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B8 . BREM R - FIREFM
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#z2 THETCERLEEBORTOBMR )
BE  EBX B#H: 0F =
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SE6h AR 10.56 10.47 0.09 sk«
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e TS T eI T
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HAT - JEAET @A (21 il HAEVRHEWTRA Gk 13 A2HAER) | =T — % X0 1Bk,
kI, TR & TR ) OFNZENOHE B H L& 2 T2 EIE DZEORE Z1T > 124G
HBTh D, ek, p<0. 01, *xX. p<0.05, *L. p<0.1 Z 7,
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£4 LHEBMORB ORI & B TOR LA

0~ 3 b ML T 0~ 3l >
JERLTFT TIT FERLTT )
Kb 0.912 0919 b 0.913 0.920 =
UL 0.621 0.627 & 0.619 0.640  #xx
e 0.693 0.721  #xx wE 0.697 0.732  #%x
p vl 0.468 0.467 f&E 0.467 0.471
7% 0.871 0.875 7= 0.870 0.881 *x

AT - BT EE T21 ekl ARV E CPak 13 FHHAER) ) ORZET — 2 L0 1Rk,
TR oxd, TR ) & TS ) OXNENOLFE RFHE L X THIG DZEDRIEZAT > 127
RTh%, weld, p0.01, #£F, p<0.05, *F, p<0.1 ZR7,
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X5 FLRHE R
Ty FHERE B/ME ®RKXIE
b E R HE 0.77 0.42 0 1
FIRTODELA kb 0.92 0.28 0 1
fhoaR 0.62 0.48 0 1
wE 0.70 0.46 0 1
b 0.47 0.50 0 1
7= 0.87 0.33 0 1
BHE 0/ 535 0.19 0.39 0 1
6+ A 0.24 0.43 0 1
1764 B 0.28 0.45 0 1
264 A 0.31 0.46 0 1
REMAA 6+ A 0.00 0.04 0 1
14 1764 B 0.14 0.35 0 1
24 264 A 0.20 0.40 0 1
1BEEn 049 0.50 0 1
ZDF 0.48 0.50 0 1
KkF 0.50 0.50 0 1
S2FIES 1% 0.69 0.46 0 1
RFFE 1% 0.99 0.12 0 1
B KZE 0.17 0.37 0 1
RPFKZE 0.42 0.49 0 1
HEmMRT %) 107% 15.66 0.48 10.82 18.69
FETCEH 107=% 12.69 0.54 9.90 16.31
B E R EFE 1764 B 11.39 1.42 0 12.00
RIFE REFME 1764 B 147 242 0 12.00
KHERSM 0.51 0.50 0 1
BHOWRA (&%) 648 1.12 7.13 0 18.07
1764 B 3.48 6.05 0 19.43
BREAR %0 64 A 9.24 2.68 0 15.20
1764 B 8.96 2.89 0 14.91
264 A 8.79 3.14 0 13.64
O bservations 21884

12



26 HEEHER (FEAHE (H3E, 5% R, H2VTh 1 o)

(] @) @) @
BERHH 0/ i535% -0.00232 0.00851 0.00203 0.0302
[0.0898] [0.0927] [0.0927] [0.0993]
645 A 0177k 0.174%% 0.179%k 0.162x

[0.0743] [0.0760] [0.0761] [0.0853]
1#%64 A -0.0785 -0.0416 -0.0388 -0.0539
[0.0611] [0.0635] [0.0635] [0.0694]

25645 A 0.0126 -0.00130 0.00363 0.0225
[0.0578] [0.0594] [0.0594] [0.0625]
REFFIA 64 AR -0.107 -0.204 -0.197 -0.00205

[0.352] [0.358] [0.356] [0.411]
15%64 A -0.0259 -0.0439 -0.0466 -0.0711
[0.0657] [0.0686] [0.0685] [0.0725]
2i%6+ A -0.105% -0.0850 -0.0849 -0.0920
[0.0592] [0.0611] [0.0611] [0.0652]

1B&Fh 0.0112 0.00309 0.00302 0.00927
[0.0304] [0.0311] [0.0311] [0.0328]
ZDF —0.381x6x  -0.398%xx  -0.398%kx  —0.402%k*
[0.0304] [0.0312] [0.0312] [0.0325]
R¥ 0.371%6x  0.368%kk  0.363%kx  0.346%k0k
[0.0309] [0.0320] [0.0320] [0.0383]
BRMST 1% -0.0451 -0.0398 -0.0386 -0.0261
[0.0354] [0.0362] [0.0362] [0.0377]
REF 5% -0.174 -0.191 -0.192 -0.228
[0.130] [0.134] [0.135] [0.141]
BRZEE KzE 0.116%x 0.125%kk 0.119*x 0.0886%
[0.0460] [0.0472] [0.0473] [0.0487]
RFFE RE 0.0920%xk 00807+« 00787+  0.0693%
[0.0348] [0.0356] [0.0357] [0.0371]
HEAE 9% 0.150%kk  0.155%kk  0.153%kk 0,138k
(x40 [0.0353] [0.0364] [0.0364] [0.0385]
BRER 9% 0.195%kk 020140k 0.200%kk 0.2 200k
(xt#8) [0.0299] [0.0311] [0.0311] [0.0332]
BHME 64~ A 0.00312
(x40 [0.00311]
BEME 1#%6+ A -0.00203
(x5 [0.00460]
BREA 64~ A -0.000383
(x40 [0.00626]
BREHR 1#%64 A 0.00430
(xt#8) [0.00614]
BERER 264 B -8.02E-05
(x40 [0.00569]
BHRERRKRE 18648 0.0169 0.0171 0.0174
[0.0124] [0.0124] [0.0130]
RIFEREEHE 1m6~ A 0.0118* 0.00955 0.00811
[0.00679] [0.00682] [0.00716]
RKFEFRSM 645 A 0.0883%kk  0.09355%x
[0.0314] [0.0327]
Constant 346340k 3874wk -3.856%kk 3755k
[0.589] [0.624] [0.623] [0.657]
O0bservations 24,921 23,785 23,785 22,066
Pseudo R-squared 0.0178 0.0186 0.0189 0.0189
Log Lk -13267 -12639 -12635 -11680

oL IPNIE, B8R Mo fERERETE sekkd, p<0. 01, *x]F. p<0. 05, %L, p<0.1 27,
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KT MR (PR TOHLA)

Rt=H g HE i3 TE
(1) (2) (3) (4) (5) (6) (7) (8) 9) (10) (11) (12) (13) (14) (15)
BE®S 0m B35 0.0393 0.0393 0.0583 0.00675  -0.00357  0.00486 -0.122 -0.121 -0.120 -0.0871 -0.0882 -0.112 0.214* 0.217* 0.207*
[0.137] [0.138] [0.144] [0.0794]  [0.0794]  [0.0844]  [0.0851]  [0.0852]  [0.0907]  [0.0771]  [0.0771]  [0.0818] [0.113] [0.113] [0.120]
64 A -0.0730 -0.0731 -0.0836 0.0532 0.0511 0.0397 0.0620 0.0616 0.0649 0.0938 0.0945 0.105 -0.0660 -0.0682 0.0774
[0.110] [0.110] [0.122] [0.0638]  [0.0639]  [0.0718]  [0.0681]  [0.0681]  [0.0763]  [0.0618]  [0.0618]  [0.0693]  [0.0900]  [0.0901] [0.101]
18647 A -0.0613 0.0613  0.000864  -0.0743 -0.0757 -0.0884 0.0537 0.0534 0.0146 0.0297 0.0301 0.0228 0.117 0119 -0.0881
[0.0978]  [0.0979] [0.108] [0.0557]  [0.0557]  [0.0605]  [0.0601]  [0.0601]  [0.0653]  [0.0545]  [0.0545]  [0.0591]  [0.0804]  [0.0804]  [0.0880]
2167 A -0.0488 -0.0489 -0.0840 000533 000275  0.00825 0.0116 0.0111 0.0343 -0.0309 -0.0301 -0.0297 -0.0190 0.0217  -0.00539
[0.0946]  [0.0947]  [0.0985]  [0.0526]  [0.0526]  [0.0551]  [0.0560]  [0.0560]  [0.0588]  [0.0511]  [0.0511]  [0.0535]  [0.0764]  [0.0765]  [0.0803]
BHRAREE 167 A 00177 00177 00232  -0.00759  -0.00766  -0.00514  -00171  -00171  -00148  -00104  -00104  -0.00733  0.0140 0.0139 00181
[0.0189]  [0.0189]  [0.0199]  [0.0110]  ([0.0110]  [0.0116]  [0.0121]  [0.0121]  [0.0126]  [0.0108]  [0.0108]  [0.0113]  [0.0156]  [0.0156]  [0.0160]
RIA R 1864 A 0.0593***  0.0593***  0.0595*** 0.0171*** 00182*** 00175***  00113*  00115*  0.0117*  00136**  0.0132**  0.0122**  0.0291*** 0.0302***  0.0271***
[0.0103]  [0.0104]  [0.0108]  [0.00596]  [0.00600]  [0.00627]  [0.00628]  [0.00632]  [0.00660]  [0.00583]  [0.00587]  [0.00613]  [0.00859]  [0.00864]  [0.00899]
REFRSM 6 A -0.000532  0.00506 -0.0439 -0.0409 0.00835  -0.0153 0.0145 0.0124 -0.0461 -0.0413
[0.0481]  [0.0499] [0.0274]  [0.0285] [0.0290]  [0.0302] [0.0266]  [0.0277] [0.0400]  [0.0415]
REFAA 67 A yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes
164 A yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes
2m64 A yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes
1A%Fh yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes
zDF yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes
&F yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes
BE#®HS ) yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes
REFF 1% yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes
BRPE Rz yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes
REFE RE yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes
HHRAG % IR yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes
ﬁL%%m (;‘]‘ﬁ) g% yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes
BEHE ¥ 648 yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes
BEAE N 1m67 A yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes
BREM (%) 64 A yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes
BREM (H¥) 1®64 A yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes
HREM ¥ 2®64 A yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes
Constant yes yes yes yes yes yes yes yes yes yes yes yes yes yes yes
Observations 23,672 23,672 21,965 23,612 23,612 21,911 23,596 23,596 21,900 23,583 23,583 21,884 23,650 23,650 21,943
Pseudo R-squared 0.00925 0.00925 0.00928 0.00712 0.00721 0.00726 0.00531 0.00531 0.00549 0.00926 0.00926 0.00926 0.00561 0.00569 0.00615
LogLik -6683 -6683 -6224 -15517 -15516 -14395 -14262 -14262 -13226 -16142 -16142 -14980 -8852 -8852 -8226

LI, m sz R

075 sk, p<0. 01, *%)%, p<0. 05, *j%. p<0.1 ZR1,
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£8 MERHER (S RBF, FERTORLA)
irELHE KRB s ae KHE 7%

ast
RKEFOEREFHEEIS  0.196 1.485%kx  0.457%¢k 0.244 0.282%  0.628%#x
(=64 A) [0.184] [0.267] [0.162] [0.171] [0.159] [0.229]
REDERSM 0.0959*+x 0.00775  -0.0402  -0.0145 0.0133 -0.0363
(64 A) [0.0327] [0.0498] [0.0284] [0.0302] [0.0277] [0.0415]
Bo+
RKFDERFMHEIE 00698  1.694%0k 0591k 0.535%x 0.301 0.394
(m64 A) [0.274] [0.357] [0.221] [0.239] [0.223] [0.313]
RBEDBERS N 0.0983%x -0.00436 -0.0472  -0.0391 -0.0439  -0.00957
(64 H) [0.0478] [0.0660] [0.0389] [0.0428] [0.0385]  [0.0556]
zZDF
KBEDOBEREFHERE 0302 1.216%%% 0.308 -0.0407 0.262 0.888%xx
(=64 A) [0.250] [0.408] [0.238] [0.244] [0.228] [0.336]
REDERS I 0.0925%«  0.0240 -0.0302  0.00937  0.0738«  -0.0721
(64 A) [0.0449] [0.0760] [0.0417] [0.0426] [0.0398] [0.0624]

LI, v 82 R RS sk, p<0. 01, #kjE. p<0.05, *i%, p<0.1 ZR7,
FOMOFAERIL, 6, 7 THW-E2TOHALHE (7277 L., OB R &8
OB REFEMEIZERLS) Z AN THEEFZ1T> TV 5,

2B SR

Asai, Y., R. Kambayashi, and S. Yamaguchi (2015a): “Childcare Availability,

Household Structure, and Maternal Employment”  _Journal of the Japanese and
International Economies, 38, pp. 172-192.

Asai, Y., R. Kambayashi, and S. Yamaguchi (2015b): “Crowding-out effect of
publicly provided childcare: Why maternal employment did not increase” IER
Discussion Paper Series A, No. 262.

Baum, L. Charles (2003) ” Does early maternal employment harm child development?
An analysis of the potential benefit of leave taking” , Journal of Labor Economics

vol. 21, no. 2, pp. 409-448.

Bernal Raquel (2008) “The effect of maternal employment and child care on
children’ s cognitive development” , International Economic Review, Vol. 49, No.
4, pp. 1173-1209.

Berger Lawrence M., Jennifer Hill and Jane Waldfogel (2005) “Maternity leave,

early maternal employment and child health and development in the US” The Economic
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B TS - (LR - RAREER (2012) T &b OftaE - MK E FEl R BE T S b3
JVRAAL 2011 A H—) Fll (T 3EHE - = NER - C. R. McKenzie - BEEFEEA j(aL/\;%/bi?-—é7ﬁx§+‘
T2 2 2 —im [ETSEs & ZEHMTEI O X A I X 4] 47-70 H,
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ELTEDIHI BLDNHY, TNOLBREDOREREL TWL0h ARTIE, BFHHFER
RGP TR BRI R 2 4T, F—E AL RISz ) BEERA LR SRV 7 — 4 2 flio
T, ZTNHOHIR %MD 2R E IR L O, FEESR HAEATE), Mok E =R 0 HieR1E
Brb7zo L TwA0eE oy 5. EHICZNHEEHEN, RN ENZ2 Y ta—-L
72 LCh, MAEI—F— MOECERFITLZEICEY, LHENERSELY G, 2 IR
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2740 MIEZ2EBEWOPICTHILEZHBET 5,
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19884E A H20104E 12 2T, —REWICHE T O LA, WRIZIIRIT V& fel) 2%, 20104E D, FHOY
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F2 EECETAHERR REAVR)

BEAHZRL © A0S &Y T 1EH JEIEH
ARG GRS 1 4R 0.0368** 0.0448*** 0.0246***
(0.00335) (0.00647) (0.00322)
EHE O 3 (REHS 1 470) —=0.000667*** -0.000812*** —0.000444**
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FRE ref. AR - BRI
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(0.0123) (0.0213) (0.0119)
Wi s (1 AR 0.0189** 0.0216™** 0.0134***
(0.00232) (0.00396) (0.00258)
PN 72 0 4 GREMS 1 4Em0) 9.34e-05™* —8.96e-05 0.000129**
A7 0 T RER - 100 (4.42e-05) (0.000143) (5.41e-05)
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100~499 A\ 0.0131** 0.0113 0.0103
(0.00657) (0.0110) (0.00709)
500~999 A\ 0.00802 0.00576 0.00683
(0.00759) (0.0126) (0.00824)
1,000~4,999 A 0.0103 0.0127 0.00456
(0.00741) (0.0130) (0.00725)
5,000\ 0.0134 0.00934 0.0139
(0.00834) (0.0135) (0.00956)
EENi 0.0131 —-0.00737 0.0359**
(0.00915) (0.0115) (0.0164)
BIRKREREOFTO LR S GRils 1 4EH1) 0.00536 0.00544 0.00582
(0.00329) (0.00490) (0.00553)
LM% Y 25,240 13,009 12,231
Log pseudolikelihood —4115 —2608 —1480

F— & JEASHEAE [ 21 A R AR e T AR A
W EBICIERARE, FEO () ICIEEREZFRL TS, "3 1 %KELFRE, "5 BKRELE,
10%KEFHETHDLZ EEEKT,

BES
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ol (103T812-009%)0 JEIEHDr —ZATRAEETEVH DD, FMULADHSTZEZRLT
Whe SO ENS, EERFHSREL 252 L ITHBEEZIMEIL TwD 2 LD RS, Bk
Blidd &b AR EICHOREL 525 (RY - ML 2011) 7200 Cldze <, @B % w3
D7D OWPRER & F 2 UL, ZD55, HEB DB BRI B L TR AR 25 2 &7
END, BWEICHTEHRBP VI EPRERNLTVwEEEZONS,

—Ji, SRR, HEEEMOREA RS L, AEAT—ATEZNEFNRIELADHSEZRL
fﬁh,%@ﬁ%@ﬁ#otﬁﬁmﬁﬁﬁéﬁﬁ_%éﬁ,%@h%#§<&5_onfﬁﬁb
Bl BT ENMEREINT, TNUE, S— I A4 AMEBE LD BFEHFHOEVT VY A L3
BDIE) D, KEWSTEAR DY w_a%ﬁwaw o WIT, MEERBMYI—2HLE, 1~4A
ﬁﬁ@ﬁ%ﬂ%ﬁkwmf,m&%%@@%,ﬁﬁﬁ%%®i5ﬁ,%@%$ﬁ%<&é:tﬁ
bird. BRKERHEOMHO LR T SEEr —ATHELHELZ 52 Twiv, £LT, K
B2 FERFELCHBETHY, BEPHWLEDIIZI) AL L TWDLE VI FRIZE > Tn
% (FE100M 2472 1 +0.00934%) o

mz <, WMAFERZZER L2023, [HEEFRICHT 230 V] 2 v TliAd
T—Fk— b I—FMALHTZTIE, YU TNEAK HDVIZIEBBES ICHE LA,
(19604EAR A F M & 1bRT) 19704E M E 1, 19804 EE sy I — & b 12, BAMROHF G <
AFAL%Y, FEICBFEMR Y I —IEMAIMICHEEL R D, T THHLZZFHHEZRMF LT
Hotz LT, MAERT LICHEEIIERNI TR > TWA I L) hhbs (FL#HE),

5. RiMEHTR OBIEL

KRETIE, WEERORERIILEDL I ICHEBRLTVE 0%, Z L CRHRESHIHROMELICIZE
DX BBERFEEL THD00IIOWT, [21HHASAEERERTRAE] 2 v CHEES .

F30%, A 2AEANCIE L Q0o S0 1 4ERT, KEHSAE, RS 1AETR, 24F12, 34ER
WCHESE L T - O R 42 RR R, R - # N8I L Twb, Thia b L, #1ERid

DASHAE I TERIMRT T2 b 0D, #lFED SREE 1 FERICP T TRERS AT
EDHERTE Do HL, MU 2HEEDS IERIIPTT, FEOLMEORELHLON, FE,
MEFRIFMETLTBY, WENIEERIZHER L T 5,

FHEBNCIS &, MEEERIFEIL L D7 — XA THMIEREINIITH% & 2F SN VAT, L%
T, EODPEL D, P BEEOLME AT (67.1%), K - HM%RE (778%), K% -
KEFBERE (81.2%) 7% EDOREFRELMEDIT ) ASHEWE 1 4112 S FEHE 2T TOBMER O T I
RSV, Z0%, HOBRERIEATL2S, P BRELD SFREOBLZEDIT) AT LA
MEEREL 2D, PHRICEDEBRIR-72FFTLh b, FEIEVIIERET L. FEICL D%
PH7ZERE LTEZONLDIE, RADLHIRIUTE DD 2 D0 LN 2SI HER

3) HRAEMESHMOLPT S5 I—1d, HRAENESFANTRTHY, »OHHTLICHoT
F*'J)ﬂb@@‘b\%lmﬁ b5 tlﬁ]“bf_% 1, ThUAN 0D "HEKTH %,
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®3I IEEATROMEROHS

WS 2 AERTCHRE | AR | R - R K - PVRROR | R Rl | i
HiE 1 ARG 0.944 0.943 0.949 0.950 0.937 0.949
[ 0763 | 0671 | o778 | 0812 | o 0699 | 0805
[ 079 | 0729 | 0801 | 0832 | 074l | 0833
w2 | 0827 | 0743 | 08% | 0871 | 079 | 0851
W3R | 0782 | 068 | o8t | 0851 | 078 | 0805
BTN AR 358 70 176 101 143 215

F—= 5 A T2 A R AR e T R A

L RTINS, W RN, TIER, ARSI, SRR KB, SR, I3 ZoMER AR L T b,
2 CHETHELTVEY Y ZVIZREL TS,
3 BB — 1L, FELEDLIITFT TRV Y TVICHEL TS,

WX BB BEBH) PHNWICEWIE, 51, SPEEIEEFRRERNEZEY —
7 - F47 - NT v AREDEE, FIHIEGESRHCREICEO TWAS 2 & (FE 2005) 205, #
EE-ZORDODMEREDT AT - ARV MRIZBWTYH, MEZFHOLLTHLLLREOH
HAGZEEL TWD D00 LR\,

FeC, B - HITRNC RS &, 2 2 THRM 1 AEENIERD94~95% L 1ZIZF L TH o 72
A, RGBS, AR EE TIET0%95 & TA% — 4T, HWHRAER TIE80% ML <, 10% KA

MEWEDNAL B, 20K, WHOEIHER SEER TN o Tnd, fBlTLHEHT
D BRERICOVTIE, TCICFEIL (201D THIRWBE N TV B, #EFEHTITA 7 -
ARV MHIEROBERFEIZEND ), FO - KB ORI E R <, HARM O K B A
B ERV

BT LD EDL ) REWAROLNELY, INOAMOERE T bu— LThH, HERKE
WCENHDLNE Ty POFIC L DHER L ThZV, £ 41213, FESBIROHMEEICH W~
TVORBHEEERLTVD, RAIWRLEZT Y Tz T a0y M ofEEREKS 12
BEHIN T L, G THOZ Y7 2 7L, #EHEIORE L T REICREEhTw b,
wﬁwﬁﬁu%ﬁimﬁ%%ﬁﬁéﬁﬁ%l,%%b;U%%Ltﬁﬁ%OkL,ﬁ%%ﬁu
i, PR EOIERBIEIIMA T, WHEORELICHET LMk~ 2 ERE A L7
K505k, UWTOZedbhsd, TTERNEELRL L, MEEROHET L IZRED, Fip
ZOZFHELMAICHERERPBEON L o 70 TR, FIERRER L, b
AL AT, EMPRE, K BERITEMERIKE C (BhEn +179%), FHE
AEVITE, KM D EMEE T 2 2 LR TE 2, IOV T, Hil Lz By, &k
0L 5, L b LOMELIREL THEXRTVEREICHL I LICLZEENEZ LN,
FmBEOREERLE, WThOFr—ATORANRIIATHL2IOOFR LI ELT, #
ISR OMERFIE L TRV EAbh oz THIZDOWTIE, HEHECHELTWS O
DBEBERANOBTH Y, MMsEICIE, REZAES LIRS, HEVIEROERIIALI LR
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x4 FBIEAEORRICETHIEEICAVLEY S TILOELBRKREE

—T EFrTV L HER
T BEE | TN BOERE | FH RS
B, REh=1, #E¥=0 0.580 0.494 0.609 0.489 0.523 0.501
AR CREMS 1 4ER0) 27.938 3.573 27773 3.539 28.272 3.626
ERO I GREMS 1 4500 793.253 206.376 783.826 203.170 812.379 211.869
FIE ref - ERZE 0.245 0.430 0.229 0.421 0.276 0.448
LRSS S 0.204 0.403 0.205 0.404 0.202 0.402
FEIIR A - S P A AR 0.287 0.453 0.292 0.455 0.276 0.448
KEEE 0.262 0.440 0.272 0.445 0.243 0.430
W & e (R S4E) 0.163 0.370 0.160 0.367 0.169 0.375

KOP#: (RifseE)

HAL: 14E - 1005 H
MR 72 ) BA (RS 1 4EAT)
HAZ 0 1HER - 100

STRE GRS 1 4200)
HAL D 1 H - KR
TR O S (K0S 1 4E00)
HAL D 1 H - KR

AR GRYAS 1 4260
HAL AR - 105

4.012 1.669 4.109 1.674 3.816 1.645

15.098 13.440 16.779 14.348 11.685 10.614

8.126 2.378 8.587 2.389 7.192 2.066

71.687 43.448 79.433 48.198 55.973 25.303

6.805 5.070 6.708 5.302 7.003 4.569

PESEEBIBE (R5US 1 4RAT) ref. 1 ~4 A 0.037 0.188 0.045 0.207 0.021 0.142
5~29N 0.224 0.417 0.221 0.415 0.230 0.422
30~99A 0.126 0.332 0.134 0.341 0.111 0.315
100~499 A 0.295 0.456 0.316 0.466 0.251 0.435
500~999 A\ 0.079 0.270 0.071 0.257 0.095 0.293
1,000~4,999 A 0.122 0.328 0.132 0.339 0.103 0.304
5,000 A\ 0.095 0.294 0.081 0.273 0.123 0.330

BRT 0.022 0.146 0.066 0.249

FRRNRER (RUEE) 0.886 0.168 0.883 0.168 0.893 0.169

BRAERBEOFH O L3 S GREUS 1 4E11) 0.167 0.373 0.209 0.407 0.082 0.275

Hr T4 X 736 493 243

T— 8 RS T2 AR e R A

EERZEZ DL, METECHBEL TV 2L L0 b, HFICBI 2 RIENEROAH A
BOLMEORFETINHET L LEZZEIINI VL Lk,

BT, MEMEOREL RS L, MEIEEITARE TRV, MERIRE ZRZ D, HaliicE
IR O R 312X o TEMOBMEMBIE DD S LIEF 2 eve RN BESICOWTIE,
CCTHLIETHETHY) (&F > TVor—2TI0MY72) +041%), #EMEEZMRLTWS L
W RERER TN D,

