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Z 1 B *“~* Logistic Xi”!q}L

I9C“Logistic Xi”}LM“`n Logistic Xi”}LbO~* Logistic Xi#M#?v}LP<Pm;v}

Ly;PD!n#=_.d;vX*Dm[npG,“Logistic Xi”}L9C%vv86pD}]zIyP$b

5"Pn"0l3FT0bOEHli,k}]Ddk==T0-d?#=}Gq!Zv8\}^X;x“`

n Logistic Xi”}Lr(}ZZ?c\v84NIT$bd?_P`,-d?#=DS:e,xsyZb)S

:ezI$b5"PnMbOEHli#g{yP$bd?<GV`d?r_NN,x$bd?<;!P^}

?D5(?v;,-d?#=rxaP`vv8),G4S:e=(IzIP'DbOEHliMPbeDP

n,x%v86=(r;\#

Logistic Xia)TB@XD&\:

v #MD Hosmer-Lemeshow bOEHli

v p=Vv

v CZ(e#MN}/DTH

v CZV`DfzVnc

v V`<(C)

v +QZ;iv8ObOD#M&C=a)D;iv8

v #f$b5"Pn00l3F

`n Logistic Xia)TB@XD&\:

v #MbOHEH Pearson M+n(=li

v CZTxPbOEHliD}]xPViDS:e8(

v 4S:ePvDF}"$bF}MPn

v T}Hk"D=n@F5D^}

v N}@FD-=nXs

v N}_TiODli

v 6W#MDT=8(

v 9CnVd?bO 1-1 %dDu~ Logistic Xi#M

":b=v}L<abO~xF}]D#M,K#MG_P~nV<M logit X*/}Dce_T#M#g{m

;X*/}|JOZzD}],G4z&C9C“ce_T#M”}L#

":g{z_P~xF}]DX4H?r__PX*G<,G4&C<G9C“ce_TlO#M”r“ce@

F=L”}L#
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Z 2 B Logistic Xi

g{#{y];i$bd?D5$b3VXwra{GqfZ,Logistic XiITa)oz#Logistic Xi`F

Z_TXi#M,+|JCZrd?*~Vd?D#M#Logistic Xi5}ICZ@F#MP?vTd?D8J

H#kPpVv`H,Logistic XiJCZ|*c:DP?!O#

>}# 24yDzn==XwG}"ZD! (CHD) D#UrX?x(_P|L4,"{3"M6"{FM

CHD 4,H?D<_y>,IT9CbDvzn==d?(";v#M,CZ$b<_y>P CHD DfZ

T#;sI9CK#M*?vrSF<8JH@F5,Sxq*3)E",}g|L_HG|L_ZNVLH

O|W< CHD#

3F# TZ?nVv,3Fv8\}"!(v8}MP'v8}#TZ?vV`d?,3FN}`k#TZ?

v=h,3FdkrF}Dd?"|zz7G<"- 2 T}F;"bOEH"Hosmer-Lemeshow bOEH3F

"#M(="Dx(="V`m"d?dD`XT"[liM$bEJ<mT0Pn(=#TZ+=PD?v

d?,3F5} (B)"B Dj<sn"Wald 3F"@FD8JH (exp(B))"exp(B) DCExdMT}F;(g

{S#MPF}Kn)#TZ+=TbD?vd?,3FCV3F#TZ?vv8,3F[li"$bEJ"

$bi"PnMj</Pn#

=(# IT9Cd?idkrBPN;=x(4@c#M:r0u~"r0 LR"r0 Wald"rsu~"r

s LR rrs Wald#

Logistic Xi}]"bBn

}]# rd?&*~Vd?#Td?ITGxd6pd?rV`d?;g{GV`d?,r|G&-}F*d

?r8>{`k(}LPP;v!nIT/TV`d?xPXB`k)#

Yh# kPpVv;y,Logistic Xi;@5ZV<Yh#+G,g{$bd?J`d?},V<,rba|

H(#Kb,kd{N=DXi`,,$bd?PD`X2_Ta<BP+nD@FMdsDj<sn#1i

I1*f}DV`d?1,C}Ln*P';g{iI1yZ,xd?D5(}g,“_GL”k“MGL”),

r&<G9C_TXiT{CI,xd?>ma)D|*a;DE"#

`X}L# 9C“"c<”}L}K}]TqC`X2_T#g{{O`d?},TM`H=n--=nXsDY

h,r9C“PpVv”}LIT|lqCb#g{yP$bd?<GV`d?,r9IT9C“T}_T”}

L#g{rd?G,xD,k9C“_TXi”}L#IT9C“ROC z_”}LfF(}“Logistic Vv”}L#

fDEJ#

q! Logistic XiVv

1. SK%P!q:

Vv > Xi > ~n Logistic...

