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Practical Use of Multiple

Imputation
IR
MESCHES o|stl 2 ME| o|sHE |4




Example of missing data

" CHEXL: 404 O], 2008 S L2 2 LT HA 24
» MEL T 28F K72 2 =7 (Beck Depression Inventory)

+ QTEH: 2251 B0

= A5Xts 24 R Oj&Xt7F BDI 24 A0 SESHK] &3
P
1 1

2 2 2 2 45 15

3 1 3 2 40 18

4 4 1 1 65 ,

3 2 1 72 37

198 2 2 1 57 10

199 3 3 2 46 .

200 4 4 1 79 32



Types of missing

BDI

BDI
Complete data Type 1

BDI

BDI




Types of missing

= Type 1 : Missing Completely At Random (MCAR)
— Pr(Y is missing|X,Y) = Pr(Y is missing)

— Pr(missing) is unrelated to both observed(X) and unobserved data(Y)

— Eg: accidentally missing

= Type 2: Missing At Random (MAR)
— Pr(Y is missing|X,Y) = Pr(Y is missing|X)

— Pr(missing) depends only on observed data(X)

— Eg: High missing in high X (high missing in older people)

* Type 3: Missing Not At Random (MNAR)
— Pr(missing) depends on both observed(X) and unobserved data (Y)

— Eg: High missing in high X and Y (high missing in older and high BDI)



Complete case analysisz&g xt23t 0]8)

BDI

BDI

Complete data

BDI | Type 1

BDI




Complete case analysis: ighoring missing

= MCAR (Type 1) : accidentally missing
- SEHOFILY, Xe} FE5HA 2
- 5 SEHXI £3EHXIe] Yo| &7} CIEX| i3 (not different)

- SEXIE JX| 1 EMAME SEK RSUX BE KR BN
112} Z2 (unbiased estimates)

= MAR (Type 2) : high missing in high X
— missing2 FA|St= AL, YO| =MX| £ YO Xo| M MK
7} biased

= MNAR (Type 3) : high missing in high Y
— missing2 FA|ISE AL, Y| =X & Yo Xo| 2t31/d =™ K|
7} biased




Missing Imputation

BDI

65 Age

Imputation model 1:  BDI; = 3, + B,age; : 65M|2] BDI missing2 25 252 LA

610 imputed value 32, 25, 23, 27, 30 S C}¢F

Imputation model 2:

: 65M|2| BDIC| E#(25)2} Z4H(0?)S Y



Imputed data analysis

BDI

Type 2

BDI

BDI

Type 1

complete

Age



Missing types and Imputation

= MCAR (Type 1) : accidentally missing

— Both complete case analysis and imputed data analysis give
unbiased estimates, but imputed data analysis gives higher
statistical power than complete case analysis.

= MAR (Type 2) : high missing in high X

— Proper imputation gives unbiased estimates while the estimates
from complete data analysis could be biased estimates.

= MNAR (Type 3) : high missing in high Y

— Imputation could not give unbiased estimates, but the bias
could be less than that of complete case analysis.




Imputation: Single and Multiple imputation

= Problem in single imputation

— If data are missing at random (MAR, MCAR), the
estimates are unbiased.

— However, imputed data were treated as if they were
real data, so the standard error of estimates are
underestimates.

= Solution to single imputation

— Multiple imputation : make multiple imputed
datasets and consider the uncertainty in imputation.

-10 -



Example of Multiple Imputation Analysis

= Imputed datasets
Imputed values

| 1d | Edu || Income | Sex | Age | BDI | Setl]Set2|Set3
1 1 50 25

1 1

2 2 2 2 45 15

3 1 3 2 40 18

4 4 1 1 65 : 25 23 27
s 3 2 1 72 37

198 2 2 1 57 10

199 3 3 2 46 : 16 20 14
200 4 4 1 79 32

= Imputed data?} observed dataE 0| 250 A
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Example of Multiple Imputation Analysis

* A7 SH: Age2}t BDI2| £’ FE(BDI = Bo+ B, age)

= Imputed data®} observed datag 0| 250 A
— Set 1: BDI= 2+0.35 age : Age2} BDIC| &2/ 0.35(SE=0.12)
— Set 2: BDI= 2+0.4 age : Age2} BDIQ| &t#1/d 0.4 (SE=0.15)
— Set 3: BDI= 2+0.25 age : Age2} BDIC| #&/d 0.3 (SE=0.10)

Zt Set2| Z1}= Single imputation2| Z 1}l

= Age?} BDIQ| #t&/d Zill(estimate and its standard error)?
- F8X| = Z setof| M| FEX| o] Ha ?7?