KOFIHIES Y TNVDr —ZA L EHRDOr —ACBWTATHETH ), EOMEKEREZT
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(15 BT S B+

x5 RBIETEROMREICETIHERR RFAMDR)

W2 B« RSkt N EH JEIEH
AEHE GRS 1 4ERT) 0.0208 0.0707 -0.0820
(0.0678) (0.0857) (0.125)
SERO I (REMS 1 4ERT) -0.000198 -0.00111 0.00157
(0.00118) (0.00150) (0.00215)
FIE ref. P - ERZE
B AR AR 0.109** 0.0786 0.179*
(0.0538) (0.0665) (0.0945)
ol N R A T By 0.100** 0.0628 0.179*
(0.0499) (0.0621) (0.0897)
KA 0.107** 0.0865 0.146
(0.0519) (0.0636) (0.0942)
W& e GREHS4E) -0.0736 -0.0588 -0.0617
(0.0526) (0.0648) (0.0944)
KO GiEis4E) -0.0226* -0.0283* 0.000490
Hf7 0 14F - 1005 H (0.0127) (0.0155) (0.0219)
BRI 72 0 B4 GRS 1 4601 0.00412** 0.00188 0.0134*
HAL 1R - 1001 (0.00207) (0.00293) (0.00528)
SRR GRS 1 480 0.0388* 0.0201 0.112
HA7 o 1 H - BRR (0.0231) (0.0352) (0.0811)
SrEEH O e (GRES 1 4ER1) -0.000391 0.000353 —0.00547
BT 1 H - R (0.00105) (0.00135) (0.00610)
SEPRER] GRS 1 4E AT -0.00161 -0.00416 0.00237
HAT A - 105 (0.00425) (0.00507) (0.00814)
PESEEHEE CREHS 1 4E0T) ref 1 ~4 A
5~29\ 0.0234 0.0757 -0.0837
(0.107) (0.117) (0.253)
30~99A -0.0171 -0.0649 0.0543
(0.114) (0.132) (0.263)
100~499 A -0.0558 -0.0134 -0.215
(0.108) (0.120) (0.246)
500~999 A -0.0392 -0.0456 -0.129
(0.123) (0.146) (0.263)
1,000~4,999 A 0.00762 -0.0467 0.101
(0.115) (0.134) (0.263)
5,000 A 0.0311 0.0822 -0.103
(0.118) (0.129) (0.269)
BT -0.0698 -0.170
(0.164) (0.265)
HRRAEE G BS4E) -0.140 -0.0927 -0.276
(0.115) (0.141) (0.207)
HIREREOFMH O LR$ & G 1 4E5)) 0.231%* 0.285%* 0.0251
(0.0458) (0.0472) (0.128)
FYTNHA L 736 493 243
Log pseudolikelihood —472.9 -307.8 —151.5

T A 2L AR A

W RBICIEBARIE, TEo () ICEEEREEZIRL TV,

T % AKHER R,

10%KEFETHIL I EEET,

I35 % RERE, T1d
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5 (10005 H4%720 —2.26%, —2.83%). ZhU, —FED & 75 A =4 P RIA20024E LLFEIC b
MREINIZ L EERT 5. HEBHBSY I -1, EOZHLMEMNICABELRBERENE LN
Motz FETGOTELUEFEZIRT, HHRAFERDOARERMRL Lo Tk, ), ks
MzH2 L, HEL7F—ATREDHTEZRLTBY, HE1AEMCHERMORED > 72tk
SR L EMBE L TV A (1HFRIMS2Y) +388%) 1HL, H@EH O RIX, AETEVLD
D, FFEnATHEb00% L, FEREHAE & 5120 TREMB T 2 MESI3ER L Tw <,
RIS, BRAREHEZEOFHO LT 2oL L, &y TVor—R L EROr— A2
BWCTIETHELERD (+231%, +285%), #MEHEICBWTH, THoOBmERKELRL TV
CLPb0D FBHBIHEZDILEE V) TA T - ARV MR, T—F - FAT - NFT LA
AL SN TVRE L) DO HE LRI S LITHELTwLEEZ O,

F7:22CH, MAEFRICL 2B T, THBEEHICHET 200 VA ] 2 w7z
HERHREI R ZBRE T 5 &, v TV R IEBBER ICBUE L7204, (196044 £ & HxT) 1970
ERAETN, 1980FE A TN I — L DICIEICHREL 2D, MOFHERIIE N R LD, #
515 D ERR R 2 BT 2 RS VI RIZ L — 5T, FFIEBURER TIX, 198044 F
FI—IFRCARERD, HOMRUT SRS L Tz, KEESHT OB REATIE B E 2 &
)M, FEBSETR OFEEMRB T T A BT R T A IS 5 T AR T E 5 (RiIz#E),

6. HEITE

REITIE, HERBIUCIEED X ) ZERDEEL TV OO T, [ 21 A B4 W
] ZHCTHERT 2. £61213, HEEROMERZITH WY ¥ 7V OREBHKEHREREZ R L TW 5,
SITIE, WELZZMEL, MELR>ZMHIZ0 LT 2HMEKLE LT, JuLy My
Miadro7ze TS THOWABHAZHIE, ShE cLmbk, KUHEARAOEREE, MELICHET 2
T e &1, MWEFENOREFE /R, BEE (50 CHTLERRSF - FIRIEMZ &
BENTVDE, T/, WETHIO»H ORI Z2E2 2 & 26, RO EEREZZET S
R, MPETFRITIEZR L, HE 2 FRiOEHR 2 FIH L7z,

HWRHEREZRLZE TS, WTOZedbholz. ¥, e ZoRHI, £/
VEEBOENZENDr —ATIELADFFEZRLTBY (&% 7VDr —ADME#KE E0 5
HOBRRRRIEZNEN+523%, —0.10%), AEAETF—ALL RSN TVE, Ok, 4
WORREIL, ERMPRL BB ICONTHET L2 LWEIZ 2, TO L) hiEiEzerTdnl
AT EERLTVS,

FRYI—ERHEZL, BLALEDTF—ATHETEZVWHOD, AELRT7F—AIZBVWTIL, H

CERRE L ART, BHIRYE - SEE MR O ERES R (+442%), —HT, K

A

2
1)
FREDOLEIF VA TH D 2 &2 SIS HERRIMNC E DR TE S (-284%),

4)  MEBRIROHEEIH G IZIEBBEST » TVICB T, RPREICEKLT 2T Y TV hholzlz0, /
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x6 HEICEHTIHECAVEYTIOERKEEE

&7 1EH IEIEHL
Y 53R — S S——
PIfE RREERE | CPIOfE RREERZE | PO PR
HiET2=1, HELZV=0 0.121 0.326 0.176 0.381 0.094 0.292
AEdE (R 2 4E40) 34.085 3.814 32.702 4171 34.759 3.433
SEWO I (HE 2 4ET0) 1176.337 250.787 | 1086.811 265.047 | 1219.953 231.413
FIE ref. 5 - AR 0.425 0.494 0.266 0.442 0.502 0.500
LS 0.169 0.375 0.214 0.410 0.147 0.354
SR - AR P AR A 0.264 0.441 0.314 0.465 0.240 0.427
KR 0.136 0.343 0.206 0.404 0.103 0.304
KEFBERE 0.006 0.077 0.009 0.094
Wi L s (HE 2 4E0) 0.318 0.466 0.331 0.471 0.313 0.464

Koprts (HE 2 i)
HAL 2 14 - 10075 H

KOZRHE - FREH (KH) (G 2 4257)
HAL D 1T H - KR

4.705 1.889 4.680 1.768 4.717 1.946

3.812 3.847 3.663 3.832 3.884 3.853

FEbONE (L 1D ref. TEHAL 0.081 0.273 0.130 0.337 0.058 0.233
1A 0.263 0.440 0.324 0.468 0.233 0.423
2 NBLE 0.656 0.475 0.546 0.498 0.709 0.454

MR 72 0 B (O 2 4630)
HAL 0 1 IRER] - 100H]
JrEEER (HE 2 4R
HAL D 1 H - KR
Sy o sk (I 2 4R7i)
HAL D 1 H - R
SEEER (R 2 451
HAL AR - 109

13.627 15.480 19.739 19.417 10.650 12.077

5.839 2.724 8.126 2.070 4.725 2.271

41.510 32.270 70.315 29.119 27.476 23.122

4.192 3.521 5.273 4.113 3.665 3.059

PESEE BB (HE 2 4E01) ref. 1 ~4 A 0.072 0.259 0.038 0.191 0.089 0.285
5~29 A 0.276 0.447 0.183 0.387 0.322 0.467
30~99 A 0.198 0.398 0.183 0.387 0.205 0.404
100~499 A 0.219 0.414 0.273 0.446 0.193 0.395
500~999 A 0.049 0.216 0.063 0.242 0.042 0.202
1,000~4,999 A 0.075 0.264 0.092 0.289 0.067 0.251
5,000 A 0.052 0.222 0.053 0.223 0.051 0.221

BT 0.058 0.234 0.117 0.321 0.030 0.170

PREIERSE (IME 2 4F5)) 9.773 5.167 10.372 5.244 9.481 5.106

FRAERHEOFH O L3S (i 2 45 0.206 0.405 0.488 0.500 0.069 0.253

P NHA X 1,856 608 1,248

T8 RS [ 21 MR AE e T A

ZL T, ML ORFEIIOWTEY, FHEBOFAER, FRCHILTINS L w) BIRTOR
JENEROFAEZ BRT 5720, HEEFICH LT, EORESTFRIND, Mt A &R
HRIZIE > Tk,

WIS, ZHEOREICHED B ERIIOVTES, BEREEIZ a7 — A B W THE R RICIE
o TRV, Y720 B4 (3) FIOFIEHD T —XICBWTIETHETH D (1001947
D +0.09%), HMERPIEEROZEOMEEARL TVb, ROFIHIIAERERL Z>TuRn,
BB I -2 oL, ZLDr—ATHRIZEZ>T0RWVnb DD, HEARr —AZBE

NOORFRES I —@FEERICE TR TV RV, KRERFICHEYT LY Y T Mdd i, &% 7L TH06%
LAETE L 22\,



OGRS - WIE - BEEO TR BN & 3% 0 O Rh HARGE 45
*®k7 HECHAYTIHTHER RADR)
(1) (2) (3)
WAL ¢ g B 8% EH JEIEHL
AEW (HE 2 4R 0.0523* 0.105* 0.0250
(0.0212) (0.0474) (0.0208)
AER O e (W 2 4EHT) —0.000904 -0.00180** -0.000462
(0.000336) (0.000763) (0.000322)
R ref WP - EARES
AU & 0.0131 0.0387 0.000427
(0.0191) (0.0455) (0.0180)
SRS - AR A A 0.0442%* 0.0473 0.0419**
(0.0196) (0.0436) (0.0197)
KEA 0.0233 0.00453 0.0372
(0.0234) (0.0449) (0.0286)
KEEBER —0.0284* -0.0219*
(0.0162) (0.0126)
Wi & W (O 2 4E50) -0.000492 0.0274 -0.00694
(0.0128) (0.0332) (0.0119)
Ko (W 2 457 -0.00374 -0.00148 -0.00192
HAL D 14E - 1005 H (0.00347) (0.00927) (0.00300)
KoFS - B (KH) (H7E 2 4£50) 0.00313* 0.00505* 0.00191
HAE 1 H - BEH (0.00161) (0.00270) (0.00166)
TS NE (WP 14 ref TEDRL
1A -0.195%** —0.325"* —0.141"*
(0.0248) (0.0544) (0.0240)
2 APk —0.781%* —0.774** —0.804**
(0.0532) (0.0636) (0.0740)
BRI 72 0 B4 (W 2 4E41) 0.000290 -0.00131 0.000850**
AL 0 1 WEE - 100H (0.000400) (0.00161) (0.000359)
JrERER (HRE 2 4E50) -0.00237 -0.0244 -0.00692
BT 1 H - R (0.00733) (0.0187) (0.00826)
TG oo o (HE 2 4E5) 0.000161 0.00112 0.00106
L VAR W R | (0.000547) (0.00106) (0.000753)
JEERRER (W 2 4R AT 0.000591 0.00192 -0.000140
AL A4 - 105 (0.00137) (0.00319) (0.00151)
PESEEMEE (HE 2 4E0T)  ref. 1 ~4 A
5~29 A -0.00476 —0.0640* 0.00905
(0.0237) (0.0373) (0.0232)
30~99 A -0.00883 -0.0479 -0.000426
(0.0239) (0.0431) (0.0240)
100~499 A -0.0150 -0.0630 -5.68e—05
(0.0220) (0.0469) (0.0234)
500~999 A -0.00705 —0.0475 0.0104
(0.0280) (0.0377) (0.0378)
1,000~4,999 A —0.0408*** —0.0729*** -0.0311**
(0.0129) (0.0252) (0.0115)
5,000 A -0.00925 -0.0356 -0.0102
(0.0308) (0.0547) (0.0234)
BT -0.0218 —0.0444 -0.0325***
(0.0212) (0.0454) (0.00838)
PREFTE R (1R 2 401 —6.05e — 05 —0.00254 0.00100
(0.00114) (0.00248) (0.00106)
HIRKERHEOFH O LS (i 2 45 0.0175 0.0465 0.00820
(0.0163) (0.0294) (0.0232)
P NHA X 1,856 608 1,248
Log pseudolikelihood -292.7 -105.1 -177.0

T8 ARG 21 WAL A A

o RBICIEBRAME, TEO () CREERELIRL TV, ™31 BKEAE, 135 %KEAE, “1210%KHES

HThobrIlakd,
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TH2EVTNOADFTEL->TEY, MFELOEERBEI/NS W (1 ~4N) L RT,
KEBRBETHNTVEHDIEFE, HELTVRNY,

TELONBERLE, WELERIICTELRNVRWLEEERLT, BIC1A, 2 AMED
T LB LMEIHELTWARWY (-195%, —781%). MBEEEEE2 Wb L, AELER
R TV R, SRR, RO RE RS L, ETOFr—ATHELREREZETVR Y,
HFRAEHEZEOFHO LR T EHH T RIETHL2BEETIE LV, ROKHOZRS - FIRFEHIIE
(1) oLty T7vor—2k (2) FIOEROr —2AZBWTIETHERETH Y, RoKAD
K- FRIFHARS 223 EMELXREL VS (+031%, +051%).

BRI HBRAGICHET 2850 Ve 2HwT, HAEFRICE 228 2RI 5L, (1960
ERAE TN EHART) 19704 NS I —IZIEICAHEE 2D, MAER S & ERRA LD -
TV ENRIDbd (REHE), COREHRT2IIHz>TEY v 7V LoREICS
WTHERELZTE RS2, T4bb, IO WnTIEY v 7V 226~34i&i2a >~ fa—)v
L7z W AT 5 7225, MEREDS LA > TB Y, EE, TOERBTTFEDEZEL AL Tv
L7200, MAERENLENR S TWEIIICRZIZ7200E Lk v, 19604ERAE TNk KL <,
1970440 F h@s’% CHAHPEEZBEIRLTWDLEVS XD D, JPSC 2 W TomEYy >~ 7
N OERE (26~34i%) ([2BWT, 19704404 F Mo 58 13200405 172 5 305 AR 12 21 ¢
DIFHHHAIINCL KB HN L 72012, MEERMERDS Lo TWEEEILNL, TORIZD
Wi, 5%, BETF—F 2o 720k DEE L T REDND 5,

7. WMEERTROBIEL

KREITIE, HERMBORELIIIOWT, 21 REERBRAE ] 2V THERT 5, £8
iE, FEOOMAENRE DT, HME 2 FEFITRE L T o MEE 14ER, MESE, HEl
R, 24E1%, 3AEMRICERE L TV B O MLEAEIER, ARl - RIS T b, i
AIAEIZIERITE% 72 o 72 R ERAIEE I, F950% F TICRE S EDBIAATVWS, LarL, HE
LAEDIBEA SBEINICHE U, HE 34ERICBVTIZ63% T TERA L TW LA, F22HE 1LER Ot
HEROKEITITRE > TR,

RN R D L, s EmEEORME (MEETHAL%) LT, ZRED LFEOEVE
Pk (HEATRISE%) DT 9 AR 1R S MEF 2T TOREROKTIRIT/N S W &8
WA TE 2, —J, WEEDSHELERIIHIT TORERD LHIZOVTIE, % - BEED
(29 DS BRI R &, MIBMHROMEL L FRIC, HAIC¥BEE IR o Tn L 2 &A%k
BTE D, T, #B1l - WFRNCH 2 &, HE 1ERT & HEEOBEROKEIIETTOF S A
BHWboo, MELFEEPSHTOE) PHERITE o T, TOMIE, M- MELEH
B & L 72 BEER ICHBERF IR B O N33 B &\ ) JBATIEZE (FRil 2011) & —3( L CTwb,

5) WAET—k— ¥ I—2MAHEHTIE I—F— FTELDERSHEZEL, &3 —F— FBEEL
TW7226~34%IZBRE LT b,



LVEDAERS « P - WSO B L & G 3 O R HARGE 47
x8 ZEER, & - WHHNICR A HEREROREEOHTE
HHRE 2 4RI S M - R | K - FPTERE | K - REBER i &Ly

HIBE 1 4R 0.733
""" 0412
"""" 0508
"""" 0562
HpE34ER | 0631 | 0611
BTN HA R 386

=% A T2 AR e A
L AR S, B R, TR, ORRASINE, SeEE KB, RO, HOFIZEOMEREZIRL TW A,
2 BETHALTWEY Y I VIZREL TS,

K9 B FHEMNRORREROHKS

e 2RI | Atk [ B WRRE A - PTERCE | K - KRR | il i
R 1 AR 0.716 0.717 0.718 0.706 0.748 0.700
[ 0393 | 0277 | 1 0422 | 0447 | 0412 | 0384
W LR | 0433 | 0326 | o 0460 | 0482 | 0460 | 0419
WE2ER | 0464 | 0386 | 0486 | 053 | 0472 | 0460
W3R | 053 | 0440 | 0520 | 0518 | 0508 | 0501
TN A X 763 184 348 197 250 513

=& A T2 AR e A
WL AR, B RN, TR, CRRASINE, SeEIR, KB, RO, HWOFIZEOMERERL Tw A,
2 BETHAL TS Y I VIZREL TS,

®10 FZFHUEHERNROREEROHE

M 2RI | Atk [ B BRI - PTERE | K - KRR | il Wi
i 1 AR 0.808 0.748 0.831 0.857 0.829 0.801
wEE | 0657 | 0535 | o718 | 0762 | o 0699 | 0643
MELEE | 0719 | 0673 | 0726 | 0810 | o 0692 | 0729
WE2EE | 0762 | 0723 | 0766 | 0833 | o 0733 | 0772
WEEE | 0805 | 0767 | 0815 | 0821 | o 0740 | 0827
WA N 563 202 248 84 146 417

=5 RS T 21 A R AR e T AR A
L ERIIORGTES, W R, T-EEE MR, SR KRB, BUERNE, M5 EoMER AR L TW A,
2 LEAETHAELTWAY Y FVIZHEEL TV,

61T, RILERINCE, ROPMEFROWRLZE T LEZTULEOr —2RNBHKL TV b,
BT LETULEOr— 22T 5L, E—TFOr—ADI3) 25 1 ERTD 5 HEFIH,
FCOBMERENPRKESET LTS, E—FHWEDFr — AT, HEEOBERDHE 1 FER o
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K11 HEMERORRICEAT HEEICAV LY > TILOELBKKEE

pas ~ -
BT 5 0 BE AL T S . R
T B | O BERE | TOM B
¥, R¥ER=1, EE=0 0.597 0.491 0.681 0.467 0.478 0.501
AEWE (HPE 1 4ERT) 29.568 3.426 29.056 3.511 30.294 3.172
EMEO T (W 1 4ERT) 885.989 202.223 856.523 205.400 927.733 190.399
FIE ref WRAE - EIACAR 0.332 0.471 0.307 0.462 0.368 0.483
Hi PR AR 0.225 0.418 0.245 0.431 0.197 0.399
B - B 2R AR 0.245 0.430 0.241 0.429 0.250 0.434
KRERE 0.183 0.387 0.198 0.399 0.162 0.370
Kb 0.015 0.120 0.009 0.096 0.022 0.147
M e R (L) 0.261 0.440 0.272 0.446 0.246 0.431
LOFE (M)
BT 14E - 10005 1Y 4.225 1.986 4.051 1.779 4471 2.227
S HOWMED  ref H—1 0.530 0.500 0.570 0.496 0.474 0.500
BT 0.194 0.396 0.192 0.394 0.197 0.399
B=FUE 0.276 0.447 0.238 0.427 0.329 0.471

BERI4 72 0 B (I 1 4R70)
HA o 1ReH - 100M]
JrEWER (HE 1 4ER0)

LK AR B = I 3
TFEIRFIH O — 3 (HPE 1 4F30)
HAL 0 1 H - KR
SEEHRER] (P 1 4ET0)

HAY AR - 105

15.281 16.636 18.262 17.503 11.059 14.334

7.059 2.625 8.139 2.121 5.528 2.509

56.704 33.655 70.735 30.470 36.828 27.392

5.735 5.418 6.037 4.744 5.308 6.235

PEFE BB (HRE 1 4E00) ref. 1 ~4 A 0.051 0.220 0.040 0.197 0.066 0.248
5~29AN 0.269 0.444 0.186 0.390 0.386 0.488
30~99A 0.142 0.349 0.158 0.365 0.118 0.324
100~499 A 0.267 0.443 0.319 0.467 0.193 0.396
500~999 A 0.078 0.268 0.093 0.291 0.057 0.232
1,000~4,999 A 0.085 0.280 0.096 0.295 0.070 0.256
5,000\ 0.089 0.285 0.108 0.311 0.061 0.241
HAIT 0.020 0.140 0.048 0.215
AR () 0.886 0.169 0.901 0.158 0.866 0.183
REPERR (HESE) 10.044 5.196 10.483 5.260 9.421 5.050
HRWERHEOFM O L3 & (i 1 457 0.236 0.425 0.337 0.474 0.092 0.290
TN A X 551 323 228

T8RRI [ 21 AR AR A

MERORLFOKEIZ R >TVD, —T, ETUEDr —2ATIE, HIEEORERIHE 1
EMOERDOR 555D 4 DRI > T b,

FENT, HE TAERNICISE L 2o e 1 EBROBSERRICH LT, L0 X9 RERDS
WHEEGZTVDONITOVTHERT 5. £11E, HETEICHET 2H#EEICHVY v TV oid
BFFHEZR L TWhH, RINRLET Y T a2 HWT, Faby M Eir- 7288 % K121
BIML TV D, MERFEICHSE L T MEICBE L, whéfkie Lzt % 1, B - kL 72
LA 0 & LA e T, EoRREYE, SMEICBT 20H imE, KIECHET
LIEmEBIERE L, #EtEiT-o72,

K295, UTFOZ Wb b, $TRUEAGOEREENORL &, MEROKRIEICT X5
FREOREL, AU - M RIRCAEMS R OBERIUCT G 2 28T L120E, HAIH B R R



OGRS - WIE - BEEO TR BN & 3% 0 O Rh HARGE 49
F12 HERBORECETIHTER RBAMR)
BeALAZE R kAR A LTV TEH JEIEHL
AEW (HPE 1 4ERT) —0.000617 0.121 -0.285
(0.0967) (0.109) (0.184)
AEWO R (HE 1 4EHT) 0.000264 -0.00194 0.00527*
(0.00165) (0.00188) (0.00309)
2R ref. HEE - ERCER
LA s 0.0922 0.112* 0.100
(0.0621) (0.0674) (0.107)
SRS - AR A A 0.0379 0.00419 0.102
(0.0607) (0.0752) (0.0982)
KERE 0.0620 0.0215 0.0841
(0.0658) (0.0775) (0.120)
KEEBER 0.0447 0.00816 -0.0533
(0.194) (0.200) (0.265)
W& A (HEAE) 0.0492 0.0474 0.0544
(0.0559) (0.0649) (0.0957)
Ko (HIEE) -0.0307* -0.0373* -0.0463*
HAL D 14 - 100071 (0.0137) (0.0191) (0.0248)
HAT - HOWMPED  ref. H—71
BT 0.338*** 0.280** 0.394
(0.0434) (0.0433) (0.0856)
BT 0.290** 0.164* 0.401
(0.0496) (0.0657) (0.0815)
BRI 72 0 B4 (O 1 4ERT) 0.00973** 0.0124** 0.00918*
AL 0 1 HEH - 100H (0.00211) (0.00337) (0.00516)
SRR (HHRE 1 AER) 0.102** 0.201** 0.0224
B L H - BEH (0.0360) (0.0544) (0.0732)
SrERER oO —a (M 1 4ERT) —0.00454* —0.00967 *** 0.001000
LA W E I (0.00263) (0.00322) (0.00643)
SEEEER (HEE 1 4ER0) -0.0132* -0.0188*** -0.00450
WAL AR - 105 (0.00539) (0.00675) (0.00485)
PEEEBIEL (R 1401 ref. 1~4 A
5~29 A —-0.0743 0.0542 -0.291*
(0.114) (0.130) (0.138)
30~99 A -0.182 -0.0467 -0.292*
(0.124) (0.150) (0.136)
100~499 A -0.240* -0.00842 —0.467"*
(0.117) (0.139) (0.102)
500~999 A -0.0938 0.212%* - 0473
(0.148) (0.0775) (0.0731)
1,000~4,999 A -0.223 0.00710 -0.381"
(0.137) (0.153) 0.117)
5,000 A —0.0641 0.118 -0.308*
(0.140) (0.121) (0.144)
BT —0.402* —0.456™*
(0.174) (0.0814)
ARRARESE (HEEF) 0.157 -0.0750 0.227
(0.154) (0.214) (0.205)
WEPERE (HEE) 0.00998** 0.00711 0.0102
(0.00476) (0.00516) (0.00828)
HIRKREREORMH O L3S (147 0.316™* 0.286** 0.356**
(0.0442) (0.0480) (0.107)
P YT NHA L 551 323 228
Log pseudolikelihood —286.9 -147.6 -120.5

