“#M”!n(O8(DrS;%#KPmP;|,

-d?#IT1SSKPm!qn,r_9C@] * 4%+niO=;%nP#

T>TBnD=y5# Fcy!rSMrS;%D@F=y5#THv(gNh(YhliTHO@F=y5#

r%THh*;vCZHOd{nDN<`prrS6p#

v dT==# *8(r,>DrSDyP.=iOFcITHO#bGrS;%D(;ICTH=(#

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

v +n# rSD?v.=k\=y5HO#+FTH;G};D#

v nV#+?v.=(Z;v}b)D=y5kH0.=D=y5xPHO#P1r+dF*f Helmert TH#

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

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

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

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

LH# TZl&,Iy]rd?D-<LHFc@c_J=y5;TZ_T$bd?,y]X*/}d;Dr

d?Fc@F_J=y5#

w{D`XHO# Z4P|,`XHODYhli1,\eTxT.=ISy|,DHODTxT.=xPw

Z#9CKiIT!qwZ=(#

v TxTnMDnl# K=(";XF\x3)_TTH;,Z-Yh5b;YhD\eEJ#

v Bonferroni. K=(y]`nTHliw{[l=DTxT.=#

v ,x Bonferroni (Sequential Bonferroni). bG43rp=5MD\x Bonferroni }L,Z\xvpYh=f

;#X,+,V`,D\eTxT.=#

v Sidak. K=(a)H Bonferroni =(|OqDg^#

v ,x Sidak (Sequential Sidak). bG;vp=B5DEbT Sidak }L,MEb%vYhxT,d#XT!

C`,R#VK`,D\eTxT.=#

ce_T#M:#f

!PDnT8(D{F#f;IT!qCBd?2GVPD,{d?,r*Bd?{mSs:9dI*(;{

FT\b{Fe;#

v l&=y5D$b5# Tu<l&Hf#f?vv8D#M$b5#1l&V<G~n=,"Rrd?*

~*1,}La#f$bEJ#1l&V<G`n=1,n?j)dI[}$bEJ,"R}L#fl&

?v`pD[}$bEJ(ns;v}b),1Ao=*#fD8(`p}?#

Z 6 B ce_T#M 33



v l&=y5DCExdB^ #fl&=y5CExdDB^#1l&V<G`n=1,n?j)dI[}

$bEJDCExdB^,"R}L#fl&?v`pDB^(ns;v}b),1Ao=*#fD8(

`p}?#

v l&=y5DCExdO^# #fl&=y5CExdDO^#1l&V<G`n=1,n?j)dI[

}$bEJDCExdO^,"R}L#fl&?v`pDO^(ns;v}b),1Ao=*#fD8

(`p}?#

v $b`p# TZ_P~n=V<M~*rd?r`n=V<D#M,C}L#f?vv8D$bl&`p#

K!n;'Vd{l&V<#

v _T$bd?D$b5# T_T$bd?DHf#f?vv8D#M$b5((}8(DX*/}*;D

l&)#1l&V<G`n=1,}L#fl&?v`pD$b5(ns;v}b),1Ao=*#fD

8(`p}?#

v _T$bd?D$b5D@Fj<sn# 1l&V<G`n=1,}L#fl&?v`pD@Fj<sn

(ns;v}b),1Ao=*#fD8(`p}?#

g{l&V<G`n=,rTBwn;IC#

v Cook `k#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#

v -<Pn#[l5k#M$b5.dDn#

v Pearson Pn# v8T Pearson (=3FD1WD==y(x-<PnD{E)#

v j</ Pearson Pn# LHN}k 1(v8D\K)DK}DfD==yKT Pearson Pn#

v +nPn# v8T+n3FD1WD==y(x-<PnD{E)#

v j</+nPn# LHN}k 1(v8D\K)DK}DfD==yKT+nPn#

v F;Pn# j</ Pearson Mj</+nPnD==DS(=y5(yZv8\K)D==y,x-<P

nD{E#

ce_T#M:<v

+#M<v*}]#4k;v IBM SPSS Statistics q=D}]/,|,_PN}@F5"j<sn"TxT5

MTIHDN}`XTr-=nXs#XsD~Pd?3rgB#

v pVd?# (epVDNNd?(g{9C)#

v RowType_# !5(r5j))* COV(-=n)"CORR(`XT)"EST(N}@F)"SE(j<s

n)"SIG (TxT.=)M DF(iyhFTIH)#fZ?v#MN}D COV(r CORR)P`MD%

@v8,T0?vd{P`MD%@v8#

v VarName_# TZP`M COV r CORR,!5* P1"P2"...,T&ZyP@F#MN}(}LHr:~

n=N}b)DPrPm,5j)T&ZZN}@F5mPT>DN}V{.#TZd{P`M,%*q

*U#

v P1, P2, ... b)d?T&ZyP#MN}(X*1I|(LHr:~n=N})DPrPm,d?j)T
&ZZN}@F5mPT>DN}V{.,"Rb)d?y]P`M!5#

TZ_`N},yP-=nh*c,`XTh*531'5;yPN}@F5h*c;"RyPj<sn

"TxT.=MPnTIHh*531'5#

TZLHN},-=n"`XT"TxT.=MTIHyh*531'5#g{LHN}(}nsF;x

P@F,rxvj<sn;qr,|;h*531'5#
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TZ:~n=N},-=n"`XT"TxT.=MTIHyh*531'5#g{:~n=N}(}n

sF;xP@F,rxvj<sn;qr,|;h*531'5#

g{fZpV,rN}PmXkZyPpV.dxP[}#Zx(pVP,3)N}I\G^XD;+b

;,Z_`#TZ^XN},yP-=nr`XT"N}@F5"j<sn"TxT.=MTIHyh*

531'5#

IT9CKXsD~w*x;=xP#M@FDu<5;"b,CD~;\"4CZZd{A!XsD~D}

LP4Px;=Vv,}Gb)}LS\ZK<vDyPP`M#!\gK,zXk"b,ZCXsD~PD

yPN}TZA!KD~D}L_P`,D,e#

+#M<v* XML# +N}@F5MN}-=nXs(g{!q)T XML (PMML) q=#f#zIT9C

C#MD~T&C#ME"=d{}]D~CZ@V?D#

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

v +N}@F5Du<58(*}VPm(9C CRITERIA S|n)#

v ZFc@F_J=y51^}5;,Zd=y5D-d?(9C EMMEANS S|n)#

v 8(@F_J=y5D(F`n=TH(9C EMMEANS S|n)#

v 8(rSD;vS/,TT>CS/D@F_J=y5,"9C8(DTH`MTdxPHO(9C EMMEANS

S|nD TABLES M COMPARE X|V)#

kND|no(N<Tq!j{Do(E"#
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Z 7 B ce@F=L

ce@F=L}LTce_T#MxPK)9,TJmVvX4Db?rd{`X[l}],}g[`}]#

>}# +2@zY1IT9Cce@F=L,ZUx[>Ty/0lP?PICX4b? Logistic Xi#M#

ce@F=L}]"bBn

}]# l&ITGLH}]"F}}]"~V`}]rTiB~}]#YhrSGV`MD#Yh-d?"L

H(XM+F?GLHMD#CZ(ewerweZX4b?Dd?;\CZ(el&,+ITZ#MP"S

d{wC#

Yh# Yhwvv8ZweZ?G`XD,Zwe.dG@"D#m>weZ`XTD`XTXsw*#MD

;?VxP@F#

qCce@F=L

SK%P!q:

Vv > ce_T#M > ce@F=L...

1. !q;vr`vwed?(N{BDKb|`!n)#

8(d?D5iO&(;(e}]/PDwe#}g,%v!K ID d?&cT(e;v=:ZDwe,+

g{!Kj6EZ=:d;(;,rh*9C=: ID M!K ID DiO#ZX4b?hCP,+*?vw

eG<`v[l}],rK?vweI\Z}]/P<C`vv8#

2. Z#M`M!n(O,8(V<MX*/}#

3. Zl&!n(O,!q;vrd?#

4. Z$bd?!n(O,!qCZ$brd?DrSM-d?#

5. Z#M!n(O,9Cy!rSM-d?8(#M'&#

r_,ITZ“X4”!n(O8(:

weZd?# weZd?5DiO(ewePH?D3r;rK,weZd?Mwed?DiO(;(e?v

H?#}g,1d"=: ID M!K ID DiO*?vv8(eX(=:PX(!KD;NMo#

g{}]/Q-Er,?vweDX4b?rx4}73rZ,xv8NP"z,r";Oq*sXk8(w

eZd?,"RzIT!{!q4ved?MweZd?Tv8xPEr"#f4P(Y1)EryhD&m

1d#(#,{CweZd?7#H?D}73rG\CD=(#

wed?MweZd?;\CZ(el&,+|GITZ#MP4Pd{&\#}g,=: ID ICw#MP

DrS#

-=nXs# yZ#MD@F?G#-XsDcef:Xs#!3T@F(2F* Huber/White/sandwich @F)

G“D}”DyZ#MD@F?,49msX8(K$w`XTXs,2\a)T-=nD;B@F#Cf6J

CZce@F=LD_T#M?VPDN},x@F!n(ODf6;JCZu<ce_T#M#

$w`XTXs# K`XTXsm>weZ`XT#ds!IH?}v(,rK2IweZd?D5iOv(#

zIT8(TBa9.;:
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v @"# X4b?;`X#

v AR(1)# X4b?_P;WTXiX5#TZZS*XM;m;v*XV*D=v*X,NN=v*X.d

D`XTVpHZ rho M rho2,@K`F#\<x,Tc –1<<1#

v I;;# Ka9Z*X.d_P,J`XT#VF*4OTFa9#

v @ M -d?# ,xDb?_P2,D`X5},IZ}vb?VtDb?T_P2,D`X5},@K

`F,1=I m−1 vd{b?VtDb?T#}g,z?jTS}j6=_j6D'zxPj</<T#K

a9Y(Z}j6MZDj6"ZDj6MZej6"Zej6MZyj6T0Zyj6MZ_j6DV

}_P`,D`XT;Z}j6MZej6"ZDj6MZyj6T0Zej6MZ_j6_P`,D`

XT;Z}j6MZyj6T0ZDj6MZ_j6_P`,D`XT#Y(dtsZ m Db?;`X#!

qKa91,k8(!Z$w`XTXsDWD m 5#

v 4a9/# bG;vG#;cD`XTXs#

1!ivB,}L+y]G_`N}D}?wZ`X@F5#g{#{@F5;afE}]PDwe6X4d

/x"zd/,rI\h*%tKwZ&\#

v ns|zN}# ce@F=Lc(+4PDns|zN}#8(;vG:{}#Cf6JCZce@F=

LD_T#M?VPDN},x@F!n(ODf6;JCZu<ce_T#M#

v |BXs# $w`XTXsPD*X+y]N}@F5xP@F,N}@F5Zc(D?N|zP|B#

g{$w`XTXsj+;P|B,rZ{v@F}LP+9Cu<$w`XTXs#g{CXsxPK

|B,rIT8(|B$w`XTXs*XD|zdt#8(sZ 1 D5IuL&m1d#

U2T<r# b)f6JCZce@F=LD_T#M?VPDN},x@F!n(ODf6;JCZu<c

e_T#M#

v N}U2# g{!qKn,c(+ZN}@F5DxTr`T|D!Z8(5(Xk*}5)D|z.s

#9#

v Hessian U2T# g{yZ Hessian D;v3F!Z8(5(Xk*}5),rO*U2T#

ce@F=L:#M`M

“#M`M”!n(Jmz*#M8(V<MX*/},|*4l&`MV`D8V#C#Ma)Kl]|#

#M`M

LHl&# IC!nP:

v _T# +},8(*V<,+cH8(*X*/}#

v _PT}4SD$j#+$j8(*V<,+T}8(*X*/}#

Prl&# IC!nP:

v Pr logistic#+`n(r})8(*V<,+[} logit 8(*X*/}#

v Pr probit#+`n(r})8(*V<,+[} probit 8(*X*/}#

F}# IC!nP:

v 4IT}_T# +4I8(*V<,+T}8(*X*/}#

v _PT}4SD:~n=# +:~n=(5P5* 1 D(zN})8(*V<,+T}8(*X*/}#

*9}L@F(zN}D5,8(;v5P:~n=V<D(F#M,"ZN}iP!q@F5#

~*l&rB~/Ti}]# IC!nP:

v ~* logistic# +~n=8(*V<,+ Logit 8(*X*/}#
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v ~* probit# +~n=8(*V<,+ Probit 8(*X*/}#

v dtlizf# +~n=8(*V<,+%9+T}8(*X*/}#

lO# IC!nP:

v _PT}4SD Tweedie# + Tweedie 8(*V<,+T}8(*X*/}#

v _PcH=4SD Tweedie# + Tweedie 8(*V<,+cH8(*X*/}#

(F#8(zT:DV<MX*/}DiO#

V<

K!n8(rd?DV<#8(G},V<MGcHX*/}D&\Gce_T#M`T;c_T#MDX*

Dx#V<-X*/}I\fZ`ViO,dP;)JONNx(D}]/,rKITy]Him[D*sx

P!q,r!qnOJDiO#

v ~n=# KV<vJOm>~*l&rB~}?Dd?#

v $j# CV<JCZ_P}LH5"r|sD}5+HDd?#g{}]5!ZHZ 0 r1',G4Vv

P;a9C`&Dv8#

v f_9# CV<JCZ_P}LH5"r|sD}5+HDd?#g{}]5!ZHZ 0 r1',G4V

vP;a9C`&Dv8#

v :~n=# CV<ITS*[l k I&yhDTiN},JO_PG:{}5Dd?#g{}]5GG{

}"!Z 0 r1',G4VvP;a9C`&Dv8#:~n=V<(zN}DL(5ITGsZHZ 0 D

NN5#zI+dh*L(5,rJm}LTdxP@F#(zN}hC* 0 1,9CKV<`1Z9C4

IV<#

v },# CV<JO'F3vPd5(=y5)JTFSMV<DLHd?#rd?XkG}5Md?#

v 4I# CV<IS*;[lB~ZL(1dNZ"zDN},JO_PG:{}5Dd?#g{}]5GG

{}"!Z 0 r1',G4VvP;a9C`&Dv8#

v Tweedie# KV<JOI$jV<4IlOm>Dd?;.yTF*“lO”V<,Gr*|f_,x(!G

:5}5)Mk"V<(Z%v5 0 &*}EJJ?)DtT#rd?XkG}5Md?,}]5sZrH

Zc#g{}]5!Zcr1',G4VvP;a9C`&Dv8#Tweedie V<N}DL(5ITGNN

sZ 1 R!Z 2 D}V#

v `n=# KV<JOm>r}l&Dd?#rd?ITG}5rV{.,|XkAYP=v;,P'}]