~ FHA|Q| SES 2 set0f 42| FWX|o| SEQ| B 727
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Estimate and SE in multiple imputation

Estimate(f ) SE(R ) Var(j )=SE2
Set 1 0.35 0.12 0.0144
Set 2 0.4 0.15 0.0225
Set 3 0.3 0.10 0.01
et 0.35 0.0156

— SE(B) =/0.0156=0.126

® This SE estimate does not consider
=(0.35+0.4+0.3)/3=0.35 the uncertainty in imputation

|
Il
3|
NgE
o>

Var(B) = %iVar(é(k)) (1+ _j - 1 (B(k) B)Z
k=1 k=1

_0.122 +0.15 +0.10°
3

+(1+%j%&035—035f+(04—035f+(03—035f)

—0.0156+0.0033=0.019 — SE(B) =/0.019=10.138
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Estimate and SE in multiple imputation

= Estimate of multiple imputation :

= Variance of multiple imputation

B =

Var(B) = = ZVar(B(k))+(1+ j

-

_J

~

Within-imputation
variance

[ B=0.35 [SE=0.12

(e

SE=0.15

=

SE=0.10

13 a0
i

60 o)

Between-imputation

variance

FHA SO EEAS W
=(0.122+0.152+0.10%)/3

Imputation setO|
1% 9 712| imputation set0| ME )2

m? Yoz 5 ME

[

SOtX|H

B=0.35

SE=Q12][ B=0.4

SE=0.15 ] [

B=0.3

Imputation0f| L}

E FEXS2 HE

={(0.35-0.35)2+(0.4-0.35)2+(0.3-0.35)2}/2



Multiple imputation 0f| x|

= X2
— 31 2X: antisocial behavior@} 221 Q QI
— X} & €l: National Longitudinal Survey of Youth
— 581 children, surveyed in 1990

- 10742] 4 F 5712] H4-0f Z5X| 2UF: SELF, POV, BLACK,
HISPANIC, MOMWORK

http://statisticalhorizons.com/resources/data-sets
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g M

anti self pov black hispanic childage divorce gender momage momwaork

1 1 21 1 0 0 8.00 0 1 21 0
2 0 20 : i i 6.42 0 1 22 1
3 D 21 0 i 8.08 1 0 18 0
4 2 23 0 0 0 8.25 0 0 24 0
i) 1 22 0 0 0 933 0 1 22 0
6 1 : 0 0 0 8.58 0 0 24 0
7 3 24 0 0 0 9.25 1 1 23 i
8 4 19 0 i i 8.50 1 0 18 0
9 1 21 : i i 8.08 0 0 24 0

ANTI antisocial behavior, measured with a scale ranging from 0 to 6.

SELF self-esteem, measured with a scale ranging from 6 to 24.

POV poverty status of family, coded 1 for in poverty, otherwise 0.

BLACK 11f child is black, otherwise 0

HISPANIC 1 1f child is Hispanic, otherwise 0

CHILDAGE child’s age in 1990

DIVORCE 1 1f mother was divorced in 1990, otherwise 0

GENDER 11f female, 0 if male

MOMAGE mother’s age at birth of child

MOMWORK 1 1f mother was employed in 1990, otherwise 0



> T =
245 08 M

@ Mlsymiss.sav [0 0|5 & E1] - IBM SPSS Statistics Data Editor

IE BIE) =0 diolED) PED B4R Coeopgm 2MZe) 2gelEy) 2w)
= D P AP r h ﬁ B OB N T
SHE M e ~ § = w Bal
i JESAZE) >
|24: | =3 3
anti self pov T H (M) b childage divorce
1 1 21 1 UBMHBHG) | 0 8.00
0 20 UBE M B DB ) 8 42
5 21 0 T 2EK) 4 8.08
2 23 0 JET40 "o 8.25
FA2MR
1 22 0 =AEA® 9.33
2OMHEEHO) »
3 24 0 exzay b |0 9.25
4 19 0 e TP o] B 8.50
9| 1 21 HC(A) 8 8.08
4 9 0 B2 HEN) |0 9.17
3 20 1 W=D g 8.83
3 15 SEEBEE 0y 9.17
=Dk
Bl 2=l TAW)...
1 o e
CHE M) P OEI S SAA).
s 2 e e
5 16 =T £=(L) ’ B 2= dlole 28 ).
B Al 220l
1 18 guza@ o |0 8.67
0 0 | Eroc 28w 9.33
T ~ ~ - ~ -
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o
Ik
Y|
T