T8 RGN [ 21 AR AT A
I BBICIEBARR, TEO () WREESRELZIRLT0D, ™31 BKREAE, 135 %KEARE, “1310%KHEL
HThbrIla®d,
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PELNTVZRWS, EHOT —RITBWT, P - BREE L HAREM AR EE O AR)
MATIICEREICE V. 72, TRETHD TV REAOMBFH ORE S A5 2 2 BIIRE L,
BTNV EEROTr — A BV THBETHDEELZ S5 2 Twb (1057%720) -1.3%~-1.9%),
FIERDOTFr —ZATEAEETLEVLOD, HUKHADHFFERL TS, 2O LD, HBERRH
DFEVE  OEFEIZHD TV NIZHEZBIAEFZFHO TR A% v, ), RH%720 &
ERFIETHETHY, MERBEZRLTVEEVIFREZETHS 100MY72) +0.92%~ +
1.24%) o

GRS, BXOZOZROMEE AL L, ENENIELAOHGEEY Y TVDr— A LIE
PO — 2 ZBWTORLTEY, Wi LAEFHI @R O R o 72 ISR 1 5% b BESEfkb
L T35 (+10.2%~+20.1%), 7R < % 2 120N CREsEMk G 3 2 MBI L Tw»
L CEDHERTED, BRAENEOHHOLR T ERETr —ACBWTEICAETHY (+
28.6%~ +35.6%), LWHEOMFEMREEZML TV 5,

RICEBECLBHBEZRLE, ROFTHBIIATHETH), ZORERBEZIHL TV
(1007 HIZH L —3.07%~ —4.63%) o KO FHFEMNFZDOLHHEROWR 2 D L, ROPNADE\V
EFEOFEFEMET T L2HBRIEIEMMICAZ LT > TETVE 00 (FASHE 2014), m
RE L TROFRHE, S, MERICBIT 2 3EMNR IS L TR LR > TV 5 2 LAMERT
hoit,Wﬁk®WEKOwfi,ﬁﬁﬁ@%%ﬁﬁ@%ﬁkﬂ%~@ﬁ%%i77xfﬁé
boOo, MAICHBELRERIIEONL o7,

WICHPEL 72T EODMTTHTH 0% mRT 7 I —LROMEEEERL L, H—TE2HEL
TeVEICHART, B, BETRWMELZEDIT) AWML Tnb, Tk, H—7il
PE R AT HSERERE L TV PEE, B, BT O 2T O BSEMk T S I ANE W 2
EERRLTWD, F72, FEHHOTERRONIEL, WEFORARRAGERIZEY T e
FERTIEDHZEZRLTOIVBAHE MR L TR TWARV, REHIEEEY LD L, HE
DOERENENITE, HE 1 FREOMERRIIE LV IFREET VTV DOFr —ATHTNS
(+0.99%)o PRE BT OB 25 W VE D FRFERBEIZRI R DD 5 & T2 HRATIIZEE b —F L 7R &
oo 7z (BB - KH 1999, BELT - A% - fE#E 2007, F°REI0 2011),

RIS [HEERICHET 22850 Vil 2T, MAERICE 2 B2 MRAT 5L, o
MRS v e LT, ISR L IFIEBmER T, MAERSY I —DRAMEOF S
VAR SN, WIEIRIE, BEIARERD, RIS 1980FERE T oI FEBMER IZB T,
HE R BRE T 2ERN T2 ENS R TEND (FIHF),

8. WEZBIHFLTFOANDOZFOHBROERED ¥ 4 I ¥ 7 DAL
AREITIE, HEDBEIZBI 2 RIS 2 5820w, (AM) KElBEWEr [HEL

WCBT B30 Vil A ] 2 TR S 50 X31d, HEZ 2T 2RO LR D TS
FTIHEBML TS 2 2R LTS (RN PR L 22 o BREEG, A i s 2 £ ToRk
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3 B FHERFCHEEL XD ZOROREFREE

(%)
70
60
50 -
40
30

20

10

0 T T T T T T T T T T T T T T T T T 1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 19 (%)
T—% o (BM) RKEHEEBIZE [H RGBS %2840 Vi ]

4 B THERICERL ALMEOZOROREEREE (FEF)
(%)
70 1
60
50

40 +

301

20 N N
SA e g - AR

ol A e HIK - PR
' PPN

1 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 (4)
T=% 0 (BW) FKEHEHEIIEIT THE A S 2780 Vil ]

WAER) o AWM E — T2 ME L2 LMUT19% 0 ) HIBLADEERKR L Twb, Z0k, 14
DAPICAEIL U 72 2113294 (8.0%), 3 AELAICHEN L 7= EIZ 358144 (224%), S54ELINT
131184 (32.7%), 104ELINTIZ175% (485%) &, 7 A ) # TIXHER 9 2 H T60% D&
B L TWD D L% & (Han, et al. 2008), — £ HEE R L 72 LM OER IR N Z & 25b
%o FLIEIFICB I 2MERBAMERT L L, FLALDPEERMETH -7z (ERBESS5%,
JEIEHT5.0%, HEZE - KIFELFEE19.5%) .

RIENE CEMERIC, 2R, R TEWDYD 20235 L, FREITIE, i - B

FIIEHEBT 2 BHEEBEZ e D (K4), 1 EROERETIIFEIEH NI EE -
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5 SB—FHERICEEL -XMEOZORORBEERBE (BEEH)
(%)
70 7

60 .

50|

40 ,.-"t_,_.—-’
301 e
20 o7

S #ili

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 (4p)
7= (B FEHEFEITET RIS %790 Vi 4]

K13 B FHERICEE L -XHEDOZOEOBRBOHEEICAVEY > TILOREREEE

YT FEIEHL
it A it o {7

R = 1. =0 0.089 0.285 0.085 0.279
i (1 4EHD) 33.557 4.829 33.562 4.833
o> 2 FeIH (1 4F0) 1149.363 340.685 1149.781 340.941
T A 0.314 0.464 0.315 0.464
o AR AL 0.195 0.396 0.194 0.395
SR - A AR 0.266 0.442 0.266 0.442
K- KBRS 0.226 0.418 0.225 0.418
BRI 0.244 0.429 0.242 0.429
BEomE (145) 0.100 0.300 0.099 0.299
ARG (1 460) 0.749 0.316 0.750 0.317
feEu—r OFME (1 4EH) 0.367 0.482 0.366 0.482
KORE - BRIER (14500 KH / H 219.995 205.440 219.222 205.278
ROEN (1 4E77) 548.704 238.801 549.334 239.080
19604EfLA4 F 0.455 0.498 0.456 0.498
19704 A 0.448 0.497 0.446 0.497
19804 LA £ 0.081 0.273 0.081 0.273
TN A X 2,028 2,018

T8 o (AM) RKEHREEIIIET [T IS 5 298 Vil ]

72 (h2E - Eki%6.9%, IR - BMERAES1%, KN - KEBE%9.3%), 4EHBITHR D LI,
FEAE VT ERBEREIIK L, 10FERICIEPEE LR ERDO VT WA ([56.5%, F47.5%,
39.5%)0 WIZ, HHEEE L HFRAEZETRIET L L, 1EROEBENS T - L HEEED
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R4 F—FHERICEEL MO ZOROBRBOHERR

WAL PRk LTI JEIEH )Y JEIEH
4 (1 4ERT) -0.06 -0.0537 -0.0567 -0.0501
(0.0997) (0.1010) (0.1010) (0.1020)
AEHEo 2 F3E (1 40T 0.000518 0.000473 0.00054 0.000484
(0.0014) (0.0014) (0.0014) (0.0014)
FRE ref. AR - AR
NS s -0.0373 -0.0712 -0.0394 -0.0759
(0.1220) (0.1250) (0.1230) (0.1260)
TR - AR AR -0.227* -0.239* -0.233* -0.245*
(0.1160) (0.1170) (0.1180) (0.1190)
K - REpesE -0.148 -0.176 -0.111 -0.142
(0.1180) (0.1210) (0.1230) (0.1250)
G 0.1 0.068 0.0622 0.034
(0.1030) (0.1060) (0.1040) (0.1070)
BEomfE (146 0.077 0.043 0.0839 0.0511
(0.1310) (0.1350) (0.1320) (0.1360)
AHRRAESE (1400 -0.161 -0.0166 -0.105 0.0313
(0.1840) (0.1880) (0.1870) (0.1910)
fEEu— v oA (1455 0.0482 0.0237 0.0736 0.0445
(0.0875) (0.0892) (0.0890) (0.0907)
KORF - FIRMER (1 4/ B/ H 0.000639*** 0.000583***
(0.0002) (0.0002)
TN (1 4:50) —0.000369* -0.000315
(0.0002) (0.0002)
AR Y I —  ref 1960404 F h
19704E402E F h -0.319* -0.329** -0.360** -0.365**
(0.1530) (0.1560) (0.1550) (0.1570)
19804EACA T h -0.703** -0.696™* -0.760** -0.745*
(0.3110) (0.3170) (0.3130) (0.3190)
P NHA L 2,028 2,018 2,028 2,018
Log pseudlikelihood -582.9 -560.7 -575.6 —555.1

F—=% o (AW REHEFEUIEIT [T T 550 Vil
A EBOICIBRARNE, TEO () IQ3EEEAERZFIRLTWD, ™31 %REATE, ™35 %KEAE, *IX
10%KEFHTHDLZ EEEKT,

(T AETTRAER &L KR TRBEHBRBCEEIE L, FEPRELTELZOETEN> TV
(H5),

ZITIE, SRV - TRE Y MR HWT, FRREEOHER 21T o 2o HERHSH W2 v
TV, H—THERCEER L2 MEICREL, ToRICHBRRL2mix 1, EEkio T
THHLMEZ 0 ZHHILERE LT 21572, 22T, M LzeB0, ERBmELLT
B L2z A nicd, ettty TV ERIEBMED 2 r—ADHRE LT
% ($#13),

KUPOLUTDOE) I ebholze FTANDBHEIC L 282 HL L, KoK TH X
I, FRBTIIHYRE - BRE LT, WMoOFEORERNROFFTIE—RICAE 2, FHE
K- BEAER T EFO S L kT 2 MRIK<, @%&4\/7# BN EABRA - R

IR Y FAREDEED D bbb, ﬁA@ﬁﬁ%%WTOchowfﬁﬁatt# ¥
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FIZETHEHODOMANCHEL 3R> T v, TLEFHEOPEIIOWTRSL L, FIhHI4E
B BROFE - FIREEHE (kH) 23BWIEE, LUOMHBMBMERIIE 25 2 LD MHRESR
7z (1RERIY720 +0.06%)0 i, BLBBEDPREEGEICHINTHSI3L, EXHLFTEHICS
ML TV EERT, RIENERICL AT R—1EeEZ I R EDORARBED, RAMEOF5
FIETHDDOD, FEtICHERERIEON L o720 MAT, ROFHRORARFEE RS
L, ACEEEDD (100/HM%720 —0.03%~—0.04%), =2 THIEDFHEZ N 55 E2E
SN, WABIFENEISIG KT 5 & E 2 bbb, kS, MAERICE 2B L2HRT S L,
19604E A F & T, 1970448, 1980 FNOZEDITH 25— O/ NICRET 5 &,
IR, BRI L TR LRI N (W-15%, #-70%), X, 1960FERALEho
M, AR (20144F) DAEREDM5~54R TH V), ET-HIEREOERGAB0MATH% & % 2
WE, TELOEFIRDb-oTWAE I L, BIUOHLVWIHRADIEI M) EB->TWDEAD
L PMEMRBELTBY, —EFOLACHRS & ks 2 MIHHIcP w2 ERL T
Wb,

9. BbDhiZ

VORI M, RETBICEE L5 2 TV ARFNER, FEHERICESN %2 YT, 55
fToC&7ze ZOME, (1) E2ICHN, KETHEMEL T2 ZHoBHEIES <, £
TR 72 ) BEEOFWIT ) RIS, FEARBICHET 2L, @ERMOMZEDIZ
ADVHEIEL TV B e bRtz (2) MSHROMBMERE WL L, KOFENKL, KA
DR M7 ) BRI L, MA THFEOBE LSS ERIIE L, TN TTcER
WEEXI->TVEANBY, HBROITY LT WREICED TVEADIT) DS, MEEHICBVWTY
WHRFEED LV LD o7z (3) HEIZODWTE, D EKRHICBILRORE - F
BIREMORCHFIIBWTFEL ZWMET LRI E V. (4) WMEROMERIESRE WS &,
ROFRFOBE IR IZB W TEOMBRFEFRIIMR L, KAORER Y72 ) BEROEWIER TED
MERLER IR . FREMSEHE I CRET 2 L, HENOFBIHIRECADIEZ) D, HoHHE
B E CIRIMBMERIE D00, ZTNE B2 5L TR GA L NS, )7, WEEIRERILC
DVTIE, ARV EHBRERIIEL ZoTwd, T LTHBKRERIEOAN LR
SIS LREITE B 0L Wil T, #BmERIEL B> Twd, BUT,
FEIEC M I U, kB IS IIMETIICAE S { DRNPSEEEL 52 Tn b 2 E RS
%o (5) WEXBICEELFOLLEOFRBEL G LR TR, KoRF - R/
BV O3 ) 2SHBIRERIZE <, R - BRERE LR, EIIRY - BERMAREEDIRD
PHLEEE DML, KOERDE AT OIF ) BEOFHRBERII N Z & AR S iz,

6) TIToOHKOERE, DTIHRL SN2 G E S5 R - WRHERG, SEHAG, FRERT - PRAERT, o
A, WRRMAE, Aot - Ak, SHFEd - SHE, B, PREE L WEEL
ITBGH L, AR BT, P NRSERIT L, AdRAEE, BiEE, SEE BN - 954



DR - FE - BRSO BIFIFER & FHx) 3K DR AAMREE 55

EOREEOMAET—FR— FTEOBRNIEFH LGN T DL, Ll L7z X ) SR R
BIHR SR, S 5IEEN 6 23T 5 KRR IS ELTH, Ana—F— ol
I DISFIHERII A RIS T A @A R TN, WA ORISR I S EMICH 5. )
WAEZOWTHZ &, 30RHE2SOmAFRD EAZRBL, tMOERIFUETHL LT DL,
VT —R— bDIE ) PHAERIIE T WAL S L T, MEROMERERIZIEROY;
G, AEICLEATA2EEPH L2015 L, FEBR TSI T T 2B X MR I Nz, 20T
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1. Introduction

Utilization of the female workforce is an important issue in Japan, given that
country’s aging population and low birth rates. As of 2010, labor force participation
ratio of women aged 25-29 is 77.1% in Japan, 75.6% in the United States, and
77.8% in the United Kingdom, which indicates no major differences among the
three countries. The ratio for women aged 35-39 years, however, is extremely low
in Japan (66.2%), compared to 74.1% in the United States and 76.4% in the United
Kingdom. For women aged 45-49 years, the Japanese female workforce ratio
increases to 75.8%, a level almost the same as that in the United States (76.8%)
and the United Kingdom (82.2%); however, in Japan, approximately 60% of the
female workforce in this age range are employed as non-regular workers'. These
trends constitute the so-called M-shaped curve for Japanese women, as Japanese
female workers tend to retire from the labor market once they reach their 30s and
then reenter the labor market in their 40s as non-regular employees.

Considering the fact that the mean age of women at their first child’s live
birth is 30.3 years,”> we can point out that the difficulty of maintaining balance
between child-rearing and work in the Japanese labor market could be one of the
reasons for the decline in the participation ratio among women in their 30s. Thus,
it should be important to explore the effective measures taken by companies and
governments to create a system or an environment by which women can balance

child-rearing and work.

! The data are based on the “Databook of International Labour Statistics” (Japan Institute for
Labour Policy and Training, 2012) and the “Labour Force Survey” (Ministry of Internal Affairs
and Communications, 2013).

2 The data is based on the “Vital Statistics in Japan 2014 (Trends up to 2012)” (the Ministry of
Health, Labour and Welfare).



Typical examples of company-based child-rearing support measures include
the parental leave system, the short working hour system, and other work-life
balance measures. Due to a recent increase in interest in work-life balance, the
provision of work environments friendly to women is under way, and empirical
studies have examined the relationship between company-based work-life balance
measures and female workforce utilization in companies. For example, Suruga and
Zhang [2003] finds that companies where parental leave systems have been explicitly
stipulated have seen an increase in the share of women employment. Kawaguchi
[2011] provides an evidence that companies where work-life balance measures have
been developed have a higher ratio of female employment. Examining the factors
to enforce female workforce utilization in companies, Yamamoto [2014] shows that
more female workers are being utilized as regular workers among companies
introducing well-developed work-life balance measures or exhibiting shorter
working hours.? Based on the findings of these studies, it is highly likely that
company-based child-rearing support and work-life balance measures help promote
female workforce utilization.

On the other hand, not many studies have been conducted with regard to
the effects of child-rearing support measures in the public sectors, especially the
municipalities, and those studies have mixed results. As a national policy to
overcome the declining birthrate, the government established the “Act for Measures
to Support the Development of the Next Generation” in 2003; since then, many
child-rearing support measures—such as the “regional childcare support center
program” and the “Child and Child-Rearing Support Plan”—have been formulated.

At the same time, municipalities and local governments have been implementing a

3 In addition to these studies, studies on support measures for maintaining work-life balance and
women’s employment include Higuchi [1994], Tomita [1994], Morita and Kaneko [1988], and
Matsushige and Takeuchi [2008], among others.



variety of measures, including expansions in the capacity of daycare centers, as part
of government programs like the “General Childcare-Support for Model-
municipalities” or as part of their own measures.

The “General Childcare-Support for Model-municipalities” is a child-
rearing support measure that was established by the government in 2004; 50
municipalities in Japan were designated as targets under this program, which
sought to provide government support to the comprehensive and active child-rearing
support systems offered by the local governments. However, previous studies in
Japan have not conducted an analysis of policy evaluation for the government
programs in specific target model regions or regional child-rearing support measures
on women’s employment. Additionally, we find the mixed results in the previous
studies that examined the effect of daycare centers on the female workforce.

For example, Ohishi [2003] points out that expanding the availability of
daycare centers increases the probability of employment among mothers, and
Maruyama [2001] asserts that there is a strong tendency for working women to
demand the expansion of childcare services. Higuchi, Matsuura, and Sato [2007], on
the other hand, shows that the expansion of childcare services does not always have
a positive effect on women’s employment.

Therefore, this paper examines the effect of the “General Childcare-
Support for Model-municipalities” on women’s employment in Japan, based on the
framework of policy evaluation analysis. Specifically, we use individual-level panel
data collected through the “Keio Household Panel Survey” (KHPS), which covers
households across Japan, to examine whether the employment rate among women
increased in the target model regions following the implementation of this policy;
we do so by conducting difference-in-differences (DD) analysis.

The major results of this paper can be summarized as follows. We find a



tendency of increase in the non-regular employment of married women—
particularly in voluntary non-regular employment—in the target model regions
(municipalities) due to the implementation of the “General Childcare-Support for
Model-municipalities.” This tendency is prominent for junior college/technical
college graduates, and for married women with many children under the age of six
years. We also find that this program increased the working hours of women who
work as regular employees. Focusing on the program’s structure in which the
government designates the “model regions (municipalities)” where the plan for the
child-rearing support measures is active and comprehensive, we then identified
whether the effects on women’s employment were produced by the efforts made by
the municipalities or by the government’s “model region” designation. Our findings
imply that it is highly likely that the increase in the non-regular employment rate
among women was caused not by the “model region” designation but by the efforts
made by the municipalities.

The structure of this paper is as follows. Section 2 provides an overview of
the “General Childcare-Support for Model-municipalities,” and introduces previous
studies on similar policies. Following this, Section 3 explains the estimation
framework, data, and variables used in this study. Section 4 outlines changes in the
employment rate of women in the model and non-model regions; it also provides
the estimation results of DD analysis. Finally, Section 5 summarizes the estimation

results and the implications.

2. General Childcare-Support for Model-municipalities

The “General Childcare-Support for Model-municipalities” is a child-rearing policy



of the Japanese government; it was established in 2004 with the aim of
“contribut[ing] to the promotion of national programs for child-rearing support by
designating approximately 50 municipalities where comprehensive and active
measures are implemented for various child-rearing support services under the
municipality action plan formulated by the end of F'Y 2004.”* Model regions covered
by the policy were selected based on the contents of their municipality action plan
for child-rearing for the first half of the term (2005-09), which was created in
accordance with the requirements of 2003’s “Act for Measures to Support the
Development of the Next Generation.”® Specifically, the structure of the program
allowed for the designation of those municipalities whose mandatory programs and
optional programs specific to child-rearing supports under the municipality’s action
plan for the first half of the term® were considered excellent, as “model regions.” As
such, under the program, regions with active child-rearing support measures were
selected. Support measures—such as subsidies for the costs related to the
formulation of model program promotion plans—were implemented among the
selected “model region” municipalities.

Many of the government’s past child-rearing policies offered the same
service contents to all regions, and the particulars of policy operations were left to
each of the municipalities themselves. In contrast, the “General Childcare-Support
for Model-municipalities” featured a structure that called for the selection of

municipalities with comprehensive and active action policies, and it designated

1 This is excerpted from the website of Ministry of Health, Labour and Welfare
(http://www.mhlw.go.jp/houdou/2004/06 /h0618-6b.html).
? Refer to http://www.mhlw.go.jp/houdou/2004/06/h0618-6a.html for details.

¢ Mandatory programs include short-time daycare support programs, home child-rearing support

programs, child-rearing counseling support programs, and child-rearing support comprehensive
coordination programs, while optional programs include short-term child-rearing support

programs, home-visiting temporary daycare programs, and specific daycare programs.
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those limited regions as targets of the model programs. In this sense, we consider
this program to be different from previous ones, and so analysis of its effects is
important.

On the other hand, the results of policy evaluation of this program must
be interpreted carefully. This is because the program designated specific regions as
model regions, and at the time of designation, the model regions had already
formulated comprehensive and active action plans by which to provide child-rearing
support. Therefore, even if the increase of employment rate among the parenting-
age women within the model regions of this program was higher than that in other
regions, both of the following effects could be interpreted as having taken place: (1)
the effects of the action plan and measures that were originally formulated by the
municipalities, and (2) additional effects produced by being designated as a model
region.

It is important to identify how municipality action plan and child-rearing
support service contents affect the balancing of childcare and work for women. At
the same time, it is also important to confirm whether the model programs and
other government measures have been effective. Accordingly, in this paper, we
measure the effects of combining these programs and measures, and also identify
any additional effects that stem from a “model program” designation by the
government, by controlling for the financial state of each municipality and the
variables that can affect the efficacy of child-rearing support measures.

Note, as mentioned, model regions under the “General Childcare-Support
for Model-municipalities” were designated based on their action plan for the first
half of the term (2005-09) under the “Act for Measures to Support the Development
of the Next Generation”; however, municipalities continued to provide child-rearing

support services in the latter half of the term (2010-14). Therefore, we assume the



possibility that the effects of the “General Childcare-Support for Model-
municipalities” could persist beyond the end of the program period—or from 2010
onwards, when municipality measures continued, based on the action plan for the
term’s latter half. In any case, that later plan naturally followed the action plan for
the term’s first half.

As described in the previous section, no studies on Japan’s “General
Childcare-Support for Model-municipalities” have been conducted; however, several
studies have examined the effect of similar child-rearing policies implemented in
Canada, for which specific target regions were designated. Under the child-rearing
support policy in Canada, daycare space is provided for children under the age of
four, at reduced prices; this policy has been in place since 1997, but only in the
province of Quebec.

Lefebvre and Merrigan [2008] conduct empirical studies to estimate the
effects of this policy on women’s employment by conducting DD analysis, wherein
the province of Quebec was set as the treatment group and the other provinces as
the control group; their analytical results show that the policy had indeed increased
the female labor supply in Quebec. Furthermore, Lefebvre, Merrigan, and
Verstraete [2009] conduct detailed analysis of the child-rearing support policy in
Quebec and find that the policy had a substantial effect, especially among women
with low levels of education attainment. Other than these studies, Baker, Gruber,
and Milligan [2008] derive similar results, that the child-rearing support policy in
Quebec increased the female labor supply there.

Similar to these studies, we undertake a policy evaluation analysis of the
“General Childcare-Support for Model-municipalities” by implementing DD
analysis, wherein we set the policy target model regions as the treatment group and

the other regions as the control group.



3. Analytical Approach

3.1 Estimation model

To estimate the influence of the “model region” designation on women’s
employment, we define the women living in municipalities designated as model
regions under the “General Childcare-Support for Model-municipalities” as the
treatment group, and the women living in the other municipalities as the control
group. To confirm the robustness, we conduct two sets of DD analysis, the one using
a regression and the one using a propensity score matching.