5#

X*/}

X*/}GJm#M@FDrd?D*;#IC/}P:

v cH# f(x)=x#rd?;*;#CX*ICZNNV<#

v %9+T}# f(x)=log(−log(1−x))#C/};JCZ~n=V<#

v [} Cauchit# f(x) = tan(π (x – 0.5)),JCZ?vl&`pD[}EJ#C/};JCZ`n=V<#

v [}%9+T}# f(x)=ln(−ln(1−x)),JCZ?vl&`pD[}EJ#C/};JCZ`n=V<#

v [} logit#f(x)=ln(x / (1−x)),JCZ?Vl&`pD[}EJ#C/};JCZ`n=V<#

v [}:+T}# f(x)=−ln(−ln(x)),JCZ?vl&`pD[}EJ#C/};JCZ`n=V<#

v [} probit#f(x)=Φ−1(x),JCZ?Vl&`pD[}EJ,dP Φ−1 Gfj<},[}V</}#C/}

;JCZ`n=V<#

v T}# f(x)=log(x)#CX*ICZNNV<#
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v T}9}# f(x)=log(1−x)#C/};JCZ~n=V<#

v Logit#f(x)=log(x / (1−x))#C/};JCZ~n=V<#

v :~n=# f(x)=log(x / (x+k −1)),dP k G:~n=V<D(zN}#C/};JCZ:~n=V<#

v :+T}# f(x)=−log(−log(x))#C/};JCZ~n=V<#

v f}]# f(x)=[(x/(1−x))α−1]/α(g{ α ≠ 0)#f(x)=log(x)(g{ α=0)#α GyhD}Vf6"RXkG5

}#C/};JCZ~n=V<#

v Probit# f(x)=Φ−1(x),dP Φ−1 Gfj<},[}V</}#C/};JCZ~n=V<#

v ]# f(x)=x α(g{ α ≠ 0)#f(x)=log(x)(g{ α=0)#α GyhD}Vf6"RXkG5}#CX*IC

ZNNV<#

ce@F=L:l&

Zm`ivB,zIT;8(;vrd?;+G,vIC=v5Dd?MG<TiPB~Dl&h*nb"

b#

v ~*l&# g{rd?vIC=v5,G4IT*N}@F8(N<`p#~*l&d?ITGV{.r}

5#

v ;iTiP"zDB~}?# 1l&G;5PTiP"zDB~}1,rd?|,B~},zITnb!q

;v|,Ti}Dd?#r_,g{Ti}ZyPweP<`,,rIT9CL(58(Ti#Ti}&

sZHZ?vv8DB~}#B~&*G:{},Ti&*}{}#

TZPr`n#M,zIT8(l&D`p3r:}r"5rr}](}]3rb6EZ}]Pv=DZ;v

5(eZ;v`p,v=Dns;v5(ens;v`p#)

LH(X# LHN}Gkl&=n`XD@F#MN}#LH(XG“Q*”5,I\r[l5D;,xl#g

{8(KLH(Xd?,rT?v[l5,<aCkl&=n`XDLHN}}TCLH(Xd?#VvP;

9CLH(X5!ZHZ 0 r1'Dv8#

ce@F=L:N<`p
TZ~*l&,IT*rd?!qN<`p#ba0l3)dv,gN}@F5M#fD5,+;&|D#M

bOH#}g,g{zD~*l&!5 0 M 1:

v 1!ivB,K}L+ns;v5(n_5)r 1 w*N<`p#ZbVivB,#M#fDEJ@Fx(

v8!5 0 DEJ,N}@F5&bM*k`p 0 DF;@F`X#

v g{z8(Z;v5(nM5)r 0 w*N<`p,r#M#fDEJ@Fx(v8!5 1 DEJ#

v g{z8((F5"Rd?Q(eKj),rIT(}SPmP!q54hCN<`p#Z8(#MD}

LP";7(3;X(d?D`k==1,bV=(G#=c#

ce@F=L:$bd?

Z“$b”!n(PIT8(CZzI#M'&DrSM-d?"8(I!+F?#

rS# rSGV`$bd?,ITG}5rV{.#

-d?# -d?*LH$bd?,Xk*}5#

":1l&*~*q=D~n=1,C}L(}S:e4Fc+nM(=bOEH3F,b)S:eyZTy

!rSM-d?[l5D;fV`#z&Z}LD`NKPP#V`,D$bd?/,T7#;BDS:e}

?#
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+F?# +F?nG“a9/”$bd?##M;@FC$bd?D5},+Y(d5* 1;rK,+F?5;

Gr%XS=?jD_T$bd?P#bZ?vv8TZ;[lB~<I\_P;,TV.=D4IXi#M

PHdPC#

}g,1Twv];1BJJxP(#1,3 j];-zvV 1 NBJM 25 jvV 1 NBJD];1.d

PEXsDnp!g{+];1-zDT;T}Ik+F?n,rBJ}IT(#*_PT}X*D4Ir:

~n=l&#

d{V<MX*`MDiO+h*+Fd?Dd{*;#

ce@F=L:!n

b)!nJCZ“$b”!n(O8(DyPrS#

C'1'5# *ZVvP|,v8,rSXk_PP'5#(}b)XFITv(Gq+C'1'5ZrSd

?PS*P'5#

`p3r# C!nk7(rSDnU.=PX,C.=I\k@Fc(PD_`N}`X#|D`p3rI|

DrS6p'&D5,r*b)N}@F5`TZ“nU”.=xPFc#rSIT4SnM5=n_5D}r

Er,4Sn_5=nM5D5rEr,r_4“}]3r”Er#bb6EZ}]Pv=DZ;v5(eZ;

v`p,v=Dns;v(;5(ens;v`p#

ce@F=L:#M

8(#M'&# 1!#MGvX`#M,rKXkw78(d{#M'&#9IT9(6WrG6Wn#

G6Wn

TZ!(rSM-d?:

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

;%# *yP!(d?4(n_6;%n#

rS# 4(!(d?DyPI\D;%Mw'&#

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

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

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

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

6Wn

ZK}LP,I*zD#M("6Wn#6WnPzZTd5;km;vrSD.=;%wCDrSr-d?

D'&xP(##}g,Su,xjI\Z;,Lj;C-OKMD;,{Q0_#IZ?;KM;-#bK

3;;CDLj,rKIT5M''&6WZLj;C'&P#

Kb,9IT|,;%'&r+`c6WmS=6Wn#

^F# 6WnPTB^F:
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v ;N;%ZDyPrSXkG(;D#rK,g{ A GrS,r8( A*A G^'D#

v 6W'&ZDyPrSXkG(;D#rK,g{ A GrS,r8( A(A) G^'D#

v '&;I6WZ-d?P#rK,g{ A GrSR X G-d?,r8( A(X) G^'D#

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

`nPrV<D#M;P%vX`n;x|,(e`Z`p.d*;cDP5N}##MP(#|,PP5#

ce@F=L:@F

N}@F# CiPDX~Jm8(@F=("a)N}@F5Du<5#

v =(# IT!qN}@F=(;dP|(:Newton-Raphson"Fisher @V=(T0H4P Fisher @V|z

YP;* Newton-Raphson =(DlO=(#g{ZlO=(D Fisher @V=(WNZd,Zo= Fisher |

zDnsN}.05VKU2T,rc(+Lx4P Newton-Raphson =(#

v LHN}=(# IT!qLHN}@F=(#

nsF;(I*O@FLHN}M#M'&;k"b,g{l&_P:~n="4Ir~n=V<,rK

!n^'#r*ce@F=L;PIkF;b;En,yTKf6vJCZu<ce_T#M;CLHN

}@F5+]xce@F=L,s_(} Pearson (=kdTIHDL|BLHN}#

+nM Pearson (=!nSu<ce_T#MP3FD5@FLHN};;s,KLHN}@F5+]xc

e@F=L,s_+dw*L(5&m#

r_,I*LHN}8(L(5#Z@Fu<ce_T#MMce@F=L1,CN}+w*L(5&

m#

v u<5# C}L+T/FcN}Du<5#mb,2IT8(N}@F5Du<5#

K!n(O8(D|zMU2Tj<vJCZu<ce_T#M#PXCZbOce@F=LD@Fj<,k

NDX4!n(#

|z# IC!nP:

v ns|zN}# c(+4PDns|zN}#8(;vG:{}#

v ns=hTV# ?N|z1,=$<au%rS 0.5,1=T}F;@FvSr_o=ns=hTV#8(

;v}{}#

v li}]cDj{Vt# g{!qKn,c(+4PliT7#N}@F5_P(;5#1}LIzI;

v}7T?vv8xPV`D#M1,+"zVk#K!nICZ ~*q=D`n=l&M~n=l&#

U2T<r# BP!nIC:

v N}U2# g{!qKn,c(+ZN}@F5DxTr`T|D!Z8(5(Xk*}5)D|z.s

#9#

v T}F;@FU2TT# g{!qKn,c(+ZT}F;@F/}DxTr`T|D!Z8(5(Xk

*}5)D|z.s#9#

v Hessian U2T# TZ“xT5”8(,g{yZ Hessian U2TD3F!Z8(D}5,rY(U2T#

TZ“`T”8(,g{3F!Z8(D}5MT}F;@FDxT5DK},rY(U2T#

flT]n# fl(GIf)Xs_P_T`XP,T@Fc(I\zzOXJb#49|FflDXs2I

<B;<a{,rKC}La+PP=!Z]nDXsw*flXsT}#8(;v}5#
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ce@F=L:u<5

C}L@Fu<ce_T#M,SK#MC=D@F5Cwce@F=LD_T#M?VPN}@F5Du<

5#&m`XTXs^hu<5,r*Xs*XyZN}@F5#KT0rO8(Du<5Cwu<ce_T

#Mx;Gce@F=LDp<c,}G@F!n(OD“ns|zN}”hC* 0#

g{8(Ku<5,rXk*#MPDyPN}(|(_`N})a)u<5#Z}]/P,d?D3r(S

s=R)XkG:RowType_"VarName_"P1"P2"...,dP RowType_ M VarName_ GV{.d?,x P1"

P2"... GT&ZQErN}PmD}5d?#

v u<5Zd? RowType_ D5* EST DG<Pa);5Ju<5Zd? P1"P2"... Ba)#C}LvT

RowType_ _PG EST 5DyPG<T0 RowType_ DZ;NHZ EST TbDyPG<#

v X`(g{#MP|,)rP5N}(g{l&_P`n=V<)XkGPvDZ;vu<5#

v LHN}M:~n=N}(g{l&_P:~n=V<)XkG8(Dns;vu<5#

v g{“pVD~”P',G4d?XkTpVD~d?*<(44(“pVD~”18(D3r),sz RowType_

"VarName_"P1"P2"...,gOyv#pVZ8(}]/PD"z3rXkk-<}]/PD3r`,#

":d?{ P1"P2"... ;GXhD;}LS\N}DNNP'd?{,r*d?kN}D3dyZd?;C,

x;Gd?{#ns;vN}sfDyPd?<+;vT#

u<5DD~a9k+#M<v*}]19CDa9`,;rK,IT9C;N}LKPDnU5w*B;N

KPDdk#

ce@F=L:3F

#MwC# IC!nP:

v Vv`M# 8(*#M'&lizIDVv`M#`M I Vv(#JOZT#MP$bd?DEr_PH

imIDiv,x`M III &C6'|c#y]Z“(=3F”iPD!q,Fc Wald r;c/CV3F#

v CExd# 8(;vsZ 50 R!Z 100 DCEH#^[!qDV(=3F`M,\GzI Wald xd,

"RyZN}J%|},V<DYh.O#

v T}<F;/}# |XFT}<F;/}DT>q=#{v/}|,;v`TZN}@Fc(Dnbn;

|TN}@F;PNN0l,"RZ3)m~z7P;aT>#

r!# T>BfDdv#

v v8&m**# T>VvM“`X}]**”mP|,Dv8MSPE}Dv8D}?MYVH#

v hv3F# T>PXrd?"-d?MrSDhv3FM**E"#

v #ME"# T>}]D~{F"rd?rB~MT d?"+Fd?"LH(Xd?"EJV<MX*

/}#

v bOH3F# T> Akaike E"j<D=v)9TxP#M!q:CZ!qnQ`Xa9D QIC <rMm

;vCZ!qnQ$bd?S/D QIC H?#

v #Mc\3F# T>#MbOHli,|(CZ#MbOH Omnibus liDF;H3F,T0?V'&D

`M I r III THD3F#

v N}@F# T>N}@F5M`&Dli3FMCExd#}KT>-<N}@F5.b,9IT!qT

>!]N}@F5#

v N}@FD-=nXs# T>@FN}-=nXs#

v N}@FD`XTXs# T>@FN}`XTXs#

v TH5} yw Xs# *1!'&M@F_J=y5T>TH5}(g{“EM =y5”!n(O*s)#
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v #fI@F/}# T>zITH5} yw XsDXs#

v |zz7G<# T>N}@F5MT}F;@FD|zz7G<,"r!T]Hr?M#-XsDns;

N@@#|zz7G<mSZ 0 N|z(u<@F5)*<?t n N|zMT>;NN}@F5,dP n

zmr!xdD5#g{ks|zz7G<,G4^[ n D5G`Y,<aT>ns;N|z#

v $w`XTXs# T>m>weZ`XTDXs5#da9!vZX4!n(PDfq#

ce@F=L:EM =y5

K!n(CZT>rS6pMrS;%D@F_J=y5#z9IT*sT>{e@F=y5#@F_J=y

5TPr`n#M;IC#

rSM;%# KPm|,“$bd?”!n(O8(DrSM“#M”!n(O8(DrS;%#KPmP;|,

-d?#IT1SSKPm!qn,r_9C@] * 4%+niO=;%nP#

T>TBnD=y5# Fcy!rSMrS;%D@F=y5#THv(gNh(YhliTHO@F=y5#

r%THh*;vCZHOd{nDN<`prrS6p#

v dT==# *8(r,>DrSDyP.=iOFcITHO#bGrS;%D(;ICTH=(#

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

v +n# rSD?v.=k\=y5HO#+FTH;G};D#

v nV#+?v.=(Z;v}b)D=y5kH0.=D=y5xPHO#P1r+dF*f Helmert TH#

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

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

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

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

LH# TZl&,Iy]rd?D-<LHFc@c_J=y5;TZ_T$bd?,y]X*/}d;Dr

d?Fc@F_J=y5#

w{D`XHO# Z4P|,`XHODYhli1,\eTxT.=ISy|,DHODTxT.=xPw

Z#9CKiIT!qwZ=(#

v TxTnMDnl# K=(";XF\x3)_TTH;,Z-Yh5b;YhD\eEJ#

v Bonferroni. K=(y]`nTHliw{[l=DTxT.=#

v ,x Bonferroni (Sequential Bonferroni). bG43rp=5MD\x Bonferroni }L,Z\xvpYh=f

;#X,+,V`,D\eTxT.=#

v Sidak. K=(a)H Bonferroni =(|OqDg^#

v ,x Sidak (Sequential Sidak). bG;vp=B5DEbT Sidak }L,MEb%vYhxT,d#XT!