=1
1
<+
B

& childage
& divorce

&5 hispanic

& anti
&b self
&> pov
&5 black

& race

=

]
=
i
HIr
Fn

[

<F
£l

___u._
_E_”_

ol
R

or
Ik
Y

4| | &b povg

@5 anti

&5 hispanic
ﬁ childage
&5 divorce
&5 gender
& momage
&5 momwork

&b self
&> pov
&5 black

IHE(N)

F

rd

ll
™
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Y
I
2

==etl| 8 H 22

W =4 HoH
Hu=s HolH

B goedb
==k
H E'= [ L
B 4 oI~ 2t k == | FET
o 150 25.8% 431
self 148 25.5% 433
hispanic 113 19.4% 468
black 113 10.4% 468
Mmamwark 1] 14.8% 445

a LHEFE 2O B =+ 25

b ZEre =l CHS & 2 S3(%):
10.0%
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me

2= e
1] RE
7 H==
3]
4
5_
]
71
87 60.00
g_
10 50.00
111 )
-
12 <| 40.00-
=]
137 =
14 il 30.00]
|
15 =
| | | = 20.007
anti divarce momadge hlack self
childage gender rmormwork hispanic pov
B 10.00-
— T
0.00 | | | I L
. ] I I I I I 1 1 1 |
1 2] a 3 2 13 7 M [ 14
2= ME

10202 2bE BIHGHY 2dst= WEO BREWH ZAIRIH UsLICH
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=2 1. complete case analysis(ZZ X} =

FAl)

= Anti-social behaviorQ} 221 Q ol E M
ta M sFe 5
22840)
rye = ' [==0. A4
& bk E=(B)10H &M ) W
b sy | B HEEF AL | 2ER A+
8, o e 9 EE=EE oy B | EE2H | HE t | RYU%S
s ﬂmmagek & memege i 1 (44) 2865 | 1.991 1439 152
& race oy B salf - 045 03 007 | -1.445 160
e e pov e | 2w 230 | 3031 | 003
| | black 051 | 4 016 | 203 | B3
|31|n|ﬁ s3c) | hispanic -357 255 -104 | -1.398 164
|WLS?%3I@Z | childage 002 AT 001 012 981
(a | mewrie) aean s ) =22 divorce 087 245 024 355 123
gender -335 198 110 | -1.687 093
momage -012 046 017 | -260 798
momwork 254 218 081 1170 243

A S=H=ant
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CHA|_

HE X8

H A 9. ZdX7t
o = 4~ =2 = HA
; Data Editor
THA) COEMEDMEM JMEG FERIEY) W
24P s -‘-jt’:EE E A
JISEHTE)  » E— —
I 3
T2 Hlmwm) r childage divor
YAHDEG) » | 0 8.00
ULHE HE DE(Z) 8.42
ZEH ZEHK) b 8.08
AZHZH(C) ¢ 0 8 25
FAZHR b
;;ﬂgté:@} g o
AMALW) | O 558
szzay o | O 9.25
A LD b 8.50
= (A) b 5.08
HEs 24BN » | 0 9.17
W= * 8.83
SEREQ | 9.17
CHESSW) Mo 8.58
HEEAELIN . e
CHE tHENT) P BRI 2.
STEZL P B Z= dI0lE 3.
ERVED Bl
znoe » | O 8.67
ROC S4(V) 9.33

~ aT

#a 2= golg 2 oY

SRS

M2z =2z

i,

B 2 (V): DES| Ha(A)
&b race & anti -
&5 povg & self
&> pov
B &' black
& hispanic
& childage -
4 JHEE QW)
L ——
CHEM): |5 |5
NEEENNEEREY
@ A dloled ZE THE2IC)

Hl0lE ZE m%@hmpmed_ub

© M EIOIES TR 2 71(N)