In the DD analysis using a regression model, we estimate the equation (1)
as a random-effect probit model, a random-effect linear model, or a fixed-effect

linear model, according to the dependent variables:

Yie = M;-Tf1+ BoM; + T B3+ X B4+ F; + &4, (1)

where Y;; represents dependent variables showing the status of individual iin the
year t, with or without employment, regular employment, non-regular employment,
or voluntary non-regular employment, or the average weekly working hours. M; is
a dummy variable indicating a model region (or treatment group); T, is a vector
of year dummy variables; X;is a vector of control variables including academic
background, home environment, and other individual attributes; F; is a time-
invariant individual effect; and ¢;; is an error term.

As described above, the “General Childcare-Support for Model-
municipalities” was initiated as a policy in the 2004 fiscal year, based on the action
plan for the first half-term (2005-09). However, municipalities naturally also had

long-term measures in the latter half of the term (2010-14). Therefore, we take into



account the possibility of a time lag for the effects of the model programs or the
child-rearing support policy of municipalities. Specifically, data from before the
policy was initiated in 20047 and up to 2012 are used to set the time-based
comparison points at three-year intervals: the period 2004-06, 2007-09, and 2010-
12. Thereafter, year dummy variables which take the value of 1 for the period 2007-
09 and that for 2010-12 are included in T, by setting the period 2004-06 as a base
when the policy effect was not evident. Therefore, the coefficient 4 of the cross-
terms of the model region dummy and the year dummies represents the average
treatment effect (ATE) of the child-rearing policy in which this study has an interest.

In the DD analysis using propensity score matching, we match individuals
with similar attributes based on the propensity score. First, we use the probit model
of equation (2), to regress the probability of belonging to the treatment group (i.e.,

propensity score) with individual attributes.

e; = Pr(M; = 1|X;) = E(M;|X;) (2)

In equation (2), e; indicates the probability of belonging to the treatment group
given individual attributes X;. Using the estimated propensity score e;, we derive
the counterfactual dependent variable—if the people living in the model regions
(treatment group) lived instead in non-model regions—as follows, via the Kernel

method.

2im;=0 G ((e; — €;)/h)
Zm;=0 G ((ex — €;)/h)

7,(0) = (3)

" Because the “child-rearing support comprehensive promotion model municipality program”
started in April 2004, the pre-policy status quo is reflected in the 2004 data of the KHPS—a

survey through which data are captured at the end of January each year.
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In equation (3), we use G(-) for the Kernel function and h for the bandwidth
parameter. By collecting from the control group observations whose propensity
score e; is similar to that of the treatment group, and calculating the weighted
average, we can estimate the counterfactual dependent variable of each worker in
the treatment group. Thereafter, by comparing the difference before and after the
implementation of the “General Childcare-Support for Model-municipalities,” the
average treatment effect on the treated (ATT) of the child-rearing support policy

is determined by equation (4), based on propensity score matching.

S —

ATT Z [AY;(1) - AY,(0)] (4)

i|Mj=1

:m

In equation (4), NT represents the sample size of the treatment group and Y;(1)
is the value of the explained valuable of the people living in the model regions (i.e.,

the treatment group).

3.2 Data and variables

In the estimation, we use individual-level panel data obtained from the KHPS,
which is undertaken by the Panel Data Research Center at Keio University. Since
2004, the KHPS has been conducted at the end of each January, and we use data
from the nine years between 2004 and 2012. Although the KHPS added samples in
FY2007 and FY2010, we use only the samples that were survey targets as of 2004,
in order to identify the changes in individual-level behaviors before and after the
policy was implemented in 2004. Note that the spouses of the survey targets are
also used as an independent sample to secure the sample size.

To examine the effects of the “General Childcare-Support for Model-
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municipalities,” we only use the sample of married women under the age of 40,8
considering the fact that the mean delivery age in Japan is approximately 30 years.
As for the dependent variable, we use the dummy variables for employment,
regular employment, non-regular employment and voluntary non-regular
employment as well as the average weekly working hours. The employment dummy
is a binary variable that takes 1 if a worker is employed. Likewise, regular or non-
regular employment dummy variables are the one that takes 1 if a worker is
employed as a regular employee or mnon-regular employee, respectively. The
voluntary non-regular employment dummy takes 1 when the worker voluntarily
chooses to work as a non-regular employee. In the KHPS, we can identify whether
the person was forced to work as a non-regular employee since no company offered
her regular employment or she chose to work as a non-regular employee. Thus, we
examine how the policy affected the worker’s choice for the employment status.’
As for the independent variables for the random-effect probit model or the
probit model to derive the propensity score, we use age, academic background
(university /graduate school graduate dummy, junior college/technical college
graduate dummy), annual income of the spouse, living with parents or not (dummy
for living together or the equivalent), and the number of children under the age of
six, in addition to the model region dummy and year dummies. The state of living
with the parents or not is classified as follows: the state of living together is applied
to a person who lives with the parents in the same building and makes a living with
them; an equivalent state is applied to a person who lives with the parent(s) in the

same building and makes a living separately from them, or to a person who lives in

8 Although similar analysis is conducted for men, we were not able to confirm any effects of child-
rearing support policy.
9 Refer to Yamamoto [2011] for the characteristics of involuntary non-regular employment in

Japan.
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a different building on the same premises where the parents live.

Furthermore, we conduct the estimation including the financial index and
the standard financial scale of each municipality in the independent variables. As
described above, the effects of the “General Childcare-Support for Model-
municipalities” can be classified as one of two types: (1) the effects of the child-
rearing support measures undertaken by the municipalities, and (2) the effects of
the government’s “model region” designation. Between these two types, we assume
that the state of the municipal child-rearing support policy depends greatly on its
financial situation and financial scale, so that the effects of (1) can be identified by
controlling for these regional elements.

The basic statistics are listed in Table 1.1 Looking at Table 1, we see the
differences in individual attributes between the model and non-model regions. These
differences would be controlled for by the individual attributes via the explanatory

variables or propensity score matching.

4. Estimation Results

4.1 Changes in the employment rate in the model and non-model regions
Before conducting DD analysis, we examine the changes in the ratio of the
employment, regular employment, non-regular employment, and voluntary non-
regular employment for the model and non-model regions from 2004 to 2012.
Figures 1 (1)—(4) show annual changes in the employment rate of women

in the model regions (treatment group) and those in the non-model regions (control

10 To address the outliers, only the samples within the range of “mean value *+ standard deviation

3”7 are used for the average weekly working hours and the annual income of the spouse.
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group), between 2004 and 2012. The vertical lines in the figure indicate the 95%
confidence interval, as the difference for each of the two groups can be considered
statistically significant if the vertical lines of the two groups do not intersect.

The employment rate, shown in Figure 1 (1), is lower among the model
regions from 2004 through to around 2007. However, it shows a transition, wherein
it reaches the same level as that seen in the model regions from around 2008; the
employment rate among the model regions then becomes higher, from 2009.
Although the difference seems to be insignificant and other factors are not
controlled for, we may suppose that the “General Childcare-Support for Model-
municipalities” could have given rise to prominent policy effects that manifested as
an increase in the employment rate of women from 2010 onward.

A similar tendency is seen for regular employment and non-regular
employment. According to the regular employment rate in Figure 1 (2), the
difference between the model regions and non-model regions from 2010 onward
seems to become smaller, although only slightly. Additionally, according to the non-
regular employment rate in Figure 1 (3), this tendency is more prominent, and there
is no difference between the regions from 2004 to 2007; however, the non-regular
employment rate in the model regions increased from 2008 onward at a higher level
of transition, compared to the non-model regions. The same applies to the voluntary
non-regular employment rate in Figure 1 (4), and it is projected that the increase
in non-regular employment is not for involuntary reasons.

As confirmed above, it is implied that the policy effects did not appear
immediately; rather they appeared from around 2008, with a time lag. We will take
into account for this possibility when conducting the DD analysis in the following

sections.
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4.2 Results of DD analysis based on the regression model

Employment

The results of DD analysis based on the regression model are shown in Tables 2-5.
In the tables, both the coefficient and the marginal effect are reported. In each
table, the case (1) indicates the estimation result where the financial index and
financial scale, either of which could affect the attitudes of municipalities vis-a-vis
child-rearing support, are not included in the independent variables, and the case
(2) where these factors are included.

Looking at Table 2 (1), we find that the cross-term of the model region
dummy and the year dummy is significantly positive only for non-regular
employment and voluntary non-regular employment of 2010-12. Accordingly, we
can interpret that the employment probability for non-regular employment,
especially voluntary non-regular employment, in the target model regions was
increased by the model programs. However, looking at the marginal effect, it is
shown that the change is positive but not statistically significant, implying that the
magnitude of the effect on non-regular employment and voluntary non-regular
employment were not so large. Additionally, we could find that the cross-term with
the 200709 dummy for regular employment is significantly negative for both the
coefficient and marginal effect. Thus, we could understand that that the policy may
have caused a decrease in the regular employment rate although the marginal effect
is extremely small.

On the other hand, according to Table 2 (2) in which we control for
regional factors such as financial index and financial scale, the cross-term of the
model region dummy and year dummy is not significantly positive for both the

coefficient and marginal effect whereas the financial index is significantly positive.
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That is, after controlling for the regional factors, the significant policy effects on
non-regular employment and voluntary non-regular employment from the 2010-12
period shown in Table 2 (1) disappears.

From this result, we can interpret that the effects seen in this period of
child-rearing support policy stem mainly from the child-rearing support measures
implemented and enhanced by the municipalities under the “Act for Measures to
Support the Development of the Next Generation,” rather than by the designation

of these municipalities as “model regions.”

Employment across individual attributes

Next, to examine the possibility that the child-rearing support policy has effects on
women who bear specific attributes, the estimation is performed by taking the cross-
term—which multiplies the model region dummy, the year dummy, and the dummy
variables for the academic background or for the number of children. The estimation
results are shown in Tables 3 and 4.

Looking at Table 3 (1) examining the differences in policy effects by
academic background, the cross-term with the junior/technical college graduate
dummy for the 2010-12 period of non-regular employment is significantly positive.
Furthermore, the cross-term with the junior/technical college graduate dummy
from the 2010-12 period of voluntary non-regular employment is significant for the
coefficient. Thus, we could point out that married women who are junior/technical
college graduates and living in the model regions had a higher probability of being
employed as non-regular workers, in line with their wishes, following the policy
implementation.

We can also confirm these results in Table 3 (2), in which regional factors

such as the financial index are controlled for, implying that the positive effects on
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non-regular employment among junior/technical college graduate married women
are caused not only by child-rearing support measures at the municipal level, but
also by the government’s “model region” designation.

In Table 4 (1), we can find that the cross-term with the dummy for having
more than two children is significantly positive for the employment, non-regular
employment, and voluntary non-regular employment of the 2010-12 period.
Considering the fact that the cross-term with the dummy for having one child is
not significant, we can say that a woman with more children tend to experience the
effects of child-rearing support policy. However, in Table 4 (2) where we control for
regional factors, these significant policy effects are not seen, implying that the child-
rearing support policy for married women with more children was effective due to
the measures undertaken by the municipalities, rather than the government’s model

region program.

Hours of work

Table 5 shows the estimation results of the effects of child-rearing support
policy on the average weekly working hours of women, by using fixed-effect and
random-effect models. In these estimations, we put zero in the weekly working hours
for the unemployed. As shown in the results of the Hausman test in the bottom
row of Table 5, the fixed-effect model is adopted for the case using the whole sample,
while the random-effect model is for other cases.

Looking at Table 5 (1), no significant coefficients are found for the cross-
term of the model region dummy and year dummy for the case using the whole
sample and the sample of being employed, in the model supported by the Hausman
test. However, in the case using the sample of regular employment, positive and

significant policy effects are obtained for the 2010-12 period in the random-effect
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model, which is supported by the Hausman test. As shown in Table 5 (2), these
results do not change, even if the regional factors are controlled for. In other words,
we can interpret our findings as the “General Childcare-Support for Model-
municipalities” reduced the burden of childcare for women employed as regular

workers, and those women could increase their hours of work.

4.3 Results of DD analysis based on propensity score matching
To confirm the robustness of the results of DD analysis based on the regression
model, we show the results of propensity score matching in Table 6.

In Table 6, the employment rate, regular employment rate, non-regular
employment rate, and voluntary non-regular employment rate are shown in rows
(a) and (b) for the model regions and non-model regions within the period of 2004—
06, 2007-09, and 2010-12. The “Difference (a) — (b)” is the difference between each
employment rate in model regions and non-model ones. Among these differences,
“Nonmatching” is the simple difference, and “Matching” is the difference derived
through the propensity score matching. In addition, “Difference-in-Differences” is
the ATT from the nonmatching and matching methods, determined by the
difference from the period 2004-06. If the child-rearing support policy is effective,

this ATT should be significantly positive.

Without controlling for regional factors

In the same manner as the DD analysis based on the regression model,
Table 6 shows the following cases: (1) without controlling for regional factors, and
(2) with controlling for regional factors. Whether or not the regional factors are
controlled refers to whether or not the financial index and financial scale are

included in the explanatory variable X; of the probit model in equation (2) to
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calculate the propensity score. Therefore, we can interpret that the ATT in
Table 6 (1) incorporates the total effects of the child-rearing support policy
introduced by the municipalities and of the government’s designation to the “model
region,” and that the ATT in Table 6 (2) reflects the effects of the government’s
designation.

Looking at the “Difference” in Table 6 (1), we can see that the difference
for the employment rate is significantly negative for each of the 2004-06 and 2007—
09 periods, for both matching and nonmatching. This means that at the start of
the policy implementation, the employment rate for women was significantly lower
in the model regions than in the non-model regions. And, this result does not change,
even when the attributes are controlled through propensity score matching.

In addition, we can see that the regular employment rate for 2007-09 and
each of the non-regular employment rate and voluntary non-regular employment
rate for 2004-06 are also significantly lower in the model regions, even when the
attributes are controlled through propensity score matching. However, the negative
significance of the non-regular employment rate and the voluntary non-regular
employment rate is not observed during the model program period or in subsequent
periods. Furthermore, the results of matching estimation for 2010-12 show that the
rates in the model regions are significantly higher.

These tendencies are also shown in the “Difference-in-Differences” results.
Specifically, for the non-regular employment rate and voluntary non-regular
employment rate of 2007-09 and 2010-12, the ATT is significantly positive, both
for matching and nonmatching. Furthermore, the ATT through propensity score
matching for the employment rate is significantly positive for the 2010-12 period.

According to these results, the “General Childcare-Support for Model-

municipalities” can be interpreted as having helped improve the non-regular
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employment rate and voluntary non-regular employment rate—both of which were
lower in the model regions than in the non-model regions—and increasing the

probability of non-regular employment among women.

With controlling for regional factors

Next, we focus on the “Difference” in Table 6 (2), in which the regional factors are
controlled for. First, the negative significance of the employment rate, regular
employment rate, non-regular employment rate, and voluntary non-regular
employment rate, which was shown in Table 6 (1), is not seen in Table 6 (2).
Instead, we can occasionally find significantly positive differences. Therefore, we
can infer that the lower employment rates in the model regions compared to the
non-model regions—all of which are observed prior to the policy implementation—
are caused by the regional factors such as financial index and financial scale, and
that the employment environment prior to policy implementation was better in the
model regions, according to a comparison of municipalities with similar regional
factors.

Additionally, focusing on the “Difference-in-Differences” results, we find
that the significantly positive ATTs for the employment rate and non-regular
employment rate shown in Table 6 (1) are not estimated in Table 6 (2). Thus, we
can determine that the effects of the child-rearing policy shown in Table 6 (1) were
caused not by the government’s “model region” designation but mainly by the

measures taken by the municipalities.
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5. Concluding remarks

To promote the utilization of women in the labor market, developing an
environment in which women can both work and take care of their children is highly
important in Japan. However, no particular consensus has been obtained vis-a-vis
the influence of child-rearing support policy undertaken by the government or the
municipalities on the employment of women. In this paper, we estimate the effect
of the local government’s child-rearing support policies implemented in Japan in
the 2000s, the “General Childcare-Support for Model-municipalities.” We apply the
standard method of the policy evaluation, regression and propensity score matching
DD analysis, to derive the effect of the policy.

The main results we obtained can be summarized as follows. First, the
“General Childcare-Support for Model-municipalities” increased the non-regular
employment of women in the target model regions (municipalities)—especially
voluntary non-regular employment. This tendency was more evident among women
who are junior/technical college graduates and women with more children under
the age of six. We also confirmed the tendency that the program increased the
working hours of women who work as regular employees. On the other hand, we
find that many of these policy effects disappear after controlling for the regional
factors such as financial index and financial scale. This result implies that the effects
of the program on women’s employment may depend more on the child-rearing
support measures of the municipalities than on the government’s “model region”
designation.

Considering these results, we could evaluate the “General Childcare-
Support for Model-municipalities” as follows. First, focusing on the increase in non-

regular employment—mainly in voluntary non-regular employment, we can say that
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the “General Childcare-Support for Model-municipalities” has given rise to certain
effects. If we observe the increase in non-regular employment through the
involuntary non-regular employment, we should conclude that the child-rearing
policy did not improve female labor market condition so that it increased the
probability to find regular employment. However, our results indicate that the
policy has supported women who want to work as non-regular workers, and thus
the policy can be interpreted as having improved the employment environment for
married women while parenting young children.

Next, the fact that the program has increased the working hours of married
women who are employed as regular workers can be interpreted as follows. Generally
speaking, in Japan, it is more difficult for women to be employed as regular workers
than as non-regular workers. Thus, even if the childcare burden were reduced by
the policy, it is not easy for married women to be employed as regular workers while
parenting young children. In fact, we found that the child-rearing policy did not
increase the regular employment rate among women. Instead of increasing the
regular employment, the policy may have helped women who were working as
regular workers prior to policy implementation reduce their childcare burden, thus
allow them to spend more time working than would otherwise have been the case.

In line with the aforementioned results, we can conclude that the “General
Childcare-Support for Model-municipalities” or the proactive child-rearing support
measures by the municipalities under the “Act for Measures to Support the
Development of the Next Generation” have had certain effects on women’s
employment. However, we also find that many of these effects have been caused not
by the government’s “model region” designation, but by measures taken at the
municipal level. Therefore, we can point out that further investigation should be

needed for the government’s model program in target regions.
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Finally, we wish to address reservation and limitations in this study.
Although we have examined the total effects of the “General Childcare-Support for
Model-municipalities,” we did not examine in detail which programs are effective.
As we described in Section 2, various child-rearing support programs included in
the mandatory or optional programs have been implemented in the model regions.
Due to the data limitation, however, we were not able to conduct detailed analysis
to examine the effectiveness for various programs. This issue will be addressed in
future research.

Next, this study addresses the short to middle-term effects of the “General
Childcare-Support for Model-municipalities,” but it does not examine long-term
effects. Although our results indicate policy effects vis-a-vis increases in the
participation of women in non-regular employment and increases in the working
hours of women who are employed as regular workers, it is possible that in the
longer term, effects vis-a-vis increases in the probability of employment as a regular
worker on account of reduced childcare burden could become more prominent.
Particularly, as municipalities implemented long-term measures between 2005 and
2014 under the “Act for Measures to Support the Development of the Next
Generation,” we can say that additional analysis that features an expanded target

period is required.
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Table 1 Basic statistics

Women
Variable Model regions Nonmodel regions
Employment dummy 0.38 0.46
(0.48) (0.50)
Regular employment dummy 0.11 0.16
0.31) (0.36)
Nonregular employment dummy 0.26 0.29
(0.44) (0.45)
Voluntary nonregular employment dummy 0.25 0.27
(0.44) (0.44)
Average weekly working hours 10.99 14.15
(16.17) (18.11)
Age 33.78 33.75
3.97) (3.94)
University/Graduate school graduate dummy 0.19 0.13
(0.40) (0.34)
Junior/Technical college graduate dummy 0.29 0.26
(0.45) (0.44)
Annual income of the spouse (unit: 1,000 yen) 4824.52 4675.04
(1904.40) (1941.71)
Living together dummy 0.05 0.11
(0.22) (0.31)
Equivalent to the state of living together dummy 0.10 0.11
0.31) (0.31)
Number of children under six 0.97 0.84
(0.82) (0.84)
With one child dummy 0.40 0.37
(0.49) (0.48)
With more than two children dummy 0.27 0.22
(0.45) 0.41)
Financial index 0.88 0.80
(0.22) (0.23)
Standard financial scale (unit: 1,000 yen) 75700.00 44000.00
(34900.00) (38300.00)
Obervations 682 3858

Note: The numbers in parentheses are standard deviations.
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Table 2 Estimation results for employment

(1) Without controlling for regional factors

Voluntary nonregular
Employment Regular employment Nonregular employment employment
Coefficient Marginal Coefficient Marginal Coefficient Marginal Coefficient Marginal
effect effect effect effect
Model regions dummy -0.0388 -0.0148 -0.905%*%  -1.86e-07** 0.288 0.0708 0.310 0.0737
% 2007-09 dummy (0.229) (0.0864) (0.444) (8.58¢-08) (0.218) (0.0606) (0.212) (0.0576)
Model regions dummy 0.511 0.201 -0.0390 -2.84¢-08 0.584** 0.163 0.561%* 0.150
% 2010-12 dummy (0.314) (0.123) (0.452) (2.99¢-07) (0.292) (0.0996) (0.284) (0.0933)
Model regions dummy -0.191 -0.0712 0.375 6.69¢-07 -0.149 -0.0302 -0.116 -0.0225
(0.222) (0.0808) (0.271) (9.34¢-07) (0.196) (0.0374) (0.185) (0.0342)
2007-09 dummy 0.317%%%  (.123%** 0.0899 7.96¢-08 0.243***  0.0550%* 0.203** 0.0435%**
(0.0916) (0.0360) (0.162) (1.69¢-07) (0.0879) (0.0217) (0.0843) (0.0195)
2010-12 dummy 0.132 0.0509 0.0957 8.98e-08 0.0302 0.00654 0.0136 0.00278
(0.114) (0.0444) (0.186) (2.16e-07) (0.112) (0.0246) (0.112) (0.0231)
Age 0.0261* 0.00997* -0.0843**%*  -6.73e-08*  0.0555%**  0.0119%**  0.0543*** 0.0111***
(0.0150)  (0.00575) (0.0231)  (3.50¢-08) (0.0150)  (0.00324) (0.0143)  (0.00295)
University/Graduate school 0.304 0.119 1.536%** 7.22e-05 -0.691%F*  -0.111%** -0.736%*  -0.109***
graduate dummy (0.232) (0.0920) (0.345) (9.97e-05) (0.209) (0.0246) (0.202) (0.0216)
Junior /Technical college 0.108 0.0416 0.693#** 1.90e-06 -0.186 -0.0381 -0.194 -0.0376
graduate dummy (0.160) (0.0617) (0.170) (1.51e-06) (0.146) (0.0283) (0.140) (0.0257)
Annual income of the spouse  -0.000127***-4.85¢-05***  -7.01e-05*  -5.60e-11  -9.09e-05*** -1.95¢-05*** -6.31e-05%* -1.29e-05**
(2.88¢-05)  (1.10e-05) (3.94¢-05) 0) (2.83e-05)  (6.25¢-06)  (2.72¢-05)  (5.65¢-06)
Living together dummy 0.337* 0.132* 0.260 3.76e-07 0.0306 0.00665 0.0463 0.00964
(0.187) (0.0741) (0.247) (6.25¢-07) (0.182) (0.0402) (0.179) (0.0380)
Equivalent to the state of 0.634%**  (.248%** 0.226 2.97e-07 0.574%*%  (0.154%* 0.650%***  (.172%*
living together dummy (0.166) (0.0636) (0.221) (4.58¢-07) (0.153) (0.0489) (0.148) (0.0476)
Number of children under six ~ -0.617***  -0.236*** -0.529%*%*  -422e-07**  -0.458*** -0.0982%**  -0.403%** -0.082]%**
(0.0681) (0.0255) (0.124) (1.77¢-07) (0.0644) (0.0149) (0.0616) (0.0134)
Constant term -0.316 -2.001** -2.162%** -2.336%**
(0.503) (0.780) (0.515) (0.495)
Observations 4149

Note: 1) The numbers in parentheses are robust standard errors.