2. !q;v~Vrd?#Cd?ITG}5rV{.#

3. !q;vr`v-d?#*|,;%n,k!q;%Pyf0DyPd?,;s!q >a*b>#

*Zi(i)Pdkd?,k*i!q-d?,;s%wB;=T8(Bi#X4K=h,1=8(KyPD

i#

r_,IT!qVvDv8#!q;v!qd?,;s%wfr#
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Logistic Xi:hCfr
#M@FP|,I!qfr(eDv8#}g,g{!qK;vd?MHZ"8(5 5,r@FK#M1;|

,!(d?_PHZ 5 D5Dv8#

,1*!(DM4!(Dv8zI3FMV`a{#b+a);VzF,TyZT0fZD}]TBv8xP

V`,rG+}].VI57S/MliS/,SxTzID#M4Pi$#

Logistic Xi:d?!q=(
=(!qJmz8(Td?+gNxk=VvP#(}9C;,D=(,zITy]`,Dd?i9l`vX

i#M#

v dk#;Vd?!q}L,dP;viPDyPd?Z;v=hPdk#

v r0!q(u~)(Forward Selection (Conditional)). p=!q=(,dPxkliGyZCV3FDTxT,

F%liGyZZu~N}@Fy!ODF;H3FDEJ#

v r0!q(F;H)(Forward Selection (Likelihood Ratio)). p=!q=(,dPxkliGyZCV3F

DTxT,F%liGyZZnsV?F;@FDF;H3FDEJ#

v r0!q (Wald) (Forward Selection (Wald)). p=!q=(,dPxkliGyZCV3FDTxT,F

%liGyZ Wald 3FDEJ#

v rs%}(u~)(Backward Elimination (Conditional)). p=rs!q#F%liyZZu~N}@FDF

;H3FDEJ#

v rs%}(F;H)(Backward Elimination (Likelihood Ratio)). p=rs!q#F%liyZZns+F;

@Fy!ODF;H3FDEJ#

v rs%} (Wald) (Backward Elimination (Wald)). p=rs!q#F%liyZ Wald 3FDEJ#

dvPDTxT5yZk%v#MDbO#rK,19C=x(1,TxT5(#^'#

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#

Logistic Xi:(eV`d?
zITj88(“Logistic Xi”}L&mV`d?D==:

-d?# |,ZwT0rP8(DyP-d?(^[G1S8(D1d?9Gw*;%D;?VZNNcP8

(D1d?)DPm#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#

|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# }ns;v`pb,$bd?D?v`p<+kB;v`pxPHO#
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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#

Logistic Xi:#fBd?
IT+ Logistic XiDa{#f*n/}]/PDBd?:

$b5# #fI#M$bD5#IC!nP“EJ”M“iI1Jq”#

v EJ (Probabilities). TZ?vv8,#fB~"zD$bEJ#dvPDmT>KNNBd?D{FMZ]#

“B~”G5OsDStd?`p;}g,g{Std?D5! 0 M 1,G4+#f`p 1 D$bEJ#

v $biI1Jq (Predicted Group Membership). yZPpV},_PnssiEJDi##M$bCv8

ytDi#

0l# #f4Tb?v8T$b50lD3FD5#IC!nP“Cook `k”"“\K5”M“DfBeta”#

v Cook `k (Cook’s). Cook `k0l3FD Logistic Xi#b#ZX(v8SXi5}DFcPE}Di

vB,yPv8DPnd/yHDb?#

v \K5 (Leverage Value). ?v[l5T#MbOHD`T0l#

v DfBeta(s) . beta 5DnVGIZE}K3vX(v8x<BDXi5}DDd#*#MPD?;n(|(

#}n)yFc;v5#

Pn# #fPn#ICD!nP“4j</”"“Logit”"“'z/”"“j</”M“+n”#

v 4j</Pn (Unstandardized Residuals). [l5k#M$b5.dDn#

v Logit Pn (Logit Residual). 9C logit LHTv8xP$b1v8DPn#Logit G;vL,VSGPn,

V8G$bEJKT 1 k$bEJDn#

v Student /DPn (Studentized Residual). E}K3vv8DivB,#MknDDd#

v j</Pn (Standardized Residuals). Pn}Tdj<nD@F#j</Pn2F* Pearson Pn,|D=

y5* 0,j<n* 1#

v +n (Deviance). yZ#M+nDPn#

+#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#

Logistic Xi:!n
IT* Logistic XiVv8(!n:

3FM<# Jmzks3FM<#IC!nP“V`<”"“Hosmer-Lemeshow bOH”"“v8DPnPm”"“

@FD`XT”"“|zz7G<”T0“exp(B) DCE^F”#Z“T>”iP!q;v!n,CZT>3FM<,

IZ?=PT>,r;Zns;=*nU#MT>#

v Hosmer-Lemeshow bOEH3F (Hosmer-Lemeshow goodness-of-fit statistic). KbOH3FHCZ logistic