Uy

S

=M1

CH 3t 340
Statistics =& I
EHIZ=

| ZEFE HI0E

AR HH =

RlEr=2 AHM 5

===

ZHHE Al=sn B HIDIFJ% SME 2

EHl ther =

=0Or=
a== :érx

|-)\IA|9

) Uyt SPSS
L

=
SLICH AET =

=22 -




0] ZEE HI0IEH|

EENEER RN T
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Z4
=

= CHA|_H| 2F

X7

| -

ta == golg oy

HIOIE] Z4(S [ 24 Hol2 % HEHL) H0l2(C

B T 2

B=EEREED Z2E2l(%) B E| 43t = FH
& anti =
g@ self

& pov

- . ; b
S H 0] A none
RIZEZZ H2l(D)
=R EES |42} Fhar | ErEd
& anti HIEZEZ Y 2 & x -
& self HIERZ (Y L & ~ |6 24 1
&b pov HIESA= e 3 &0 =

[ dl = ~IlSl L LEnl h

ZI0H 2 (%)M
ZIH H0l& ZEA) 50 [
I 24 ZEX): 2 5
*EIEH D= ZhA S Z2HAZIE =4 AR 2AH Z2HELCH
[ =a |[zovoe]| #wezr || 32 |[ =22 |
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o3

=

[P
I
g

Che= gk

e My
Ny 52 = gk
=5 ol =7 Z gk =l CHak B = &
anti ol il (TEES) | (TEES)
self ol il 6 24 [E=
pov | ol
black il CHl
hispanic | K]
childage | il (HMEHS) | (HEES)
divorce ;] l
gender | ]
momage | O il (TEES) | (TEES)
momwork | o ]
e =3
Ched i SHEE A TE MY
S LM TE S H g 10
S e self pov black hispanic momwark
e EIT] s S (=S80
HE ES)
HesT aS(E =g o _
i) anti,childage divorce, gender momage
CHE AR~ anti,childage, divorce gender,momadge, momwaork black,

hispanic,self pov

marmwark

hlaclk

hispanic

self

poy

BT A

ETIAE

ETAE

a4 =S

BT A

divarce,
gender blaclk,
hispanic,pov,
anti,childage,
momage, self
divorce,
gender,
momworl,
hispanic,pov,
anti,childage,
momage,self
divorce,
gender,
maomwarl,
hlaclk,pov,anti,
childage,
momage,self
divarce,
gender,
mormwaorlk,
hlack,
hispanic,pov,
anti,childage,
momage
divarce,
gender,
mormwarlk,
hlack,
hispanic,anti,
childage,
momage, self

113

113

148

150

430

565

565

740

750




MI data

*H 22122 [imputed_db] - IBM SPSS Statistics Data Editor o2
o) HEE) 220(V) CoED) HEHD) =4A) CHOREODHEM JHZG) =ECIEU) W) =sZ(H)
e 0 e~ Bl o BoE 100 %
1600 - Imputation 1 B 13/13 %4 (2 Hloled ~ ||
Imputation_ “ anti H self H pav “ black H hispanic “ childage “ divorce H gender H momage “ momwork H race H
- 573 | 0 2 17 : 1 0 8.25 0 0 20 1
N | 0 2 24 1 1 0 8.25 0 0 20 _ 2
- 575 | 0 4 16 0 : : 9.08 0 1 24 1 :
- 576 | 0 1 0 1 0 8.00 0 1 25 1 2
517 | 0 3 _ 1 0 1 8.75 0 0 20 1 3
578 | 0 0 18 0 0 1 9.42 0 1 18 1 3
5719 | 0 2 18 : 1 0 8.08 1 1 19 0 2
580 | 0 2 21 0 0 1 8.50 0 0 21 0 3
581 | 0 1 21 : 1 0 9.67 0 0 20 _ 2
582 | 1 1 21 1 0 0 8.00 0 1 21 0 1
583 | 1 0 20 0 0 1 8.42 0 1 22 1
584 | 1 5 21 0 0 0 8.08 1 0 18 0 :
585 | 1 2 23 0 0 0 8.25 0 0 24 0 1
- 586 | 1 1 2 0 0 0 9.33 0 1 22 0 1
587 | 1 1 23 0 0 0 8.58 0 0 24 0 1
- 588 | 1 3 24 0 0 0 9.25 1 1 23 0 1
- 589 | 1 4 19 0 0 1 8.50 1 0 18 0
590 | 1 1 21 0 0 1 8.08 0 0 24 0 :
- 591 | 1 4 9 0 0 0 9.17 1 0 20 0 1




