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Z 1 B 1'5ri

_P1'5Dv8a}"OXDJb,r*dMD(#}Lar%XSVvP*zb)v8#g{fZY?1

'5(s<MZv8\}D 5%),Rb)5IT;O*fz1',45D1';@5Zd{5,rIP>}D

dM=(`THO“2+”#“1'5”!nIToz7(IP>}Gqc;,"ZX*1a)d{1'5&m=

(#

1'5Vvk`Xe9}L

“1'5”!na)K=i&m1'5D}L#

v `Xe9}La)K1'}]#=Vv,E[ZnUT1'5xP`Xe9#bb6Eazz`vf>D

}]/,|GVp|,wTDe95/#Z4P3FVv1,c/KkTyPe9}]/DN}@F,r

Ka)D@Fa{(#H%ve9|*<7#

v 1'5Vva)KT";,DhvT$_/,CTVv1'}](HdG Little’s MCAR li),"|(`

V%;e9=(#"b,`Xe9(#;O*EZ%;e9#

1'5Nq

IT4Ub)y>=h4*<xP1'5Vv:

1. li1'iv# 9C“1'5Vv”M“Vv#=”=w}]PD1'5#=,"7(GqPX*xP`Xe

9#

2. e91'5# 9C“e91'}]5”TT1'5xP`Xe9#

3. Vv“j{”D}]# 9CNN'V`Xe9}]D}L#kNDZ 143D:Vv`Xe9}];TKbP

XVv`Xe9}]/M'Vb)}]D}LPmDj8E"#
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Z 2 B 1'5Vv

“1'5Vv”}L4P}vw*&\:

v hv1'5D#=#1'5yZ;C#d6'#d?TGqyyZ`vv8P_P1'5?UZ5Gq*

+5?5Gq*fz1'?

v *;,1'5=(@F=y5"j<n"-=nM`XT:Pm("IT("Xi(r EM(Z{ns/)#

IT(9IT>ITj{v8DF}#

v 9CXi(r EM (C@F5nd(e9)1'5#+`Xe9(#;O*ITa)|<7Da{#

1'5VvPzZbvI;j{D}]lIDtIJb#g{xP1'5Dv8k;x1'5Dv8PEy>

D;,,ra{+;s<#Kb,1'D}]9I\5MyFcD3FD+H,r*Fc1DE"H-F.D

E"*Y#m;vJbG,\`3F}L3sDYh<yZj{Dv8,x1'5I\9yhDm[4S/#

>}# Z@@W*!NF==1,+b?8vd?#+G,";GkT?v<_<xPyPDb?#1'}]

D#=TmqN=T>v4,mV*fzD#EM VvCZ@F=y5"`XTM-=n#|9C47(}]

}Zfzj+1'#1'5;s+Ie95f;,"#f=BD}]D~PT)x;=Vv#

3F# %d?3F,|(G1'5v}"=y5"j<n"1'5v}T0+5v}#9CPm("IT("

EM (rXi(D@F=y5"-=nXsT0`XTXs#T EM a{xPD Little D MCAR li#4w

V=(xPD=y5\F#TZ41'MG1'5(eDi:t li#TZyPd?:4v8kd?T>D1'

5#=#

}]"bBn

}]# }]ITGV`}]r(?}](LHr,x)#!\gK,z;\*(?d?@F3F}]"e91

'}]#TZ?vd?,Xk+4`k*531'5D1'5(e*C'1'5#}g,g{+TJmnDX

p;*@`k* 5,"Rz#{+dS*1',rTZKn&+ 5 `k*C'1'5#

5J(X# K}LS\5J(X4)(X#vTX4(X*:5rc5Dv8#G{}(X;XO#

Yh# Pm("IT(MXi(@F<yZbyDYh:1'5D#=;@5Z}]5#(Ku~VF*j+

fz1',4 MCAR#)rK,1}]* MCAR 1,yP@F=((|( EM ()a)`XTM-=nD

;B^+@F#%4 MCAR YhI\<BIPm("IT(MXi(zIDP+nD@F#g{}];G

MCAR,rzh*9C EM @F#

EM @F@5ZbyDYh:1'}]D#=vk[l}]`X#(Ku~VF*fz1',4 MAR#)KY

hJm(}ICE"T@F5xPw{#}g,Z;nL}kUkDwiP,\L}LHMDTsI\aP|

`Uk1'5#ZbVivB,C}]* MAR,x;G MCAR#;d05,M MAR xT,Uk;G<DE

J!vZTsD\L}.=#EJI\r\L}LHxl+;rZL}.=ZDUkxl#g{Uk;G<D

EJ,yrtZ?;L}.=DUkxl(}g,_UkK:;(fdUk),rC}]H;G MCAR 2;

G MAR#bG;V\UiDiv,R;)"z,;P;V=(JO#

`X}L# \`}L<Jmz9CPmrIT@F#“_TXiMrSVv”JmC=y5f;1'5#$b=

S#ia)K8V=(,ICZ41drPf;1'5#

q!1'5Vv

1. SK%P!q:
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Vv > 1Y5Vv...

2. AY!q;v(?(LH)d?CZ@F3F}]"y]h*e91'5#

y]h*,zIT:

v !qV`d?(}5rV{.)"dk`pv}^F(ns`p)#

v %w#=+1'}]#=Fm#kND :T>1'5#=;wbTq!|`E"#

v %whvT>1'5Dhv3F#kND Z 53D:T>1'5Dhv3F;wbTq!|`E"#

v !q;V@F3F(=y5"`XTM-=n)MI\e91'5D=(#kND Z 63D:@F3Fke

91'5;wbTq!|`E"#

v g{!q EM rXi(,k%wd?T8(+Z@FP9CDS/#kND Z 73D:$bDd?k$b

d?;wbTq!|`E"#

v !q;vv8j)d?#Kd?CZZT>vpv8D#=mqPj"v8#

T>1'5#=

zIT!qT>`VT>1'}]#=M6'Dmq#b)mq\ozzj6:

v 1'5;C

v d?TGqyyZvpv8P_P1'5

v }]5Gq*+5

T>

IC}V`MDmqT>1'}]D#=#

Fmv8# Vvd?PD1'5#=,T?V#=PT>D5J;FImq#9C4U1'5#=Td?Er

T8(F}Md?Gq4#=`FTEr#9C!T!Z n % v8D#=T>};-#vVD#=#

_P1'5Dv8# kT?vVvd?+?;vxP1'5r+5Dv8Fm#9C4U1'5#=Td?E

rT8(F}Md?Gq4#=`FTEr#

+?v8# T?vv8xPFmR?vd?<;m>*1'5M+5#g{;8(d?Er@],v8+4d

Z}]D~PvVD3rPv#

ZT>vpv8DmqP,9CTB{E:

+. +_5

-. +M5

S. 531'5

A. C'1'5DZ;V`M

B. C'1'5DZ~V`M

C. C'1'5DZ}V`M

d?(A)
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zITT>VvPy,d?D=SE"#zmSA=SE"Dd?Z1'#=mqP;pvT>#TZ(?

(LH)d?,T>=y5;TZV`d?,T>Z?v`pP_P#=Dv8}?#

v Er@]# v84U8(d?D5D}rr5rPv#vJCZ+?v8Div#

T>1'5#=

1. Z1'5VvwT0rP,!qzk*T>D1'5#=d?#

2. %w#=#

3. !qh*T>D#=mq#

T>1'5Dhv3F

%d?3F

%d?3F\ozj61'}]Dse6'#TZ?vd?,T>TBZ]:

v G1'5D}?

v 1'5D}?MYVH

TZ(?(LH)d?,9T>TBZ]:

v =y5

v j<n

v +_5M+M5D}?

8>{d?3F

TZ?vd?,4(;v8>{d?#KV`d?8>%vv8Dd?fZr1'#8>{d?CZ4(;%

d"t lik5Jmq#

;%dDYVH# TZ?Td?,T>;vd?_P1'5,m;vd?_PG1'5Dv8}YVH#mP

D?vTG*X<|,%vd?_P1'5DYVH#

9CI8>{d?NIDVixPD t li# 9C Student t 3F,HO?v(?d?D=viD=y5#C

i8(;vd?fZr1'#T>=viD t 3F"TIH"1'MG1'5F}T0=y5#z9ITT>

NNk t 3F`XD+2EJ#g{zDVvyzzDli,};v,r;C+b)EJCZTxTli#;

P1Fc%vli1,KEJEJO#

*V`d?M8>{d?zI;fmq# *?vV`d?T>;vm#TZ?v`p,CmT>d{d?_P

G1'5D5JMYVH#,1T>?V`M1'5DYVH#

!Tv8}1'!Z n % Dd?# *u!mDs!,IT!Tv*Y?v8FcD3F#

T>hv3F

1. Z1'5VvwT0rP,!qzk*T>D1'5hv3Fd?#

2. %whvT#

3. !qh*T>Dhv3F#
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@F3Fke91'5

zIT9CPm((v^j{v8)"IT("EM(Z{ns/)(M/rXi(!q@F=y5"j<n"

-=nM`XT#z9IT!qe91'5(@Ff;5)#"b,Zbv1'5Jb=f,`Xe9(#;

O*EZ%;e9#Little’s MCAR liTZ7(Gqh*xPe9=fT;P'#

Pm(

K=(v9Cj{v8#;)NNVvd?_P1'5,FcP+vTCv8#

IT(

K=(N{Vvd?T,";P1dZ=Vd?P<_PG1'51E9Cv8#5J"=y5T0j<nG

kT?TVpFcD#IZvTv8PDd|1'5,=vd?D`XTk-=n;!vZNNd|d?D1

'5#

EM (

K=(Yh;v?V1'}]DV<"yZKV<BDI\TxPF[#?v|z<|(;v E =hM;v M

=h#Zx([l5M10N}@F5D0aB,E =hiR“1'”}]Du~Z{5#b)Z{5+f;“1

'”}]#Z M =hP,49n4K1'}],2+FcN}DnsF;@F5#“1'”|,Z}EP,r*

1'5;G1Sn4D#xd/}CZT}F;#

CZli5Gqj+fz*'(MCAR)D Roderick J. A. Little (=3Fw* EM XsDE"!"#TZK

li,-YhMG}]j+fz1'R 0.05 .=D p 5Tx#t5!Z 0.05,r}]+;aj+fz1'#

}]I\fz1'(MAR)r;fz1'(NMAR)#z^(Yh;vrd|}]1',xGh*Vv}]