XiPyCD+3bOH3F|H!,XpGTZ_P,x-d?D#MM9C!y>DP?#3FyZ

+v8Vi*;,DgUH.V;}"HO?v.V;}PDQ[l=DEJkZ{EJ#

Z 2 B Logistic Xi 5



=xEJ# JmzXFd?dk=LMS=LPF%Du~#I8(“dk”r“^}”d?Du~#

v =xEJ (Probability for Stepwise). g{3vd?DCV3FEJ!Z“dk”5,G4r#MPdkCd?;

g{CEJsZ“^}”5,G4F%Cd?#*2G1!hC,k*“dk”M“^}”dk}5#“dk”Xk

!Z“^}”#

V`Vg5# Jmz7(V`v8DVnc#_PsZV`Vg5D$b5Dv8;V`*},_P!ZV`

Vg5D$b5Dv8V`*:#*|D1!5,kdk;v 0.01 = 0.99 .dD5#

ns|zN}# Jmz|D#MZU90Dns|zN}#

Z#MP|,#}# Jmz8(#MGq&|,#}n#g{{CK!n,r#}n+HZ 0#

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

v 4d?D5rd?j)pvv8j6dv#

v XF|z(mDd`#ITZ? n N|zsksN}@F5,x;GZ?N|zs<r!N}@F5#

v |DCZU9|zMli_`Du~#

v *v8ivPm8(d?Pm#

v Z&mZd+?vpVD~iD}]#f=;vb?Y1D~P,SxZ!Zf#

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

6 IBM SPSS Regression 24



Z 3 B `n Logistic Xi

g{#{yZ;i$bd?D5TwexPV`,`n Logistic XiG#PC#K`MDXik Logistic Xi

`F,+|_;cT,r*rd?;^(*=vV`#

>}# *|P'X{+0,,g0'#{$b0TG264NV`MDg0#(}4P“`n Logistic Xi”,

g0'I7(vKDjd"TpT05.4vT0,`M+CD0lLH#;s,g0'ITfrI\[40

,DK:P`XcX*9X(0,D{+n/#

3F# |zz7G<"N}5}"%|-=nM`XTXs"#MM+'&DF;Hli,- 2 T}F;3F#

Pearson M+n(=bOEH#Cox M Snell"Nagelkerke T0 McFadden R 2#V`:4l&`pxVD[l

5JM$b5J#;fmq:4-d?#=Ml&`pxVD[l5JM$b5J(xPn)T0H}#

=(# kT+rS#MrC'8(D#MbOH`n Logit #M#(}|znsF;c(4PN}@F#

`n Logistic Xi}]"bBn

}]# rd?&*V`d?#rd?ITGrSr-d?#\D45,rS&*V`d?,-d?&*,xd

?#

Yh# YhNb=v`pD8JH@"ZyPd{l&`p#}g,g{+Bz7FrP!,rKYhO*y

Pd{z7DP!]n<yHX\=0l#,1,Zx(D-d?#=B,Yhl&@"Z`nd?#

q!`n Logistic Xi

1. SK%P!q:

Vv > Xi > `n Logistic...

2. !q;vrd?#

3. rSGI!D,ITG}5r`p#

4. -d?GI!D,+XkG}5(g{8()#

`n Logistic Xi
“`n Logistic Xi”}L1!zIxPrSM-d?w'&D#M,+9CKT0rIT8(T(e#M,r

ksp===D#M!q#

8(#M# w'&#M|,-d?MrSDw'&,+;|,;%'&#+rS#M|,yPw'&MyPr

SkrSD;%'&#|;|,-d?;%#IT4(T(e#MT8(rS;%r-d?;%DS/,rk

sp=!q#Mn#

rSk-d?#PvrSk-d?#

?Fdkn##MP\G|,mS=?FdkPmPDn#

=xn#p=PmPmSDny]BPC'!qD=x(.;|,Z#MP:

v r0xk#K=(*<1#MP;P=xn#Z?;=P+nTxDnmS=#MP,1=tZ#M.b

DNN=xnZmS=#MP.s<;a_PTxD3FwC#

© Copyright IBM Corporation 1989, 2016 7



v rs%}#K=(Z*<1+p=PmP8(DyPndk=#MP#?;=S#MPF%n;TxD=

xn,1=#`yP=xn<T#M_PTxD3FwC#

v 0rp=#K=(S+Ir0xk=(!(D#M*<#ZK#MDy!O,c(;f4P#MP=xn

Drs%}M#Mb#`nDr0xk#KYwVx4P,1=;YPnzcdkrF%j<#

v rs=x#K=(S+Irs%}=(!(D#M*<#ZK#MDy!O,c(;f4P#Mb#`n

Dr0xkM#MP=xnDrs%}#KYwVx4P,1=;YPnzcdkrF%j<#

Z#MP|,X`#JmzZ#MP|,rE}X`n#

("n

TZ!(rSM-d?:

;%#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;%#

`n Logistic Xi:N<`p
1!ivB,“`n Logistic Xi”}L+ns;v`pw*N<`p#KT0r*za)TN<`pDXF,

T0T`pEr==DXF#

N<`p#8(Z;v"ns;vrT(e`p#

`p3r#Z}r==P,nM5(eZ;v`p,n_5(ens;v`p#Z5r==P,n_5(eZ

;v`p,nM5(ens;v`p#

`n Logistic Xi:3F
I*“`n Logistic Xi”8(BP3F:

v8&m**#Km|,PX8(DV`d?DE"#

#M#\e#MD3F#

v 1 R =#r! Cox M Snell"Nagelkerke T0 McFadden R 2 3F#

v =h**#Kmc\K=x(P?;=PxkrF%D'&#}G#MT0rP8(K=x#M,qr+

;azIKZ]#

v #MbOHE"#Km+bO#MkvX`rU#MxPHO#

v E"<r#Kmr! Akaike DE"j< (AIC) M Schwarz D Bayesian E"j< (BIC)#

v %*qEJ# 4-d?#=Ml&`pr![lDMZ{D5J(xPn)MH}Dm#

v V`m# r![ll&M$bl&Dm#

8 IBM SPSS Regression 24



v bOH(=3F# r! Pearson MF;H(=3F#+*IyPrSM-d?,rIC'(eDrSM-d

?S/7(D-d?#=Fc3F#

v %wTb?# T>|,PX-wT"G-wTM`HTDE"Dm#KmP9T> Somers D D"Goodman

M Kruskal D$j"Kendall D tau-a T0-ww} C#

N}#k#MN}`XD3F#

v @F# 9CC'8(DCEHr!#MN}D@F5#

v F;Hli# r!#M+'&DF;Hli#+T/r!\e#MDli#

v %|`X# r!N}@F`XTDXs#

v %|-=n# r!N}@F-=nDXs#

(eS:e# Jmz!qrSM-d?DS/,Tc(e%*qEJMbOHliyCD-d?#=#

`n Logistic Xi:j<
I*“`n Logistic Xi”8(BPj<:

|z#Jmz8(#{c(-7DnsN}"=hTVPDns=h}"T}F;@FMN}PD|DDU2

T]n"r!|zc(xHD5JT0}L&ZDN|zP*<lijIDr<jID}]Vk#

v T}F;@FU2TT# g{T}F;/}PDxTd|!Z8(5,rY(U2T#g{5* 0,r;

9CK<r#k8(;vG:5#

v N}U2#g{N}@F5PDxTd|!ZK5,rY(U2T#g{5* 0,r;9CCj<#

Delta# Jmz8(;v!Z 1 DG:5#K5+4-d?#=mS=l&`p;fFmD?vU%*qP#

bPzZH(c(M\b@F5+n#

flT]n# Jmz8(liflT1yCD]n#

`n Logistic Xi:!n
I*“`n Logistic Xi”8(BP!n:

k"H?#Jmz8(+CZ^}N}-=nXsD@FDk"H?5#+n9C+n/}(F;H(=)3

F@FLH5#Pearson 9C Pearson (=3F@FLH5#2IT8(T:DLH5#XkG}}5#

=x!n# Z9C=x(("#M1,K!nI*za)T3Fj<DXF#}G#MT0rP8(K=x#

M,qr+vTb)!n#

v dkEJ# bGCZd?dkDF;H3FDEJ#8(DEJ=s,d?M=]Wxk#M#}G!qr

0xk"r0=xrrs=x(,qrK<r+;vT#

v dkli#bGCZZ=x(PdknD=(#kZF;HliMCVlid!q#}G!qr0xk"

r0=xrrs=x(,qrK<r+;vT#

v >}EJ# bGCZd?^}DF;H3FDEJ#8(DEJ=s,d?M=]W#tZ#MP#}G!

qrs%}"r0=xrrs=x(,qrK<r+;vT#

v ^}li#bGCZZ=x(PF%nD=(#kZF;HliM Wald lid!q#}G!qrs%}"

r0=xrrs=x(,qrK<r+;vT#

v #MPDn!=x'&# 9Crs%}rrs=x(1,K!n8(+|,Z#MPDn!n}#X`;c

w#Mn#

Z 3 B `n Logistic Xi 9



v #MPDns=x'&# 9Cr0xkrr0=x(1,K!n8(+|,Z#MPDnsn}#X`;c

w#Mn#

v V6<xnDdkM>}# K!nJmz!qGqT#MnD|,==xP^F#TZ*|,DNNn,c

N*stZCnDyPOMNrnXkWH;Z#MP#}g,g{cN*sP',rrSiv4vMT

p~_Xk<;Z#MP,;sE\mSiv4v*Tp;%#}v%!4%!nv(K-d?Z7(cN

}LPDG+#

`n Logistic Xi: #f
“#f”T0rJmz+d?#f=$wD~,"+#ME"<v=;vb?D~P#

#fDd?# I#fTBd?:

v @Fl&EJ#b)EJG+rS/-d?#=V`*l&`pD@FEJ#@FEJD}?kl&d?D`

p}?`1;n`#f 25 vEJ#

v $b`p# C`pGrS/-d?#=D_PnsZ{EJDl&`p#

v $b`pEJ# CEJG@Fl&EJPDnsEJ#

v 5J`pEJ# CEJG+rS/-d?#=V`*[l`pD@FEJ#

+#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#

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

v 8(rd?DN<`p#

v |,_PC'1'5Dv8#

v (}+-Yh8(*N}D_TiO4T(eYhli#

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

K}Lb?L$D?HkTL$T>vX(l&Dv8H}.dDX5#g{z_P~Vdv,"O*Cdv

\3)Td?6pD0lrGId<BD,"RHdJO5i}],rKVvG#PC#9CK}LIT@F

}BX(H}Dl&yhDL$?H,}gP;'&A?#

>}# BM1fATZ1plODP'TgN,JC(H`s?IT4P;n5i,TlOy>)C;,(H

D1fA,;sG<1pDlO}?T0;)C1fADlO}?#(}Tb)}]&C Probit Vv,IT7

((HM1p'&.dDX5t\H,"RIT7(Z#{7#1p;(H}(}g 95%)DlO11fAD

J1(H#

3F# Xi5}Mj<sn"X`Mj<sn"Pearson bOEH(="[lDMZ{D5JT0Td?P'