2) *, ** and *** indicate statistical significance at the 10, 5, and 1% levels, respectively.
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(2) With controlling for regional factors

Voluntary nonregular
Employment Regular employment Nonregular employment employment
Coefficient Marginal Coefficient Marginal Coefficient Marginal Coefficient Marginal
effect effect effect effect
Model regions dummy 0.223 0.0870 -0.784 -1.47e-07 0.434 0.121 0.456 0.123
% 2007-09 dummy (0.294) (0.117) (0.594) (1.56¢-06) (0.293) (0.0943) (0.281) (0.0888)
Model regions dummy 0.498 0.196 1.088* 1.95e-05 0.266 0.0697 0.279 0.0702
% 2010-12 dummy (0.449) (0.176) (0.602) (0.000169) (0.434) (0.127) (0.419) (0.119)
Model regions dummy 0.205 0.0797 -0.0523 -3.07¢-08 0.191 0.0473 0.195 0.0461
(0.293) (0.115) (0.343) (3.37¢-07) 0.277) (0.0729) (0.260) (0.0656)
2007-09 dummy 0.187 0.0720 -0.0202 -1.28e-08 0.121 0.0286 0.0806 0.0181
(0.129) (0.0503) (0242)  (2.30e-07) (0.125) (0.0305) (0.120) (0.0275)
2010-12 dummy 0.203 0.0785 -0.188 -9.33e-08 0.208 0.0515 0.143 0.0331
(0.195) (0.0766) (0.327) (1.01¢-06) (0.176) (0.0469) (0.174) (0.0424)
Age 0.0190 0.00725 -0.0716*%*  -4.61e-08 0.0473**  0.0110%** 0.0497***  0.0110***
(0.0202)  (0.00771) (0.0314)  (4.74e-07) (0.0187)  (0.00437) (0.0181)  (0.00405)
University/Graduate school 0.101 0.0389 1.183%%** 1.86e-05 -0.619%** -0.110%** -0.589** -0.100%***
graduate dummy (0.308) (0.120) (0.385) (0.000156) (0.278) (0.0367) (0.264) (0.0336)
Junior /Technical college 0.0801 0.0307 1.053%** 5.28e-06 -0.346* -0.0740%* -0.363**  -0.0733**
graduate dummy (0.198) (0.0762) (0.265) (4.75¢-05) (0.184) (0.0359) (0.178) (0.0326)
Annual income of the spouse  -9.98e-05** -3.80e-05** -0.000119** -7.69¢-11 -6.47e-05  -1.50e-05 -3.95¢-05  -8.71e-06
(4.37¢-05)  (1.66e-05)  (5.90e-05) (8.0le-10)  (4.04¢-05) (9.43¢-06)  (3.86e-05) (8.55¢-06)
Living together dummy 0.315 0.123 -0.0990 -5.22¢-08 0.165 0.0410 0.182 0.0433
(0.205) (0.0812) (0359)  (5.12¢-07) (0.195) (0.0516) (0.200) (0.0514)
Equivalent to the state of 0.766%** 0.298%*** 0.329 4.53e-07 0.638%*** 0.185%** 0.721%** 0.206***
living together dummy (0.212) (0.0786) (0.255) (4.68¢-06) (0.187) (0.0640) (0.182) (0.0621)
Number of children under six ~ -0.667*¥*  -0.254%%* -0.445%%*% 2 87e-07 -0.537%%%  (.124%%* -0.464%%*%  -0.102%**
(0.0983) (0.0368) (0.171) (2.99¢-06) (0.0897) (0.0213) (0.0846) (0.0191)
Financial index -0.250 -0.0951 -2.006***  -1.29¢-06 0.634* 0.147* 0.592%* 0.131%*
(0.372) (0.142) (0.535) (1.34¢-05) (0.331) (0.0774) (0.311) (0.0691)
In standard financial scale -0.165 -0.0629 -0.227 -1.46e-07 -0.0983 -0.0228 -0.110 -0.0242
(0.107) (0.0409) (0.153) (1.50¢-06) (0.101) (0.0234) (0.0967) (0.0214)
Constant term 2.878 3.359 -0.718 -0.782
(1.919) (2.540) (1.764) (1.696)
Observations 2279

Note: 1) The numbers in parentheses are robust standard errors.

2) *, ** and *** indicate statistical significance at the 10, 5, and 1% levels, respectively.
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Table3 Estimation results for employment

across the academic background

(1) Without controlling for regional factors

Voluntary nonregular

Employment Regular employment Nonregular employment emplovment
Coefficient Marginal Coefficient Marginal Coefficient Marginal Coefficient Marginal
effect effect effect effect
Model regions dummy x 2007-09 dummy -0.409 -0.143 0.120 0.0273 -0.0375 -0.00747
x University/Graduate school graduate dummy (0.741) (0.232) (0.671) (0.163) (0.562) (0.110)
Model regions dummy x 2007-09 dummy -0.332 -0.119 -3.129%%% - -1.05e-07** 0.122 0.0280 0.138 0.0304
x Junior/Technical college graduate dummy (0.439) (0.145) (0.586) (4.91e-08) (0.463) (0.113) (0.454) (0.107)
Model regions dummy x 2010-12 dummy -0.149 -0.0555 -2.006 -8.85¢-08** 0.295 0.0736 0.332 0.0808
x University/Graduate school graduate dummy (0.831) (0.301) (1.955) (4.15¢-08) (0.845) (0.240) (0.813) (0.230)
Model regions dummy x 2010-12 dummy 0.816 0315 -1.981%%*  .9.13e-08** 1.119** 0.368* 0.971* 0.301
x Junior/Technical college graduate dummy (0.608) (0.213) (0.711) (4.31e-08) (0.547) (0.217) (0.524) (0.205)
Model regions dummy 0.118 0.0457 0.0309 1.50e-08 0.237 0.0569 0.274 0.0640
x2007-09 dummy (0.280) (0.110) (0.402) (2.09¢-07) (0.256) (0.0681) (0.251) (0.0661)
Model regions dummy 0.289 0.114 0.701 2.58e-06 0.169 0.0396 0.186 0.0419
% 2010-12 dummy (0.461) (0.184) (0.628) (7.74e-06) (0.410) (0.104) (0.397) (0.0978)
Model regions dummy -0.192 -0.0717 0.226 1.64e-07 -0.162 -0.0325 -0.124 -0.0240
(0.227) (0.0824) (0.250) (2.75e-07) (0.198) (0.0373) (0.187) (0.0344)
2007-09 dummy 0.318%*** 0.123%** 0.0769 3.79¢-08 0.244%** 0.0552%* 0.204** 0.0436**
(0.0917) (0.0360) (0.163) (9.32¢-08) (0.0879) (0.0217) (0.0844) (0.0195)
2010-12 dummy 0.132 0.0509 0.0777 3.99¢-08 0.0318 0.00690 0.0151 0.00309
(0.114) (0.0444) (0.188) (1.15e-07) (0.112) (0.0246) (0.112) (0.0231)
Age 0.0260* 0.00994* -0.0838***  -3.77¢-08* 0.0549***  0.0118*** 0.0538***  0.0110%***
(0.0151) (0.00576) (0.0238) (2.07¢-08) (0.0150) (0.00324) (0.0144) (0.00295)
University/Graduate school 0.328 0.128 1.640%** 6.96¢-05 -0.699***  -0.111%** -0.740%%*  -0.109%**
graduate dummy (0.236) (0.0934) (0.360) (0.000101) (0.213) (0.0249) (0.205) (0.0219)
Junior/Technical college 0.101 0.0387 0.779%** 1.51e-06 -0.220 -0.0445 -0.225 -0.0431*
graduate dummy (0.161) (0.0624) (0.173) (1.23¢-06) (0.148) (0.0283) (0.143) (0.0257)
Annual income of the spouse -0.000126*** -4.81e-05***  -6.59e-05* -0 -9.04e-05%** -1.94e-05%**  -6.25e-05** -1.27e-05%*
(2.87¢-05)  (1.10e-05) (4.00¢-05) (0) (2.82¢-05)  (6.21¢-06) (2.71e-05)  (5.62¢-06)
Living together dummy 0.334* 0.131* 0.269 2.27e-07 0.0224 0.00486 0.0392 0.00812
(0.188) (0.0745) (0.247) (3.75¢-07) (0.183) (0.0400) (0.179) (0.0378)
Equivalent to the state of 0.638*** 0.250%** 0.182 1.23¢-07 0.584*** 0.157#** 0.659%** 0.175%**
living together dummy (0.166) (0.0636) (0.221) (2.18e-07) (0.153) (0.0490) (0.148) (0.0477)
Number of children under six -0.618%**  -0.236%** -0.556%%*  -2.50e-07** -0.456%%%  -0,0978%** -0.401%%% 0,081 7%**
(0.0681) (0.0255) (0.129) (1.09¢-07) (0.0644) (0.0148) (0.0615) (0.0133)
Constant term -0.320 S2.112%%% -2.137x -2.3] 5%
(0.504) (0.796) (0.517) (0.496)
Observations 4149 4116 4149 4149

Note: 1) The numbers in parentheses are robust standard errors.

2) *, ** and *** indicate statistical significance at the 10, 5, and 1% levels, respectively.
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(2) With controlling for regional factors

’ i Voluntary nonregular
Employment Regular employment Nonregular employment employment
Coefticient Marginal Coefficient Mal;gmal Coefficient Margmal Coefticient Marginal
effect effect effect effect
Model regions dummy x 2007-09 dummy 0.0851 0.0328 0.222 0.0563 -0.0664 -0.0138
x University/Graduate school graduate dummy (1.019) (0.397) (0.971) (0.272) (0.775) (0.156)
Model regions dummy x 2007-09 dummy -0.0941 -0.0353 -2.104***  -1.80e-07 0.295 0.0771 0.277 0.0689
x Junior/Technical college graduate dummy (0.465) (0.171) (0.813) (1.77¢-06) (0.482) (0.142) (0.472) (0.132)
Model regions dummy x 2010-12 dummy 0.653 0.256 1.450 0.506 1.373 0.470
x University/Graduate school graduate dummy (1.182) (0.445) (1.129) (0.419) (1.062) (0.410)
Model regions dummy x 2010-12 dummy 1.781%* 0.555%+* -2.657%**  -1.69¢-07 2.486%** 0.781%** 2.152%%* 0.717%%*
x Junior/Technical college graduate dummy (0.771) (0.111) (0.806) (1.67¢-06) (0.703) (0.107) (0.675) (0.159)
Model regions dummy 0.234 0.0913 -0.0401 -2.83e-08 0.299 0.0776 0.368 0.0942
% 2007-09 dummy (0.355) (0.141) (0.702) (4.86¢-07) (0.336) (0.0977) (0.327) (0.0962)
Model regions dummy -0.175 -0.0647 2.286%** 0.00183 -0.795* -0.116%** -0.681 -0.100**
% 2010-12 dummy (0.553) (0.197) (0.689) (0.0107) (0.442) (0.0377) (0.427) (0.0394)
Model regions dummy 0.204 0.0789 -0.0505 -3.57¢-08 0.194 0.0471 0.203 0.0473
(0.295) (0.116) (0.335) (3.64¢-07) (0.282) (0.0730) (0.265) (0.0662)
2007-09 dummy 0.191 0.0734 -0.0233 -1.77¢-08 0.127 0.0295 0.0864 0.0190
(0.130) (0.05006) (0.239) (2.77¢-07) (0.126) (0.0303) (0.121) (0.0273)
2010-12 dummy 0.205 0.0791 -0.195 -1.15e-07 0.216 0.0526 0.151 0.0343
(0.197) (0.0772) (0.327) (1.14¢-06) (0.179) (0.0469) (0.176) (0.0424)
Age 0.0183 0.00697 -0.0702*%*  -5.43¢-08 0.0461** 0.0105%* 0.0486%**  0.0105***
(0.0205) (0.00779) (0.0313) (5.11e-07) (0.0191) (0.00435) (0.0184) (0.00403)
University/Graduate school 0.0869 0.0333 1.328%** 3.96e-05 -0.675%* -0.114%%* -0.631%* -0.103%**
graduate dummy (0.316) (0.122) (0.387) (0.000299) (0.287) (0.0353) (0.272) (0.0328)
Junior/Technical college 0.0324 0.0124 1.181%** 9.32¢-06 -0.447%%  -0.0911*** -0.453*%%  -0.0875%**
graduate dummy (0.205) (0.0784) (0.267) (7.56e-05) (0.195) (0.0353) (0.188) (0.0323)
Annual income of the spouse -9.93e-05%* -3.78e-05**  -0.000113*  -8.72e-11 -6.75e-05*  -1.53e-05 -4.16e-05 -9.00e-06
(4.38e-05)  (1.67e-05) (5.88¢-05)  (8.36¢-10) (4.08¢-05)  (9.33¢-06) (3.90e-05)  (8.47¢-06)
Living together dummy 0.312 0.122 -0.0687 -4.62e-08 0.154 0.0372 0.172 0.0402
(0.206) (0.0816) (0.359) (4.23¢-07) (0.195) (0.0502) (0.201) (0.0503)
Equivalent to the state of 0.793#** 0.308%*** 0.276 3.98¢-07 0.689%** 0.199%** 0.770%** 0.220%**
living together dummy (0.213) (0.0784) (0.264) (3.81e-06) (0.187) (0.0646) (0.182) (0.0626)
Number of children under six -0.672%%%  -0.256%** -0.450** -3.48¢-07 -0.545%%% (. 124%** -0.469*F*  -0.101%**
(0.0997) (0.0373) (0.176) (3.32¢-06) (0.0906) (0.0214) (0.0850) (0.0191)
Financial index -0.294 -0.112 -2.053***  -1.59¢-06 0.616* 0.140* 0.581* 0.126*
(0.373) (0.142) (0.538) (1.51e-05) (0.338) (0.0775) (0.316) (0.0692)
In standard financial scale -0.165 -0.0628 -0.228 -1.76¢-07 -0.0977 -0.0222 -0.109 -0.0235
(0.109) (0.0414) (0.153) (1.66e-06) (0.102) (0.0233) (0.0984) (0.0214)
Constant term 2.943 3325 -0.648 -0.732
(1.941) (2.580) (1.795) (1.727)
Observations 2279 2252 2279 2279

Note: 1) The numbers in parentheses are robust standard errors.

2) * ** and *** indicate statistical significance at the 10, 5, and 1% levels, respectively.
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Table4 Estimation results for employment

across the number of children

(1) Without controlling for regional factors

Employment Regular employment Nonregular employment Volu:jﬁ)x;:);};engular
Coefficient Marginal Coefficient Marginal Coefficient Marginal Coefficient Marginal
effect effect effect effect
Model regions dummy x 2007-09 dummy 0.467 0.184 0.333 6.99¢-07 0.118 0.0269 0.0184 0.00378
x With one child dummy (0.395) (0.155) (0.879) (3.67e-06) (0.356) (0.0861) (0.345) (0.0717)
Model regions dummy x 2007-09 dummy -0.232 -0.0851 -0.453 -1.51e-07 0.0426 0.00935 -0.0297 -0.00594
x With more than two children dummy (0.458) (0.160) (0.876) (1.06e-07) (0.480) (0.108) (0.475) (0.0935)
Model regions dummy x 2010-12 dummy 0.164 0.0640 0474 1.57¢-06 0.149 0.0345 -0.0459 -0.00910
x With one child dummy (0.483) (0.191) (0.816) (6.73¢-06) (0.456) (0.114) (0.442) (0.0853)
Model regions dummy x 2010-12 dummy 1.179%* 0.428%** -0.381 -1.42¢-07 1.213%* 0.405* 1.074** 0.342
x With more than two children dummy (0.541) (0.147) (0.791) (1.17e-07) (0.557) (0.220) (0.548) (0.217)
Model regions dummy -0.201 -0.0744 -0.936 -1.99¢-07%** 0.199 0.0469 0.285 0.0667
% 2007-09 dummy (0.348) (0.124) (0.748) (9.43e-08) (0.304) (0.0783) (0.300) (0.0797)
Model regions dummy 0.179 0.0700 -0.0941 -6.40e-08 0217 0.0518 0.299 0.0709
% 2010-12 dummy (0.350) (0.138) (0.508) (2.74e-07) (0.338) (0.0892) (0.331) (0.0900)
Model regions dummy -0.179 -0.0668 0.351 6.25¢-07 -0.117 -0.0239 -0.0876 -0.0172
(0.218) (0.0797) (0.274) (9.03¢-07) (0.193) (0.0378) (0.183) (0.0347)
2007-09 dummy 0.319%** 0.123%%* 0.114 1.11e-07 0.24 1% 0.0545** 0.201%* 0.0429**
(0.0915) (0.0360) (0.158) (1.90e-07) (0.0883) (0.0218) (0.0848) (0.0195)
2010-12 dummy 0.128 0.0496 0.107 1.09¢-07 0.0237 0.00512 0.00999 0.00204
(0.114) (0.0444) (0.188) (2.40e-07) (0.112) (0.0244) (0.112) (0.0230)
Age 0.0233 0.00893 -0.0854***  .7.23e-08* 0.0533%*%* (.01 14%** 0.0524%*%*  0.0107***
(0.0150) (0.00575) (0.0233) (3.76¢-08) (0.0150) (0.00323) (0.0144) (0.00294)
University/Graduate school 0.345 0.135 1.568%*** 8.46e-05 -0.661%%*  -0.107*** -0.710%%*  -0.106***
graduate dummy (0.231) (0.0916) (0.358) (0.000120) (0.208) (0.0250) (0.201) (0.0219)
Junior/Technical college 0.125 0.0480 0.707%** 2.11e-06 -0.174 -0.0357 -0.185 -0.0357
graduate dummy (0.159) (0.0615) (0.173) (1.69¢-06) (0.145) (0.0284) (0.140) (0.0257)
Annual income of the spouse -0.000134*** 5. 12¢-05***  -7.18e-05*  -6.08e-11 -9.56e-05%** -2.05e-05***  -6.70e-05** -1.36e-05**
(2.89¢-05)  (1.11e-05) (4.04¢-05) 0) (2.84¢-05)  (6.27e-06) (2.73e-05)  (5.66e-06)
Living together dummy 0.388** 0.152%* 0.273 4.32e-07 0.0620 0.0137 0.0725 0.0153
(0.187) (0.0739) (0.252) (7.12e-07) (0.183) (0.0413) (0.179) (0.0389)
Equivalent to the state of 0.651%** 0.255%%* 0.266 4.10e-07 0.5827%** 0.156%** 0.656*** 0.174%%*
living together dummy (0.163) (0.0620) 0216)  (5.68¢-07) (0.152) (0.0489) (0.148) (0.0476)
With one child dummy -0.912%%*  0.325%%* -0.896%**  -8.85¢-07** S0.613%Hk% 0,121k -0.518%*%%  -0.0980%**
(0.118) (0.0378) (0.185) (4.33e-07) (0.109) (0.0213) (0.105) (0.0196)
With more than two children dummy -1.319%%F  0.409%** -1.032%%*  _5.47e-07** -1.014%k% -0.160%** -0.897%k*  -0.]138%**
(0.148) (0.0342) (0.245) (2.46¢-07) (0.140) (0.0203) (0.136) (0.0188)
Constant term -0.0968 -1.851%* -2.015%** -2.216%**
(0.503) (0.782) (0.517) (0.498) (0.0189)
Observations 4149

Note: 1) The numbers in parentheses are robust standard errors.

2) *, ** and *** indicate statistical significance at the 10, 5, and 1% levels, respectively.
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(2) With controlling for regional factors

Voluntary nonregular
Employment Regular employment Nonregular employment employment
Coefficient Marginal Coefficient Marginal Coefficient Marginal Coefficient Marginal
effect effect effect effect
Model regions dummy x 2007-09 dummy -0.372 -0.132 -2.225 -4.37¢-08 -0.0944 -0.0208 -0.248 -0.0478
x With one child dummy (0.481) (0.155) (1.653) (7.59¢-07) (0.444) (0.0931) (0.431) (0.0715)
Model regions dummy x 2007-09 dummy ~ -1.353%%%  _(338%** -2.510%* -4.04¢-08 -0.549 -0.0936 -0.654 -0.0985*
x With more than two children dummy (0.522) (0.0625) (1.475) (7.05e-07) (0.551) (0.0646) (0.546) (0.0510)
Model regions dummy x 2010-12 dummy -0.0559 -0.0211 0.539 5.28e-07 0.0705 0.0169 -0.229 -0.0445
x With one child dummy 0.612) (0.229) (0.896) (8.76e-06) (0.585) (0.145) (0.567) (0.0956)
Model regions dummy x 2010-12 dummy 0.980 0.370 -1.268 -3.43e-08 1.069 0.361 0.854 0.268
x With more than two children dummy (0.734) (0.233) (1.471) (6.05e-07) (0.775) (0.308) (0.763) (0.295)
Model regions dummy 0.752% 0.293* 0.488 3.66e-07 0.600 0.176 0.718% 0.211
% 2007-09 dummy (0.446) (0.163) (0.675) (5.54¢-06) (0.414) (0.145) (0.404) (0.146)
Model regions dummy 0.354 0.139 1.229 1.26e-05 0.0632 0.0151 0.219 0.0537
% 2010-12 dummy (0.553) (0.220) (0.896) (0.000156) (0.541) (0.133) (0.523) (0.141)
Model regions dummy 0.246 0.0957 -0.173 -2.39¢-08 0.229 0.0572 0.227 0.0543
(0.295) (0.116) (0.445) (3.90e-07) (0.276) (0.0742) (0.259) (0.0668)
2007-09 dummy 0.184 0.0709 -0.00902 -1.65¢-09 0.115 0.0272 0.0757 0.0169
(0.129) (0.0500) (0.270) (6.81e-08) (0.125) (0.0305) (0.120) (0.0275)
2010-12 dummy 0.191 0.0741 -0.179 -2.55¢-08 0.197 0.0485 0.137 0.0315
(0.194) (0.0759) (0.353) (4.55¢-07) (0.176) (0.0463) (0.173) (0.0420)
Age 0.0158 0.00604 -0.0707* -1.30e-08 0.0442%* 0.0102%* 0.0472%%%  0.0104***
(0.0201) (0.00767) (0.0373) (2.18e-07) (0.0185) (0.00430) (0.0180) (0.00401)
University/Graduate school 0.137 0.0528 1.182%* 6.45¢-06 -0.583%* -0.105%** -0.557**  -0.0960%***
graduate dummy (0.305) (0.120) (0.435) (8.81e-05) (0.278) (0.0377) (0.264) (0.0345)
Junior/Technical college 0.106 0.0408 1.073 %% 1.85¢-06 -0.321%* -0.0688* -0.345% -0.0697**
graduate dummy (0.198) (0.0763) (0.321) (2.70e-05) (0.184) (0.0363) (0.178) (0.0329)
Annual income of the spouse -0.000103** -3.94e-05**  -0.000122%** -0 -6.82e¢-05*  -1.58e-05* -4.18e-05 -9.20e-06
(4.34e-05)  (1.65e-05) (6.15e-05)  (3.82e-10) (4.03e-05)  (9.40e-06) (3.86e-05)  (8.53e-06)
Living together dummy 0.350* 0.137* -0.115 -1.67¢-08 0.205 0.0515 0.216 0.0522
(0.203) (0.0804) (0.372) (2.73e-07) (0.195) (0.0531) (0.201) (0.0530)
Equivalent to the state of 0.79 1% 0.308%** 0.319 1.27e-07 0.643 %%+ 0.186%** 0.73 1%+ 0.209%**
living together dummy (0.206) (0.0759) (0.255) (2.17¢-06) (0.185) (0.0636) (0.181) (0.0621)
With one child dummy -0.935%#% (,333%%k -0.425 -7.33e-08 -0.822%k ()] 73%k -0.682%%k  (,]38%*
(0.165) (0.0531) (0.266) (1.25¢-06) (0.144) (0.0295) (0.140) (0.0276)
With more than two children dummy -1.392%%%  0.425%%* -0.872%* -1.02¢-07 SlL141EFE 0,192 -0.980%**  -0.162%**
(0.214) (0.0478) (0.374) (1.72e-06) (0.188) (0.0273) (0.177) (0.0253)
Financial index -0.291 -0.111 -2.019%%%  -3.72¢-07 0.623* 0.144* 0.576* 0.127*
(0.365) (0.139) 0.614) (6.30e-06) (0.329) (0.0768) (0.309) (0.0686)
In standard financial scale -0.171 -0.0652 -0.227 -4.19e-08 -0.106 -0.0245 -0.114 -0.0250
(0.106) (0.0406) (0.167) (7.02¢-07) (0.100) (0.0233) (0.0967) (0.0214)
Constant term 3.219*% 3.128 -0.364 -0.539
(1.894) (2.578) (1.750) (1.691) (0.0189)
Observations 2279

Note: 1) The numbers in parentheses are robust standard errors.

2) * ** and *** indicate statistical significance at the 10, 5, and 1% levels, respectively.
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Table 5 Estimation results for working hours

(1) Without controlling for regional factors

Average weekly working hours

Total sample

(unemployed — 0) Employed Regular employment Nonregular employment
FE RE FE RE FE RE FE RE
Model regions dummy -0.668 -0.289 -0.0577 -1.769 2.062 1.996 -0.738 -1.818
% 2007-09 dummy (1.387) (1.357) (2.693) (2.350) (4.066) (4.129) (3.299) (2.638)
Model regions dummy 1.557 1.975 4.925* 2913 8.736* 11.35%** 3.270 1.634
% 2010-12 dummy (1.823) (1.857) (2.863) (2.484) (4.802) (3.462) (2.943) (2.463)
Model regions dummy 1.658 -1.379 -1.308 -1.856 -0.468 -3.763 0.750 0.362
(3.106) (1.239) (1.812) (1.800) (1.901) (3.183) (2.770) (2.100)
2007-09 dummy 1.447%* 1.757%** -0.996 -0.546 -2.184 -2.435 -0.913 0.0991
(0.679) (0.649) (1.087) (0.963) (2.670) (2.200) (0.907) (0.785)
2010-12 dummy -0.525 0.156 -2.233 -0.930 -0.824 -2.970 -3.250%* -1.335
(0.819) (0.749) (1.413) (1.086) (3.109) (1.970) (1.403) (1.012)
Age 0.0601 -0.0463 -0.298 -0.418%*+* 0.0452 0.242 0.112 -0.280%**
(0.152) (0.106) (0.234) (0.128) (0.517) (0.214) (0.257) (0.130)
University/Graduate school 2273 4.728%** -1.961 1.276
graduate dummy (1.561) (1.623) (2.214) (1.842)
Junior /Technical college -1.372 -0.187 -1.309 -1.041
graduate dummy (1.061) (1.254) (1.848) (1.106)
Annual income of the spouse  -0.000409 -0.000922*** (0.000148 -0.000831*** 0.000535 -0.000793** -0.000256 -0.000709%***

(0.000281) (0.000194)

(0.000443)  (0.000259)

(0.000792) (0.000398)

(0.000496) (0.000253)

Living together dummy 2.820 4.940%** -0.685 2.948%* -1.365 0.879 -1.443 0.891
(1.944) (1.406) (2.993) (1.736) (6.714) (2.699) (2.219) (1.435)

Equivalent to the state of 1.117 1.675 -4.317* -2.177 -10.17 -3.009 -2.479 -1.592

living together dummy (1.387) (1.068) (2.206) (1.358) (7.514) (3.185) (1.951) (1.053)

Number of children under six  -4.955%**  _5267%*** S6.111%%* 5 ] 55%** -10.39%**  _8.862%** 22773k D 9 Rk
(0.527) (0.437) (0.893) (0.612) (1.847) (1.129) (0.885) (0.532)

Constant term 16.83%%% 23 42%** 41.28%%% 47 2%** 43.30%%%  42.10%** 21.64%* 36.29%**
(5.083) (3.630) (8.092) (4.473) (16.15) (7.132) (8.879) (4.410)

Observations 4,002 1,771 1,179

R2 0.070 0.067 0.073 0.066 0.153 0.143 0.028 0.021

Hausman test

Prob>chi2 = 0.0883

Prob>chi2 = 0.2049

Prob>chi2 =0.7966

Prob>chi2 = 0.6471

Note: 1) The numbers in parentheses are robust standard errors.