C`,R#VK`,D\eTxT.=#

ce@F=L:#f

!PDnT8(D{F#f;IT!qCBd?2GVPD,{d?,r*Bd?{mSs:9dI*(;{

FT\b{Fe;#

v l&=y5D$b5# Tu<l&Hf#f?vv8D#M$b5#1l&V<G~n=,"Rrd?*

~*1,}La#f$bEJ#1l&V<G`n=1,n?j)dI[}$bEJ,"R}L#fl&

?v`pD[}$bEJ(ns;v}b),1Ao=*#fD8(`p}?#
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v l&=y5DCExdB^ #fl&=y5CExdDB^#1l&V<G`n=1,n?j)dI[}

$bEJDCExdB^,"R}L#fl&?v`pDB^(ns;v}b),1Ao=*#fD8(

`p}?#

v l&=y5DCExdO^# #fl&=y5CExdDO^#1l&V<G`n=1,n?j)dI[

}$bEJDCExdO^,"R}L#fl&?v`pDO^(ns;v}b),1Ao=*#fD8

(`p}?#

v $b`p# TZ_P~n=V<M~*rd?r`n=V<D#M,C}L#f?vv8D$bl&`p#

K!n;'Vd{l&V<#

v _T$bd?D$b5# T_T$bd?DHf#f?vv8D#M$b5((}8(DX*/}*;D

l&)#1l&V<G`n=1,}L#fl&?v`pD$b5(ns;v}b),1Ao=*#fD

8(`p}?#

v _T$bd?D$b5D@Fj<sn# 1l&V<G`n=1,}L#fl&?v`pD@Fj<sn

(ns;v}b),1Ao=*#fD8(`p}?#

g{l&V<G`n=,rTBwn;IC#

v -<Pn#[l5k#M$b5.dDn#

v Pearson Pn# v8T Pearson (=3FD1WD==y(x-<PnD{E)#

ce@F=L:<v

+#M<v*}]#4k;v IBM SPSS Statistics q=D}]/,|,_PN}@F5"j<sn"TxT5

MTIHDN}`XTr-=nXs#XsD~Pd?3rgB#

v pVd?# (epVDNNd?(g{9C)#

v RowType_# !5(r5j))* COV(-=n)"CORR(`XT)"EST(N}@F)"SE(j<s

n)"SIG (TxT.=)M DF(iyhFTIH)#fZ?v#MN}D COV(r CORR)P`MD%

@v8,T0?vd{P`MD%@v8#

v VarName_# TZP`M COV r CORR,!5* P1"P2"...,T&ZyP@F#MN}(}LHr:~

n=N}b)DPrPm,5j)T&ZZN}@F5mPT>DN}V{.#TZd{P`M,%*q

*U#

v P1, P2, ... b)d?T&ZyP#MN}(X*1I|(LHr:~n=N})DPrPm,d?j)T
&ZZN}@F5mPT>DN}V{.,"Rb)d?y]P`M!5#

TZ_`N},yP-=nh*c,`XTh*531'5;yPN}@F5h*c;"RyPj<sn

"TxT.=MPnTIHh*531'5#

TZLHN},-=n"`XT"TxT.=MTIHyh*531'5#g{LHN}(}nsF;x

P@F,rxvj<sn;qr,|;h*531'5#

TZ:~n=N},-=n"`XT"TxT.=MTIHyh*531'5#g{:~n=N}(}n

sF;xP@F,rxvj<sn;qr,|;h*531'5#

g{fZpV,rN}PmXkZyPpV.dxP[}#Zx(pVP,3)N}I\G^XD;+b

;,Z_`#TZ^XN},yP-=nr`XT"N}@F5"j<sn"TxT.=MTIHyh*

531'5#

IT9CKXsD~w*x;=xP#M@FDu<5;"b,CD~;\"4CZZd{A!XsD~D}

LP4Px;=Vv,}Gb)}LS\ZK<vDyPP`M#!\gK,zXk"b,ZCXsD~PD

yPN}TZA!KD~D}L_P`,D,e#

Z 7 B ce@F=L 45



+#M<v* XML# +N}@F5MN}-=nXs(g{!q)T XML (PMML) q=#f#zIT9C

C#MD~T&C#ME"=d{}]D~CZ@V?D#

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

v +N}@F5Du<58(*}VPm(9C CRITERIA S|n)#

v 8(L($w`XTXs(9C REPEATED S|n)#

v ZFc@F_J=y51^}5;,Zd=y5D-d?(9C EMMEANS S|n)#

v 8(@F_J=y5D(F`n=TH(9C EMMEANS S|n)#

v 8(rSD;vS/,TT>CS/D@F_J=y5,"9C8(DTH`MTdxPHO(9C EMMEANS

S|nD TABLES M COMPARE X|V)#

kND|no(N<Tq!j{Do(E"#
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Z 8 B ce_TlO#M

ce_TlO#M)9K_T#M,9C:

v ?j(}8(DX*/}krSM-d?_T`X#

v ?jITPG},V<#

v [bI\`X#

ce_TlO#M-GKSr%_TXi=4SDG},]r}]`d?#MDwV#M#

>}# L}VIT9Cce_TlO#M,T7(3V5iL'=(Za_}'V}OGqP'#4T`,L

RD'zG`XD,r*{GDL&`,,4T,;'#DLR2I\G`XD,rKRGZ'#MLR6p

O|,fz'&,TIkIdTD;,44#kNDwbTq!|`E"#

=FP?K1IT9Cce_TlO#M,T7(3VB9*J)o\q5M<_D2o"wJ#4T`,<

_DX4b?(#}`X,rK_P3)fz'&DlO#M&HOJ1#?jVN("wN})!}{}

5,rK_P4IV<MT}X*Dce_TlO#M&HOJ1#kNDwbTq!|`E"#

3vP_gS"g0M%*x~qa)LD_6\mcIT9Cce_TlO#M4Kb|`PX1ZM'D

E"#IZI\DXp_P{eb?6p,rK+>VvK19C_PfzX`Dce logit lO#M,T7(

Zx(wipm_XpP;,~q`M(gS"g0"%*x)D~q9CivXp.dD`XT#kNDw

bTq!|`E"#

“}]a9”!n(CZZ[l5`X18(}]/PG<dDa9X5#g{}]/PDG<zm@"D[l

5,r^hZK!n(O8(NNhC#

we# 8(V`VND5iO&(;(e}]/PDwe#}g,%v!K ID VN&cT(e;v=:ZD

we,+g{!Kj6EZ=:d;(;,rh*9C=: ID M!K ID DiO#ZX4b?hCP,+*

?vweG<`v[l}],rK?vweI\Z}]/P<C`vG<#

weGIS*@"Zd{weD[l%*q#}g,Z='P?PITO*3<_D*9A}@"Zd{<_

DA}#g{fZT?vweDX4b?,xRzk*Tb)[l5.dD`XT(#,(eweMG#X

*#}g,zI\Z{,;v<_Z,x`NM=1C=D*9A}G`XD#

“}]a9”!n(OyP8(*“we”DVNCZ(ePn-=na9Dwe,"a)(efz'&iODf

z'&-=na9weDI\VNPm#

X4b?# bo8(DVNCZ6pX4[l#}g,%vd?\ITj6='P?P 10 \ZD[l5,x

BMlI2,CZj6;jZD?;lD[l5#

(e-=ni#bo8(DV`VN(e@"X4'&-=nN}i;?v`pwP;vN}iIViVND

;fV`(e#yPwe_P`,D-=n`M;`,-=niZDwe_P`,DN}5#

X4-=n`M#b8(PnD-=na9#ICDa9G:

v ;WTXi (AR1)

v TXiF/=y5 (1,1) (ARMA11)

v 4OTF

v TG_
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v QjHDcH

v Toeplitz

v 4a9/

v =nIV

q!ce_TlO#M

K&\h*“_6Xi”!n#

SK%P!q:

Vv > lO#M > ce_T...

1. (e}]a9!n(O}]/Dwea9#

2. ZVNM'&!n(O,XkP;vI_PNNb?6pD%v?j,r_G;vXk*,xDB~/Ti

8(#9IT8(dV<MX*/}"L('&MNNfz'&i"+F?rVv(X#

3. %w9(!nT8(I!D9(hC#

4. %w#M!nT#fCV=n/}]/"<v#M=b?D~#

5. %wKPTKP}L"4(#MTs#

?j

b)hC(}X*/}(e?j"dV<T0d=$bd?DX5#

?j# h*?j#|I_PNNb?6p,,1?jDb?6pI^FJ1DV<MX*/}#

v 9CTi}w*V8# 1?jl&G;5PTiP"zDB~}1,?jVN|,B~},zITnb!

q;v|,Ti}DVN#}g,ZTiBM1fA1,ITTlOy>)C;,(HD1fA,;sG

<?vy>P1pDlO}?T0;)C1fADlO}?#Z>}P,G<1pDlO}?DVN&8

(*?j(B~)VN,G<?vy>PlO}?DVN&8(*TiVN#g{Z?vy>PlO}?

<`,,rIT+Ti}8(*L(5#

Ti}&sZHZ?vG<DB~}#B~&*G:{},Ti&*}{}#

v T(eN<`p# TZV`?j,zIT!qN<`p#ba0l3)dv,gN}@F5,+;&|D

#MbOH#}g,g{zD?j9C 0"1 M 2 D5,1!ivB,}L+ns(n_5)D`pr 2 w

*N<`p#ZKivB,N}@F&CbM*k`p 0 r 1DF;`X,`TZ`p 2 DF;#g{z

8(K(F`p"R?jQ(ej),G4IT(}SPmP!q54hCN<`p#Z8(#MD}L

P";7(3;X(VND`k==1,bV=(G#=c#

?jDV<T0k_T#MDX5 (X*)# x($bd?D5,C#M+$Z?jD5V<aq-8(DN

4,,1?j5(}8(X*/}k$bd?_T`X#IT9CVPD;)(C#MDl]==,r_g{

z*bODXbV<kX*/}iO;ZKl]PmO,9IT!qT(ehC#

v _T#M# 8(cHX*D},V<,ZI9C_TXir ANOVA #M$b?j1G#PC#

v $jXi# 8(T}X*D$jV<,&Z?j|,yP}5"+1=|s519C#

v T}_T#M# 8(T}X*D4IV<,&Z?jm>L(1dNZD"zF}19C#

v :~n=Xi# 8(T}X*D:~n=V<,&Z?jMV8m>[l k NI&yhTiN}19C#

v `n Logistic Xi# 8(`nV<,&Z?jG``pl&19C#|9C[} logit X*(Pra{)

rce logit X*(``p{el&)#
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v ~* logistic Xi# 8( logit X*D~*V<,&Z?jG(} logistic Xi#M$bD~*l&19

C#

v ~* probit# 8( probit X*D~*V<,&Z?jGy!},V<D~*l&19C#

v dtlizf# 8(%9+T}X*D~n=V<,Z;)[b;PU9B~DzfVvPPC#

V<

K!n8(?jDV<#8(G},V<MGcHX*/}D&\Gce_TlO#M`T_TlO#MDX

*Dx#V<-X*/}I\fZ`ViO,dP;)JONNx(D}]/,rKITy]Him[D*s

xP!q,r!qnOJDiO#

v ~n=# KV<vJOm>~*l&rB~}?D?j#

v $j# CV<JCZ_P}LH5"r|sD}5+HD?j#g{}]5!ZHZ 0 r1',G4Vv

P;a9C`&Dv8#

v f_9# CV<JCZ_P}LH5"r|sD}5+HD?j#g{}]5!ZHZ 0 r1',G4V

vP;a9C`&Dv8#

v `n=#CV<JCZm>``pl&D?j##MN=!vZ?jDb?6p#

{e?j+zz{e`n#M,dP*?jD?v`p(N<`p}b)Vp@F;i#MN}#x($

bd?DN}@FT>$bd?k?j?v`p`TZN<`pDF;.dDX5#

Pr?j+zzPr`n#M,dP+3X`n;f;*;ik?j`p[}EJ`XDP5N}#

v :~n=# :~n=Xi9CxT}X*D:~n=V<,|CZ?jzm_PO_=nDvVN}Di

vB#

v },# CV<JO'F3vPd5(=y5)JTFSMV<D,x?j#

v 4I# CV<IS*;[lB~ZL(1dNZ"zDN},JO_PG:{}5Dd?#g{}]5G

G{}"!Z 0 r1',G4VvP;a9C`&Dv8#

X*/}

X*/}G?jD*;N=,ICZ#M@F#IC/}P:

v cH# f(x)=x#?j;*;#CX*ICZ}`n=TbDNNV<#

v %9+T}# f(x)=log(−log(1−x))#C/};JCZ~n=r`n=V<#

v Cauchit# f(x) = tan(π (x − 0.5))#C/};JCZ~n=r`n=V<#

v T}# f(x)=log(x)#CX*ICZ}`n=TbDNNV<#

v T}9}# f(x)=log(1−x)#C/};JCZ~n=V<#

v Logit#f(x)=log(x / (1−x))#C/};JCZ~n=r`n=V<#

v :+T}# f(x)=−log(−log(x))#C/};JCZ~n=r`n=V<#

v Probit# f(x)=Φ−1(x),dP Φ−1 Gfj<},[}V</}#C/};JCZ~n=r`n=V<#

v ]# f(x)=x α(g{ α ≠ 0)#f(x)=log(x)(g{ α=0#)α GyhD}Vf6"RXkG5}#CX*I

CZ}`n=TbDNNV<#

L('&

L('&rS(#;S*VN,dyhD5<m>Z}]/P,,1ICZ@V#1!ivB,Z#ML('

&?Vdk4ZT0rP8(D_P$(edkG+DVN#V`({e"Pr)VNCw#MPDrS,,

1,xVNCw-d?#
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(}Z4PmP!q;vr`vVN"O='&Pm4+'&dkA#M#y4(D'&`M!vZzEC!

qDHx#

v w# ECDVNZ'&PmW?T>*%@Dw'&#

v ~W# ECVNDyPI\TZ'&PmW?T>*+r;%#

v }W# ECVNDyPI\}*Z'&PmW?T>*}W;%#

v *. yPECVNDiOZ'&PmW?T>*%v;%#

'&9(wR`D4%ICZ4PwVYw#

m 1. '&9(w4%hv.