6pDCExd#f<:Q*;l&<#

K}L9C Gill"Murray"Saunders M Wright av"IdZ NPSOL
®

P5VDc(4@F#MN}#

Probit Vv}]"bBn

}]# TZTd?D?v5(r`vTd?D?v5iO),l&d?&*_PT>`&l&D5Dv8}#

[ld?\}&*Td?_Pb)5Dv8D\}#rSd?&GT{}`kDV`d?#

Yh# [l5&G@"D#g{Td?5D}?k[l5D}?`H}`(Z3n[lP?PI\v=byD

iv),r(=3FMbOEH3FI\^'#

`X}L# Probit Vvk Logistic Xit\`X;5JO,g{!q Logit *;,rK}LnUFcDG Logis-

tic Xi#\D45,Probit VvJCZhFD5i,x Logistic Xi|JCZ[lP?#dvPDnl43K

b);,D`X=f#Probit Vv}L(f;,l&5JBP'5D@F5(|(P;'&A?),x Logis-

tic Xi}L(fTd?8JHD@F5#

q! Probit Vv

1. SK%P!q:

Vv > Xi > Probit...

2. !q;vl&5Jd?#Kd?m>TliL$mVvl&Dv8}#Kd?D5;\*:#

3. !q[ld?\}#Kd?m>&CL$Dv8}#Kd?D5;\*:,"R;\YZ?vv8Dl&

5Jd?D5#

y]h*,IT!q“rS”d?#g{!qKd?,k%w(e6'4(ei#

4. !q;vr`v-d?#Kd?|,&C=?v[lDL$6p#g{**;-d?,kS“*;”B-P

mP!q;v*;#g{;&CNN*;,"RP;vXFi,rVvP+|,CXFi#

5. !q Probit r Logit #M#

v Probit #M (Probit Model). Tl&H}&C probit *;([}j<},V</}Df/})#

v Logit #M (Logit Model). Tl&H}&C logit(T}8J)*;#
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Probit Vv:(e6'
ZKT0rPIT8(+VvDrSd?D.=#rS6pXk`k*,x{},}L+T8(6'PDyP

.=xPVv#

Probit Vv:!n
zIT* Probit Vv8(!n:

3F#9z\;ksq!TBI!3FE":5J"`TP;}"=PliMy<CExd#

v `TP;} (Relative Median Potency). T>?TrS6pDP;}?HH#9T>?v`TP;}D 95%

CE^F#g{z;PrSd?r_P`v-d?,G4`XP;}&;IC#

v =Pli (Parallelism Test). TyPrS6p_P2,D1Jb;YhDli#

v EvCExd (Fiducial Confidence Intervals). zI7(Dl&EJyXhDzmC?DCExd#

g{!qK`v-d?,rEvCExdM`TP;};IC#;PZ!qKrSd?DivB,`TP;}

M=PliEIC#

T;l&5J# Jmz8(T;l&5J,49Z;PL$DivB2IT#IC!nP“^”"“S}]PFc

”M“5”#

v S}]PFc (Calculate from Data). y]y>}]@FT;l&5J#}]&|,zmXF6pDv8,

xC6pD-d?5* 0#Probit 9CCXF6pDl&H}4@FT;l&JTw*u<5#

v 5 (Value). Z#MPhCT;l&J(1z$H*@T;l&J1,!qKn)#dkT;l&H}(CH

}Xk!Z 1)#}g,g{1$x* 0 1l&Z 10% D1do"z,G4dk 0.10#

j<# JmzXF|zN}@Fc(DN}#IT2G“ns|zN}”"“=h^F”M“nET]n”D1!5#

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

v T Probit M Logit #MksVv#

v XFT1'5D&m#

v (} 10 MT;T}W}.bDW}*;-d?#

kND|no(N<Tq!j{Do(E"#
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Z 5 B G_TXi

G_TXiG0Rrd?M;iTd?.dX5DG_T#MD=(#k^F*@F_T#MD+3_TXi

;,,G_TXiI@FTd?Mrd?.d_PNbX5D#M#bG(}9C|z@Fc(5VD#k"

b,TZN=* Y = A + BX**2 Dr%`n=#M,K}LG;X*D#(}(e W = X**2,IC=;

vr%D_T#M Y = A + BW,9C+3=(g“_TXi”}LcIT@Fb;#M#

>}# GqIy]1d4$bKZ?"c<T>ZKZM1d.dFuP\t\DX5,+GKX5GG_T

D,rKh*9C“G_TXi”}LDXb@F=(#(}("J1D=L,g Logistic KZv$#M,RG

ITqCT#MDJ1@F,SxT;P5JxPb?D1dcDKZxP$b#

3F# TZ?N|z,3FN}@F5MPn==M#TZ?v#M,3FXiD==M"Pn"4^}\}

M^}\}"N}@F5"%|j<snT0N}@F5D%|`XTXs#

":\<xDG_TXi9C Gill"Murray"Saunders M Wright av"IdZ NPSOL
®

P5VDc(4@F

#MN}#

G_TXi}]"bBn

}]# rd?MTd?XkG(?D#V`d?(}gZL"(5rS!X)h*XB`k*~V`(F*)