2) *, ** and *** indicate statistical significance at the 10, 5, and 1% levels, respectively.

3) FE indicates fixed-effect model, and RE indicates random-effect model.
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(2) With controlling for regional factors

Average weekly working hours

Total sample

unemploved = 0 Employed Regular employment Nonregular employment
FE RE FE RE FE RE FE RE
Model regions dummy -0.821 -0.777 -0.894 -2.338 0.700 1.821 -6.176 -3.827
% 2007-09 dummy (1.943) (1.853) (4.029) (3.390) (4.750) (5.847) (4.428) (3.350)
Model regions dummy 2.359 1.511 3416 0.130 5.390 9.683%* -3.947 -2.307
% 2010-12 dummy (2.883) (2.857) (4.592) (3.518) (6.350) (4.822) 4.511) (3.284)
Model regions dummy 1.310 0.388 -4.402%%* 0.0486 -12.08%* -3911 3.479
(3.842) (1.794) (1.569) (2.582) (4.776) (4.805) (2.510)
2007-09 dummy -1.787 0.868 -4.053 -0.118 -11.68* -4.605 -1.696 0.715
(1.297) (0.916) (2.515) (1.435) (6.249) (3.468) (1.886) (1.081)
2010-12 dummy -5.031%* -0.743 -6.899 -0.151 -20.75* -4.788 -2.891 0.413
(2.200) (1.254) (4419) (1.598) (10.63) (3.061) (3.720) (1.382)
Age 0.725% 0.0561 0.519 -0.516%** 3.164* 0316 0.0910 -0.547%%*
(0.385) (0.152) (0.737) (0.177) (1.845) (0.304) (0.630) (0.172)
University/Graduate school 1.846 5.346%* -0.0422 2.251
graduate dummy (2.142) (2.587) (4.065) (2.757)
Junior/Technical college -0917 0.883 -3.390 -0.673
graduate dummy (1.390) (1.573) (2.552) (1.293)
Annual income of the spouse  -0.000385 -0.000797***  0.000165 -0.000727*  0.000320 -0.00131*  -0.000300 -0.000459
(0.000409) (0.000295) (0.000774) (0.000407)  (0.00154) (0.000759) (0.000865) (0.000374)
Living together dummy 0.687 4.519%* 2.444 4.464%* 14.67 2425 -1.657 2.479
(2.432) (1.884) (3.509) (2.074) (9.691) (3.475) (3.139) (1.804)
Equivalent to the state of 2.743 2.927%* -2.326 -1.903 -16.45* -6.141 0212 -0.894
living together dummy (1.979) (1.483) (3.299) (1.841) (9.803) (4.147) (3.141) (1.479)
Number of children under six — -4.694*%% .5 175%%* -5.634%%% 4 B56%** -8.599%** 7 559k -5.389%** 3. 865%**
(0.783) (0.636) (1.355) (0.805) (2.727) (1.692) (1.422) (0.683)
Financial index 1.485 -8.286%** -1.858 -11.90%** -60.54 -6.527 9.050 -6.136%*
(6.237) (2.789) (11.52) (3.581) (54.12) (5.274) (8.302) (3.113)
In standard financial scale 2.478* 0.767 6.939%** 1.684* -0.847 0.242 4.301%** 1.415%*
(1.278) (0.757) (2.294) (0.930) (10.75) (1.753) (1.652) (0.686)
Constant term -48.96** 12.57 -104.2%* 29.34* 8.510 44.65 -57.93 24.10*
(24.41) (13.66) (45.25) (16.46) (206.5) (30.21) (35.16) (13.57)
Observations 2,190 930 249 653
R2 0.062 0.054 0.065 0.048 0.206 0.121 0.055 0.035
Hausman test Prob>chi2 = 0.0057 Prob>chi2 =0.3127 Prob>chi2 = 0.1050 Prob>chi2 =0.3016

Note: 1) The numbers in parentheses are robust standard errors.

2) *, ** and *** indicate statistical significance at the 10, 5, and 1% levels, respectively.

3) FE indicates fixed-effect model, and RE indicates random-effect model.
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Table 6 Estimation results for employment: propensity score matching

(1) Without controlling for regional factors

Employment rate
Level Difference Difference-in-Differences
Model Nonmodel . . . .
. . Nonmatching  Matching Nonmatching Matching
regions regions
(a) (b) (a)-(b) (a)-(b) (Difference from 2004-06)
0.323 0.414 -0.091***  -0.080***
2004-06 (0.468) (0.493) (0.029) (0.027)
2007-09 0.381 0.498 -0.117***  -0.083*** -0.026 -0.003
(0.487) (0.500) (0.038) (0.035) (0.048) (0.045)
2010-12 0.492 0.501 -0.009 0.017 0.082 0.097%**
(0.502) (0.500) (0.049) (0.048) (0.057) (0.055)
Regular employment rate
Level Difference Difference-in-Differences
Model Nonmodel . . . .
. . Nonmatching Matching Nonmatching Matching
regions regions
(a) (b) (a)-(b) (a)-(b) (Difference from 2004-06)
0.110 0.142 -0.032 -0.019
2004-06 (0.313) (0.349) (0.020) (0.019)
2007-09 0.064 0.158 -0.094%***  .0.081*** -0.062* -0.062%**
(0.246) (0.365) (0.027) (0.018) (0.033) (0.026)
2010-12 0.15 0.183 -0.033 -0.042 -0.001 -0.023
(0.359) (0.387) (0.038) (0.034) (0.041) (0.039)
Nonregular employment rate
Level Difference Difference-in-Differences
Model Nonmodel . . . .
. . Nonmatching Matching Nonmatching  Matching
regions regions
(a) (b) (a)-(b) (a)-(b) (Difference from 2004-06)
0.199 0.260 -0.061** -0.065%**
2004-06 (0.400) (0.439) (0.026) (0.023)
2007-09 0.312 0.326 -0.015 0.005 0.046 0.070%*
(0.464) (0.469) (0.036) (0.034) (0.043) (0.041)
2010-12 0.342 0.308 0.033 0.070* 0.094* 0.135%**
(0.476) (0.462) (0.046) (0.047) (0.051) (0.052)
Voluntary nonregular employment rate
Level Difference Difference-in-Differences
Model Nonmodel . . . .
. . Nonmatching Matching Nonmatching Matching
regions regions
(a) (b) (a)-(b) (a)-(b) (Difference from 2004-06)
0.193 0.243 -0.050** -0.053**
2004-06 (0.395) (0.429) (0.025) (0.023)
2007-09 0.307 0.300 0.006 0.025 0.057 0.078**
(0.462) (0.459) (0.035) (0.033) (0.042) (0.041)
2010-12 0.333 0.288 0.046 0.081%** 0.096* 0.134%%*
(0.473) (0.453) (0.045) (0.046) (0.050) (0.052)

Note: 1) The numbers in parentheses are robust standard errors.

2) *, ** and *** indicate statistical significance at the 10, 5, and 1% levels, respectively.
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(2) With controlling for regional factors

Employment rate
Level Difference Difference-in-Differences
quel NO@odel Nonmatching  Matching Nonmatching  Matching
regions regions
(a) (b) (a)-(b) (a)-(b) (Difference from 2004-06)
0.323 0414 -0.09] *** 0.059*
2004-06
(0.468) (0.493) (0.029) (0.038)
2007-09 0.381 0.498 -0.117%** 0.032 -0.026 -0.027
(0.487) (0.500) (0.038) (0.044) (0.048) (0.058)
2010-12 0.492 0.501 -0.009 0.136** 0.082 0.077
(0.502) (0.500) (0.049) (0.064) (0.057) (0.074)
Regular employment rate
Level Difference Difference-in-Differences
quel NO@odel Nonmatching  Matching Nonmatching  Matching
regions regions
(a) (b) (a)-(b) (a)-(b) (Difference from 2004-06)
0.110 0.142 -0.032 0.041*
2004-06
(0.313) (0.349) (0.020) (0.027)
2007-09 0.064 0.158 -0.094 *** -0.019 -0.062%* -0.061*
(0.246) (0.365) (0.027) (0.026) (0.033) (0.037)
2010-12 0.15 0.183 -0.033 0.072** -0.001 0.030
(0.359) (0.387) (0.038) (0.043) (0.041) (0.051)
Nonregular employment rate
Level Difference Difference-in-Differences
M9d61 NO@odel Nonmatching Matching Nonmatching  Matching
regions regions
(a) (b) (a)-(b) (a)-(b) (Difference from 2004-06)
0.199 0.260 -0.061%** 0.020
2004-06
(0.400) (0.439) (0.026) (0.033)
2007-09 0312 0.326 -0.015 0.062* 0.046 0.042
(0.464) (0.469) (0.036) (0.044) (0.043) (0.055)
2010-12 0.342 0.308 0.033 0.076 0.094* 0.056
(0.476) (0.462) (0.046) (0.060) (0.051) (0.069)
Voluntary nonregular employment rate
Level Difference Difference-in-Differences
M9d61 No@odel Nonmatching Matching Nonmatching  Matching
regions regions
(a) (b) (a)-(b) (a)-(b) (Difference from 2004-06)
0.193 0.243 -0.050%* 0.029
2004-06
(0.395) (0.429) (0.025) (0.033)
2007-09 0.307 0.300 0.006 0.079** 0.057 0.050
(0.462) (0.459) (0.035) (0.044) (0.042) (0.055)
2010-12 0.333 0.288 0.046 0.070 0.096* 0.041
(0.473) (0.453) (0.045) (0.059) (0.050) (0.068)

Note: 1) The numbers in parentheses are robust standard errors.

2) *, ** and *** indicate statistical significance at the 10, 5, and 1% levels, respectively.
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Figure 1 Changes in the employment rates of women in Japan

(1) Employment rate

- — - O =]
=
0.1
2004 2005 2006 2007 2008 2009 2010 2011 2012

v [l ] TRgiCOS i) = Nenmodel regions

(3) Non-regular employment rate

i /}-—_.__O__’-‘-"'--J
o M.l——' o ; =)
5 o -
- —
215
i 105 r 08 2000 201
e Yf0di] — - x|

(2) Regular employment rate

(4) Voluntary non-regular employment
rate

0.45

Note) The vertical line in each of the figures indicates the 95% confidence interval.
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ABSTRACT

In Japan, the waitlist for childcare is a serious problem. This problem restricts mothers from
working, even if they desire to work. One reason for this problem is the regulation of the market
for childcare services. This regulation results in childcare prices that are too low, which prevents
an increase in supply. Regulations need to be removed to increase the availability of childcare
and to increase the cost of childcare. However, increasing the cost of childcare may burden
mothers. Therefore, efforts should be made to decrease the burden. One method may be to
increase the wage level for females. In sum, to address the long waitlist for childcare and increase
the female labor supply two things are required: 1) increase the price of childcare services, and 2)
increase the female wage level.

In this paper, the effects of childcare cost and female hourly wage on Japanese female
labor supply and use of childcare service were investigated with data from the 2000s. According
to the literature extant, the cost of childcare decreases the female labor supply and use of childcare
service. However, most of the relevant literature is based on cross-sectional data from the 1990s.
Therefore, it is important to examine decisions to work and use childcare with data from the 2000s,
as there is heterogeneity in the regulation of childcare services in Japan. Specifically, regulations
were changed in the 2000s, which may have affected mothers’ subsequent decisions. Therefore,
data are needed to confirm whether decisions changed with data from the 2000s, and panel data
are needed. The data used herein were “The Longitudinal Survey of Adults in the 21% Century
(LSA21)” from 2002 to 2012. These data were used to estimate a model considering three factors:
heterogeneity, sample selection bias, and regional differences. Multinomial Logit Model with
unobserved heterogeneity was used to estimate heterogeneity. Sample selection bias occurs when
data about the cost of childcare services and wage of women cannot be observed because there
are individuals who do not use childcare services and do not work. To address this issue, imputed
values were derived from a Heckman selection model in the estimation of a Multinomial Logit
Model. When considering regional differences, data from the “The Survey of Social Welfare
Institutions” were used to consider the availability of nurseries.

From the analyses, two conclusions were made. First, Japanese mothers choose not to
work and use childcare services when the cost of childcare is high; however, an increase in hourly
wages offsets this negative effect. This was especially true in the estimation results of the working
sample that used licensed childcare services. Second, when controlling for unobserved
heterogeneity by estimating the fixed effect model, significant negative effects were not observed
between childcare cost and the mothers’ decision to work and use unlicensed childcare service.
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The Effect of Childcare Cost on
Female Labor Supply and the Use of Childcare Service

1. Introduction
In Japan, there is a long waitlist for childcare. This restricts mothers from returning to work, even
when they desire to do so.

Childcare regulations underlie the problem of long waiting lists. Specifically, childcare
regulations produce an excessive demand for childcare services so that the cost becomes lower
than the equilibrium price (Shu & Oishi, 2003; Suzuki, 2007). The low cost of childcare services
restricts new market entries; this produces an unhealthy circulation that disrupts competition in
the childcare business. Facilities are divided into licensed or unlicensed childcare centers', which
is determined according to their size and the number of childcare workers. The facilities are
regulated by the Minimum Standards for Child Welfare Facilities. Licensed childcare centers
must satisfy all regulations. Children must go to unlicensed centers while waiting to be accepted
into a licensed childcare center. It is difficult to establish a licensed childcare center in a city area
since there are size requirements for centers and there is limited space in cities. Therefore, the
number of children waiting to be accepted into a licensed centers is greater in the city than in the
suburbs. Parents generally prefer licensed childcare centers because they are more cost effective.
Specifically, the cost of childcare at a licensed childcare center is cheaper than at an unlicensed
one. Moreover, the facilities and the environment at licensed centers are better than unlicensed
ones. This is because licensed centers are financed by the public and fees from parents.

To address the childcare waitlist issue, licensed childcare centers must augment the
number of children accepted, and licensing criteria must be eased to facilitate the licensing of
unlicensed centers. The Japanese government launched a project called the Strategy for Childcare
Services for all Children. It eased the regulations to allow companies and Nonprofit Organizations
(NPOs) to participate in the childcare business in 2000, which was previously limited only to
municipalities and social welfare corporations. In 2001, it also permitted centers to accept more
children than their designated capacity. In 2002, the project withdrew the limitation on part-time
childcare workers. This project was renewed as the New Strategy for Childcare Services for all

Children in 2008. It aimed to develop nursery services quantitatively and qualitatively. While this

! The use of licensed childcare centers is decided by household income. Users with low payment capability
are the primary users of licensed childcare centers. However, household income is not considered in the
unlicensed childcare centers. Another merit in using unlicensed childcare centers is that the burden on
mothers is small. For example, users of unlicensed childcare centers are able to leave their children from
6 o’clock a.m. to 10 o’clock p.m. Some unlicensed childcare centers open at midnight. If mothers have to
work overtime, the unlicensed childcare centers are useful. However, the users of unlicensed childcare
centers are usually able to leave their children from 7 o’clock a.m. to 6 o’clock p.m. Compared to the
users of unlicensed childcare centers, the users of licensed childcare centers are restricted by time.
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has been the process for easing regulations since 2000, waitlists for childcare have continued to
be a problem. One reason why this problem has persisted is that the female labor supply has
increased. Thus, as the female labor supply has increased, the demand for childcare services has
also increased. Therefore, the waitlist for childcare problem will persist until the supply of
childcare meets the demand. Thus, it is possible that excessive demand is not offset by the current
supply of childcare services; indeed, the cost of childcare services is at a low level. By increasing
the supply of childcare service is an effective way to offset the excessive demand. However, the
current price level is not high enough to increase the new supply. Thus, the regulation needs to
be removed to increase the number of children who can be enrolled and to raise the price. However,
increasing the cost of childcare may burden some mothers. Therefore, the burden should be
decreased, and one way this could occur is by increasing wages for female workers. An increase
in the child allowance is also often discussed, but there are concerns that it could decrease
motivation to work?®. In sum, increasing both the cost of childcare services and women’s wages
may remedy the long waitlists for childcare while simultaneously increasing female labor supply.

In this paper, we investigated the effects of childcare cost and female hourly wage on
the female labor supply and the use of childcare service in Japan during the 2000s. The literature
suggests that the cost of childcare decreases both the female labor supply and the use of childcare
services. This literature is based almost entirely on cross-sectional data from the 1990s. However,
it is important to investigate the decision to work and use childcare services during the 2000s;
indeed, the changes in regulations for Japanese childcare services during the 2000s and the
subsequent changes in mothers’ decisions to work and child care likely lead to individual variation.
Therefore, there is a need to confirm in individuals’ decision-making was changed using the data
from the 2000s, specifically the panel data®. The data used herein were “The Longitudinal Survey
of Adults in the 21* Century (LSA21)” and were from 2002 to 2012. Specifically, we estimated
the model on three characteristics: heterogeneity, sample selection bias, and regional differences.
Specifically, we estimated the Multinomial Logit Model with unobserved heterogeneity. Sample
selection bias occurs when a selected sample is not representative of the whole population. In this
case, we cannot observe the cost of childcare services and wage of women who do not use
childcare services and work. Thus, imputed values derived from the Heckman selection model

were used in the estimation of Multinomial Logit Model. Regional differences were considered

2 The increase in female wage has two effects: income effects and substitution effects. If the substitution
effect is larger than the income effect, female labor supply increases. However, the increase in child
allowance only affects the income effect. Therefore, female labor supply decreases if child allowances
increase.

3 The difference in difference (DID) approach is suitable to compare the decision change between 1990s
and 2000s. However, LSA21 did not survey in the 1990s. The DID approach will be a future task.
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by connecting the data from “The Survey of Social Welfare Institutions” and considering the
availability of nurseries.

The structure of this paper is as follows: an overview of the literature; an explanation of
the analytical method; the demonstration of the data; the results of the data analysis; and the

conclusions of the study.

2. Related Literatures

There are a numerous studies on the relation between childcare cost and use of childcare services.

The results of these studies indicate that when childcare costs are higher fewer women work, even

if employment elasticity is low (see Blau, 2001 and Viitanen, 2008). According to Viitanen (2008),
previous estimations for childcare price elasticity specific to childcare use range from -1.86 to -

0.22. Childcare price elasticity relevant to employment ranges from -0.92 to -0.09. Wage elasticity
related to labor force participation ranges from 0.04 to 3.25.

The research on the relations between the employment of married women, child rearing,
and child care services was conducted after 1990 (e.g., Connely (1992), Leibowitz et al., 1992;
Michalopoulos et al. 1992; Ribar, 1992). The studies by Powell (2002) and Vittanen (2008) were
conducted after the studies conducted during the 1990s. Connely (1992) first researched the
relationship between the cost of childcare and maternal career choice. In this area of study, most
studies were conducted in different countries. For instance, Kreyenfeld and Hank (2000)
investigated how the use of childcare services affects maternal career choice in West Germany.
Cleveland et al. (2003) analyzed the relation between childcare cost and maternal career choice
in Canada. Furthermore, Doiron and Kalb (2005) also examined these relations in Australia.
Research by Oishi (2003) indicated that expensive childcare lowers maternal employment
probability using Japanese data. Kimmel (1998) also explored the influence of childcare cost on
single mothers’ employment. In addition, Andrén (2003) analyzed the relationship between single
mothers’ childcare use, welfare, and labor supply. Ludin et al. (2008) highlighted labor supply
elasticity when the cost of childcare was low. Moreover, Lefebvre et al. (2009) analyzed the
relationship between childcare subsidies and labor supply. In other research, Pungello and Kurtz-
Costes (1999) identified the reasons and ways of using childcare services for working women.
Furthermore, Peyton et al. (2001) demonstrated that there are relations between childcare
satisfaction, reasons for choosing childcare, and the quality of childcare.

The current study focused on processes examined by Michalopoulos and Robins (2000);
specifically, in this study, the cost of childcare affected both maternal employment and childcare
use as demonstrated by a Multinomial Logit Model. The results indicated that when salaries are
high, mothers work and use childcare; however, when costs are too high, they do not work or use

childcare services. Michalopoulos and Robins (2000) estimated a Multinomial Logit Model via
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cross-sectional data. In the current study, panel data were used to estimate a model of maternal
employment and childcare choice. Panel data were used to capture unobserved effects. Thus, the
analytical method used by Michalopoulos and Robins (2000) was applied to identify how

childcare cost influences both maternal employment and childcare use in Japan.

3. Model Specification
In this paper, a two choice model was implemented to examine joint employment and the
childcare decisions of married mothers. A Multinomial Logit Model was used. Multinomial Logit
modeling estimates the impact of wages and childcare costs on childcare choice; the modeling is
based on three distinct employment and childcare choice states. These included three different
types of non-maternal childcare that were selected as the primary mode of care. The reference
alternative consisted of mothers who were not working and not using non-maternal childcare. The
remaining two alternatives were (1) mothers who worked and used licensed childcare services,
and (2) mothers who worked and used unlicensed childcare services.

In the Multinomial Logit Model, the ith mother’s utility if she chose employment and

childcare choice state j at t is given as follows:
Viej = By Ciej + By Xiej + €1t (1)

where i =1,..,N, t=1,...,T;,* j=1,...,3. C is a characteristic of the mode of childcare.
For example, the cost of childcare, X are variables of observed individual characteristics,
including mothers’ hourly wages. § denotes a parameter while ¢ reflects an error term. The
subscript V represents the parameter and error term regarding the utility of mother.

The mother choice state Vi;; if Vip; > Vi for all other possible outcomes, where the

probability that state j is chosen by ith mother is given as follows:

v %
exp( Bij Citj"'szXitj)
% v
—1exp( Bk Citke+ByxXitk)

Pitj = Pr(Viej > Vig) = 3 2

p is the choice provability, and j and k are the alternatives. The subscript 1 signifies that the
mother does not work and use childcare services; the subscript 2 indicates that the mother works
and uses licensed childcare services; and the subscript 3 signifies that the mother works and uses

unlicensed childcare services.

4 The subscript i at T; means that the model allows for analyzing unbalanced panel data, but attrition
must be at least at random.



Mothers determined whether they should work and use childcare services according to
the cost of childcare, while their choice of childcare depended on their salaries. Therefore, the
explanatory variables must include both childcare costs and mothers’ salaries.

There are two problems when considering these two items as the explanatory variables.
One is that childcare costs cannot be determined unless childcare services are utilized. The other
is that salaries cannot be earned unless mothers work. Previous studies have accounted for these
problems by setting expected values for childcare costs and hourly wages; these values were then
used as the explanatory variables to create two models of mothers’ labor force participation and
childcare use. Given there was a sample selection bias, Heckman’s two-stage method for
estimating the cost of childcare and the salary was used. The explanatory variables were used
based on the methods used in previous studies.

Estimated equations for hourly wage and childcare cost are shown in (3)—(4) and (5)—
(6) as follows:

Hourly Wage
First Step:
Ly=1if L}, >0
Ly=0if L}, <0
L = 81 Ayx + 85 Af + 85S; + 84Ny + 88 Yi + 8§ Hyp + 871 + 8§V + 85 Ry + £ ?3)
Second Step:
Wi =Wy if Wi >0
Wy, =—if W; <0
Wi = 81V Ay + 87/ A%, + 83'S; + 84 Vi + 62" Ry + 8¢ A + ff 4)

L is the dummy variable; subscript 1 signifies that mothers work and 0 indicates that they do not
work. W is the logarithmic value of hourly wage (JPY). In this study, it was calculated as
follows: annual salary = (weekly working hours X 4 X 12). These logarithmic values were
first set as 1 if the answer was initially 0; this was done so that it would remain O after the
logarithmic transformation.

The estimation of hourly wage in the first stage included: (1) maternal age, A;(2)square
of the ages, A%; (3) a dummy code for educational background, S; (4) a dummy code for the
number of children younger than the school entry age, N; (5) a dummy code for the age of the
youngest child, Y; (6) adummy code for living with parents, H; (7) the annual income of fathers
(per 10 thousand JPY), I; (8) the prefectural job vacancy rate, V; and (9) a dummy code for living

in an urban area®, R. In the second stage, we used (1) maternal age, A; (2) square of the ages,

5 The definition of urban area is Tokyo, Kanagawa, Chiba, Saitama, Kyoto, Osaka, and Hyogo.
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A?; (3) a dummy code for educational background, S; (4) the prefectural job vacancy rate, V;
and (5) a dummy code for living in an urban area, R. A represents the inverse Mills ratio as
follows: A(*) = ¢(-)/ D (+). The subscript, L, represents the parameter and error term for work;

the subscript W signifies the parameter and error term for hourly wage.