<j hvyw

(}!q*>}Dn"%w>}4%,ITSL('&#MP>}n#

(}!q*XBErDn"%wrOrrB}7,ITZL('&#MPTnxPXBEr#

9C:mST(en;T0r"(}%w“mST(en”4%,ITr#MPmS6Wn#

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

mST(en

ZK}LP,I*zD#M("6Wn#6WnPzZTd5;km;vrSD.=;%wCDrSr-d?

D'&xP(##}g,Su,xjI\Z;,Lj;C-OKMD;,{Q0_#IZ?;KM;-#bK

3;;CDLj,rKIT5M''&6WZLj;C'&P#

Kb,9IT|,;%'&,}g|,`,-d?D`n=n,r+`c6WmS=6Wn#

^F# 6WnPTB^F:

v ;N;%ZDyPrSXkG(;D#rK,g{ A GrS,r8( A*A G^'D#

v 6W'&ZDyPrSXkG(;D#rK,g{ A GrS,r8( A(A) G^'D#

v '&;I6WZ-d?P#rK,g{ A GrSR X G-d?,r8( A(X) G^'D#

9(6Wn

1. !q6WZm;vrSPDrSr-d?,;s%w}74%#

2. %w(Z?)#

3. !q0;vrSr-d?6WZdPDrS,;s%w}74%#

4. %wmSn#

(I!)I|,;%'&r_+`c6WmS=6WnP#
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fz'&

fz'&rSGdZ}]D~PD5IS*4TOs\e5Dfzy>DVN#bTbM?jPD``IdT

.VPC#1!ivB,g{zZ“}]a9”!n(P!qK`vwe,+*,vnofweD?vwe4(

;vfz'&i#}g,g{z!q“'#”"“`6”M“'z”w*“}]a9”!n(ODwe,+T/4(T

Bfz'&i:

v fz'& 1:weG'#(;P'&,;PX`)

v fz'& 2:weG'# * `6(;P'&,;PX`)

zIT(}TB==9Cfz'&i:

1. *mSBi,k%wmSi...#b+r*:fz'&i;T0r#

2. *`-VPi,k!q*`-Di,;s%w`-i... #b+r*:fz'&i;T0r#

3. *>};vr`vi,!qz*>}Di"%w>}4%#

fz'&i
(}Z4PmP!q;vr`vVN"O='&Pm4+'&dkA#M#y4(D'&`M!vZzEC!

qDHx#V`({e"Pr)VNCw#MPDrS,,1,xVNCw-d?#

v w# ECDVNZ'&PmW?T>*%@Dw'&#

v ~W# ECVNDyPI\TZ'&PmW?T>*+r;%#

v }W# ECVNDyPI\}*Z'&PmW?T>*}W;%#

v *. yPECVNDiOZ'&PmW?T>*%v;%#

'&9(wR`D4%ICZ4PwVYw#

m 2. '&9(w4%hv.

<j hvyw

(}!qz*>}Dn"%w>}2],ITS#MP>}n#

(}!q*XBErDn"%wrOrrB}7,ITZ#MPTnxPXBEr#

9CZ 503D:mST(en;T0r"(}%w“mST(en”4%,ITr#MPmS6W

n#

|(X`#1!ivBX`(#;|(Zfz'&P#g{zITYh}])}-c,rITE}X`#

(e-=ni#bo8(DV`VN(e@"fz'&-=nN}i;?v`pwP;vN}iIViVND

;fV`(e#IT*?vfz'&i8(;,DViVN/#yPwe_P`,D-=n`M;`,-=n

iZDwe_P`,DN}5#

weiO#zITS“}]a9”!n(D$hweiOP8(fz'&we#}g,g{'#"`6M'z(

e*“}]a9”!n(ODwe,,1TC3rEr1,“we”iOB-Pm+P^"'#"'# * `6M'
# * `6 * 'zw*!n#

fz'&-=n`M#b8(PnD-=na9#ICDa9G:
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v ;WTXi (AR1)

v TXiF/=y5 (1,1) (ARMA11)

v 4OTF

v TG_

v QjHDcH

v Toeplitz

v 4a9/

v =nIV

(XM+F?

Vv(X#LHN}Gkl&=n`XD@F#MN}#Vv(XG“Q*”5,I\r[l5D;,xl#g

{8(KVv(XVN,rT?v[l5,<aCkl&=n`XDLHN}}TVv(X5#VvP;9C

Vv(X5!ZHZ 0 r1'DG<#

+F?# +F?nG“a9/”$bd?##M;@FC$bd?D5},+Y(d5* 1;rK,+F?5;

Gr%XS=?jD_T$bd?P#bZ?vv8TZ;[lB~<I\_P;,TV.=D4IXi#M

PHdPC#

}g,1Twv];1BJJxP(#1,3 j];-zvV 1 NBJM 25 jvV 1 NBJD];1.d

PEXsDnp!g{+];1-zDT;T}Ik+F?n,rBJ}IT(#*_PT}X*D4Ir:

~n=l&#

d{V<MX*`MDiO+h*+Fd?Dd{*;#

#f9(!n

b)!q8(;)CZ9(#MD|_6u~#

EP3r# b)X~7(?jMrS(V`dk)D`p3r,T7(“ns;v”`p#g{?j4V`r_

ZZ 483D:?j;hCO8(KT(eN<`p,G4?jEr3rhC+;vT#

P9fr# zIT8(c(+4PDns|zN}#Kc(9C|,Zc-7Mbc-7D+|z=}L#T

ns|zN}8(D5JCZb=v-7#8(;vG:{}#1!5* 100#

s@FhC# b)hC7(gNFc;)CZi4D#Mdv#

v CEH# bGCZFc#M5}Dxd@F5DCEH#k8(sZ 0 R!Z 100 D5#1!5* 95#

v TIH# b+8(FcTxTliTIHD=(#g{zDy>s!c;s,r_}]G#=b,r_#

M9CHOr%D-=n`M(}g,QjHDcHrTG_),!qyPliDTIH;y(Pn=

()#bG1!5#g{zDy>s!\!,r_}];=b,r_#M9C4SD-=n`M(}g,

4a9/),!qy]li;,xd/(Satterthwaite |F5)#

v L('&M5}li bGFcN}@F-=nXsD=(#g{z#DF5#MYhD0,!qH!@F#

@F

#M9(c(9C|,Zc-7Mbc-7D+X|z=}L#BPhCJCZZc-7#
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N}U2#

g{N}@F5DnsxTd/rns`Td/!Z8(DG:5,rY(U2T#g{8(D5H

Z 0,G4;9CC<r#

T}F;TU2T#

g{T}F;/}DxTd/r`Td/!Z8(DG:5,rY(U2T#g{8(D5HZ 0,G

4;9CC<r#

Hessian U2T#
TZxT8(,g{yZ Hessian D3F!Z8(D5,rY(U2T#TZ`T8(,g{3F!Z

8(5kT}F;@FDxT5DK},rY(U2T#g{8(D5HZ 0,G4;9CC<r#

ns Fisher @V=$#
8(;vG:{}#5 0 8( Newton-Raphson =(#g{5sZ 0,G48(n`9C|zN} n

N Fisher @Vc(,dP n G8(D{},dsG Newton-Raphson#

flT]n#

K5ZliflT1Cw]m#k8(;v}5#

":1!ivB,+9CN}U2c(,Kc(!P]n* 1E-6 DnsxT|D#KhCyzIDa{I\

;,ZZf> 22 .0Df>PqCDa{#*XBzIf> 22 .0Df>PDa{,kTN}U2u~9

C`T,"#t1!]n5 1E-6#

@cD=y5

K!n(CZT>rS6pMrS;%D@F_J=y5#@F_J=y5T`n#M;IC#

n# K&Pvj+IV`VNiIDL('&PD#Mn#!Pz#{#MzI@F_J=y5D?vn#

v TH`M# b+8(THVN6p9CDTH`M#g{!q^,+;zITH#IT*8(rSDyP

.=iOzIITHO#bGrS;%D(;ICTH=(#+nTH+rSD?v.=k\=y5xP

HO#r%TH+rSD?v.=(ns;v.=}b)kns;v.=xPHO#“ns;v”.=I“9(

!n”8(DrSEr3rv(#"b,yPb)TH`p;};#

v THVN# b+8(rS,d.=9Cy!DTH`MxPHO#g{!q^w*TH`M,r^((^

h)!qNNTHVN#

,xVN# PvD,xVNa!T9C,xVNDL('&PDn#1Fc@F_J=y51,-=nL(*

8(5#!q=y5rr8(T(e5#

!q@F=y5# b+8(GqyZ?j-<LHrX*/}*;Fc@F_J=y5#-<?jLHFc?

jD@F_J=y5#"b,19CB~/Ti!n8(?j1,b+xvB~/TiH}x;GB~}?D@

F_J=y5#X*/}*;Fc_T$bd?D@F_J=y5#

w{`XHO# Z4P|,`XHODYhli1,\eTxT.=ISy|,DHODTxT.=xPwZ#

bJmz!qwZ=(#

v TxTnMDnl# K=(";XF\x3)_TTH;,Z-Yh5b;YhD\eEJ#

v ,x Bonferroni (Sequential Bonferroni). bG43rp=5MD\x Bonferroni }L,Z\xvpYh=

f;#X,+,V`,D\eTxT.=#

v ,x Sidak (Sequential Sidak). bG;vp=B5DEbT Sidak }L,MEb%vYhxT,d#XT!

C`,R#VK`,D\eTxT.=#
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nMTxTnl=(D#XLH;0,x Sidak =(,s_D#XLHV;03r Bonferroni =(;bb6E,

nMTxTnla\xAYk,x Sidak ;y`D%vYh,xs_Va\xAYk3r Bonferroni ;y`D

%vYh#

#f

!PnT8({F#f;;JmkVPVN{Fe;#

$b5##f?jD$b5#1!VN{FG PredictedValue#

V`?jD$bEJ#g{?j*V`,CX|V+#f0 n v`pD$bEJ,1=8(**#fDns`

p}D5#Fca{*Pr?jD[}EJ#1!y{FG PredictedProbability#*#f$b`pD$bEJ,

IT#fCEH(NDBD)#

CExd# #f$b5r$bEJDCExdDO^MB^#TZ}`n=.bDyPV<,b+4(=vd

?,,11!y{FG CI,s:* _Lower M _Upper #

TZ`n=V<M{e?j,*?vTd?`p4(;vVN#b+#f0 n v`p$bd?DB^MO^,

1=8(**#fDns`p}D5#1!y{FG CI,,11!VN{FG CI_Lower_1"CI_Upper_1"

CI_Lower_2"CI_Upper_2,@K`F,k?j`pD3rT&#

TZ`nV<MPr?j,+*?vrd?`p(}ns;v`p.b)4(;vVN(kNDwbZ 523

D:#f9(!n;Tq!|`E"#). b+*0 n v`p#f[}$bEJDB^MO^,1=+;|(n

s;vPm,T01=8(**#fDns`p}D5#1!y{FG CI,,11!VN{FG CI_Lower_1

"CI_Upper_1"CI_Lower_2"CI_Upper_2,@K`F,k?j`pD3rT&#

Pearson Pn#*?vG<#f Pearson Pn,CPnICZ#MbOHDs@FoO#1!VN{FG

PearsonResidual#

CE# T$b5#fV`?jDCE#FcCEIyZ$b5DEJ(n_D$bEJ)rn_$bEJMd

N_$bEJ.dDnl#1!VN{FG Confidence#

<v#M# b+4k#M=b? .zip D~#zIT9CC#MD~T&C#ME"=d{}]D~CZ@V

?D#8(P'D(;D~{#g{D~f6}CKVPD~,G4CD~+;2G#

#MS<

K}LZi4wP4(“#M”Ts#$n(+w)CTs,IqC#MD;%=S<#

1!ivB,T>“#M**”S<#*i4m;v#MS<,SS<uT<P!q#

w*d{D“#M”Ts,zITZ“!n”T0r(`- > !n)“dv”!n(OD“dvT>”iP,(}!q

8SmM<m,zI8SmM<m#TBwbx;=a)#MTsDhv#

#M**

CS<G#M0dbODlUE@**#

m#Cm6p?jhCO8(D?j"EJV<MX*/}#g{?jIB~MTi(e,G4%*q+;p

VTT>B~VNMTiVNr_TiDL(N}#Kb,+T>-P^y>#}D Akaike E"j< (AICC)