d?rd{`MDTHd?#

Yh# ;PZ8(D/}\;<7hvrd?MTd?DX5DivB,a{EGP'D#Kb,!qOJD

p<52G#X*#498(K#MD}7D/}N=,g{9C;OJDp<5,#M2I\;U2T,r

_I\C=V?nEDb,x;G+VnEDb#

`X}L# \`Z;*<JV*G_TD#M<IT*;*_T#M,Sx9C“_TXi”}LxPVv#g

{;7(24yD#MOJ,IT9C“z_@F”}Loz7(}]PPCD/}X5#

q!G_TXiVv

1. SK%P!q:

Vv > Xi > G_T...

2. Sn/}]/PDd?PmP!q;v}5rd?#

3. *("#Mmo=,kZ“#M”VNPdkmo=,r+IV(d?"N}M/})3y=KVNP#

4. %wN}j6#MPDN}#

XkZ%v#ModP9Cu~_-8(VN#M(ZrD;,?VIC;,N=D#M)#

u~_-(G_TXi)

IT9Cu~_-8(VN#M#*Z#Mmo=rp'/}P9Cu~_-,h*NI;5PnD\M,?

vu~T&;vn#?vnI;v_-mo=(EZ(EP)KT;vZK_-mo=*f1&C=Da{m

o=9I#

}g,<G;vVN#M,|Z X<=0 1HZ 0,Z 0<X<1 1HZ X,Z X>=1 1HZ 1#Cmo=*:

(X<=0)*0 + (X>0 & X<1)*X + (X>=1)*1.
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(EPD_-mo=<Fc* 1(f)r 0(Y)#rK:

g{ X<=0,rOfDmo=r/* 1*0 + 0*X + 0*1 = 0#

g{ 0<X<1,rr/* 0*0 + 1*X + 0*1 = X#

g{ X>=1,rr/* 0*0 + 0*X + 1*1 = 1#

(}f;;,D_-mo=Ma{mo=,IT\]WX("|*4SD>}#kG!,+r;H=(g

0<X<1)Xk4*4Omo=(g X>0 & X<1)#

ITZ_-mo=P9CV{.d?:

(city=’New York’)*costliv + (city=’Des Moines’)*0.59*costliv

TZ New York DSq,+zI;vmo=(d? costliv D5),xT Des Moines DSqzIm;vmo

=(0fD5D 59%)#V{.#}Xk|,Z}Er2EP,gK&y>#

G_TXi:N}

N}G“G_TXi”}Ly@FD#MD;?V#N}ITGIS#}"IK5}"8}r/}FcP9CD

5#(eDyPN}<+T>(xPdu<5)ZwT0rPD“N}”PmP#

{F# Xk*?vN}8({F#K{FXkGP'Dd?{,RXkGZwT0rD#Mmo=P9CD{

F#

u<5# Jmz*N}8(;vu<5,kZ{DnUb=S|=C#;OJDu<5I\<BU2T'\r

_<BV?(x;G+V)bDU2T,r_ZomOG;IPD#

9CO;VvDp<5# g{Q-SKT0rKP}G_TXi,rIT!PK!nSO;NKPPDN}5

Pq!N}p<5#bJmzZc(:}U2T1LxQw#(b)p<5T+T>ZwT0rD“N}”Pm

P)#

":Za0Dd`?V,Kn!qZT0rPVxfZ#g{|D#M,k7#!{!qC!n#

G_TXi#C#M

Bma)K\`Q"<DG_TXi#MD>}#Mo(#fz!qD#M;+I\\CXbO}]#N}D

J1p<5GX*D,P)#M9*s9C<xE\5VU2T#

m 1. >}#Mo(

{F #Mmo=

%|Xi b1 + b2 * exp(b3 * x)

%|Xi b1 – (b2 * (b3 ** x))

\H(D) (b1 + b2 * x) ** (–1 / b3)

Gauss b1 * (1 – b3 * exp(–b2 * x ** 2))

Gompertz b1 * exp(–b2 * exp(–b3 * x))

Johnson-Schumacher b1 * exp(–b2 / (x + b3))

T}^D (b1 + b3 * x) ** b2

T} Logistic b1 – ln(1 + b2 * exp(–b3 * x))
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m 1. >}#Mo( (x)

{F #Mmo=

Metcherlich DUf]ufI b1 + b2 * exp(–b3 * x)

Michaelis Menten b1 * x / (x + b2)

Morgan-Mercer-Florin (b1 * b2 + b3 * x ** b4) / (b2 + x ** b4)

Peal-Reed b1 / (1+ b2 * exp(–(b3 * x + b4 * x **2 + b5 * x ** 3)))

}NH (b1 + b2 * x + b3 * x ** 2 + b4 * x ** 3) / (b5 * x ** 3)

DNH (b1 + b2 * x + b3 * x ** 2) / (b4 * x ** 2)