Childcare Cost
First Step:
Up=1if UL >0
Up =0 if UL <0
Uie = v Awe +v8 A% +vYST+ VI N + vV + ydHie + ¥ T +v8 Qe + ViR + &L (9)
Second Step:
Cie =Cl if CL. >0
Co=—if CL <O

Cio = VENi +v5 Ve + ¥S L + ¥E Qe + YE Ry + ¥EAY, + § (6)

U is the dummy variable for mothers’ use of childcare services, with 1 indicating use of childcare
and 0 indicating that they do not use it. C is the logarithmic value for the monthly cost of
childcare (JPY)°. The estimation of childcare cost included in the first stage: (1) maternal age, A4;
(2) square of the ages, A%; (3) a dummy code for maternal educational background, S”; (4) a
dummy code for the number of children younger than the age required for school entry, N; (5)a
dummy code for the age of the youngest child, Y; (6) a dummy code for living with parents, H;
(7) fathers’ annual income (per 10 thousand JPY), I; (8) the prefectural potential capacity
rates’, Q; and (9) a dummy code for living in an urban area, R. In the second stage, we used: (1)
a dummy code for the of the number of children younger than the age required for school entry,
N; (2) a dummy code for the age of the youngest child, Y; (3) fathers’ annual income (per 10
thousand JPY), I and (4) the prefectural potential capacity rates, @; and (5) a dummy code for
living in an urban area, R. A represents the inverse Mills ratio as follows: A(-) = ¢()/P(). ¥
signifies a parameter while & shows an error term. The subscript U represents the parameter
and error term for the use of childcare and the subscript C signifies the parameter and error term

for childcare costs.

¢ The monthly cost of childcare during the month of October in the year of investigation was used. The
Longitudinal Survey of Adults in the 21% Century, organized by the Ministry of Health, Labour, and
Welfare, defines child care cost as “the cost for using child care services, including nursery centers and
babysitting children before the school entry age.”

7 The potential capacity rate is the ratio between the population of women aged 25 to 34 years and the
capacities of the childcare centers. A detailed explanation is on page 10.
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The expected values C and W will be used to analyze the models of maternal labor
force participation and use of childcare via a Multinomial Logit Model® with unobserved
heterogeneity a;; by Pforr (2013, 2014). The estimated equations of the Multinomial Logit

Model across time with unobserved heterogeneity are as follows:

exp(aij+B1j Witj+ B2jCitj)

= = forj # B
1+33_ exp(@ix+B1k Witk+ B2xCi
Ditj = Pr(yit — Oj) — k=1k#B ( k1 1k Wigie+ B2k Ciete) 7)

1435 21 ke ©XP( @i+ Bk Wieie+ B2iCick)

forj=BRB

Vit 1s the propensity of choosing whether to work and which childcare services to use of an
individual i at t, o; is the outcome of alternative j, and B is the base outcome. Chamberlain
(1980) stated that unobserved heterogeneity «;; disappears under two assumptions. First, the

observed covariates are strictly exogenous conditional on the unobserved heterogeneity:

vte (1,..,T;),

vji €@, ..]): fyl'tlaij.Wijfij = intIaij.an--- Wir,jCinj-Ciryj — f)’itmijrwitjfitj ®)
Second, the error terms are independent across time, thereby ruling out autocorrelations:
VS, te (1,...,Ti), ]E (1'---'1):£isj J‘gitj (9)

s is intertemporal time. Using Chamberlain’s solution (1980), the term 6;; = PN 63’it0j isa
sufficient statistic for the unobserved heterogeneity a;;, where § denotes the Kronecker delta
function with respect to propensity y;; and outcome o;. This indicates that the sum of
occurrences of an outcome j for an individual i across time is a sufficient statistic for

inclination toward that outcome. Hence, a;; disappear. The probability is given by:

T: — PS Sv..0:
) A T jep exp(Baj Winj+ B2Citj) 7%

- T; — PS Sd. 0:
ZzieAi(Hti1 H;=1.]'¢B exp(,Bl]- Wigj+ BZiCitj) i ]>

T; T;
bitj = Pr (yilzt 6yit01' e Lt 5yitoj (10)

where AiE {(dil! vy diTi )lV] € (1, ,]): ’{;1 6dit0j = ’{il 6:Vitoj = 01]} The summation in

the denominator is taken over all potential sequences of chosen outcomes d; = d;4, ..., d;r; that

fulfill the condition of the sufficient statistic 6;. The set A; is the same for the realized sequence

8 The Multinomial Logit Model assumes independence of unobservable factors across the choices. In order
to consider the unobserved factors, we estimated the Multinomial Logit Model with unobserved
heterogeneity.



y;. W is the salary estimated by the equations (3)—(4) and C signifies the cost of childcare
estimated by the equations (5)—(6). Using Pforr’s method (2013, 2014), this paper estimated the
parameters that maximize the likelihood function. In this paper, three Multinomial Logit Models
were estimated: Pooled Multinomial Logit Model, Random Effect Multinomial Logit Model, and
Fixed Effect Multinomial Logit Model.

4. Data

The data used for this research were based on the Longitudinal Survey of Adults in the 21
Century (LSA21) from 2002 to 2012. The data were presented by the Ministry of Health, Labour,
and Welfare. LSA21 includes data from Japanese men and women who were 20 to 34 years of
age in October 2002. A total of 27,893 individuals (14,150 women and 13,743 men) responded
to the 2002 survey. The response rate was 82.8%. The attrition rate was 3 to 14% annually during
the past ten years of observation. There were a total of 204,390 respondents. In the first year, an
investigator survey was conducted; however, the survey method changed to a mailed survey in
the ninth year. The survey consisted of two waves: those who were adults in 2002 and those who
were adults in 2012. However, only the data from the 2002 wave were used herein as the 2012
wave only contained one year of data, thereby prohibiting panel data analysis. There were three
advantages for using these data. First, the panel data included a vast amount of both time series
and cross-sectional information®. Second, the data contained detailed items about childcare
services and cost. Third, area codes were included that enabled the understanding of localities.
The local information was combined with the Basic Survey of Social Welfare Institutions from
2002 to 2012, which was disclosed by the same Ministry. This study used the Basic Survey of
Social Welfare Institutions and the Population Estimates as data to create the potential capacity
rate. This rate was calculated by the ratio between the population of women aged 25 to 34 years
and childcare capacities defined by Unayama (2011). Childcare waitlist length and childcare
capacity rates have been used in studies prior to Unayama (2011). However, these indexes are
affected by the number of children resulting from marriage and childbirth; therefore, they cannot
be appropriate indexes of the usability of childcare centers (ibid.). For example, these indexes
improve when marriage and childbirth rates decrease even though there is actually a paucity of
childcare centers. This would result in an overestimation of the condition of facilities. Therefore,

in this study, the potential capacity rate is applied to capture potential childcare demand, including

® Although the total number of individual respondents is more than 200,000, the sample size we use is
1,560. This is because, in fact, the data we used is only from 2003 to 2006. The survey items related to
the kind of childcare service is set from 2003, however these items changed after 2006. The survey items
related to the income is also changed after 2006: the income includes not only earned income but also
other income after 2006. In addition, we restrict the sample to married woman having more than one
children.



that of unmarried women. Furthermore, the job vacancy rate was equal to the Active Opening
Ratio of the Job/Employment Placement Services Statistics (General Employment Placement
Situation) from 2002 to 2012. These data were also presented by the Ministry of Health, Labour,
and Welfare.

The descriptive statistics of all variables for estimation are presented in Table 1. These
include four samples: (1) the full sample; (2) a sample that was not working and not using
childcare services; (3) a sample that was working and to using licensed childcare services; and
(4) a sample that was working and to using unlicensed childcare services. In the full sample, the
rate of working mothers was 44.2%, and the rate of mothers using childcare service was 44.2%.
The average cost of childcare per month was 14,773 JPY and hourly wage was 792 JPY; these
were low given that the sample contained women who were unemployed and did not use childcare.
The average cost of childcare per month and hourly wage in the working sample that used licensed
childcare services were 32,990 JPY and 1,777 JPY, respectively. The average cost of childcare
per month and the hourly wage in the working sample that used unlicensed childcare services
were 50,556 JPY and 2,400 JPY, respectively. The average cost of childcare per month and hourly
wage of the working sample that used unlicensed childcare services was higher than those that
used licensed childcare services. The average age of the full sample was 33 years old. The
percentage of all education types was between 20 and 30%, except for those who completed
postgraduate schools (0.6%). The percentage of the number of children who were younger than
school entry age was: 1 (75.0%); 2 (24.3%); 3 (1.6%); and 4 (0.1%). The percentage of the age
of youngest child was: 0 years old (23.2%); 1 years old (22.3%); 2 years old (18.3%); 3 years old
(15.6%); 4 years old (9.0%); 5 years old (7.8%); and 6 years old (3.8%). The 25.4% of the sample
lived with their parents, and fathers’ average income per year was 4,482,360 JPY. The average
potential capacity rate was 0.100 and the average of job vacancy rate was 0.812. The percentage
of mothers who lived in urban areas was 29.8% in the full sample. The percentage in the working
sample that used unlicensed childcare services was higher than in the working sample that used

licensed childcare services. Unlicensed childcare services were popular in urban areas.
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Table 1: Descriptive Statistics

Samples Full Sample Sample Not Working and Not Using Childcare | Sample Working and Using Licensed Nursery Sample Working and Using Unlicensed
Service Nursery

Variables Mean Std. Dev. Min Max Mean Std. Dev. Min Max Mean Std. Dev. Min Max Mean Std. Dev. Min Max

Work 0.442 0.497 0 1 0 0 0 0 1 0 1 1 1 0 1 1

Use Childcare Services 0.442 0.497 0 1 0 0 0 0 1 0 1 1 1 0 1 1

Hourly Wage (JPY) 792.089 1508.985 0 18750 0 0 0 0 1777.129 1808.748  694.445 18750 2400.267 2587.883  781.250 11574.070

Cost of Childcare Services (JPY) 14773.080 19756.660 0 120000 0 0 0 0 32989.570 15853.760 5000 120000 |50555.560 15934.510 25000 100000

Age 33.066 4.229 22 44 31.785 4.145 22 44 34.747 3.732 24 44 32.389 3.958 27 39

Age Square 1111.233 277.927 484 1936 1027.468  262.547 484 1936 1221.235  259.309 576 1936 1063.833  257.838 729 1521

Schooling(ref. Jr. High School)

High School 0.282 0.450 0 1 0.292 0.455 0 1 0.276 0.447 0 1 - - - -

Vocational College 0.185 0.389 0 1 0.166 0.373 0 1 0.209 0.407 0 1 0.222 0.428 0 1

Jr. College or Technical College 0.302 0.459 0 1 0.320 0.467 0 1 0.280 0.449 0 1 0.222 0.428 0 1

University 0.212 0.409 0 1 0.200 0.400 0 1 0.224 0.417 0 1 0.333 0.485 0 1

Graduate School 0.006 0.080 0 1 0.002 0.048 0 1 0.007 0.086 0 1 0.167 0.383 0 1

Number of Preschool Children (ref. One)

Two 0.243 0.429 0 1 0.233 0.423 0 1 0.262 0.440 0 1 - - - -

Three 0.016 0.126 0 1 0.016 0.126 0 1 0.016 0.127 0 1 - - - -

Four 0.001 0.025 0 1 - - - - 0.001 0.039 0 1 - - -

Age of Youngest Child (ref. 0 Years Old)

1 Years Old 0.223 0.416 0 1 0.303 0.460 0 1 0.119 0.324 0 1 0222 0.428 0 1

2 Years Old 0.183 0.387 0 1 0.173 0.379 0 1 0.192 0.394 0 1 0.278 0.461 0 1

3 Years Old 0.156 0.363 0 1 0.100 0.300 0 1 0.227 0.419 0 1 0.222 0.428 0 1

4 Years Old 0.090 0.286 0 1 0.022 0.146 0 1 0.177 0.382 0 1 0.111 0.323 0 1

5 Years Old 0.078 0.269 0 1 0.010 0.101 0 1 0.165 0.372 0 1 0.111 0.323 0 1

6 Years Old 0.038 0.192 0 1 0.001 0.034 0 1 0.088 0.283 0 1 - - - -

Live with Parents 0.254 0.435 0 1 0.222 0.416 0 1 0.303 0.460 0 1 - - - -

Income of Father (10,000JPY) 448.236 191.138 0 1600 463.564  201.472 9 1600 428.109 173.519 0 1350 456.833  241.484 120 1000

Potential Capacity Rate 0.100 0.051 0.021 0.258 0.090 0.045 0.021 0.248 0.113 0.055 0.021 0.258 0.071 0.043 0.021 0.181

Job Vacancy Rate 0.812 0.309 0.29 1.95 0.838 0.303 0.29 1.95 0.775 0312 0.29 1.95 0.912 0.325 0.48 1.58

Urban 0.298 0.458 0 1 0.334 0.472 0 1 0.240 0.427 0 1 0.722 0.461 0 1

Observations 1560 871 671 18

Data Sources: The Longitudinal Survey of Adults in the 21 Century from 2003 to 2006; The Basic Survey of Social Welfare Institutions from 2003
to 2006: and The Job/Employment Placement Services Statistics (General Employment Placement Situation) from 2003 to 2006. All of these were
presented by the Ministry of Health, Labour, and Welfare.

Note: Outliers were excluded from the estimation sample. - mean that there are no pertinent samples.
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5. Estimation Results

5.1. The results of hourly wage and childcare cost

The results of hourly wage and childcare cost are shown in Table 2. The coefficients of education
background were significant (see the equations (1) and (2)). A significant variable in the result of
labor force participation in the first stage (see the equation (1)) is observed in the dummy variables
of the graduates of vocational colleges and universities. Employment probability of mothers in
this category was higher than those who graduated from junior high school. However, there was
no statistically significant difference between other educational backgrounds (e.g., high school;
junior college or technical college; and postgraduate school). The coefficients for the number of
children younger than school entry age were significant for those with two, three, and four
children. This means that the mothers who have more than two children under school entry age
tended to work. All age coefficients for the age of youngest child were significant, except for
those who were 6 years old; this demonstrates that as children get older there is a higher
probability for maternal employment. The coefficient for mothers who lived with their parents
was positive, revealing that employment probability was high for mothers who lived with their
parents. However, this finding was non-significant. In addition, the coefficient for fathers’ income
was significant and negative; this shows that mothers whose husbands have a high income do not
work. The coefficient for job vacancy rate was significant and negative, indicating that
employment probability was low in the areas where job opportunities were plentiful. This may be
explained by frictional unemployment. The coefficient for mothers living in urban areas was
significant and negative, thereby indicating that mothers who lived in urban areas tended not to
work. In the second stage (see the equation (2)), there were significant coefficients for age and
age squared. The sign of the coefficients was positive and negative; therefore, the shape of wage
function was an inverse U-shaped curve. The coefficient for the job vacancy rate was also
significant and positive. This indicates that the hourly wage was high in areas where there were
many job opportunities.

When examining childcare cost (see the equations (3) and (4)), there were several
significant variables regarding the use of childcare services in the first stage (see the equation (3)).
Specifically, the number of children younger than school entry age was significant except the
coefficient of four preschool children. This suggests that mothers use childcare services when
they have more children younger than school entry age. The coefficients for the age of the
youngest child were also significant, except those who were 6 years old. Mothers tended to use
childcare services when their children were older. The coefficient for fathers’ income was also
significant, indicating that low-income families tended to use childcare services. Individuals

living in areas with a high potential capacity rate tended to use childcare services. When
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examining childcare cost in the second stage (see the equation (4)), the coefficients for the number
of children younger than school entry age was significant and positive for those with two children,
and significant and negative for those with four children. Mothers with two children tended to
pay more for childcare while mothers with four children paid less. The coefficients for age of the
youngest child were also significant and negative, indicating that as the children become older,
childcare costs decrease. The coefficient for fathers’ income was also significant. Specifically,
families where fathers had a high income paid more for childcare. The coefficient for potential
capacity rate was significant and negative; thus, people who lived in areas with high rates of
potential capacity paid less for childcare.

When estimating childcare costs, the result of the inverse Mills ratio was non-significant.
Sample selection bias was not a serious problem when estimating childcare cost. However, when
hourly wages were estimated, the inverse Mills ratio was significant. Thus, there was a sample

selection bias; however, it was controlled for by the inverse Mills ratio.
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Table 2: The Estimated Results of Hourly Wage and Childcare Cost

o) @ ) @
VARIABLES Work Hourly Wage Use Childcare Service  Cost of Childcare Service
Age 0.111 585.1%%%* 0.111
(0.125) (187.4) (0.136)
Age Square -0.000971 -7.851%** -0.000967
(0.00191) (2.654) (0.00208)
School (ref. Jr. High School)
High School 1.314 -1,391 1.259
(0.948) (1,853) (1.387)
Vocational College 1.721* -1,224 1.657
(0.956) (1,847) (1.387)
Jr. College or Technical College 1.469 -1,270 1.425
(0.945) (1,852) (1.387)
University 1.856* -992.0 1.805
(0.953) (1,855) (1.382)
Graduate School 2.669 818.5 2.783
(4.658) (2,595) (22.42)
Number of Preschool Children (ref. One)
Two 0.402%%** 0.383%*%** 6,176%**
(0.0909) (0.0942) (1,714)
Three 0.792%* 0.810%* -1,236
(0.309) (0.325) (4,696)
Four 8.277*** 8.119 -25,647**
(0.179) (29.37) (10,757)
Age of Youngest Child (ref. 0 Years Old)
1 Years Old 0.919%** 0.878%*%* -11,648%*
(0.147) (0.145) (5,777)
2 Years Old 1.529%** 1.496*** -11,792%*
(0.152) (0.156) (7,013)
3 Years Old 1.952%** 1.925%** -16,751%**
(0.158) (0.156) (8,072)
4 Years Old 2.755%%%* 2.758*%* -24,480%**
(0.201) (0.202) (9,364)
5 Years Old 3.190%** 3.138%** -27,280%**
(0.244) (0.240) 9,729)
6 Years Old 4.158 4.099 -30,596%**
(40.58) (46.43) (9,931)
Live with Parents 0.0216 0.0130
(0.0910) (0.0933)
Father's Income -0.00168%*** -0.00164%*** 32.18%**
(0.000252) (0.000244) (4.717)
Potential Capacity Rate 5.171%** -26,776*
(1.033) (14,042)
Job Vacancy Rate -0.249* 700.9%**
(0.129) (279.1)
Urban -0.271%%* 158.2 0.0483 -140.3
(0.100) (171.3) (0.112) (1,655)
Constant -4.844*%* -8,506** -5.596%** 43,455% %%
(2.220) (3,983) (2.585) (10,351)
Inverse Mills Ratio 334.382%* -6538.663
(166.2) (4,392)
Observations 1560 1560
Censored Observations 871 871
Uncensored Observations 689 689
Wald chi2 30.12 187.11
Prob>chi2 0.00041 0

Note 1: *** 1% significance level; ** 5% significance level; and * 10% significance level.

Note 2: Coefficients and standard errors are shown in ().

Note 3: Estimated by using robust standard error by bootstrapping method (1,000 times).
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5.2. The results of the maternal labor force participation and use of childcare services

The results of analysis of maternal labor force participation and childcare use are shown in Table
3. Equations (1)—(2) are from the of Pooled Multinomial Logit Model, equations (3)—(4) are from
the Random Effect Multinomial Logit Model, and equations (5)—(6) are from the Fixed Effect
Multinomial Logit Model. The imputed hourly wage coefficients in equations (1)—(5) were
significant and positive, thereby indicating that imputed hourly wage increased the probability of
maternal labor force participation and childcare use. The imputed childcare cost coefficients in
the equations (1)—(5) were significant and negative; thus, imputed childcare cost decreased the
probability of mothers participating in the labor force and use of childcare. This indicates that
imputed hourly wage had a positive effect on maternal labor force participation and use of
childcare service; however, imputed childcare cost also had a negative effect on maternal labor
force participation and childcare use. In the working sample that used licensed childcare centers,
all of the estimation results were significant. However, when controlling for unobserved
heterogeneity by estimating Fixed Effect Multinomial Logit Model, the imputed hourly wage
coefficients and imputed childcare cost were non-significant in the working sample that chose
unlicensed childcare (see on the equation (6)).

The elasticities and marginal effects from the estimation results of the Pooled
Multinomial Logit Model!® are shown in Table 4 for the following variables: imputed hourly
wage, childcare cost for maternal labor force participation, and use of childcare services. The
positive effects of hourly wage on working and using childcare service ranged from 0.706 to 2.638
for elasticity (see on the equations (2)—(3)), and 0.000139 and -0.0000183 for the marginal effects
(see on the equations (5)—(6)). The negative effects of hourly wage on working and using
childcare service were -3.709 to -2.262 for elasticity (see on the equations (2)—(3)), and -0.000022
and -0.000000261 for the marginal effect (see on the equations (5)—(6)).

From the estimation results, the findings confirm that Japanese mothers do not choose
to work and use childcare services when the cost of childcare becomes too high; however,
increases in hourly wages offsets the negative impact of price increases, even when using panel
data from the 2000s. These significant findings were confirmed in the working sample that used
licensed childcare services. Previous studies used cross-sectional data from the 1990s. However,
in the 2000s, childcare policies changed, which may have resulted in changes in mothers’
decisions. Thus, this paper investigated whether mothers’ decision-making changed when using
the 2000s panel data. For example, according to the previous studies, Viitanen (2008) conducted

a survey of the influence of wage elasticity and childcare price on maternal employment and

10 In the analysis of the multinomial logit model, the negative effect of imputed childcare cost is explained
by the difference of children’s age distribution in each sample. We also estimated the sample excluding
mothers who do not have children aged 0 years. Then, we confirmed that our conclusions are not changed.
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childcare use; the findings from this study indicated that: (1) mothers use the services when their
salaries are high; (2) they stop working when service costs become expensive, and (3) the use of
the childcare services is restricted in the condition of mothers’ working. In the Japanese literature,
Oishi (2003) explained that mothers work when their salaries are high, and they stop working
when the cost of childcare is expensive. The paper confirms the results of previous studies, and

indicates that decision-making has not changed from the 1990s to the 2000s.
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Table 3: The Estimated Results of Mothers’ Labor Force Participation and the Usage of Childcare Services

A ) 3) 4 6] (6)
Pooled Multinomial Logit  Random Effect Multinomial Logit Fixed Effect Multinomial Logit
Sample Sample Sample Sample Sample Sample

Workingand ~ Workingand  Workingand ~ Workingand ~ Workingand ~ Working and
Using Licensed Using Using Licensed Using Using Licensed Using

Nursery Unlicensed Nursery Unlicensed Nursery Unlicensed
VARIABLES Nursery Nursery Nursery
Imputed Hourly Wage 0.000908*** 0.00218*** 0.00322%** 0.00462%** 0.00271** -0.00210
(0.000131) (0.000483) (0.000442) (0.00171) (0.00125) (0.00346)

Imputed Cost of Childcare Services ~ -0.000134%***  .0.000101%**  -0.000408***  -0.000332***  -0.000198***  -0.000183
(7.09¢-06) (2.34¢-05) (4.47¢-05) (0.000114) (4.69¢-05) (0.000112)

Constant 4.134%** -3.011%** 11.14%** -1.070

(0.340) (0.886) (1.414) (2.915)
Observations 1560 1560 145
Groups 1009 1009 49
Log likelihood -860.506 -693.717 -19.349

Note 1: *** 1% significance level; ** 5% significance level; and * 10% significance level.

Note 2: Coefficients and standard errors are shown in ().
Note 3: The total number of the samples was 1560, except for the Fixed Effect Multinomial Logit Model. The sample size of Fixed Effect
Multinomial Logit Model was 145. It was estimated by using robust standard error.

Note 4: The reference group was the group not working and not using childcare services.
Note 5: Imputed Hourly wage and imputed cost of childcare service were used as independent variables because multicollinearity issues emerged when

we simultaneously used the independent variables, including age of the youngest child and fathers’ income, in the analyses examining decision-making.
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Table 4: The Elasticities and Marginal Effects for Mothers’ Labor Force Participation and the Usage of Childcare Services

(@) 2 3 (C)] (©)] (6)
Elasticity Marginal Effect
Sample Not Sample Sample Sample Not Sample Sample
Workingand Workingand Workingand Workingand Workingand  Working and
Not Using Using Using Not Using Using Using
Licensed Licensed Unlicensed Licensed Licensed Unlicensed
VARIABLES Nursery Nursery Nursery Nursery Nursery Nursery
Imputed Hourly Wage -0.678%** 0.706*** 2.638***  -0.000157*** 0.000139***  1.83e-05%***
(0.0996) (0.104) (0.715) (2.05¢-05) (2.11e-05) (5.84e-00)
Imputed Cost of Childcare Services 2.170%** -3.709%** -2.262%* 2.22e-05%** -2 20e-05*** -2.61e-07
(0.114) (0.222) (1.003) (6.17e-07) (6.22e-07) (1.68e-07)

Note 1: *** 1% significance level; ** 5% significance level and * 10% significance level.

Note 2: The elasticities, marginal effects, and standard errors are shown in ().

