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A. =8 7
SeAg 2ty A7 EM 2aelE A3
_‘_iL s} OJ fu | _:/ } sl $ } 7
wol®w-zhdzh 28 A 7] LA A 1 lfl
vs A vs. E7 vs, B4 vs, EA
Ahde] 54 heta beta t beta beta'

E4a9
A=A EFA: 71Eh -0.43 ** -0.63 *** 0,38 F <061 ***
4
ol (7 B 0.78 *** -0.81 *** 0.76 *** -0.80 ***
HEge x4
HLEQN (A1 EQD SO ) DA ¥ 2,49 *FF 045
A
E=Holst(FEA: F ¥ o)A -0.71 *** 0.87 *** 0,65 **F-0.83 ***
B. X9l w7}l
243 25 Ax FAl 2a8ls A#
s Ay 3 s | 1 ) =]
ol E a7k U A Az LAY <A A=
vs. EA vs, E7 vs. = vs, EA
Zhi e} &A1 beta beta 1 heta' heta'
2
AT
AR EA 71eh 1,21 *** -5 *** 1.27 ¥ 1,05 **F
&
o5 (EA: ') -2.76 *FEo-p 2 LA T T B
AEAe AY
vl 29 (£ &9 107 *** .0.97 *** 113 %% 161 **
ERIES
T olgh(FA: FHolAh 0.8 ***Y 1.2 *** 0.77 %% (.55 ***
*p 0001, T p <001, T p <005
Aot BN daelie) deE vlelyich
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(#6) EM ¢2)E8 ES 2|9EFH M=z 22-XH47t 2P M| B2
A B R M

HE-2PE 24

FPH FF 0 Y FE Y E
&7 29 21, 1 20, 8 18. 1 365, 1 8.3
ZAE 26. 1 21.5 8.9 25,1 L0 19, 0
dAzg] 14,1 54,4 50, 2 6. 8 9. 6 50,6
Al 100.0 100. 0 100.0 100. 0 100. 0 100.0

N L0235 5 176 1,925 20318 2,098 2, 6’8

2 Holg 8t ng} 7 AL 7prto] Ak Agko] ZrlEkA| gl 2] 9l A
€ GAZE BEhS AT AL e @ A sle) & Bk e

(#6)2 ¢nel5E ot #4d I £E2 #9449 £x9 vud A
olty. A B9 BF, F4 A} vumste] Y F HRef FASks A9 H]

%% 29.5%01]*1 U 1% 2 %Lio}ai om —‘%EQ} 7}77}0 A= Hl = 06, 1%011*1
gk

7 %7}—3}%. ols e -%Mal el B ] 248 A A28 21

of it BlHEE] 7ol 4 Aol wlste] Wel wWold Ahz ApfeH B
2< b RARRE wAREI APFY A9 MATFY B9 e
sl AvlE ASE FY AF 1&@ Heo] HEE Wal} HOHT 54, ]
$R AR EY B, FPAF Bel WolA Ab Al v]go] =] s

4. MNAR z7Ad|A 2] ztg£42] Aeld (Selection)ZF 25HA)(Two

Stage) \:n:-ﬂ
ore] Aol BEE EM el w Skl zh oFg olulo) X Fakel A
49 248 AR TAE A F9 eIt of W 2R 59
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o2 o FM T imputation WPHETE §&H ol o 2 E Artst
e s 7Y, ey #5809 ‘&%7"]4 A gl dEE W A EM
el E2 B2 MeA 0 F (selection bias) B WAk Al 2HE sl gk
H#EE0] 1 @59 A g dEFe w2 AF, B5E g 7|zEe §
TE FAH R Fste W2 275 /s B g4skA 2 ole S
A3 17] wiiolth, ¢hel Mojla AuE Ay Zol, & 2tz o F3
A ]St 7E BAE o EhbE ARkl Ashal, E EM Y 39 oA
of B3} Awd] o2 olx vlgHEe] 1 ¥l ghol upel fejsiA thEx
el digk of3s dAgtt

ool Adld2 <4 Dol Z2arEH (4 20 A8 2Yo] e 22 F
27 Al & s dats s Ao mEadh AA, F 2Ee o] w7t SH Aol
A gk, 4, F Edd £ FRclEe] ME s o] sl vbd i 2
Aolre] dfdol BAIMH o R folaka] o, Aurt AA &4d A5 o
Q] dE T2 wdE A Ae vlHeE (unbiased) FAEAE AN = Uk

g AFEL AT Reate] A F/FE ] Adte thdet
BHES SAA AL Tobin, 1958; Heckman, 1976, 19795 McDonald and Moffitt,
1980: Berk, 1983: Ronceck., 1992). ©]5 Heckman's ©|@Al B8 (1976, 19791
1 wgo] golsla o] defe] Melg FE A JoHn ZE&HQ A
& ANE e FHol A7) wiel de] 851 gl