Richards b1 / ((1 + b3 * exp(–b2 * x)) ** (1 / b4))

Verhulst b1 / (1 + b3 * exp(–b2 * x))

Von Bertalanffy (b1 ** (1 – b4) – b2 * exp(–b3 * x)) ** (1 / (1 – b4))

$. b1 – b2 * exp(–b3 * x ** b4)

z?\H (b1 + b2 * x + b3 * x ** 2) ** (–1)

G_TXi:p'/}

G_TXiPDp'/}GIc(n!/D/}#k!qPnD==MTn!/PnD==M,r!qC'(

eDp'/}Tn!/;,D/}#

g{!qC'(eDp'/},rXk(ed\M(kTyPv8)&Iy!N}5n!/Dp'/}#

v `}p'/}<f0=Xbd? RESID_,|zmPn#(1!Pn==Mp'/}IT=dk*

RESID_**2#)g{h*Zp'/}P9C$b5,r|HZrd?u%Pn#

v IT9Cu~_-8(u~p'/}#

zHITZ“C'(eDp'/}”VNP|k;vmo=,2IT+mo=DIV3y=CVNP#V{.#

}Xk|,Z}Er2EP,}V#}XkT@=q=|k,"Cdcw*!}Vt{#

G_TXi:N}<x

<xGZTbD|zQw}LPTN}yJmD5D^F#_Tmo=GZ=h4P0FcD,rKI9C_

T<x4\bI\<BgvD=h#G_Tmo=rGZ=h4PsFcD#

?vH=r;H=<*s9CBP*X:

v AY|,#MP;vN}Dmo=#|kmo=r9C!|L,(}!|LIT+}V"Kc{r(E3

y=Cmo=P#zHITkmo=Dd`?V;p|kyhDN},2ITSs`D“N}”PmPxP3

y#;\Z<xP9C;cd?#

v BP}v_-Kc{PD;v,<="= r >=#

v }V#},9C_-Kc{kmo=`HO#|k#}#}V#}XkT@=q=|k,"9Cdcw*

!}Vt{#
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G_TXi: #fBd?
zIT+tIBd?#f=n/}]D~P#ICD!nP“$b5”"“Pn”"“<}”M“p'/}D5”#Z

sxDVvPI9Cb)d?,Tcli#MDbOHr7(PJbDv8#

v Pn (Residuals). Td?{ resid #fPn#

v $b5 (Predicted Values). Td?{F pred_ 4#f$b5#

v <} (Derivatives). *?v#MN}#f;v<}#(}rN}{FD0yvV{S0:“d.”44(<}{F#

v p'/}5 (Loss Function Values). g{z8(KT:Dp'/},G4K!nIC#rp'/}D5Vd

d?{ loss_#

G_TXi:!n

(}!nITXFG_TXiVvDwv=f:

Bootstrap @F (Bootstrap Estimates). 9CS-<}]/X4iy4@F3FDj<snD=(#dv(G:i

!(PEX!y)y>?k-<}]/y>?`,Dm`y>#*b)y>PD?;v<@F;vG_T=

L#;sFc?vN}@FDj<sn,w*T}<@FDj<n#S-<}]C=DN}@F5Cw?v

Bootstrap y>Dp<5#bh*rP~Nf.c(#

@F=(# Jmz!q;V@F=((g{I\)#(KT0rrd{T0rPD3)!n*s9CrP~N

`Lc(#)ICD=(|(rP~N`LM Levenberg-Marquardt#

v rP~N`L (Sequential Quadratic Programming). K=(ICZ<xM;<x#M#g{z8(<x#M

"C'(eDp'/}r bootstrap,G4T/9CrP~N`L#zIT*“ns|zN}”M“=$^F”d

kB5,"RITZ“nET]n”"“/}+7H”M“^^=$”DB-PmP|D!q#

v Levenberg-Marquardt. bGG<x#MD1!c(#g{z8(<x#M"C'(eDp'/}rT}<,

G4 Levenberg-Marquardt =(;IC#zIT*“ns|zN}”dkB5,"RIT|DZ“==MU2T

”M“N}U2”DB-PmPD!q#

bMG_TXia{

G_TXiJb-#x4Fc=fD'Q:

v N}u<5D!qa0lU2T#!?!qOmDu<5,"!I\!qS|Z{DnUbDu<5#

v TZX(DJb,;Vc(DT\P1aEZm;Vc(#Z“!n”T0rP,!qd{c((g{P)#

(g{8(p'/}rX(`MD<x,r+^(9C Levenberg-Marquardt c(#)

v g{vvGr*o=|zDnsN}x9|z#9,r“nU”#MI\;G;vCDb#kZ“N}”T0r

P!q9CH0VvPDp<5TLx|z}L,r_!q;,Du<5,s;Vv(|C#

v *sTs}]54Ps]Kcr8}KcD#MI\<BgvrBg(}V+sr+!,Fcz^(m

>)#P1r,(}!qJ1Du<5,rTN})S<x,IT\bb)Jb#

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

v |{;vD~,TSdA!N}@F5Du<5#

v 8(`v#ModMp'/}#b=cKVN#MD8(#

v a)T:D<},x;G9CLrFcvD<}#

v 8(*zID bootstrap y>D}?#
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v 8(d{|zj<,|(hC<}liDYg5,(ePnM<}.dD`XTDU2T<r#