T7(}]GgN1'D#

Xi(

K=(Fc`v_TXi@F5"_PCZ(}fz*XvS@F5D!n#TZ?v$b5,d}LITS

;vfz!qDj{v8PmS;vPn,r_S t V<PmS;vfz},+n,;vfz+n((}Pn

=y5=D==yb?)#

EM @F!n

EM (9C|z}L@F_P1'5D(?(LH)d?D=y5"-=nXs0`XT#

V<# EM (yZ8(V<BDI\TxPF[#1!ivB,Yh},V<#g{z*@V<D2?H},

V<D2?*$;),rzIT*sC}LSTIH* n D'z t V<P9(F;/}#lO},V<,ya

)_PO$2?DV<#8(=vV<DlO},V<klOHJDj<+nHJ#lO},V<Yh;PV

<j<+n;,#=y5Xk`,#

ns|zN}# hCns|zN}@Ff}D-=n#o=K|zN}s,49@F5P4U2T,}L2+

#9#

#fQjID}]# zIT#f;vPe95x;G1'5D}]/#+T*"b,9Ce95RyZ-=n

D3F+a}M@FdwTDN}5#}M@FLHk2,4;[l=Dv8}?IH}#

8( EM !n

1. Z1'5VvwT0rP,!qzk*9C EM (@FD1'5d?#

2. Z“@F”iP!q EM#
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3. *8($bDd?M$bd?,k%w“d?”#kND :$bDd?k$bd?;wbTq!|`E"#

4. %w EM#

5. !qzk*D EM !n#

Xi@F!n

Xi(9C`X_TXi@F1'5#T>$bd?D=y5"-=nXsT0`XTXs#

@FwZ# Xi=(I*Xi@FmSfzV?#IT!qPn"},d?"Student t d?r^wZ#

v Pn (Residuals). S*mS=Xi@FDj{v8D[l=DPnP,fz!qsnn#

v },d? (Normal Variates). S_PZ{5 0 MHZXiDy=snn==yDj<nDV<P,fzi

!snn#

v Student t d? (Student’s t Variates). S t(n) V<Pfzi!snn,"4yy=sn (RMSE) jHsn

n#

ns$b5}?# hC@F}LP9CD$bd?(Td?)Dns}?^F#

#fQjID}]# +}]/4k10a0rb? IBM® SPSS® Statistics }]D~,+1'5f;*IXi

(@FD5#

8(Xi!n

1. Z1'5VvwT0rP,!qzk*T>D9CXi(@FD1'5d?#

2. Z“@F”iP!qXi#

3. *8($bDd?M$bd?,k%w“d?”#kND :$bDd?k$bd?;wbTq!|`E"#

4. %wXi#

5. !qzk*DXi!n#

$bDd?k$bd?

1!ivB,yP(?d?CZ EM (MXi(@F#gPh*,zIT!qX(5w*@FPD$bDd?

M$bd?#x(d?IfZZ=vPmP,+I\avVzk^Fd?9CDiv#}g,P)VvK1;

26@Fa{d?5#zI\9akkT;,@F9C;,d?"`NKP}L#}g,g{zP;i$?H

6nM;i=zH6n,zI\k9C$?n4KP;NT1'$?nD@F0YNKPT=znD@F#

19CXi(1Mazzm;v<G#Z`XXiP,9CsMTd?S/H9C!MS/zID$b5*

n#rK,d?Xko= F-to-enter 9C^5 4.0#C^5I(}o(|D#

8($bDd?M$bd?#

1. Z1'5VvwT0rP,!qzk*T>D9CXi(@FD1'5d?#

2. Z“@F”iP!q EM rXi#

3. %wd?#

4. g{zk9CX(d?x;G+?d?w*$bDd?M$bd?,!q!qd?"+d?FAJ1P

m#

MVA |n=S&\
9C|no(oT9IT:

Z 2 B 1'5Vv 7



v 9C MPATTERN"DPATTERN r TPATTERN S|nOD DESCRIBE X|V,*1'5#="}]#=MFm#

=Vp8(;,Dhvd?#

v 9C DPATTERN S|n*}]#=m8(`vErd?#

v 9C DPATTERN S|n*}]#=8(`vErd?#

v 9C EM S|n8(]nMU2T==#

v 9C REGRESSION S|n8(]nM F-to-enter#

v 9C EM M REGRESSION S|n,* EM MXi8(;,Dd?Pm#

v *?v TTESTS"TABULATE M MISMATCH 8(!{T>Dv8D;,YVH#

kND|no(N<Tq!j{Do(E"#
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Z 3 B `Xe9

`Xe9D?DG*1'5zII\D5,rx4(;)“j{”D}]/#`Xe9}]/T&DVv}L*

?v“j{”}]/zIdv,"zI|,1-<}]/^1'51Da{@FDc[dv#b)c[a{(#

H%;e9=(ya)Da{|<7#

`Xe9}]"bBn

Vvd?# Vvd?I*:

v {e (Nominal). 1d?5m>;_PZZH6D`p1,Cd?ITw*{ed?;}g,M1N0D+

>?E#{ed?D>}|(Xx"J~`kMZLEv#

v Pr (Ordinal). 1d?5m>xP3VZZH6D`p1,Cd?ITw*Prd?;}g,S.V;zb

=.VzbD~qzbH.=#Prd?D>}|(m>zbHrIEHD,HV}MEH!q@V#

v LH (Scale). 1d?5m>xPPbeDHfDQEr`p1,Cd?ITw*LH(,x)d?T},T

cZ5.dxPOJD`kHO#LHd?D>}|(Tj*%;DjdMT'@**%;DUk#

C}LYhQ-+J1Db?6pVdxyPd?,+zIT(}Z4d?PmPR|%wCd?"S/

vK%P!qb?6p]1|Dd?Db?6p#*@C|Dd?Db?6p,

d?PmP?vd?TD<jj6b?6pM}]`M:

m 1. b?6p<j

}5 V{. UZ 1d

LH(,x) n/a

Pr

{e

5J(X# K}LS\5J(X4)(X#vTX4(X*:5rc5Dv8#G{}(X;Daek*nS

|D{}#

Vv(X# Vv(Xiriy)(X;|,x1'5**MbOe9#MP#E}Vv(X*:5rc5Dv

8#

4Sy># `Xe9}L;T=&mcN"[`rd{4Siya9,!\ITS\TVv(Xd?N=Dn

Uiy(X#,1"b“4Siy”}L?0;T/Vv`Xe9}]/#TZ'Vc[D}Lj{Pm,kN

DZ 143D:Vv`Xe9}];#

1'5# C'1'5M531'5S*^'5;4=V1'5Ze951;f;,R=V1'5;S*e9#

MPCw$bd?D^'5#C'1'5M531'5Z1'5VvP2;S*1'#

4Fa{(e91'}]5)# g{zk<74FzDe9a{,}K9C`,}LhCTb,9IT9Ck

Tfz}VzIwD`,u</5"`,}]3rM`,d?3r#
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v fz}VzIw# C}LZe95FcZd9Cfz}VzIw#k*TsYNzI`,Dfza{,Z

?NKP“e91'}]5”}L.09Cfz}VzIwD`,u</5#

v v83r# Tv83re95#

v d?3r# j+u~8((FCS)e9=(T“Vvd?”PmPy8(D3re95#

P=vT0r(ECZ`Xe9#

v Vv#=a)}]P1'5#=DhvTb?,ICwe9.0D=w=h#

v e91'}]5CZzz`Xe9#I9C'V`Xe9}]/D}LVvj{}]/#kNDZ 143D

:Vv`Xe9}];TKbPXVv`Xe9}]/M'Vb)}]D}LPmDj8E"#

Vv#=

Vv#=a)}]P1'5#=DhvTb?,ICwe9.0D=w=h#

>}# gE)&Lk|CmbM'}]bPD~qC>#=#{G5PM'y9CD~qDj{}],+G+

>U/DKZ3FE"Ps?1'5#Vv1'5D#=IToz7(e9DB;=#

SK%P!q:

Vv > `Xe9 > Vv#=...

1. k!qAY=vVvd?#C}LVvb)d?D1'}]D#=#

I!hC

Vv(X# Kd?|,Vv(Xiriy)(X#K}LZ1'}]E*PZkVv(X#E}Vv(X*:

5rc5Dv8#

dv# T>BfDI!dv:

v 1'5E*# |aT>xfeD}<,<PT>_P;vr`v1'5DVvd?"v8r%@}]5D

}?0YVH#

v 1'5#=# |aT>1'5DFm#=#?v#=T&ZVvd?O_P`,D;j{Mj{}]#=

D;iv8#zIT9CKdvPOC%we9=(GqICZzD}],g{;\,POzD}]|F

%w#=DLH#C}LTVvd?Er,TR>r|F%w#=#g{XBErs;fZG%w#=,

rzITCva[,gKErVvd?1}]_P%w#=#

v 1'55Jn_Dd?# |a41'5YVHD5r3rT>;vVvd?mq#Cmq|(LHd?D

hvT3F}](=y5Mj<n)#

zITXFT>d?Dns}?MT>PI|(Dd?Dn!1'YVH#+T>zc=vu~Dd?/

O#}g,hCnsd?}?* 50 Mn!1'YVH* 25 a*smqT>1'5AY* 25% Dn` 50

vd?#g{P 60 vVvd?,+;PdP 15 vD1'5sZrHZ 25%,rdv;|( 15 vd?#

e91'}]5

e91'}]5CZzz`Xe9#I9C'V`Xe9}]/D}LVvj{}]/#kNDZ 14 3D

:Vv`Xe9}];TKbPXVv`Xe9}]/M'Vb)}]D}LPmDj8E"#

>}# gE)&Lk|CmbM'}]bPD~qC>#=#{G5PM'y9CD~qDj{}],+G+

>U/DKZ3FE"Ps?1'5#Kb,b)5"4fzj+1',rK`Xe9+CZjI}]/#
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SK%P!q:

Vv > `Xe9 > e91'}]5...

1. Ze9#MP!qAY=vd?#C}Le9b)d?1'}]D`v5#

2. 8(*Fce9D}?#1!ivB,C5* 5#

3. 8(4ke9}]D}]/rIBM SPSS Statisticsq=}]D~#

dv}]/IxP1'}]D-<}]MxP?Ne9De95D;iv8iI#}g,g{-<}]/

P 100 vv8"RzPeve9,G4dv}]/+P 600 vv8#dk}]/PDyPd?;|(Zd

v}]/P#VPd?DVdtT({F"j)H);4F=B}]/#D~2|,;vBd? Imputa-

tion_,|G;v8>e9D}5d?(-<}]* 0,r_Pe95Dv8* 1..n)#

14(dv}]/1,}LT/(e Imputation_ d?*pVd?#g{}L4P1pVz',rdv}]