M Bayesian E"j< (BIC)#
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v ^}D Akaike#!qMHOyZ -2(<x)T}F;@FDlO#MDH?#5=!,#M=C#AICC“

^}”JCZ!y>D AIC#fEy>s!vS,AICC U2T* AIC#

v 469#!qMHOyZ -2 T}F;@FD#MDH?#5=!,#M=C#BIC 2a“M#”}`N}#

M(}g,_Ps?dkD4S#M),+H AIC |Oq#

<m#g{?j*V`,+P;E<mT>nU#MD+7T,4}7V`DYVH#

}]a9

CS<a)z8(D}]a9D**,"ozzliGq}78(weMX4b?#+*?vweVNMX4

b?VNT0?jT>y[l=DZ;vweE"#Kb,+T>?vweVNMX4b?VND6p}#

4Q[bxP$b

TZ,x?j,|(8(*B~/TiD?j,b+T>;vV6"c<,dP$b5;Z91aO,x[b

5;Z.=aO#mkivB,Cc&Z 45 H_O;zITSCS<OPOvNN;#M$b*OnDM<#

V`

TZV`?j,+TH<T>Q[bMQ$b5D;fV`,T0{e}7YVH#

my=#P8v;,DT>y=,ITSy=B4PmPCJb)y=#

v PYVH#b+Z%*qPT>PYVH(%*qF}TP\FYVHm>)#bG1!5#

v %*qF}#b+T>%*qPD%*qF}#H<Du09GyZPYVH#

v H<#b+Z%*qP;T>NN5,;T>u0#

v 9u#b+Z%*qP;T>NNPrPjb,r5#1?jPm``p1,|+G#PC#

1'#g{?jODNNG<1'5,raT>ZyPP'PBD (1')PP#_P1'5DG<;aT{

e}7YVHwv1W#

`v?j#g{P`vV`?j,G4?v?j+T>Z%vmP,,1P;v?jB-PmXF*T>D?

j#

sMm#g{yT>D?jP 100 `v`p,+;T>NNm#

L('&

KS<T>#MP?vL('&Ds!#

y=#P`V;,DT>y=,ITSy=B-PmPCJb)y=#

v <m#bG4U'&Z“L('&”hCO8(D3rS%?=W?T|GxPErD<m#Z<mP,,S

_uy]'&DTxTxPS(,V_um>OTxD'&(p 5O!)#bG1!5#

v m# K*\e#Mk%@#M'&D ANOVA m#%v'&4U|GZ“L('&”hCO8(D3rS%

?=W?xPEr#

TxT#boP;v“TxT”,i,TXFZS<PT>D)'&#TxT5sZ,i5D'&+;~X#b

;aDd#M,;GozzXcX"nX*D'&#1!ivBK5* 1.00,rK;ay]TxT4}K'&#

L(5}

KS<T>#MP?vL(5}D5#"b,IZrS(V`$bd?)Z#MZ?-}8>{`k,rK|

,rSD'&(#_P`vX*5};?V`p;vX*5},+T&Z_`5}D`p}b#
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y=#P`V;,DT>y=,ITSy=B-PmPCJb)y=#

v <m#bGWHT>X`,;s4U'&Z“L('&”hCO8(D3rS%?=W?T|GxPErD<

m#Z|,rSD'&P,5}4U}]5D}rxPEP#Z<mP,,S_uy]5}DTxTxP

S("_P;,U+,V_um>OTxD5}(p 5O!)#bG1!y=#

v m# b+T>%@#M5}D5"TxTli,T0CExd#X`s,'&4U|GZ“L('&”hC

O8(D3rS%?=W?xPEr#Z|,rSD'&P,5}4U}]5D}rxPEP#

`n=#g{`nV<P',G4`n=Pm+XF*T>D?j`p#5ZPmPDEr3rI“9(!n”

hCOD8(v(#

8}V<#b+T>3)#M`MD8}5}@FMCExd,|(~* logistic Xi(~*V<M logit X*)

"{e Logistic Xi(`nV<M logit X*)":~n=Xi(:~n=V<MT}X*)M Log-linear #

M(4IV<MT}X*)#

TxT#boP;v“TxT”,i,TXFZS<PT>D)5}#TxT5sZ,i5D5}+;~X#b

;aDd#M,;GozzXcX"nX*D5}#1!ivBK5* 1.00,rK;ay]TxT4}K5}#

fz'&-=n

CS<T>fz'&-=nXs(G)#

y=#P`V;,DT>y=,ITSy=B-PmPCJb)y=#

v -=n5#bG4U'&Z“L('&”hCO8(D3rS%?=W?T|GxPErD-=nXsH<#

`X<PDU+T&Z%*q5,g|Py>#bG1!5#

v `X<# bG-=nXsDH<#

v 9u#bG;xPMPjbD-=nXsH<#

i#g{P`vfz'&i,G4+P;v“i”B-Pm4!q*T>Di#

i# g{fz'&iPi8(,G4+P;v“i”B-Pm4!q*T>Di6p#

`n=#g{`nV<P',G4`n=Pm+XF*T>D?j`p#5ZPmPDEr3rI“9(!n”

hCOD8(v(#

-=nN}

CS<T>PnMfz'&D-=nN}@FM`X3F#b)_6+y>Da{Ia)-=na9GqOJ

DE"#

**m#bGTPn(R)Mfz'&(G)-=nXsPDN}}?"L('&(X)Mfz'&(Z)hF
XsPDH6(P})T0(e}]a9DweVNy(eDwe}?DlYN<#

-=nN}m#TZ!(D'&,+*?v-=nN}T>@F"j<snMCExd#yT>DN}}?!

vZ'&D-=na9,,1TZfz'&i,r!vZiPD'&}?#g{z4=GTG_N};Tx,

zIT9C|Sr%D-=na9#

'&#g{P`vfz'&i,G4+P;v“i”B-Pm4!q*T>DPnrfz'&i#Pn'&\G

IC#

i# g{Pnrfz'&iPi8(,G4+P;v“i”B-Pm4!q*T>Di6p#
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`n=#g{`nV<P',G4`n=Pm+XF*T>D?j`p#5ZPmPDEr3rI“9(!n”

hCOD8(v(#

@F=y5:Tx'&

b)GT> 10 v“nTx”L(yPrS'&D<m,T}W;%*<,;sG+r;%,nsGw'&#C<

ma*.=aOw'&(r;%PWvPvD'&)D?v5Z91aOT>?j#M@F5;*;%PDZ

~vPv'&D?v5zI%@D_;*}W;%PDZ}vPv'&D?v5zI%@D<m;yPd{$

bd?#Vc(#|a)KPX?v$bd?5}Z?jOD'&DIS/,G#PC#"b,g{;PTx

D$bd?,r;azI@F=y5#

CE#b+9C8(*“9(!n”;?VDCEHT>_J=y5DCEO^MB^#

@F=y5:T(e'&

b)GCZC'ksDL(yPrS'&DmM<m#

y=#P`V;,DT>y=,ITSy=B-PmPCJb)y=#

v <m#Cy=T>.=aOw'&(r;%PWvPvD'&)D?v5Z91aOD?j#M@F5_

<;*;%PDZ~vPv'&D?v5zI%@D_;*}W;%PDZ}vPv'&D?v5zI%

@D<m;yPd{$bd?#Vc(#

g{ksKTH,+T>m;v<mTHOTHVND.=;TZ;%,+*THVN.bD?v'&.

=iOT><m#TZITHO,|G`kxg<,4HOmD<Nm>,dPxgPZcdD`kT&

Zy>dDnp#F_T&Z3FODTxnl;Z_T&Z;TxDnl#|#ZxgPD1_O+T

>_PC1_,SDZcdDw{nlTxTD$_a>#

TZ+nTHaT>uN<,91aT>?j#M@F5,.=aOT>THVN5;TZ;%,+*T

HVN.bD?v'&.=iOT><m#b)uN<+TZ+.=_m>THVND?v.=M\=y

5.dDnl#

TZr%THaT>uN<,91aT>?j#M@F5,Z.=aOT>THVN5;TZ;%,+*

THVN.bD?v'&.=iOT><m#b)uN<+TZ+.=_m>THVN?v.=(ns;

v.=}b)Mns;v.=.dDnl#

v m#Cy=T>?j#M@F5"dj<snM'&P?vVN.=iODCExd;yPd{$bd?#

Vc(#

g{ksKTH,m;vm+T>?vTHD@F"j<sn"TxTliMCExd;TZ;%,}T

HVN.b,'&D?v'&.=iO<P;i%@DP#Kb,+T>x{elia{Dm;TZ;%

}KTHVN.b,'&D?v'&.=iO<P%@D{eli#

CE#b+P;9C8(*“9(!n”;?VDCEHD_J=y5DCEO^MB^DT>#

<V#b+P;ITTH<mD<V#2N<VR>DTHHxg<V|Y,+a\bX~_#
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Z 9 B #M!qT}_TVv

“#M!qT}_TVv”}LVv`W;fFm(P*m)#|9CIH}bOD|zc(+VcT}_T#

MbOH=`,;fFm#K}LIozzRvX*DV`d?#*9(#M,IT9C?FdkMrs%}

=(#TZ%M#M,ITksN}@F5M+X*li#%M#Ma*yP%*qSO 0.5#

>}# ZP?=V4SAPD;VDC'+C1,P?K13FK?iDK}".Dm2H(m"PHr2)

DwV`p"dP;v7FDO;N9CT04SBH(drH)#{G"VKBHk.Dm2HT07F+

CDX5#

3F# 5J"Pn"N}@F5"j<sn"CExdM+X*li#TZ(F#M,r*Pn<M},EJ

<#

#M!qT}_TVv}]"bBn

}]# rSd?GV`D#*VvDyPd?<XkG}5#*<xP#M!qVv0,IT+V`V{.d

?XB`k*}5d?#

\b8(_P`v.=D`vd?#byD8(I\<B`v%*q_PY?D[l5,(=5I\;C#

`X}L# “#M!q”}LIozj6#MPh*Dn#;szMIT9C“;cT}_TVv”r“Logit T}

_TVv”Lx@@#M#IT9C“T/XB`k”XB`kV{.d?#g{}5d?_PU`p,r9C“

XB`k”4(,xD{}5#

q!#M!qT}_TVv

SK%P!q:

Vv > T}_T > #M!q...

1. !q=vr|`}5MV`rS#

2. Z“rS”PmP!q;vr`vrSd?,;s%w(e6'#

3. (e?vrSd?D56'#

4. Z“("#M”iP!q;v!n#

r_,zIT!q;v%*q(Xd?8(a9c#

T}_TVv:(e6'

Xk8w?vrSd?D`pD6'#“n!5”M“ns5”D5krSd?DnMMn_`p`T&#b=v

5<XkG{},"Rn!5Xk!Zns5#+E}5Z_gTbDv8#}g,g{z8(n!5* 1,

ns5* 3,r;9C 1"2 M 3 b}v5#T?vrSd?X4b;}L#

T}_TVv:#M

8(#M# %M#M|,yPrSDw'&T0yPrSkrSD;%wC#!q(FI*;%M#M8(z

I`#
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zI`# zI`GrSvVDn_WnDPm#;vVc#M|,(ezI`MyPMW`XTDn#Yhz

Z“rS”PmP!qKd? A"B M C,;sZ“9(n”B-PmP!qK;%#zID#M+|,8(D}

W;% A*B*C,+r;% A*B"A*C M B*C,T0 A"B M C Dw'&#kp8(zI`PDMW`XT#

("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;%#

#M!qT}_TVv:!n

dv# zIT!q5JM/rPn#Z%M#MP,[lDMZ{D5J`,,Pn* 0#

<# TZ(F#M,IT!q=V`MD<PD;Vr=V:PnM},EJ#b)Ioz7(#Mk}]D

bOH#

T>%M#M# TZ%M#M,IT!qN}@F5#N}@F5Ioz7(IS#MP>}D;n#Kb9

P;vICDX*m,dPPvK+X*li#TZ_P`vrSDm,!qbv!nh*xPs?DFc#

#Mj<# 9CIH}bOD|zc(q!N}@F5#(}8(ns|zN}"U2Tr Delta(*%M#
MDyP%*q5JmSD5)I2G;vr`v@Fj<#

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

v TXsN=8(%*q(X(9C CWEIGHT S|n)#

v 9C%v|nzIT`v#MDVv(9C DESIGN S|n)#

kND|no(N<Tq!j{Do(E"#
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Z 10 B #fT}_TVv

“;cT}_TVv”}LVvdk;fFmrP*mP?v;fV``pD[l55JF}#mPD?v;f

V`9I;v%*q,?vV`d?F*;vrS#rd?*;fFm%*qPDv8}(5J),bMd?