(} CNLR(\<xDG_TXi)|nDd{j<IT:

v 8(?vw|zPJmDns(|zN}#

v hC<}liDYg5#

v hC=$^F#

v 8(;v@#]n,CZ7(u<5Gq;Z8(_gZ#

kND|no(N<Tq!j{Do(E"#
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Z 6 B (X@F

j<_TXi#MYh=nZ}P?\ePGc(D#1=n;c(1(}g3tT_P_tT5Dv8kC

tT_PMtT5Dv8`H_P|sDIdT1),9CU(n!==( (OLS) D_TXi;Ya)nE#

M@F#g{ITSm;vd?$bIdTnl,r“(X@F”}LIT9CS(n!== (WLS) Fc_TX

i#MD5},byZ7(Xi5}1,+T|+7D[l5(4IdT!D[l5)3h|_D(X#“(

X@F”}Lli;5P(X*;,"8>xvnQ}]bOD*;#

>}# (urMM'5TI1[qd/PN0l?IZ_I5I1(#HMI5I1mVv|sDIdT,r

KU(n!~K(;aCvnE@F#(X@FJmzZFc_T#M1<GI[TI[d/IdTD0l#

3F# yliD(X4d?D?v]DT}F;@F5"4 R"R ="w{ R ="WLS #MD ANOVA m

"4j</Mj</N}@F5T0 WLS #MDT}F;@F#

(X@F}]"bBn

}]# rd?MTd?XkG(?D#V`d?(}gZL"(5rS!X)h*XB`k*~V`(F*)

d?rd{`MDTHd?#(Xd?&*(?d?,"krd?DIdT`X#

Yh# TZTd?D?v5,rd?XkJ},V<#rd?M?vTd?.dDX5&G_TD,RyP[

l5&G@"D#rd?D=nTZTd?D;,6pI\;,,+GXk\;y](Xd?$bKnl#

`X}L# C“=w”}LIT+}]T>=A;O#“=w”a)K},TM=n,JTli,"a)K<N/

T>#g{TZTd?D;,6p,rd?<T>v_P`HD=n,rI9C“_TXi”}L#g{zD}

]%4K3vYh(}g},TYh),r"T*;|G#g{zD}];_T`X,R*;2;Poz,r

9C“z_@F”}LPD8C#M#g{rd?G~Vd?(}g8>X(z[GqQjI,r_3L7Gq

P1]),rk9C“Logistic Xi”}L#g{rd?GQsid?(}gbFVu.sDfn1d),r9C

Advanced Statistics !nPa)D“Y|m”"“Kaplan-Meier”r“Cox Xi”#g{zD}];@"(}g,g{

zZ`vu~B[l,;vK),k9C Advanced Statistics !nPD“X4b?”}L#

q!(X@FVv

1. SK%P!q:

Vv > Xi > (X@F...

2. !q;vrd?#

3. !q;vr`vTd?#

4. !q<Bl=nTDd?w*(Xd?#

v (Xd? (Weight Variable). TKd?!]sD9}T}]xPS(#*8(6'D?v]5FcXi=L,

RXi=L8>9T}F;/}nsD]#

v ]6' (Power Range). k(Xd?aO9CTFc(X#+bO`*Xi=L,VpT&]6'PD?v

5#Z“]6'”D>rM“=”D>rPdkD5XkZ -6.5 M 7.5 .d,, -6.5 M 7.5#]D56'*S

M5=_5,v?I8(D57(#]6'P5D\};\,} 150#

(X@F:!n

zIT*(X@FVv8(!n:
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+nE(Xmf*Bd?# +(Xd?mS=n/D~#Kd?F* WGT_n,dP n G*3hd?(;{F

x!qD}V#

T> ANOVA M@F# JmzXFgNZdvPT>3F#IC!nP“TZnE]”M“*?v]5”#

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

v *]a)%;5#

v 8(;v]5Pm,rlO56'k]5Pm#

kND|no(N<Tq!j{Do(E"#
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Z 7 B ~Wn!==Xi

j<_TXi#MYhrd?PDsnkTd?;`X#g{;GbViv(}g,d?dDX5G+r

D),r9CU(n!==( (OLS) D_TXi;Ya)nQ#M@F#~Wn!==Xi9Cksnn;`

XD$_d?4FcPJbD$bd?D@F5(;W),;s9CFcvD54@Frd?D_TXi#M

(~W)#IZyFcD5yZksn;`XDd?,yT~W#MDa{GnED#

>}# T3VL7DhsGqkd[qM{Q_DUk`X?K#MPD'Q.&G,[qMhs%`_P9

}wCX5#4,[qIT0lhs,xhs2IT0l[q#~Wn!==Xi#MI\9C{Q_DUk

MSYD[q,FckhsPDb?sn^XD[qzm#KzmIf;-H8(D#MPD[q>m,;s

TzmxP@F#

3F# TZ?v#M,3Fj<MGj<Xi5}"4 R"R 2"w{ R 2"@FDj<sn"=nVvm"
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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,
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