/|(pVd?5?viOD;ve9/O#

I!hC

Vv(X# Kd?|,Vv(Xiriy)(X#C}LZCZe91'5DXiMV`#MPZkKVv(

X#Vv(X2CZe95E*P;}g=y5"j<nMj<sn#E}Vv(X*:5rc5Dv8#

_P4*b?6pDVN

1}]/PD;vr`vd?(VN)Db?6p4*1,+T>b?6p/f#IZb?6pa0lC}L

DFca{,rKyPd?Xk<(ePb?6p#

(h}]# A!n/}]/PD}],"Vd1!b?6pxNN_P104*b?6pDVN#g{}]/

Os,C}LI\h*;)1d#

V/Vd# r*PvKyP_P4*b?6pDVNDT0r#zIT9CCT0r+b?6pVdxb)V

N#z2ITZ}]`-wDd?S<PVdb?6p#

IZb?6pTC}L\X*,rKz^(CJKPC}LDT0r,}GyPVNy(eKb?6p#

=(

“=(”!n(8(gNe91'5,|(9CD#M`M#V`$b5G8>{(F*)`k#

e9=(# T/=((h}],"Z}]T>%w1'5#=19C%w=(;qr9Cj+u~8(#g{

z7(&9CD=(,zIT+d8(*T(e=(#

v j+u~8(# bG;v|z Markov 4 Monte Carlo (MCMC) =(,11'}]#=Nb(%wrG

%w)1I9CC=(#

TZ?v|zT0TZTd?PmP8(3rD?vd?,j+u~8((FCS)=(9C#MPDyPd

{ICd?w*$b5,bO;v%d?(%vrd?)#M,;s*bODd?e91'5#K=(V

x4P,1=o=ns|zN},ns|zDe95#f=e9}]/P#

ns|zN}# |f( FCS =(y9CD Markov 4xPD|z(r“=h”)}?#g{T/!q FCS =

(,r|9C1! 10 N|zN}#1zw7!q FCS 1,zIT8(T(e|zN}#g{ Markov 4

;U2T,zI\h*vS|zN}#Z“dv”!n(O,zIT#f FCS |zz7G<}]"+d-Iz

_,T@@U2T#
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v %w# bG;VG|z=(,;P1}]_P%w1'5#=1EI9CC=(#1zITErd?9C

(g{d?_PG1'5)yPH0d?2_PG1'51,Mm>fZ%w#=#1+K8(*(F=

(1,7#TT>%w#=D3r8(PmPDd?#

TZ%w3rD?vd?,%w=(9C#MPDyP0fDd?w*$b5,bO;v%d?(%vr

d?)#M,;s*bODd?e91'5#b)e95#f=e9}]/P#

|(+r;%# 1T/!qe9=(1,?vd?De9#M|($bd?D#}nMw'&#1!qX(=

(1,z2ITZV`$bd?P|(yPI\D+r;%#

LHd?D#M`M# 1T/!qe9=(1,_TXiCwLHd?D%d?#M#1!qX(=(1,z

2IT!q$b=y5%d(PMM)w*LHd?D#M#PMM G_TXiD;VdM,|+Xi#MFc

CvDe95knS|D[l5%d#

Logistic Xi\GCwV`d?D%d?#M#^[GDV#M`M,<9C8>{(F*)`k&mV`$b

5#

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#

<x

“<x”!n(\^Fe9}LPd?DG+,T0^FLHd?e956',9dFGxG#Kb,zIT+

Vv^F*_P!Z1'5DnsYVHDd?#

d?E*}]D(h# %w(h}]9PmT>Vvd?M?vVvd?[l=D1'YVH"n!YVHM

nsYVH#E*IyZyPv8rZ“v8”D>rP8(^F*0 n vv8D(h#%wXB(h}]|B

V<E*#

(e<x

v G+# |\T(e&e9DM/rS*$bd?Dd?/O#(#,?vVvd?;S*e9#MPDrd

?M$b5#G+ICZXUz#{;Cw$bd?Dd?De9,r+d?E}Cw$b5(ve

9),"rK9$b#M|tU#bGI*V`d?r*;Cw$bd?Dd?8(D(;<x#

v n!Mns5 b)P\8(LHd?Dn!MnsJme95#g{e95ZK6'.b,}Lai!m

;}51AdZi!ns}?6'ZR=;v(kN{BDnsi!)#;PZ“=(”!n(O1_TXi

;!*LHd?#M`M1b)PEIC#

v Daek# ;)d?ITCwLHd?,+G5PT;x;=^FD5;}g,;RDK}XkG{},

ZSuj{QDpn;\PV}DV#KPJmz8(*S\Dn!|{#}g,*qC{}5,z&8

( 1 w*ak|{;*qCak=nS|DVD5,z&8( 0.01#(#,5;Daek*ak|{Dn|

{}6}#BmT>Te95 64823 D;,Daek5(ak.0)#

m 2. aka{.

ak|{ Daek 6.64832 D5

10 10

1 7

0.25 6.75

0.1 6.6

0.01 6.65

12 IBM SPSS Missing Values 24



E}_Ps?1'}]Dd?# (#,g{Vvd?_P@be9#MDc;}],re9Vvd?R+dC

w$bd?,k1'5}?^X#zIT!qE}1'5YVHO_Dd?#}g,g{z8( 50 *ns1

'YVH,r1'5,} 50% DVvd?;a;e9,2;a;Cwe9#MPD$bd?#

nsi!# g{*LHd?De958(n!rns5(kN{ODDn!Mns5),r}L"Ti!v8

D5,1AdR=8(6'Z5D/O#g{Z?vv8D8(i!}?Z4R=5D/O,r}Li!#M

N}Dm;v/O,"X4v8i!}L#g{Zv8D8(}?MN}i!Z4R=5D/O,r"zm

s#

k"b,vSb)}5avS&m1d#g{}L1dO$,r^(R=J1i!,rliy8(Dn!Mn

s5,7#5s!J1#

dv

dv# XFdvDT>#\GT>{ee9E*,||(ke98("|zN}(j+u~8(=()"e9

rd?"E}e9Drd?Me9rP`XDmq#g{8(T>Vvd?D<x,r2aT>C<x#

v e9#M# |T>rd?M$bd?De9#M,R|(%d?#M`M"#M'&Me95}?#

v hv3F# |T>Tde95Drd?Dhv3F#TZLHd?,hv3F|(-<dk}](e9.