8=

A e (Selection) B&3F A3} (Outcome) B3] o

yli"=Xlibli+uli if y2i*>0 - (41

Heckmand] o|eH] =82 A

NelA © & (selection bias) & B9F 37 28 oA 2]
THA 9 F (specification crrort & T

e
—
2319ty ] welo] meo] MelAd iselection)
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A#E A A e, eabw e Hi 00] ohn AASE Yt
3HA g H A Rehe Aolth oleldt g 9 F (sclection biast ] A & A1el
A ¥ (selective observation) off T3t H 2] A& (1) & FAste] 217& (A 37}
&2 ARRFA <tollA BAsle Aol

BZo] MebA (seloction) AE(ADE £33 A7 (Outcome) 23

yli= Xlibli+ pdi+eli where E(eli)=0 - (2] 3)
i — @(X2ib2i)
O(X2ib21)

A71A FH(AD = A Mill's ratio® 7]zl ol #5589 HHEE(0)
ek U (e) 9 HE 9fnlgi).

2%d Heckman®] R%E @&sl=dl 9 741 3208 Algle] itk $-41 o
e Aed 233 47
Qlo] Aur o] E3HE FRIQle oyt
{identification problem; &
QlEo] B% 7PAFE (dummy variables) 2 o] Fo] & w], FAH
LE 7RIl AW w @ te] Fuwrt el avkel EAE A Ak whabs], 2

3176“3% Aarstr] eetol, Mely mae] FlE - FHEE tste] 7hel A
& A ]

& Ao} &), o

s 5 PAQe Aaugel Bl Fod B AU E

oE 0

~0
[

%EHLimo and Rubin, 1987:230;.

A REE Gaahet] T At fod e FEuad S0l Huy
{selection bias) o] thgh o] Mad &2 whako] 2] (censored: ¥ AW

@%‘ (runcatedi M@ FHERAF] 24 & Folghrh, ki v Eulg} A)5he Mo

goll theh At A o2 Foket flolAut Lee Tl AN Al Apse o

Favize B0l 48 9 ey g + Uk o R wAg

Chlee, 19820, ¥ dAgoades B2k Auld 2dade] delyg i

¢

(R

2 AN rE rSL 1—0
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(B7) HE8" 9| MedM(selection)oll CHEH QolRA D MEAA X|F(A)

7hte) AEde A9 EJ(N=4, 237) H] &91 (N=939)
ol b 7 b 7
79 B4
|
604 ©]¢(ZA: 604 u|gh 0.40  2.02 * 0.49 1.95 *
174
Hlek(EA: 43) -0.09  -0.58 -1L120 408 ***
_1-!1 [¢] Aﬁ
25 o HEA: (LeEH ) 0.12  0.89 -0.15 -0.62
o $-z1e} 54
|
604 o] {(FA: 604 vlh -0.60  -3.01 **
A7
ek (EA: o) -0.08  -0.56 - -
AEFT
258w ol EA: (n5stw) 0.08  0.81
H]-g- a4
) -1.72 -14.82  *** -1.60 6.05 ***
5 0 ol (EA: gl =551 -30.30  *** 477 -15.86 ***
g 2,80 2122 *** 2,98 10.98 ***
Pseudo R2 0.17 0. 40
Inverse Mill's Ratio(A)
mean 0.24 0.19
std 0.31 0.27
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(E8) MEfMIE X|H(inverse Mill's Ratio)& EX|3t H23(Outcome Model)
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e o
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Melad A F (4 ) -0.05 0.01 o 0.46 0.01
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abstract

EM Algorithm and Two Stage Model for Incomplete Data

Keong-Suk Park

This study examines the sampling bias that may have resulted from the
large number of missing observations. Despite well-designed and reliable
sampling procedures, the observed sample values in DSFH (Demographic Survey
on Changes in Family and Household Structure, Japan! included many missing
observations. The head administerd survey method of DSFH resulted in a large
number of missing observations regarding characteristics of elderly non-head
parents and their children. In addition, the response probability of a particular
item in DSFH significantly differs by characteristics of elderly parents and their
children.  Furthermore, missing observations of many items occurred
simultancously. This complex pattern of missing observations critically limits
the ability to produce an unbiased analvsis. First, the large number of missing
observations is likely to cause a misleading estimate of the standard crror.
Even worse, the possible dependency of missing observations on their latent
values is likely to produce biased estimates of covariates.

Two models are employed to solve the possible inference biases. First, EMN
algorithm is used to infer the missing values based on the knowledge of the
association between the observed values and other covariates. Second, a
selection model was employved given the suspicion that the probability of

missing observations of proximity depends on its unobserved outcome.