*rSM-d?#K}L9C Newton-Raphson =(@FVcMGVcT}_T#MDnsF;N}#ITV

v4Ir`nV<#

zn`IT!q 10 vrS4(emD%*q#%*qa9d?Jm(e;j{mDa9c,Z#MP|,+

F?n,bOT}HJ#Mr5V_JmDw{=(#THd?JmFcceT}8JH (GLOR)#

#ME"MbOEH3FT/T>#9ITT>wV3FM<,rZn/}]/P#fPnM$b5#

>}# 9Cp^oo{5BJ(fPD}]IT7(5O2+xkB|9GGB|KF.dDX5#8JH8

>X5DTx$]#

3F# [lDMZ{D5J;-<Pn"w{PnM+nPn;hFXs;N}@F5;8JH;T}8JH;

GLOR;Wald 3F;T0CExd#<:w{Pn"+nPnM},EJ#

;cT}_TVv}]"bBn

}]# rSGV`d?,%*q-d?G,xd?#1#MPP-d?1,a+%*qPv8D-d?=y5

&CZC%*q#THd?G,xD#|GCZFcceT}8JH#THd?D5GZ{%*qF}DT}

_TiOD5}#

%*qa9d?8((X#}g,g{;)%*qGa9c,r%*qa9d?5* 0 r 1#kp9C%*q

a9d?Tc\}]S(#x&S“}]”K%!qS(v8#

Yh# ;cT}_TVva)=VV<:4IM`n=#

Z4IV<YhB:

v \y>s!ZP?0;L(,rVv;!vZ\y>s!#

v Z%*qPvV[lDB~Z3FO@"Zd{%*qD%*qF}#

Z`nV<YhB:

v \y>s!GL(D,rVv!vZ\y>s!#

v %*qF}Z3FO;G@"D#

`X}L# 9C“;fmq”}Lli;fFm#g{&+;vr`vV`d?S*l&d?x+d{d?S*

bMd?,r9C“Logit T}_T”}L#

q!#fT}_TVv

1. SK%P!q:

Vv > T}_T > ;c...

2. Z“#fT}_TVv”T0rP,!qn` 10 vrSd?#

y]h*,zIT:

v !q%*q-d?#
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v !q%*qa9d?T(ea9cr|,+F?n#

v !qTHd?#

;cT}_TVv#M

8(#M# %M#M|,f0rSd?DyPw'&M;%'&#|;|,-d?n#!q(FITv8(d

P;?VD;%r8(rS-d?;%#

rSk-d?#PvrSk-d?#

#MPDn# #M!vZ}]DTJ#!q(F.s,zIT!qVvPPK$Dw'&M;%'&#Xk8

(*|,Z#MPDyPn#

("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;%#

;cT}_TVv:!n

“;cT}_TVv”}LT>#ME"MbOEH3F#Kb,9IT!qTB!nPD;vr`v:

dv# `v3FI)T>:[l=D%*q5JMZ{%*q5J;-<Pn"w{PnM+nPn;#Mh

FXs;T0#MDN}@F5#

<# <;\CZ(F#M,dP|,=v"c<Xs(kT[lD%*qF}MZ{D%*qF}Dw{Pn

r+nPn)#9ITT>w{Pnr+nPnD},EJM4wF},<#

CExd# ITw{N}@F5DCExd#

j<# Newton-Raphson =(ICZq!+sF;N}@F#IT*ns|zN}"U2Tj<M delta(mS

=yPu<|F5%*qD#})dkB5#Delta #tZ%M#MD%*qP#

;cT}_TVv:#f

!q*#f*n/}]/PDBd?D5#Bd?{FPDs: n a]v,T9?v#fd?<_P(;D{

F#

#f58c\}](P*mPD%*q),49}]G<Z}]`-wDwv[l5P#g{*4c\D}]

#fPnr$b5,r+P*mP%*qD#f5dk=C%*qP?vv8D}]`-wP#*9#f5P

be,&c\}]TqC%*qF}#
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IT#fDVPn:-<Pn"j</Pn"w{PnM+nPn#9IT#f$b5#

v Pn#2F*r%Pnr-<Pn,|G[l%*qF}0dZ{F}.dDnV#

v j</Pn#Pn}Tdj<snD@F#j</Pn2F* Pearson Pn#

v w{Pn#j<Pn5}Td@FDj<sn#IZ1!(#M}71,w{Pn*%|j<},V<,r

K|GZli},T=fEZj</Pn#

v +nPn#veTF;H(=3FD1WDx{E==y(G D==),dPD{EGPnD{E([l=

DF}u%Z{F})#+nPn_P%|j<},V<#

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

v Fc[l=D%*q5JMZ{%*q5JD_TiO,"r!CiODPn"j</PnMw{Pn

(9C GERESID S|n)#

v |D_`liD1!P5(9C CRITERIA S|n)#

v T>j</Pn(9C PRINT S|n)#

kND|no(N<Tq!j{Do(E"#
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Z 11 B Logit T}_TVv

“Logit T}_TVv”}LVvrd?(rl&d?)kTd?(rbMd?).dDX5#rd?<U*V`

d?,xTd?ITGV`d?(rS)#d{Td?"%*q-d?ITG,xd?,+|G;Zpv8D

y!O&C#%*qDS(-d?=y5&CZC%*q#rd?8JDT}m>*N}D_TiO#T/I

C`nV<;b)#MP1F*`n Logit #M#K}L9C Newton-Raphson c(@F Logit T}_T#M

DN}#

z;2IT!q 1 = 10 vrd?krSd?#%*qa9d?Jm(e;j{mDa9c,Z#MP|,+

F?n,bOT}HJ#Mr5V_JmDw{=(#THd?JmFcceT}8JH (GLOR)#THd?D

5GZ{%*qF}DT}_TiOD5}#

#ME"MbOEH3FT/T>#9ITT>wV3FM<,rZn/}]/P#fPnM$b5#

>}# p^ooD;nP?|,K 219 uyc#ycD3o`MgNf|GDeNs!M|GS!DDv~

xDd?P?"V,eNO!Dyc!q@f`zfc`*3D8JGeNOsDycD 0.70 6;"Rw*!

q@f`zfc`*3D8JZZ 3 v~Pn_#

3F# [lDMZ{D5J;-<Pn"w{PnM+nPn;hFXs;N}@F5;ceT}8JH;

Wald 3F;MCExd#<:w{Pn"+nPnM},EJ<#

Logit T}_TVv}]"bBn

}]# rd?GV`d?#rSGV`d?#%*q-d?ITG,xD,+1#MPP-d?1,a+%*

qPv8D-d?=y5&CZC%*q#THd?G,xD#|GCZFcceT}8JH (GLOR)#THd

?D5GZ{%*qF}DT}_TiOD5}#

%*qa9d?8((X#}g,g{;)%*qGa9c,r%*qa9d?5* 0 r 1#kp9C%*q

a9d?Tc\}]S(#x&9C“}]”K%PD“S(v8”#

Yh# YhbMd?D?v`piOPDF}_P`nV<#Z`nV<YhB:

v \y>s!GL(D,rVv!vZ\y>s!#

v %*qF}Z3FO;G@"D#

`X}L# 9C“;fmq”}LT>P*m#1#{Vv[l=DF}M;ibMd?.dDX51,k9C

“;cT}_TVv”}L#

q! Logit T}_TVv

1. SK%P!q:

Vv > T}_T > Logit...

2. Z“Logit T}_TVv”T0rP,!q;vr`vrd?#

3. !q;vr`vrSd?#

rd?0rSd?D\}Xk!ZrHZ 10#

y]h*,zIT:

v !q%*q-d?#
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v !q%*qa9d?T(ea9cr|,+F?n#

v !q;vr`vTHd?#

Logit T}_TVv:#M
8(#M# %M#M|,f0rSd?DyPw'&M;%'&#|;|,-d?n#!q(FITv8(d

P;?VD;%r8(rS-d?;%#

rSk-d?#PvrSk-d?#

#MPDn# #M!vZ}]DTJ#!q(F.s,zIT!qVvPPK$Dw'&M;%'&#Xk8

(*|,Z#MPDyPn#

(}!rdnDyPI\iO"+?viOk#MPmPD?n%d,+yPnmS=hFP#g{!qK+

#}|,*rd?,r9a+;v%*qn (1) mS=#MPmP#

}g,Yhd? D1 M D2 Grd?#“Logit T}_TVv”}L4(;vrdnPm (D1, D2, D1*D2)#g

{“#MPDn”Pm|, M1 M M2 "R|,;v#},r#MPm|, 1"M1 M M2#zIDhF|(?

v#Mnk?vrdnDiO:

D1"D2"D1*D2

M1*D1"M1*D2"M1*D1*D2

M2*D1"M2*D2"M2*D1*D2

+#}|,*rd?# Z(F#MP+#}|,*rd?#

("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;%#

Logit T}_TVv:!n
“Logit T}_TVv”}LT>#ME"MbOEH3F#Kb,9IT!qTB!nPD;vr`v:

dv# `v3FI)T>:[l=D%*q5JMZ{%*q5J;-<Pn"w{PnM+nPn;#Mh

FXs;T0#MDN}@F5#

<# CZ(F#MD<|,=v"c<Xs(kT[l=D%*qF}MZ{%*qF}Dw{Pnr+nP

n)#9ITT>w{Pnr+nPnD},EJM4wF},<#
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CExd# ITw{N}@F5DCExd#

j<# Newton-Raphson =(ICZq!+sF;N}@F#IT*ns|zN}"U2Tj<M delta(mS

=yPu<|F5%*qD#})dkB5#Delta #tZ%M#MD%*qP#

Logit T}_TVv:#f
!q*#f*n/}]/PDBd?D5#Bd?{FPDs: n a]v,T9?v#fd?<_P(;D{

F#

#f58c\}](P*mPD%*q),49}]G<Z}]`-wDwv[l5P#g{*4c\D}]

#fPnr$b5,r+P*mP%*qD#f5dk=C%*qP?vv8D}]`-wP#*9#f5P

be,&c\}]TqC%*qF}#

IT#fDVPn:-<Pn"j</Pn"w{PnM+nPn#9IT#f$b5#

v Pn#2F*r%Pnr-<Pn,|G[l%*qF}0dZ{F}.dDnV#

v j</Pn#Pn}Tdj<snD@F#j</Pn2F* Pearson Pn#

v w{Pn#j<Pn5}Td@FDj<sn#IZ1!(#M}71,w{Pn*%|j<},V<,r

K|GZli},T=fEZj</Pn#

v +nPn#veTF;H(=3FD1WDx{E==y(G D==),dPD{EGPnD{E([l=

DF}u%Z{F})#+nPn_P%|j<},V<#

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

v Fc[l=D%*q5JMZ{%*q5JD_TiO,"r!CiODPn"j</PnMw{Pn

(9C GERESID S|n)#

v |D_`liD1!P5(9C CRITERIA S|n)#

v T>j</Pn(9C PRINT S|n)#

kND|no(N<Tq!j{Do(E"#
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Z 12 B Y|m

Z`}ivB,z<a#{<l=vB~.dD1dV<,HgMC1$(1$SMC=k*+>D1d)#

+G,b`}](#|,;PG<dZ~NB~Dv8(}g,ZwiaxsT;*+>$wD1$)#vV

bVivP`V-r:TZ3)v8,B~ZP?ax0;P"z;xTZm;)v8,RGZP?ax0D

3N1d4\zYd4,;9P;)v8I\r;)kP?^XD-r(}g1$z!rkY)^(Lx#b

)v8\F*QsiDv8,|G9CK`P?;JO t lir_TXiH+3=(#

CZK`}]D3F=(F*zxY|m#Y|mDy>EnG+[lxd.V*O!D1dxd#TZ?v

xd,9CyP[lAYC1$DK1FcCxdZ"zUKB~DEJ#;s9CS?vxd@FDEJ@

FZ;,1dc"zCB~D{eEJ#

>}# BaE!y,F(GqH+3y,F(|PzZdL?zITT=i|L_xPwi,;iS\+3F

(,m;iS\5iTF(#S}]9lY|m+JmzHO=iD{edLJ,T7(5iTF(GqG+

3F(DDx#9ITC<4m>zfrgU/}"TdxP1[HO,TqC|j8DE"#

3F# ?iZ?v1dxdDZuGk}"Z)k*}"zU}"UKB~}"UaH}"zfH}"[}z

fH}(Mj<sn)"EJ\H(Mj<sn)T0gUJ(Mj<sn);?iDP;}zf1d;CZ

HO=idzfV<D Wilcoxon (Gehan) li#<:zf"T}zf"\H"gUJM 1 uzfD/}<#

Y|m}]HO

}]# 1dd?&G(?D#4,d?&GT{}`kD~Vd?rV`d?,B~`k*%5r;N,x5

6'#rSd?&GT{}`kDV`d?#

Yh# yXDB~DEJ&;!vZu<B~.sD1d(YhxT1dBDEJ;d)#4,S;,1d*

<P?Dv8(Hg,S;,1d*<S\NFD<_)&P`FDP*#QsiDv8M4siDv8.d

2;&fZ53Tnp#}g,g{m`QsiDv8<Giv|*OXD<_,rC=Da{I\afZ+

n#

`X}L# “Y|m”}LTK`Vv((#F*“zfVv”)9C#U+c=(#“Kaplan-Meier zfVv”}

L9CTP;,D=(FcY|m,K=(;@5Z+[lZ.V*O!D1dxd#g{zD[l5}?O

Y,(i9CK=(,by?vzf1dxdZ+;POY}?D[l5#g{z3Id?k*XFDzf1

drd?(-d?)`X,r&9C“Cox Xi”}L#g{,;vv8P-d?Z;,D1dcIT_P;,

D5,r&9CxP“@1-d?”D“Cox Xi”#

4(Y|m

1. SK%P!q:

Vv > zf > Y|m...