MI dataS O| 8¢ XI2&AM

L = s
tistics Data Editor - “ B Ms sjaes
n o IEE oBIEm JMz=G) SERIEWL 2w @ R
3m 8@ CoiRE — :E zam20)
» ‘L.—-"_fj_l\; T
2 e DA B T B
= olesaze &5 T2 2 [Imputatio. =
— E : e childage & anti =SENH
seff  mzyam » | hispanic ; 52 | & sel
UHHHEEHG) : 59 | & pov TR NDIEEL
UBts A8 DHE) ool 1@ bad = susn)
) P | his : - anti
=hZ M) » 0 80 ; Eh”F &) CH2! 2= [Imputatio... | &)\r
FAZHR) P | ERE 4 285 7 & divc & self ==(B)1CH
ZAOEZA0) | B sEL. 4 o &b pov
YW v | gzasmg 0 ; g || & biack S
mo -
TEZHY) b U= FAHE(S) 5 % hls-pEFIIC & o
» @ Moll | & childage
HE S20) fo 012 2R129(Q) 6 @b racy | & divorce & pov
2 raci
2= P fo CHe 2RI AEi(M) 0 v| |&b gender @ black ,
= 22 . : Eg) $A‘|@} 4 % P & momage L. hienanir
HIET) ’ B z==5p). 0 & momwork I M):
HELE(S) . - e
aszew o | [@eoBw. 2 & o)
o I EEEW)... 3 &b povg sl
B 25U 24N) ) _ |
O fem v | B 2S00 2 2RIB)... 5 Sy
FEE M H(CATREG)... . i
=HERL b £\ # = H(CATREG) B s |
EER L ) 1 T . P p—
gZ2I@ 1 so |
= )
ERroc 24V . -
= MR
MAMEI0 001222 BAIE LYt SPSS [ =0 ][ED#‘—;':'I{EJ][ M=Z2(R) ][
Sl et Ml S e
’j Statistics £ Z2AIKE AIBSI KO CIOIEIE =

T4 Z2AIK2 Tl SRl (3 =SSE XA




MI Xt2&4 21}

—— ——
2 =
HE=S A= HEE Y=

e = (=} B EE2T7 Hil E 1 RS | 252

Hch QoEH 1 (&= 2 BG5S 1.891 1.4349 152
self -.045 O -.0&7 -1.445 A50
pov 714 237 230 3.031 003
black 051 2449 016 203 839
hispanic -.357 255 -.104 -1.398 164
childage 0oz AT o1 0z 981
divorce 087 245 024 355 723
gender -.335 188 =110 -1.687 083
momage -mz 046 -017 -.260 785
momwaork 254 218 081 1.170 243

1 1 (=) 2.588 1.213 2134 033
self -.071 0z0 =141 -3.4492 001
pov 581 137 188 4233 .0on
black A16 123 039 943 346
hispanic -.2849 122 -.085 -2.376 018
childage 003 100 o1 .03z Aa74
divorce -.071 144 -0 -.485 621
gender - 066 A7 -1493 -4.842 oo
momage 021 028 031 750 AR4
momwark 285 129 08z 1.976 043

2 1 (2= 2.483 1.208 2.064 040
self -.053 020 -.105 -2.625 004
pov Aaro 141 2749 6182 oo
black -.076 138 -.025 -.548 B4
hispanic -.328 156 -.083 -2.105 036




a
H =

HE=2 A= HES Y=
e = [=F-" B HEFT}t il EF t Foss | Ex-SEEE | HUSH =N |2 E=
4 1 (=) 2.764 1.219 2.267 024
salf -.055 018 -114 -2.876 004
pov Rili] 140 213 4.720 .0on
black .08 A44 029 636 525
hispanic -.348 143 -107 -2.432 014
childage -.036 00 -014a -.387 721
divarce -103 143 -.030 -722 A7
gender -.543 A16 -.185 -4 GEY .0on
momage 014 028 022 A27 588
momwaork 217 131 a7a 1.6449 00
g 1 (=) 2.418 1.232 1.963 050
salf -.046 020 -.084 -2.340 020
pov 624 140 202 4 463 .0on
black 136 22 048 1.108 268
hispanic -.283 12 -.083 -2.337 020
childage -.031 A0 -3 =313 7hA
divarce -104 145 -.031 -.753 452
gender 546 A7 -.186 -4 658 .0on
mamadge 0 028 03 730 AGE
momwaork 191 129 061 1.474 140
==l 1 (=) 2523 1.229 2.052 040 021 02 896
salf -.055 022 -2.4492 014 223 260 4857
pov Gag 188 3rz .01 A01 826 8049
black 070 61 435 GEE 361 488 933
hispanic -.330 146 -2.265 024 143 56 472
childage -.023 A0 -.226 821 030 03 884
divorce -108 148 =73 ABS 063 Ril1s] A9g8
gender -.553 A7 -4.728 oo .0os .0os 858
momage 021 029 725 ARY 034 040 .aa2
momwaork 207 139 1.487 138 143 157 972

a Z=H = anti
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Z 1} H| 1 (complete data, imputed data)