0)D=y5"F}"j<n"n!Mns50j{}](e9Z;pD-<}]Me95)#TZV`

d?,hv3F|(-<dk}](e9.0)DF}MYVH(4V`)"e95(4e9)Mj{}

](e9Z;pD-<}]Me95)#

|zz7G<# 19Cj+u~8(e9=(1,zITks|, FCS e9|zz7G<}]D}]/#C

}]/|,Tde95D?vLHrd?D=y5"j<n(4|z)Me9#zIT+}]-Iz_,To

z@@#MU2T#

MULTIPLE IMPUTATION |n=S&\
9C|no(oT9IT:

v 8(*dT>hv3FDd?S/(IMPUTATIONSUMMARIES S|n)#

v 8(Z}LD;NKPP1'#=DVvMe9#

v 1e9NNd?(MAXMODELPARAM X|V)18(JmD#MN}ns}#

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

9C`Xe9}]

14(`Xe9(MI)}]/1,mS;vF* Imputation_ DxPd?j) Imputation Number Dd?,"

4d}r==Er}]/#4T-<}]/Dv85* 0,e95v8GS 1 = M,dP M Ge9}?#

1zr*}]/1,fZ Imputation_ +}]/j6*I\D MI }]/#

$nCZVvD`Xe9}]/

}]/Xk9CHOwi!nxPpV,dP Imputation_ *Vid?,T;S*VvPD MI }]/#z2

ITZd{d?O(epV#

SK%P!q:

}] > pVD~...
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1. !qHOwi#

2. !q Imputation Number [Imputation_] w*Tv8ViDd?#

r_,1zr*jG({BD)1,pV Imputation Number [Imputation_] ODD~#

xVe95k[l5#

zIT(}%*q30+"VeMSV`M(CZe95)4xVe95k[l5#1zZ10a0P9Ce

91'54(;vB}]/,1!ivBr*jG#1zr*;v|(e9DQ#fD}]D~1,XUj

G#

*r*jG,kS“}]`-w”K%P!q:

i4 > jGe9}]...

2IT%w“}]`-w”D}]S<O`-uR_De9jG4%4r*jG#

Ze9.dF/

1. SK%P!q:

`- > *Ae9...

2. SB-PmP!qe9(r-<}])#

r_,2IS“}]`-w”D}]S<O`-8DB-PmP!qe9#

Z!qe91`Tv8;C;#t#}g,g{Z4}]/PP 1000 vv8,v8 1034,4Z 1 ve9P

DZ 34 vv8,T>Zxq%?#g{zSB-PmP!qe9 2,rv8 2034,4Z 2 ve9PDZ 34

vv8,+T>Zxq%?#g{zSB-PmP!q-<}],rv8 34 +T>Zxq%?#Z=ve9

.d/@1,P;C2+;#t,byIT=cXxP5HO#

*;M`-e95

P1rzh*Te9}]4P*;#}g,zI\k*+=pd?DyP5GkU>,"+a{#fZBd?

P#g{9Ce9}]FcCvD5k9C-<}]FcCvD5;,,rd+;Sw;e9D5#

g{zZ“}]`-w”%*qPD`-e95,rC%*qT+;Sw;e9D#;(iTK==`-e9

5#

Vv`Xe9}]

m`}L'V`Xe9}]/Vva{Dc[#1r*e9jG1,aZ'Vc[D}LT_T>;vXbD

<j#Z“Vv”K%D“hv3F”SK%P,}g“5J”"“hv”"“=w”M“;fmq”<'Vc[,x“HJ

”"“P-P <”M“Q-Q <”4;'V#

ITc[mqdvM#M PMML#ksc[dv;PBD}L;Z“!n”T0rO;vBD!n(\T`Xe

9dvxP+VXF#

v mqdvDc[# 1!ivB,1zT`Xe9(MI)}]/KPy'VD}L1,aT/*?ve9"

-<(4e9)}]M<G=e9PD+nDc[s(nU)a{zIa{#wv}LPc[D3FwP

;,#

v PMML Dc[# z2ITS<v PMML R'VD}LqCc[s PMML#c[ PMML TkGc[

PMML `,D==xPks,;,.&ZZ|IT;#f#
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;'VD}L;azzc[sdv,2;zzc[s PMML D~#

c[.=

9CTB=V.=DdP;Vc[dv:

v Naïve iO# ;Pc[N}IC#

v %d?iO# c[N}"dj<sn"li3FMP'TIH"p 5,CExdMc[oO(?V1'E

""`TP'T"`T+nvS)IC1aT>#

(#c[5}(XiM`XT)"=y5(=y5n5)MF}#13FDj<snIC1,r9C%d?c

[,qr9C naïve c[#

'Vc[D}L

TB}LZ*?vdvy8(Dc[.=O'V MI }]/#

5J#TB&\\'V:

v “3F”mq'V“%d?”c[(g{2h*=y5Dj<sn)1D“=y5”M Naïve c[1D“P'}?”M“

1'}?”#

v “5J”mq'V Naïve c[1D“5J”#

hvT#TB&\\'V:

v “hv3F”mq'V“%d?”c[(g{2h*=y5Dj<sn)1D“=y5”M Naïve c[1D“N”#

;fm#TB&\\'V:

v “;fFm”mq'V Naïve c[1D“F}”#

=y5#TB&\\'V:

v “(f”mq'V“%d?”c[(g{2h*=y5Dj<sn)1D“=y5”M Naïve c[1D“N”#

%y> T li#TB&\\'V:

v “3F”mq'V“%d?”c[M Naïve c[1D“=y5”#

v “li”mq'V“%d?”c[1D“=y5n5”#

@"y> T li#TB&\\'V:

v “i3F”mq'V“%d?”c[M Naïve c[1D“=y5”#

v “li”mq'V“%d?”c[1D“=y5n5”#

dTy> T li#TB&\\'V:

v “3F”mq'V“%d?”c[M Naïve c[1D“=y5”#

v “`XT”mq'V Naïve c[1D“`XT”M“N”#

v “li”mq'V“%d?”c[1D“=y5”#

%rX ANOVA#TB&\\'V:

v “hv3F”mq'V“%d?”c[M Naïve c[1D“=y5”#

v “THli”mq'V“%d?”c[1D“TH5”#

_TlO#M#TB&\\'V:
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v “hv3F”mq'V Naïve c[1D“=y5”M“N”#

v “L('&@F5”mq'V“%d?”c[1D“@F5”#

v “-=nN}@F5”mq'V“%d?”c[1D“@F5”#

v @F_Jy5:“@c5”mq'V“%d?”c[1D“=y5”#

v @F_Jy5:“ITHO”mq'V“%d?”c[1D“=y5n5”#

“ce_T#M”M“ce@F=L”# b)}L'Vc[ PMML#

v “V`d?E"”mq'V Naïve c[1D“N”M“YVH”#

v “,xd?E"”mq'V Naïve c[1D“N”M“=y5”#

v “N}@F5”mq'V“%d?”c[1D5}"B#

v @F_Jy5:“@F5}”mq'V Naïve c[1D“=y5”#

v @F_Jy5:“@c5”mq'V“%d?”c[1D“=y5”#

v @F_Jy5:“ITHO”mq'V“%d?”c[1D“=y5n5”#

+d?`XT#TB&\\'V:

v “hv3F”mq'V Naïve c[1D“=y5”M“N”#

v “`XT”mq'V%d?c[1D“`XT”M“N”#"b,Zc[.09C Fisher D z *;4*;`XT,

"Zc[.s4Pf*;#

+`XT#TB&\\'V:

v “hv3F”mq'V Naïve c[1D“=y5”M“N”#

v “`XT”mq'V Naïve c[1D“`XT”#

_TXi# K}L'Vc[ PMML#

v “hv3F”mq'V Naïve c[1D“=y5”M“N”#

v “`XT”mq'V Naïve c[1D“`XT”M“N”#

v “5}”mq'V“%d?”c[1D“B”M Naïve c[1D“`XT”#

v “`X5}”mq'V Naïve c[1D“`XT”#

v “Pn3F”mq'V Naïve c[1D“=y5”M“N”#

~* Logistic Xi# K}L'Vc[ PMML#

v “=LPd?”'V“%d?”c[1D“B”#

`n Logistic Xi# K}L'Vc[ PMML#

v “N}@F5”mq'V“%d?”c[1D5}"B#

r}Xi#TB&\\'V:

v “N}@F5”mq'V“%d?”c[1D5}"B#

PpVv# K}L'Vc[#M XML#

v “i3F”mq'V Naïve c[1D“=y5”M“P' N”#

v “c[iZXs”mq'V Naïve c[1D“`XT”#

v “dMPp/}5}”mq'V Naïve c[1D“4j</5}”#

v “iJD/}”mq'V Naïve c[1D“4j</5}”#

v “V`/}5}”mq'V Naïve c[1D“5}”#
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(=li#TB&\\'V:

v “hv”mq'V Naïve c[1D“=y5”M“N”#

v “5J”mq'V Naïve c[1D“[l N”#

~n=li#TB&\\'V:

v “hv”mq'V Naïve c[1D“=y5”M“N”#

v “li”mq'V Naïve c[1D“N”"“[l=DH}”M“liH}”#

NLli#TB&\\'V:

v “hv”mq'V Naïve c[1D“=y5”M“N”#

%y> Kolmogorov-Smirnov li#TB&\\'V:

v “hv”mq'V Naïve c[1D“=y5”M“N”#

=v@"y>li#TB&\\'V:

v “H6”mq'V Naïve c[1D“H6=y5”M“N”#

v “5J”mq'V Naïve c[1D“N”#

`v@"y>li#TB&\\'V:

v “H6”mq'V Naïve c[1D“H6=y5”M“N”#

v “5J”mq'V Naïve c[1D“F}”#

=v`Xy>li#TB&\\'V:

v “H6”mq'V Naïve c[1D“H6=y5”M“N”#

v “5J”mq'V Naïve c[1D“N”#

`vX*y>li#TB&\\'V:

v “H6”mq'V Naïve c[1D“H6=y5”#

Cox Xi# K}L'Vc[ PMML#

v “=LPd?”'V“%d?”c[1D“B”#

v “-d?=y5”mq'V Naïve c[1D“=y5”#

`Xe9!n

“`Xe9”!n(XFk`Xe9`XD=`W!n:

e9}]b[# 1!ivB,|,e9}]D%*qk|,Ge9}]D%*q_P;,D30U+#e9}

]D1[T>PzZzv/}]/"R=b)%*q#9IT|D1!%*q30U+"Ve,T09e9}

]VeT>H#

Vvdv# biW!nXFZVv`Xe9}]/1zzDi4wdv`M#1!ivB,+*?v-<(e

90)}]/Me9}]/zzdv#Kb,9*G)'Ve9}]c[D}LzInUDc[a{#14P

%d?c[1,9aT>c[oOa{#;},zIT~XG);84=Ddv#

hC`Xe9!n

SK%P!q:
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`- > !n

%w“`Xe9”!n(#
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yw

>E"G*Z@za)Dz7M~q`4D#>JODd{oTf>ITS IBM q!#+G,zI\h*5P

CoTDz71>rz7f>E\CJb)JO#

IBM I\Zd{zRrXx;a)>D5PV[Dz7"~qr&\XT#PXz10yZxrDz7M~q

DE",krz1XD IBM zmI/#NNT IBM z7"Lrr~qD}C"GbZw>r5>;\9C

IBM Dz7"Lrr~q#;*;V8 IBM D*6z(,NN,H&\Dz7"Lrr~q,<ITzf IBM

z7"Lrr~q#;},C'&TP:p@@Mi$NNG IBM z7"Lrr~qD$wiv#

IBM +>I\Q5Pr}Zjkk>D5Z]PXDwn({#zqCCD5";b6EZhzNNb)({

mI#zIT+ifmIi//~"MA:

IBM Director of Licensing

IBM Corporation

North Castle Drive, MD-NC119

Armonk, NY 10504-1785

US

PX+VZ (DBCS) E"DmIi/,kkzyZzRrXxD IBM *6z(?E*5,rCif==+i

/Dy:

Intellectual Property Licensing

Legal and Intellectual Property Law

IBM Japan Ltd.

19-21, Nihonbashi-Hakozakicho, Chuo-ku

Tokyo 103-8510, Japan

International Business Machines Corporation“4V4”a)>vfo,;=PNNV`D(^[Gw>D9G5,

D)#$,|(+;^Z5,DPXGV("JzMJCZ3VX(C>D#$#3)\=xrZ3);WP

;Jmb}w>r5,D#$# rK>unI\;JCZz#

>E"I\,P<usnrEfms#K&DE"a(ZxP|D;b)|DaeVZ>vfoDBf>P#

IBM ITf1T>JOPhvDz7M/rLrxPDxM/r|D,x;mP(*#

>E"PTNNG IBM Web >cD}C<;G*K=cp{Ea)D, ;TNN==d1TG) Web >c

D#$#G) Web >cPDJO;G IBM z7JOD;?V,9CG) Web >cx4DgU+IzTPP

##

IBM IT4|O*J1DNN==9CrV"zya)DNNE"x^kTzP#NNpN#

>LrD;mI=g{*KbPXLrDE"To=gB?D:(i) JmZ@"4(DLrMd{Lr(|(>

Lr).dxPE";;,T0 (ii) JmTQ-;;DE"xP`%9C,kkBPX7*5:

IBM Director of Licensing

IBM Corporation
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North Castle Drive, MD-NC119

Armonk, NY 10504-1785

US

K`E"Da)&qU`XunMu~,dP|(Z3)ivB'6J1QC#

>JOPhvDmILr0dyPICDmIJOyI IBM @] IBM M'-i"IBM zJm~mI-ir

NN,H-iPDuna)#

y}CDT\}]MM'>};CZ{v5w#y]_edCMYwu~,5JT\a{I\Py;,#

f0G IBM z7DE"ISb)z7D)&L"dvf5wrd{I+*qCDJOPq!#IBM ;PTb

)z7xPbT,2^(7OdT\D+7T"f]TrNNd{XZG IBM z7Dyw#PXG IBM z7

T\DJb&1rb)z7D)&Lav#

PX IBM 44=rrbrDywyI\4-(*4d|r7z,"Rvzm?jM?D#

>E"|,U#5qK*P9CD}]M(fD>}#*K!I\j!XTdxP5w,>}P|,KK1D

U{"+>"7FMz7D{F#yPb){F<Gi9D,g{k5JK1r+>s5PNN`Fr?tI

O#

f(mI:

>E"|(4oTN=Dy>&CLr,b)y>5w;,Yw=(OD`L=(#g{G*4UZ`4y>

LrDYw=(OD&CLr`LSZ (API) xP&CLrD*""9C"-zrV"*?D,zITNNN

=Tb)y>LrxP4F"^D"V",x^kr IBM 6Q#b)>}"4ZyPu~Bw+fbT#r

K,IBM ;\##r5>b)LrDI?T"I,$Tr&\#>y>LrT;G“4V4”a)D,;=PN

NV`D#$#TZr9Cy>Lry}pDNNp&,IBM E;:p#

2b)5}LrD?]=4rdNN?VrNN\zz7,<Xk|(gBf(yw:

© (s+>D{F)(j)#K?VzkGy] IBM Corp. +>Dy>Lr\zv4D#

© Copyright IBM Corp. _(dkj])_. All rights reserved.

Lj

IBM"IBM UjM ibm.com G International Business Machines Corp., Z+rm`\=xr"aDLjr"a

Lj#d{z7M~q{FI\G IBM rd{+>DLj#Web >c www.ibm.com/legal/copytrade.shtml O

D“Copyright and trademark information”?VPa)K IBM LjDnBPm#

Adobe"Adobe Uj"PostScript M PostScript UjG Adobe Systems Incorporated Z@zM/rd{zRrX

xD"aLjrLj#

Intel"Intel Uj"Intel Inside"Intel Inside Uj"Intel Centrino"Intel Centrino Uj"Celeron"Intel Xeon"Intel

SpeedStep"Itanium M Pentium G Intel Corporation rdS+>Z@zMd{zRrXxDLjr"aLj#

Linux G Linus Torvalds Z@z"d{zRrXxr=_D"aLj#

Microsoft"Windows"Windows NT M Windows UjG Microsoft Corporation Z@z"d{zRrXxr=

_DLj#

UNIX G The Open Group Z@zMd{zRrXxD"aLj#
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