2. !q;v}5zfd?#

3. 8(*liD1dxd#

4. !q;v4,d?(eQ"zUKB~Dv8#

5. %w(eB~8(CZ8>B~"zD4,d?D5#

r_,IT!q;WrSd?#a*rSd?D?v`pzIzfd?D#U+cm#
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9IT!q~W4rSd?#a*;WM~WrSd?D?viOzIzfd?D#U+cm#

Y|m:*4,d?(eB~

*4,d?!qD;vr`v5DvV8>b)v8Q"zUKB~#yPd{v8S*Qsi#dkj6P

K$B~D%5r56'#

Y|m:(e6'

rSd?D5Zy8(6'ZDv8+|(ZVvP,"a*C6'ZD?v(;5zI%@Dm(M<,g

{*s)#

Y|m:!n

zITXFY|mVvDwv=f#

Y|m# t*ZdvP;T>Y|m,k!{!qY|m#

<# Jmzkszf/}<#g{Q-(eKrSd?,ra*rSd?(eD?vSizI<#IC<|(

zf"T}zf"gU"\HM 1 uzf#

v zf#Z_TLHOT>[}zf/}#

v T}zf#ZT}LHOT>[}zf/}#

v gU#Z_TLHOT>[}gU/}#

v \H#T>\H/}#

v 1 uzf/}#T_TLHfF 1 uzf/}#

HOZ;vrSD.=# g{P;WXFd?,rITZKiP!q;v!n4P Wilcoxon (Gehan) li,

CliHOSizf#liT;WrS4P#g{Q-(eK~WrS,raT~Wd?D?v.=4Pl

i#

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

v !q`vrd?#

v 8(d`;HDxd#

v !q`v4,d?#

v 8(;|,yPrSMyPXFd?DHO#

v Fc|Fx;G+7HO#

kND|no(N<Tq!j{Do(E"#
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Z 13 B Kaplan-Meier zfVv

Z`}ivB,z<a#{<l=vB~.dD1dV<,HgMC1$(1$SMC=k*+>D1d)#

+G,bV}](#|,;)QsiDv8#QsiDv8G;PG<dZ~NB~Dv8(}g,Zwia

xsT;*+>$wD1$)#Kaplan-Meier }LGQsiDv8vV1@F1dB~#MD;V=(#Kaplan-

Meier #MD@]G@FB~"zD?v1dcDu~EJ,"!b)EJDK}^@F?v1dcDzfJ#

>}# BD AIDS F(ZS$Y|=fGq_PNFEF?zITT=i AIDS <_xPP?,;iS\+

3F(,m;iS\5iTF(#S}]9l Kaplan-Meier #M+JmzHO=iD{ezfJ,T7(5i

TF(GqG+3F(DDx#9ITC<4m>zfrgU/}"TdxP1[HO,TqC|j8DE

"#

3F# zfVvm,|(1d"4,"[}zfMj<sn"[}B~M#`};T0=y5MP;}zf1

d,xPj<snM 95% CExd#<:zf"gU"T}zfM 1 uzf#

Kaplan-Meier }]"bBn

}]# 1dd?&*,xd?,4,d?ITGV`d?r,xd?,rSMcNd?&*V`d?#

Yh# yXDB~DEJ&;!vZu<B~.sD1d(YhxT1dBDEJ;d)#4,S;,1d*

<P?Dv8(Hg,S;,1d*<S\NFD<_)&P`FDP*#QsiDv8M4siDv8.d

2;&fZ53Tnp#}g,g{m`QsiDv8<Giv|*OXD<_,rC=Da{I\afZ+

n#

`X}L# Kaplan-Meier }L9CDFcY|mD=(@F?vB~"z1DzfrgU/}#“Y|m”}L

9C#U+c=(xPzfVv,C=(@5Z+[lZ.V*O!D1dxd,I\T&msy>PC#g

{z3Id?k*XFDzf1drd?(-d?)`X,r&9C“Cox Xi”}L#g{,;vv8P-d

?Z;,D1dcIT_P;,D5,r&9CxP“@1-d?”D“Cox Xi”#

q! Kaplan-Meier zfVv

1. SK%P!q:

Vv > zf > Kaplan-Meier...

2. !q1dd?#

3. !q;v4,d?j6Q"zUKB~Dv8#Cd?ITG}VrLV{.#;s%w(eB~#

r_,IT!qrSd?liinl#9IT!qTd?D?v.=(cN)zI%@VvDcNd?#

Kaplan-Meier:*4,d?(eB~
dkm>QvVUKB~D5#ITdk%v5"56'r5Pm#;PZ4,d?*}51,“56'”!n

EIC#
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Kaplan-Meier:HOrS6p
zITks3FTlirS;,.=DzfV<DH,T#IC3F|(T}H6"Breslow M Tarone-

Ware#!qdP;v!nT8(*xPHO:gc{eli"Vcli"gcITlirVcITli#

v T}H6#HOzfV<DH,TDli#ZKliP,yP1dcy3h`,D(X#

v Breslow#HOzfV<DH,TDli#Z?v1dcCxgUDv8}T1dcS(#

v Tarone-Ware#HOzfV<DH,TDli#Z?v1dcCzUDv8}D==yT1dcS(#

v gc{eli#Z%NliPHOyPrS6p,Tlizfz_DH,T#

v gcITli#HO?;v`lDrS6pT#;a)ITwFli#

v Vcli#T?cDyPrS6pDH,T4P;N%@Dli#g{z;PVcd?,G4;4Pli#

v VcITli#HO?;cD?;v`lDrS6pT#;a)ITwFli#g{z;PVcd?,G4

;4Pli#

rS6pD_TwF# JmzligrS6pD_TwF#K!nvICZrS6pD{e(x;GIT)H

O#

Kaplan-Meier:#fBd?
zIT+ Kaplan-Meier mDE"#f*Bd?,Bd?IZTsDVvPCZliYhrliYh#zIT+

zf/}"zf/}Dj<sn"gU/}M[}B~#f*Bd?#

v zf/}#[}zfEJ@F#1!d?{*0: sur_ SO3rE#}g,g{QfZ sur_1,Kaplan-

Meier MVdd?{ sur_2#

v zf/}Dj<sn#[}zf@FDj<sn#1!d?{*0: se_ SO3rE#}g,g{QfZ

se_1,Kaplan-Meier MVdd?{ se_2#

v gU/}#[}gU/}@F#1!d?{*0: haz_ SO3rE#}g,g{QfZ haz_1,Kaplan-

Meier MVdd?{ haz_2#

v [}B~#1v84dzf1dM4,zkxPEr1DB~[}5J#1!d?{*0: cum_ SO3r

E#}g,g{QfZ cum_1,Kaplan-Meier MVdd?{ cum_2#

Kaplan-Meier:!n
zITS Kaplan-Meier Vvks`Vdv`M#

3F# zIT!q*FcDzf/}T>3F,|(zfVvm"=y5MP;}zf1dT0DV;}#g

{|,rSd?,ra*?izI%@D3F#

<# (}<IT1[Xlizf/}"1 u%zf/}"gU/}M!zf/}DT}#g{|,rSd?,

ra*?ifF/}<#

v zf/}#Z_TLHOT>[}zf/}#

v 1 u%zf/}#T_TLHfF 1 uzf/}#

v gU/}#Z_TLHOT>[}gU/}#

v !zf/}DT}#ZT}LHOT>[}zf/}#

72 IBM SPSS Advanced Statistics 23



KM |nD=S&\

9C|no(oT9IT:

v qC+*7YwiDv8p'w*@"ZQsiv8D%@`pD5Jm#

v *_TwFli8(;Hd`#

v q!zf1dd?DYV;}x;GDV;}#

kND|no(N<Tq!j{Do(E"#
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Z 14 B Cox XiVv

Cox Xi*1dB~}]("$b#i#C#izIzf/}CZ*$bd?Dx(5$b;[lB~Zx(

1dZ t "zDEJ#S[lweP@F$bDzf/}N4kXi5};C=(TsI&CZ_P$bd?

b?DBv8#"b,QliwePDE",44Z[l1dZ-z;[lB~DE",*#i@Fvv^s

1W#

>}# PTM.Tr|L}"N)DgUGq;,?(}9l;v Cox Xi#M,dk|Liv(?l|L

y})MTpw*-d?,zITliXZTpM|LivTN)"wD0lDYh#

3F# TZ?v#M:–2LL,F;H3FM{e(=#TZ#MPDd?:N}@F5"j<snM Wald 3

F#TZ;Z#MPDd?:CV3FMPn(=#

Cox Xi}]"bBn

}]# 1dd?&G(?d?,+4,d?ITGV`r,xd?#Td?(-d?)ITG,xrV`d?;

g{GV`d?,|G&-}F*`kr8>{`k(C}LPP;vT/TV`d?xP`kD!n)#c

Nd?&GV`d?,`k*{}rLV{.#

Yh# [l5&G@"D,gUH&G1dc(5;4,wvv8gUDHJ;&f1dd/#s;vYhF

*H}gUYh#

`X}L# g{H}gUYh;I"(kN{OD),I\h*9Cx@1-d?D Cox }L#g{;P-

d?r_;P;vV`-d?,IT9CY|mr Kaplan-Meier }Lliy>DzfrgU/}#g{y>P

;PQsiD}](4,?vv8<vVUKB~),IT9C_TXi}LT$bd?M1dB~.dDX

5xP(##

qC Cox XiVv

1. SK%P!q:

Vv > zf > Cox Xi...

2. !q1dd?#;Vv1d5*:5Dv8#

3. !q;v4,d?,;s%w(eB~#

4. !q;vr`v-d?#*|,;%n,k!q;%Pyf0DyPd?,;s%w >a*b>#

r_,IT(}(eVcd?*;,iFcwTD#M#

Cox Xi:(eV`d?
zITj88( Cox Xi}L&mV`d?D==#

-d?# PvZwT0rP8(DyP-d?,^[G1S8(D-d?9Gw*;%D;?VZNNcP8

(D-d?#g{dP?V-d?GV{.d?rV`d?,r\+|GCwV`-d?#

V`-d?# Pvj6*V`d?Dd?#?vd?<Z(EP|,;vm>(,8>*9CDTH`k#V

{.d?(Id?{FsD{E < 8>)QfZZ“V`-d?”PmP#S“-d?”PmP!qd{NbV`

-d?"+|GF=“V`-d?”PmP#
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|DTH# ICZ|DTH=(#ICDTH=(P:

v 8>{# b)TH8>`pI1JqGqfZ#N<`pZTHXsPm>*;E“0”#

v r%# }N<`pb,$bd?D?v`p<kN<`p`HO#

v nV# }Z;v`pb,$bd?D?v`p<k0fD`pD=y'&`HO#2F*f Helmert TH#

v Helmert# }ns;v`pb,$bd?D?v`p<ksfD`pD=y'&`HO#

v X4# }Z;v`pb,$bd?D?v`p<k|0fDGv`pxPHO#

v `n=# };`n=TH#Yh`pyHV<#`n=THvJCZ}5d?#

v +n# }N<`pb,$bd?D?v`p<k\e'&`HO#

g{!q+n"r%r8>{,rIT!qZ;vrns;vw*N<`p#"b,1=%w|Ds,C=(

E5J"z|D#

V{.-d?XkGV`-d?#*S“V`-d?”PmPF%3V{.d?,XkSwT0rPD“-d?”

PmPF%yP|,Cd?Dn#

Cox Xi:<
<PzZ@@@FD#MMbMa{#zITTzf/}"gU/}":T}[}zf/}DT}M 1 u%z

f/}f<#

v zf/}#Z_TLHOT>[}zf/}#

v gU/}#Z_TLHOT>[}gU/}#

v T}uT}# r@F&CK ln(-ln)*;.sD[}zf@F#

v 1 u%zf/}#T_TLHfF 1 uzf/}#

r*b)/}@5Z-d?D5,yTXkT-d?9C#}54fF/}k1dDX5<#1!ivG9C

?v-d?D=y5w*#}5,+IT9C“|D5”XFidkzT:D5CZf<#

IT+V`-d?Fk“T&Dwu_”D>r,Sx*C-d?D?v5%@fF;u_#K!nvTV`-

d?IC,V`-d?Z“-d?5DfF;C”PmPI{FsD (Cat) 8>#

Cox Xi:#fBd?
IT+VvDwVa{#f*Bd?#ITZTsDVvP9Cb)d?4liYhrliYh#

#f#Md?# Jmz+XiDzf/}0dj<sn"T}:T}@F"gU/}"+PnM DfBeta,T0

_T$bd? X*Beta #f*Bd?#

v zf/}#x(1dD[}#`/}5#C5HZzf=Gv1dNEJ#

v :T}[}zf/}DT}#r@F&CK ln(-ln)*;.sD[}zf@F#

v gU/}##f[}gU/}@F(VF* Cox-Snell Pn)#

v +Pn#zITTUzf1d4fF+Pn,TliH}gUY(#*nU#MPD?v-d?#f;vd

?#vT|,AY;v-d?D#Ma)+Pn#

v DfBeta#Z^}K3vv8DivB5}D@F|D#*nU#MPD?v-d?#f;vd?#vT|,

AY;v-d?D#Ma) DfBetas#

v X*Beta. _T$bd?CV#?vv8DT=y5*PDD-d?50dT&DN}@F5DK}DOF#

g{9C@1-d?KP Cox,r;P DfBeta M_T$bd? X*Beta EI#f#
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+#ME"<v= XML D~# +N}@F5<v=8(D XML q=DD~#zIT9CC#MD~T&

C#ME"=d{}]D~CZ@V?D#

Cox Xi:!n
zITXFVvMdvDwv=f#

#M3F# zITqC#MN}D3F,|( exp(B) DCExdM@F5D`XT#zITZ?;=r_v

Zns;=ksb)3F#

=xEJ# g{!qK=x(,IT8(#MDdkr^}DEJ#g{d?Dxk F DTxT.=!Z“x

k”5,rdkCd?;g{d?DCTxT.=sZ“>}”5,rF%Cd?#“xk”5Xk!Z“>}”

5#

ns|zN}# Jmz8(#MDns|zN},CZXF}LsbD1d#

T>y_/}# JmzT>-d?=y5BDy_gU/}M[}zf#g{8(K@1-d?,rKT>;

IC#

Cox Xi:*4,d?(eB~
dkm>QvVUKB~D5#ITdk%v5"56'r5Pm#;PZ4,d?*}51,“56'”!n

EIC#

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

v qC+*7YwiDv8p'w*@"ZQsiv8D%@`pD5Jm#

v *+n"r%M8>TH=(!q}Z;vMns;vTbDN<`p#

v *`n=TH=(8(`pD;Hd`#

v 8(=S|zj<#

v XFT1'5D&m#

v 8(Q#fDd?D{F#

v +dv4k=b? IBM SPSS Statistics }]D~#

v Z&m}LP+?vpVD~iD}]#f=;vb?Y1D~#byPzZZKPsM}]/Vv1Z

<ZfJ4#K&\TZ@1-d?;IC#

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

Z 14 B Cox XiVv 77
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Z 15 B Fc@1-d?