H ==
HIE=a ¥ = HEE A=
ojer = (=g B HEEZT tl Ek t FiysgE | B S5EEH (HdQ S22 | 20 ES
= Qo 1 (b= 2.865 1.991 1.4349 152
salf -.044 031 -.087 -1.445 150
pov J148 237 230 3.031 003
black 051 2449 0186 203 B39
hispanic -.3a7 255 =104 -1.388 64
childage .00z A7 0o 012 Releh|
divorce 087 245 024 355 723
gendear -.335 198 =110 -1.687 093
momage -2 046 -07 -.260 795
momwork 254 218 081 1170 243
so 1 (=) 2523 1.2249 2.052 .040 021 021 096
salf - 055 022 -2.482 014 223 260 57
pov Ga8 188 372 .001 A0 B26 .09
hlack 070 61 435 GGG 361 488 933
hispanic -.330 146 -2.265 024 143 156 Aar2
childage -.023 A0 - 226 821 030 031 854
divaorce -108 148 -7 ABG5 063 065 .88
gender -.5h3 17 -4.728 .000 .008 .oos 098
momage 0 .02a 725 469 039 040 gz
momwaork 207 138 1.487 138 143 57 a7z

A =M= anti
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A 2 HUEH | =2}
Ha (V) DEHE| HaA)
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& self
& pov +
-
&;b!ack | N
&5 hispanic
& childage @ Nlsymiss.sav [ O|EfEZ1] - 1BM SPSS Statistics Data Editor
di )
y-qui ﬂ°'(£) Gl E?lm d0ED B0 24N COMEINZM) TUZQ) SZIEU B =22
& momage .
| [ L\ﬁ e ﬁ%%@ 5’5 ;@ @““ ' lef)l
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CHEEr dIONEd=] #IA . N " "
P | o 1 0 e e b S2ET @33N vEd
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6 (cdge N5 2 45 48 N0 9% 3% vEE
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o=o X} 7: =S =0l

-1 —_—

27H0| gls g5 A=

ol: anti-social(0,1,..., 6), self(9,10,..., 24)

Xtg2o| ZE 7t AtsMo 2 HEH(nominal)2 X|HE %

@ Nlsymiss sav [C{O|EfZE1] - 1BM SPSS Statistics Data Editor
IH g wlm d0ED ¥EM 24K CORSOMZM TG S2EU 2w SE2H

(=]
=

=0

ol
AA

Jmﬁ\)

SHE wﬂﬁaﬁﬁﬁjﬁﬁwﬂﬁw
015 72 s B EET

i anf ] 1 0 81% e b
2 cef pdll , 0 e e b
3 pov ol 1 0 i e 5
4 Dlack i 1 0 e e |
5 hispanic %A 1 0 e e 10
6 chidage &M d . e e 10
T dvoce 2R 1 0 e e g

g

A2
HH:

1]
o

il
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il
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il
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I (e R [ T
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=
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&Y XtRO NS SE HY

& Z=(N) =
& HE(S)
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— Repeated measures ANOVA (RMANOVA)

— Mixed model
— Generalized Estimating Equation
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Mixed model with random intercept and slope



MI in SAS

= proc mi data=nlsymiss nimpute=5 seed=15 out=imputed_db;
class anti pov black hispanic divorce gender momage momwork;
var anti self pov black hispanic childage divorce gender momage momwaork;
fcs logistic (pov black hispanic divorce gender momwork) discrim(anti);

rumn;

- proc reg data=imputed_db outest=db_est covout ;
model anti= self pov black hispanic childage divorce gender momage momwork;

by _imputation_;
run;

.........................................................................................................................................

= proc mianalyze data=db_est;
var self pov black hispanic childage divorce gender momage momwork;

rumn;
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