Z3)ivB,zI\k*Fc“Cox Xi”#M,+";{OH}gUYh#2MG5,gUHJf1dd/;

Z;,D1dc;v(r`v)-d?D5a;,#ZbVivB,zMh*9C)9D“Cox Xi”#M,C

#MJmz8(@1-d?#

*kVvbyD#M,zXkWH(e@1-d?#(9C|no(IT8(`v@1-d?#)9Cm>1

dD53d?ITr/K}L#Kd?F* T_#zIT9CKd?(}=V#C=((e@1-d?:

v g{zk*kTX(-d?liH}gUYhr_@FJm;IH}DgUD)9“Cox Xi”#M,rIT

(}+@1-d?(e*1dd? T_ MPJbD-d?D/}4o=K?D#;v#{D}SMGr%X

+1dd?M-d?`K,;}2IT8(O*4SD/}#(}li@1-d?D5}DTxTMIT

*@H}gUYhGqOm#

v P)d?Z;,D1dNZI\_P;,D5,+d5k1d";_P53`XT#ZbyDivB,z

h*(e;vVN@1-d?,bIT(}9C_-mo=jI#_-mo=9C5 1 m>“true”,9C5

0 m>“false”#(}9C;5P_-mo=,zMIT9C;iH?4(@1-d?#}g,g{zZ;v*

ZD\DP?P?\b?;N*9(9C BP1 = BP4 j6),rIT+@1-d?(e* (T_ < 1) * BP1

+ (T_ >= 1 & T_ < 2) * BP2 + (T_ >= 2 & T_ < 3) * BP3 + (T_ >= 3 & T_ < 4) * BP4#"b,TZ

NNx(Dv8,(EP<}CP;vnHZ 1,d`n<HZ 0#;T.,K/}b6Eg{1d!Z;

\r9C BP1;g{1dsZ;\+!Z=\r9C BP2,@K`F#

Z“Fc@1-d?”T0rP,zIT9C/}9(X~9(@1-d?Dmo=,r_ITZ“T_COV_ Dm

o=”D>xrP1Sdkmo=#"b,V{.#}Xk|,Z}Er%}EP,}V#}XkT@=q=

|k,"9Cdcw*!}(g{#C=Dd?F* T_COV_,&Cw*-d?|,Z“Cox Xi”#MP#

Fc@1-d?

1. SK%P!q:

Vv > zf > x@1-d?D Cox...

2. dk@1-d?Dmo=#

3. %w#MLx“Cox Xi”#

":7#Z“Cox Xi”#MP|,Bd? T_COV_ w*-d?#

kND Z 753DZ 14 B, :Cox XiVv;wbTq!|`E"#

x@1-d?D Cox XiD=S&\
|no(oT9Jm8(`v@1-d?#d{|no(&\TyP“Cox Xi”yIC,^[GqxP@1-

d?#

kND|no(N<Tq!j{Do(E"#
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Z 16 B V`d?`k=8

Zm`}LP,ITksC;iTHd?T/f;V`Td?,CTd?fs+w*;vidk=L=rS=

L=PF}#(#,ITZ CONTRAST S|nP8(biTHd?D`k==#>=<bM"5w CONTRAST P

yh*D;,TH`MD5J$w==#

+n

k\=y5D+n# ZXsnP,TH_PTBN=:

mean ( 1/k 1/k ... 1/k 1/k)
df(1) (1-1/k -1/k ... -1/k -1/k)
df(2) ( -1/k 1-1/k ... -1/k -1/k)

. .

. .
df(k-1) ( -1/k -1/k ... 1-1/k -1/k)

dP k GTd?D`p}?#1!ivB,!Tns;v`p#}g,;v_P}v`pDTd?D+FTH

*:

( 1/3 1/3 1/3)
( 2/3 -1/3 -1/3)
(-1/3 2/3 -1/3)

t*!T}ns;v`pTbD`p,kZ DEVIATION X|V.sD(EZ8(*!TD`pDrE#}g,

TBS|nq!Z;vMZ}v`pD+n"!TZ~v`p:

/CONTRAST(FACTOR)=DEVIATION(2)

YhrSP}v`p#zIDTHXs+G

( 1/3 1/3 1/3)
( 2/3 -1/3 -1/3)
(-1/3 -1/3 2/3)

r%yw

r%TH# +rSD?;6pkO;6pxPHO#;cXsq=G

mean (1/k 1/k ... 1/k 1/k)
df(1) ( 1 0 ... 0 -1)
df(2) ( 0 1 ... 0 -1)

. .

. .
df(k-1) ( 0 0 ... 1 -1)

dP k GTd?`pD}?#}g,_PDv`pDTd?Dr%THgBy>:

(1/4 1/4 1/4 1/4)
( 1 0 0 -1)
( 0 1 0 -1)
( 0 0 1 -1)

t*9Cd{`px;Gns;v`pw*N<`p,kZ SIMPLE X|V.sD(EP8(N<`pDrE,

CrE;XGkC`p`XD5#}g,TB CONTRAST S|nqC;v!TKZ~v`pDTHXs:

/CONTRAST(FACTOR) = SIMPLE(2)

YhrSPDv`p#zIDTHXs+G
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(1/4 1/4 1/4 1/4)
( 1 -1 0 0)
( 0 -1 1 0)
( 0 -1 0 1)

Helmert
Helmert TH# HOTd?D`pksx`pD=y5#;cXsq=G

mean (1/k 1/k ... 1/k 1/k 1/k)
df(1) ( 1 -1/(k-1) ... -1/(k-1) -1/(k-1) -1/(k-1))
df(2) ( 0 1 ... -1/(k-2) -1/(k-2) -1/(k-2))

. .

. .
df(k-2) ( 0 0 ... 1 -1/2 -1/2)
df(k-1) ( 0 0 ... 0 1 -1)

dP k GTd?`pD}?#}g,;vPDv`pDTd?_PTBN=D Helmert THXs:

(1/4 1/4 1/4 1/4)
( 1 -1/3 -1/3 -1/3)
( 0 1 -1/2 -1/2)
( 0 0 1 -1)

n5

nVrf Helmert TH# HOTd?D`pMCd?DH0`pD=y5#;cXsq=G

mean ( 1/k 1/k 1/k ... 1/k)
df(1) ( -1 1 0 ... 0) df(2) ( -1/2 -1/2 1 ... 0) . .

. .
df(k-1) (-1/(k-1) -1/(k-1) -1/(k-1) ... 1)

dP k GTd?`pD}?#}g,_PDv`pDTd?DnVTHgBy>:

( 1/4 1/4 1/4 1/4)
( -1 1 0 0)
(-1/2 -1/2 1 0)
(-1/3 -1/3 -1/3 1)

`n=

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

&;TZ|_WD'&,@K`F#

IT8(Ix(DV`d?H?D&m6p.dDd`#`HDd`G!THf1D1!5#IT+`HDd

`8(*S 1 = k D,x{},dP k G`pD}?#g{d?)oP}v`p,rS|n

/CONTRAST(DRUG)=POLYNOMIAL

H,Z

/CONTRAST(DRUG)=POLYNOMIAL(1,2,3)

;x,";\Gh*`HDd`#}g,Yh)ozm3)oVdx}viD;,A?#g{Z~iDXFA

?GxZ;iDA?D=6,"RZ}iDXFA?GxZ;iDA?D}6,r&m`pZd`OG`H

D,bVivB,I,x{}iIDHfHOJC:

/CONTRAST(DRUG)=POLYNOMIAL(1,2,3)

+G,g{Z~iDXFA?GxZ;iDA?DD6,"RZ}iDXFA?GxZ;iDA?D_6,r

JCDHf*

/CONTRAST(DRUG)=POLYNOMIAL(1,4,7)
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Z?VivB,TH8(Da{<G)oDZ;TIH|,A?6pD_T'&,xZ~TIH|,~N'

&#

`n=THZbTwFT0wil&zfDTJ1XpPC#9IT9C`n=THxPG_Tz_bO,}

gz_Xi#

X4

HOTd?D`Z6p# ;cXsq=G

mean (1/k 1/k 1/k ... 1/k 1/k)
df(1) ( 1 -1 0 ... 0 0)
df(2) ( 0 1 -1 ... 0 0)

. .

. .
df(k-1) ( 0 0 0 ... 1 -1)

dP k GTd?`pD}?#}g,_PDv`pDTd?DX4THgBy>:

(1/4 1/4 1/4 1/4)
( 1 -1 0 0)
( 0 1 -1 0)
( 0 0 1 -1)

b)THZE*VvT0NNh*;,CVDivB<\PC#

Xb

;VC'(eDTH# JmT=sDN=dkXbTH,C=sDPMPD}?kx(DTd?D`p}?`

H#TZ MANOVA M LOGLINEAR,dkDZ;P\G=y5(r#})'&,"Rzm;i(X,bi(X8

>gNy]x(Dd?Fcd{Td?(g{P)D=y}#(#ivB,CTH* 1 Dr?#

XsDd`P|,XbTH,b)TH8>d?`p.dDHO#;c45,};THGnPCD#};TH

Z3FO`%@""R^_`#ZBPivB,THG};TH:

v ?PDTH5}M<* 0#

v ?TG*OPyT&D5}D}DM2* 0#

}g,Yh&mPDv6p"R*Zwv&m6p.dxPHO#TBG;vT&DXbTH

(1 1 1 1) =y5FcD(X
(3 -1 -1 -1) +Z 1 vkZ 2 v=Z 4 vxPHO
(0 2 -1 -1) +Z 2 vkZ 3 vMZ 4 vxPHO
(0 0 1 -1) +Z 3 vkZ 4 vxPHO

CTH(}TB|nD CONTRAST S|n8(:MANOVA"LOGISTIC REGRESSION M COXREG:

/CONTRAST(TREATMNT)=SPECIAL( 1 1 1 1
3 -1 -1 -1
0 2 -1 -1
0 0 1 -1 )

TZ LOGLINEAR,h*8(:

/CONTRAST(TREATMNT)=BASIS SPECIAL( 1 1 1 1
3 -1 -1 -1
0 2 -1 -1
0 0 1 -1 )

}=y5P.bD?PDM<* 0#?TG*OPD}DM2* 0:

Z 2 PMZ 3 P: (3)(0) + (–1)(2) + (–1)(–1) + (–1)(–1) = 0
Z 2 PMZ 4 P: (3)(0) + (–1)(0) + (–1)(1) + (–1)(–1) = 0
Z 3 PMZ 4 P: (0)(0) + (2)(0) + (–1)(1) + (–1)(–1) = 0
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XbTH;h*G};D#+G,XbTH;\G?vTHD_TiO#g{G,r}La(f_T`XT"

U9&m#Helmert"nVM`n=TH<G};TH#

8>F

8>{d?`k# 2F*F*`k,Z LOGLINEAR r MANOVA P;IC#B`kd?D}?G k–1#N<`

pPDv8+yP k–1 vd?<`k* 0#Z i v`pPDv8+}Z i vd?(`k* 1).bDyP8

>{d?<`k* 0#
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Z 17 B -=na9

>Za)PX-=na9DnbE"#

0r: ;W#K-=na9Z`Z*X.d_PlJ=nMlJ`XT#G`Z*X.dD`XTG;Zyf0

*X.dD*Xd`XTDK}#

(σ1
2 σ2σ1ρ1 σ3σ1ρ1ρ2 σ4σ1ρ1ρ2ρ3)

(σ2σ1ρ1 σ2
2 σ3σ2ρ2 σ4σ2ρ2ρ3)

(σ3σ1ρ1ρ2 σ3σ2ρ2 σ3
2 σ4σ3ρ3)

(σ4σ1ρ1ρ2ρ3 σ4σ2ρ2ρ3 σ4σ3ρ3 σ4
2)

AR(1)# bG_P,J=nD;WTXia9#TZZS*XM;m;v*XV*D=v*X,NN=v*X

.dD`XTVpHZ rho M rho2,@K`F#\<x,Tc –1<<1#

(σ2 σ2ρ σ2ρ2 σ2ρ3)
(σ2ρ σ2 σ2ρ σ2ρ2)
(σ2ρ2 σ2ρ σ2 σ2ρ)
(σ2ρ3 σ2ρ2 σ2ρ σ2)

AR(1):lJ#bG_PlJ=nD;WTXia9#NN=v*X.dD`XT,TZZS*XHZ r,TZ

;m;v*XV*D=v*XG r2,@K`F#r <xZ –1 M 1 .d#

(σ1
2 σ2σ1ρ σ3σ1ρ

2 σ4σ1ρ
3)

(σ2σ1ρ σ2
2 σ3σ2ρ σ4σ2ρ

2)
(σ3σ1ρ

2 σ3σ2ρ σ3
2 σ4σ3ρ)

(σ4σ1ρ
3 σ4σ2ρ

2 σ4σ3ρ σ4
2)

ARMA(1,1)# bG;WTXiF/=y5a9#|_P,J=n#=v*X.dD`XT,TZZS*XHZ

*,TZ;m;v*XV*D=v*XG *(2),@K`F#* M *(2) VpGTXiMF/=y5N},"R|

GD5<xZ –1 M 1 .d(|( -1 M 1)#

(σ2 σ2φρ σ2φρ2 σ2φρ3)
(σ2φρ σ2 σ2φρ σ2φρ2)
(σ2φρ2 σ2φρ σ2 σ2φρ)
(σ2φρ3 σ2φρ2 σ2φρ σ2)

4OTF# Ka9_P#}=nM#}-=n#

(σ2 + σ1
2 σ1 σ1 σ1)

(σ1 σ2 + σ1
2 σ1 σ1)

(σ1 σ1 σ2 + σ1
2 σ1)

(σ1 σ1 σ1 σ2 + σ1
2)

4OTF:`XTHf#K-=na9D*X.d_P,J=nM,J`XT#

(σ2 σ2ρ σ2ρ σ2ρ)

© Copyright IBM Corporation 1989, 2014 85



(σ2ρ σ2 σ2ρ σ2ρ)
(σ2ρ σ2ρ σ2 σ2ρ)
(σ2ρ σ2ρ σ2ρ σ2)

4OTF:lJ#K-=na9Z*X.d_PlJ=nM#}`XT#

(σ1
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