Note 3: The elasticities and marginal effects were calculated by using the estimation results of Pooled Multinomial Logit Model.

Note 4: The reference group was the working group and did not use childcare services.

Note 5: Imputed hourly wage and imputed cost of child care service were used as independent variables because multicollinearity problem emerged
when we simultaneously used the independent variables, including the age of youngest child and fathers’ income, in analyses examining decision-

making.
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6. Concluding Remarks
In this paper, we demonstrated that childcare costs and female hourly wages affect maternal

working and use of childcare services. Data from “The Longitudinal Survey of Adults in the 21*
Century (LSA21)” were used, and were collected from 2002 to 2012. From the estimation results,
two conclusions can be made. These conclusions are discussed below.

First, Japanese mothers did not choose to work and used childcare services when the
cost of childcare became high; however, an increase in hourly wages offsets the negative impact
of the rising cost of childcare. Significant effects were observed in all of the estimation results in
the working sample that used licensed childcare services. The results of this study indicated that
a 1% increase in the cost of childcare decreased the likelihood that mothers would choose to work
and use licensed childcare services by -3.709%; in addition, a 1% increase in cost also increased
the likelihood that working mothers would use an unlicensed childcare service by -2.262%. In
addition, a 1% increase in female hourly wage increased working mothers’ use of licensed
childcare services by 0.706%, as well as use of unlicensed childcare service by 2.638%. The
female hourly wage elasticity was smaller than that of childcare cost in the working sample and
use of licensed childcare services. Specifically, it was about one-fifth of childcare costs. Therefore,
female hourly wages will need to become five times higher to offset the negative impact of rising
childcare costs. In the working sample that used unlicensed childcare services, female hourly
wage elasticity was slightly higher than that of childcare cost; thus, the negative effect of rising
childcare costs was offset. Second, the significant negative effects of childcare cost on the
decision to work and use unlicensed childcare services was not observed when controlling for
unobserved heterogeneity via the fixed effect model. This indicates that childcare cost does not
affect the decision to work and use of unlicensed childcare services.

The results of this study provide new findings about Japanese mothers who choose not
to work and use childcare services when childcare costs become high. Moreover, an increase in
mothers’ hourly wages offset the negative impact of rising childcare prices, even when using
panel data from the 2000s. This was especially true in the sample that chose to work and used
licensed childcare services. The related literature used cross-sectional data from the 1990s.
Therefore, the decision to work and use childcare services in the 2000s has not been studied and
did not consider heterogeneity. However, the decision to work and use childcare services is
important to study in the 2000s given that there is heterogeneity resulting from childcare policy
changes in the 2000s. Therefore, mothers’ decisions may have changed after these policies were

implemented.
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In sum, a policy proposal is put forth: to increase the price of childcare services in an
effort to increase a new supply. In addition, an increase in the female hourly wage is also needed
to offset the negative effects of rising prices. The current study identified how childcare costs
influence mothers’ work and their use of childcare services. There are studies from other countries

that separate childcare costs. This should be addressed in future studies.

References

Andrén, T. (2003). The Choice of Paid Childcare, Welfare, and Labor Supply of Single Mothers.
Labour Economics, 10, pp. 133-147.

Blau, D. M. (2001). The Child Care Problem: An Economic Analysis. Russell Sage Foundation.
Chamberlain, G. (1980). Analysis of Covariance with Qualitative Data. Review of Economic
Studies, 47, pp. 225-238.

Cleveland, G., Gunderson, M., and D. Hyatt. (1996). Child Care Costs and the Employment
Decision of Women: Canadian Evidence. Canadian Journal of Economics, 29 (1), pp. 132-151.
Connelly, R. (1992). The Effect of Child Care Costs on Married Women’s Labor Force
Participation, Review of Economics and Statistics, 74 (1), pp. 83-90.

Doiron, D., and Kalb, G. (2005). Demands for Child Care and Household Labour Supply in
Australia. The Economic Record, 81 (254), pp. 215-236.

Kimmel, J. (1998). Child Care Costs as a Barrier to Employment for Single Married Mothers.
Review of Economics and Statistics, 80 (2), pp. 287-299.

Kreyenfeld, M., and Hank, K. (2000). Does the Availability of Child Care Influence the
Employment of Mothers: Findings from Western Germany. Population Research and Policy
Review, 19, pp. 317-337.

Lefebvre, P., Merrigan, P., and Vestraete, M. (2009). Dynamic Labour Supply Effects of
Childcare Subsidies: Evidence from a Canadian Natural Experiment on Low-fee Universal Child
Care. Labour Economics, 16, pp. 490-502.

Leibowitz, A., Klerman, J. A., and Waite, L. J. (1992). Employment of New Mothers and Child
Care Choice: Differences by Children's Age. Journal of Human Resources, 27 (1), pp. 112-133.
Lundin, D., Mork, E., and Ockert, B. (2008). How Far Can Reduced Childcare Prices Push
Female Labour Supply. Labour Economics, 15, pp. 647-659.

Michalopouloes, C., and Robins, P.K. (2000). Employment and Child-care Choice in Canada
and the United States. Canadian Journal of Economics, 33 (2), pp. 435-470.

Michalopoulos, C., Robins, P. K., and Garfinkel, I. (1992). A Structural Model of Labor
Supply and Child Care Demand. Journal of Human Resources, 27(1), pp. 166-203.

Oishi, A. (2003). Hahaoya no shugyo ni oyobosu hoiku hiyou (Childcare Costs to Affect
Mothers’ Choice to Work). In Kikan Shakaihosho Kenkyu (The Quarterly of Social Security
Research), 39 (1), pp. 55-69.

Peyton, V., Jacobs, A., O'Brien, M., and C. Roy. (2001). Reasons for Choosing Child Care:
Associations with Family Factors, Quality, and Satisfaction. Early Childhood Research Quarterly,
16, pp. 191-208.

Pforr, K. (2013). Femlogit: Implementation und Anwendung der Multinominalen Logistischen
Regression mit "Fixed Effects." GESIS-Schriftenreihe. Kéln: GESIS - Leibniz-Institut fir
Sozialwissenschaften, 11.

Pforr, K. (2014). Femlogit: Implementation of the Multinomial Logit Regression with Fixed

20



Effects, Stata Journal, 14 (4), pp. 847-862.

Powell, L. M. (2002). Joint Labor Supply and Childcare Choice Decisions of Married Mothers.
Journal of Human Resources, 37 (1), pp. 106-128.

Pungello, E. P. and Kurtz-Costes, B. (1999). Why and How Working Women Choose Child
Care: A Review with a Focus on Infancy. Development Review, 19, pp. 31-96.

Ribar, D. C. (1992). Child Care and the Labor Supply of Married Women: Reduced Form
Evidence. Journal of Human Resources, 27 (1), pp. 134-165.

Shu, E. and Oishi, A. (2003). Hoiku service no senzai jyuyo to kinko kakaku (The Potential
Needs of Nursery Services and the Equilibrium Price. In Kikan Kakei Keizai Kenkyu (Japanese
Journal of Research on Household Economics), 60, pp. 57-68.

Suzuki, W. (2008). Hoiku seido eno shijogenri dounyu no kouka ni kansuru kouseibuneki (The
Welfare Analysis of the Effectiveness of Introducing Market Principles to Childcare System). in
Kikan Shakai Hosho Kenkyu (The Quarterly of Social Security Research), 44, pp. 41-58.
Unayama, T. (2011). Kekkon shussan to shugyo no ryoritsukanousei to hoikujo no seibi (The
Possibilities to Manage Marriage, Childbirth and Work and the Development of Childcare
Centers). In Nihon Keizai Kenkyu (Japan Industry Research), 65, pp. 1-22.

Viitanen, T.J. (2005). Cost of Childcare and Female Employ in the UK. Labour, 19, pp. 149-
170.

21






IEHLE3E Lot 0 B ARSI B3 % BRI 4347
BRFEPERFEREE TR AT

TRYH 5 KER

(EF)

ARTHE, ERBELMEOF RAKREHHE OREERIZOWTHHT Lz, SHTICIZEAES
By O 121 HASAFEFE B CE 14 BRFEE) OEZET —Z 2 vz, ZORERIC
E2E MOEIRZLEPHLNIRoT, BT, ZMEOFRIRERGHIM2 10 220 %
20T VDI A N OBE T3, 2005 E DO F W - iR SEIESIERATIC & - T,
2O LMo T D, IS, FEWNIERMERDRED &6 500Dk
Wb, LEOBRREMEIL 10 0A 28212 <725, H2I2, 10 0 A 282585
YV TN T I = LTHs AP Yy MEES Tobit HEEZIToTo & &,
BRI RE OmE R BB, FEARICI > TRE->TD, ZHEDORER
X, MO R OBSGEIFOZDIZIE, RBEMOEMIILHAADZ L, TLT—70W
TIA MAT 4 ADE FARERS, ZBOFMEYED M) EABORRICE RS LLRWZ & &
IR LT D,

1. [FC®IZ
LA, BRI OFMITHM L TE 7o, BAEGEE ORAIC LT FIRIRSERIE

*ARRIZRAE BRI E R B A (BORBIARAIIEFE (BORFAHEENT7EF ) )
SRR D 2L & Bt S5 B T BORICBE 9 D058 (H26-BUk-—ii%-003, HFFEAE -
BEEFEFARS: « (KB OBk Z 2T T\ D, E7o, AR THM L7z 21 it plide A
A PRk 14 FREFEE) | OFRAE SR HRISHFHES 33 ROBUEICHESE, EAGEE LY
A2 7, 2 2SR L T 5,



DOBUED & D FFEFT (30 ALLEBUR) OFIGIX, 1996 FELIT 60. 8% 72> 72t DANE FEITHY
AL, EIED 2015 4EFETIL 91. 9% > TW 5, £7-. ERPICHE LIz ko B IRIKE
IAFER1T. 1996 4EEEITIE 49. 1%72 5 72728 2007 4EFEIC 89. T% & 7o =413 8 B2 U] 5 = &
R HERBLTEBY ., BEITO 2015 FFE X 81.5% &> T B

Z oL, —(ERIERES G 2 L5 T~ T, B IRIRED TS v ie M 4 &
BT ABERE#ERSN TS, 2016 4£8 H 2 AICHEE ShT- TR E~DEE L EH
DIRFERIH ] TiX, [T OMED 72 DIZFFIC L EE LR O BN D HHE OF IRERH DL R
R FOIWSIIER ) & 2017 FEICEH T H L L 2L CHRF 12 A 12 BICiE, B4
TEE T BOR R RS L DRGSRV EAETBREICH LS I N, &S Tk, E
FTEO— O, 4 AICIR O TEIFEZ A LT 5 RIS E VAR IR T 5 BRETE 72
ExAffE e LoD, BEMRtE—77 43y b& LT, BUTHIEL EOIERIZREFTICA
NRWEOEESIZRE L TRE 2 E LMY, BUTOER - MEREETIE. F
WRFEITIFAI & LT3 1 5%I272 5 £ TT, REFTICANLR W2 E DY i1ﬁ6b%
FTHRTES, LB TE#ETIE, ERTOROITISHITEFERETHARYETHD &
BRLTWHZ Lt s, BEONFIIREN THEHER D Lo TWVDHR, ZOHRIT
IHIMIER TR 2 Bkt am « HEm A D 5, WIMIER 2% L2 7 BBURE#R S O R MY
LARETORER T, BBHMOERIZL 2 LE0x v ) 7 odlr - Wiao, PERI&E
SHEFROBEICEN Y | ZMEOIREEE L 13T 2 LIRS T AR R 725, TSt
b, BRREHRAREWZEFHRSH SIS W EW IR R b H 2 (8 2014),

LL7Zens, b3 2 X512, 282 b Lo B RKRELMIT MBI TRE-S
TWD D0, FHRERIICHHT LI ATIHFRIEZ < e, 20—F T, ZhvE THRESE
DSREBLE O PEIZ 5 2 D BB L T3 < OBFZER 7 STV 50 BL TN OBURIRE
BB DIC, REMMICBALTHLEVZ D ET U ARH > TRIRE L ZATH DA,

VEAGHEE (2016) AR LT,

2t THEMEOERRERIFHRICOWTIE, 1996 FFEEITIE 0. 12%I218 & 7270 72 b DA
L. 2015 4EFEITIE 2. 65%IC E TRIE L TV D, 20 4727200 9 BT 20 fE LA R L
TVDHDOD, L T IUEKIR L LT TIRW DI 60 CTh 5, 2D . B
DFEELE R THEL, BRAREOEEIAMA 1 20A K & v 9 FILE RIS ERE 28
D8HEZWATEY, TTH 5 HRE VI ENF L EED 56.9%% 5D THHRIT
H5 (2015 4E), BRAMMBLIEITH > TND 2 EITHEL & 9237220,
UOTTHRRA~DOEE 2 FB T HRF R 12O T

(http://www. kantei. go. jp/jp/singi/keizaisaisei/pdf/keizaitaisaku_honbun_160802.
pdf) [HAKRIE : 201742 A 12 H]

OTRRIERIR A E 2 Tt dE & BIR OSSR oW T () |

(http://www. mhlw. go. jp/file/04-Houdouhappyou-11903000-Koyoukintoujidoukateikyok
u-Shokugyoukateiryouritsuka/0000145575. pdf) [BHEHE : 201742 H 12 A
°THE 175 [ B BUR R S e S B ik ek

(http://www. mhlw. go. jp/stf/shingi2/0000147172. html) [HA&HE : 201742 A 12 H]
CREE (1994) . PEEF - KH (1998), WUJ5 - & (2006) ., fejk - & (2008) ., Hl A - £k (2010)
mE,



T UG AR E T2 o TND T EIEE DR,

Z 2 CARR T, BRAREORAIKIZOWT, TOMREEREZ DN T 5, DHICITE
TR O 121 HEACEEEF IR A (AL 14 FRFEE) | ORET —2 2 vz, Ziu
XoT, BT —# LR & e o TNV A Xeffrd 52 LN TE 20T <,
BRREZES L TCWEHZHMAZ L LT,

AROFRERE MY 32 &, LKHEOBFTRKREIGHIROER & RAFAOFHERND Z
& DBMRDIA DN 7R o T2 1E D, REOBEFFFCIEEB R, (FNE & FIRIRERS
M ORRZ RT Z LN TE T,

AMOESN.TILLTOMEY Th D, 5 2 ETIHFIR - mdREEAMBIL., 6 3 ETIX
SRR HEE 2 B B VAREEBUS I OISOV THERR T 5, FeW\TH 4 2= Clefrifse % i
B D, TLTH 5 ECTIEOITNCHND T —ZIZHOWTHB L, & 6 B CIXEr &SI Z21T
Do WIRIC, BTEHTELOEIT,

2. BIR - EIREEOR

T, BR - EREEOEBIZOWVTHEGE L T <, fid &7 s B IRIREER 1992
FEITHEIT S0, 5@ 0 UHEAUIE IS 1 R/ 2 £ ToR), BIRIKREZL BUS T 2R
N LS, o, FERI D 3 IR EToM,. BB OBEHESEORHE %
FEURITIUTR B2 7roTe, TD%, 1995 FEICNHERENE DB Sh, 1999 FFI123%
BRI B2 b, UL > T, BRIREL NMERELRBEMITLENR - IR
IEDHENL LT2, 2001 FBOE T, REOR LIPS A B & U7 72 & OARFIZE O H

DR EEEIET S 70 TN,

2004 FFBIETIX, BIRREMMO 15 6 22H~DIER, IR - TERERNSEE OF W7
BF~OIR, Z OFEEKRROMEFN 2 E3Thiu, 2005 4 4 FIZHiAT SN, 1% 6 H»
AETIERTEDDE, REFT~DODAFEHFLELTNDHDDAFTTERVWGEER, T0
BEZT>TWVOEMEE (1B TFE2BETLHTEThHoTobD) 23, LT, A, &K
HEOEFIZLID FE2BETHZENREICR-THETHD & Sz,

Z D%, 2009 FEOWIETTIX, BROT- D OEREMENEHIE ORI 8 CTHOFTES:
T OGREROBIEAG, FOFEBKROILTE, /3« v HIRT T AHIEE A, 1EDFERME
DO E0MThiT-, EL D 2016 FFESTlX, FOFEKRBOBUSHENM &2 - H T AlfE
2720 FIlovENT « NUNT IR ST DR E R RS T biciEs, AR

-
—

7

http://www. mhlw. go. jp/file/06-Seisakujouhou-11900000-Koyoukintoujidoukateikyoku/
0000132020. pdf [fef& BT - 2017 4£ 2 1 14 H]

S RAE S EA EE I R R E R BR R - WS () TERE - REEOHLE L)
(http://www. mhlw. go. jp/bunya/koyoukintou/pamphlet/d1/32_01.pdf) Z&M L7z, [
B 201742 H 14 A



S OB VUREREEE B SR, mich, NEKRELZSEBETREIC L=, It
RIS 2 - COBAFATREIC L7120 9572 EOfEE L SO N X OIEFTE biThhT,
T, T LImBVURE - BIRKER 2 RS 2 72 0 OFA Al B ORZE T O PRI A 41
WU EE & B ST & 72, 1995 REICIE, ERARBROBRRE x5 & LT, BIRIKER
fiH & B IRREBRTG IR SN I SN D Z &R odlz, B, 2N bOEHIREE
IIRERTES D 26% Th o727, 2001 4EIT 40%., 2007 4FIT 50% F THlX FF s,
Fo. BIRRETOHSRBEHZOWTIE, 1995 FITREFERER - EAFEEOE NAHN %R
BRICZR D . 2000 4, 2001 fFIZITFFEE OEAFE, EERRORBREIEHE G GRS 2o
7=

7B, LT COFRMRERSHMICOWTERRLERO T, HEEEETEDHNT
WD PERT « BERIREICOWTH Z ZTEA L, BRIKREL DEWVIZO N TN TEL, 77
BIEMELETIE, 6 M (ZMITEOSA 14 HE) DNICHET 5 TEOZENKREZ R
Lz, TOEEHERENRESEL L2 LD, /-, FER 8 BEEERE LA
WM EERENRESEDL L2 LTS, L, FER 6 B R0E L aMENE
RUEGE, TOHIZOWTEMMAKE R L EBOEB IR ED 2 EiX, ELXZR
VY,

L7=no> T, PERIPERIREARRLS &, B - MHEREETED OGN FHE3 1 RIS
5 ETHRRELZRGT 2 & BREUGHIRIIR 10 22A 12722,

3. T XL E ARSI

ZOETIE, ART X0 121 Al EEREERA R 14 FFEE) | OFZET —4
ZRAWT, BIRIKREBISHEICOWTEE L R T 5. FrlZ, B - MIREEOWIER]
%o, B A ORHE R E ORI O BN HRT 21Zh0, THUICBEH L TERAKREDK T A
ZOWNWTHIRTNL,

B—lo, AEFHEFAOCCELOT RIKEO RS 2 MET 5, MFE 1 12id, BRIK
ERFERER LI a0 F RRERGHIFA RS TWA, Tha b & TSI 10
DA ~12 ARG Db %< (31.1%)  IRWT 112 22 A ~18 23 H K | 23%\ (27.6%)
ZENOND, ZO 20T TEED 8. 1% E DTS, T, Aifi CHEGRL=F L -
IERELE TR LB O ERRE ETHA L TO A LN E N2 L2 BT 5
EEZTEVWESY, 2ok HIC, FER 1 R ETHERERELZREGL WS LE
ZAONDEMEL VD —FHT, TR LY RIUREZGY LT THAERL T D tkb 7
<72, BEE 4B OEMITBISHIM 10 DA R E 2> TV 5D, 7272 L, BRI 3
MAZGILZLIFHmOL I THY ., ZVDiE 18 7 H~10 22 H K0 (12.7%) . 16 72 ~8
DPHARG) (10.2%), 13 A ~6 ARG (7.8%) Toh-olz, fili T, 18 AL EOE
T 1 Bz b, LEo X 51z, BGORED BI%, L0 F RIRERGHMIZE



- IBIREEDOREICAELE SNDATREMER H D L EZ DN D, L LMl T, IEHESH
TET 5 HUS ERRICEIZET S AN ER L TV Dt b D anZ Lidbinolz,

36MALLE 1
240 B ~36M ARG =
1I8SMA~24M ARG
12N A ~ 180 AR
10MA ~ 120 BRI
S8MA~I0MARE  —
6MA~8MARXRE —
SMA~6MARE ——
1TMNA~3MNAXRE =
2B~ 1MAXRE n
5H~2:BMRE 1
5HK#E m

(7= i) EATEE RS EARRE) L0 EHIEK,

BT, B - ERIEE D 2005 FERT TR TH RAREBRGORIAEL L TN 5D
DERT Do THLARRIE, 21 HACRREE WA OEZET — X 2 EENEFH LI O
EHOWTWS, B 2 1%, F 1 FHEROFRAERGHMZ R-b0Tho, 72ZL,
B - MEREENGERTT S, 2 1% 6 2 A 12725 & TG AIREIZ 722 5 72 2005
T4 AEBIZLT, B 1 FRZNLRNCHAE LTEG6 & ENLIEOSE L 2nT T,

IhERSLE, BUGHRE 10 2 CHEX IO ONS X212 L T, ENLLEOEFEIT 72 <
o TNWAHZ ERbMND, L LIERIERICBWTE, ThLETEH_TI10hA 2825
BRLZDBML T2 ERNbnd, £io, ME 1 L8 ey BRKREZEIG Lo
HEIFZONHELTHIZED TWDTD, 0 DEIENRE W, 7272, BUGHR 0 55 CTh 5
A TERERICRELS o TWVD, ZHETERKRENRE LT EICLD2bDEEZD
N5,

F 2 51 FHEROF RMKERFHNHR GEAR)



F1FOFEN200544 B LUFT B1FORAEN2005%4 A LR

40

30

20

10

6 1b Zb 3Y0 6 1X0 2Y0 3b
BRALREHMNA)

(F—2 i) BEAGEE 121 A RAEEREETE Pk 14 FRE#) | (2002-2012) K
D EFAERK,

(1) N=79 (). 232 (FH),

(1 2) IEBLUBEELNEICIRE L=,

BT, SRR O IR S OP b NNk U C B A R 5. M 3 1E. B 1 T
D HEAE I N IESOE DRIE NN Z T, AR UL O RV B OB K/INT > T
B4 LCBUSR A R b O Ch D, = 2 COREIRE ORIT. AEEIFRO 4 50
FAMIT 3 SRR OB (ZHLIE THCHOREIRE R ) © L IRFR) 12 k> TR
FEEAIC ., RO I B R A% 0. 3WBL LA AIiA T 72,

R 3 O LENIE | FOMESERIELINI T o 73 A Th 575, MBI iR
750.3%KM () £V bLLE () OFNLYEMOBERS, FE (1 FOREN
BUER Th-158) THENRABETHS, THbDY L F YA ZHRNEVAICH
BT HUEIRH D5 5D, PO b I R ORI HRE T~ AF & FE &
W, BRI % B AL S5 TR A R T X 5,

F 3 5 1 FHEROF RASERFTHIR GEAERAY - AR VL& e Rp])

P ZOEBOERIZH T - Tk, 121 HARFEE WA (R 14 ) | OF 1 [FHH
BTOMEET — X TR CTE D REHENROT =2 2 HNTn5, L, ZOHEEFER
DT —HZIXF 2 FLEMAE L TO RN, BERH > THMGERIE L TWAEE, 7—
B EERICER CERVERICR S TWNDEWVIRARD L Z LICHESNIZV,

6



F1FHEN200554 A LLAT(A) F1FHEN200554 A LLFIT(B)

o
©
o |
<
o |
™
o |
N
o

O -

FE1FHEN200544 A LU (A) SE1FHEN200554 A LU (B)

3 -
o |
<
o |
™
o |
N
9 _

o T T T T T T T T

0 10 20 30 0 10 20 30

BRAEIRGEHEMA)

(F—2 i) EAGEE 121 A AAEERIETE Pk 14 FRE#) | (2002-2012) K
D EFAERK,
(fE1) N=50 (/e k), 29 (FHb), 122 (/EF). 110 B F),
(7E 2) KFEHh D A IR B RS 0. 3% R0, BIZF U< 0.3% U ETHD Z &
R,
(1 3) IEBLBEELMEICIRE L=,

FIC, BRREOK T A OB EMRT 5, ME 4L, 1 ADOTERWD Lotk FRIR
(O THEZRLIZbDTH LD, MHBIRRIREL RO IS RFFIOR LTS, 2K
OIEMZHER TS L, BRKREOKTHIZ 3 A -4 AICHEBEPT LTS, RICEVLDIT
10 HiZ>TnWo, ZhuE, REFTOBEEAFTN 4 AICEESN TS ZENERIZHD
EEZOND, 10 ARZVDIL, ZORFHOIRENC L > TIREATIZZES BH L2 LB X
bivd, 34 Al %#?5ﬁﬁi FRRTOFER T B LE 3 vy (0. 3% LA 1) & X DB
2725 TWD, TO—JT, FRHIFR T E FLRAME (0. 3%A0H) &2 OB IR X
., DLADEBIE LTS, Ziud, FEITES N THRATDNE LWIGE, REFTOA
A OFAICAEDE CHERARELZ VOXT TERETI2NROTNDEE NI T EE2RER LT
AT

0 =D X9 X L FOHAN 20054 ALIRT CTH- THLUUETH-TH R b7,
7



BIF 4 FRIREKRTH (B - AR L ERG)
21K MR BIFFHIRE L R0.3% KT | AR ERELZE03%LIE
Freq. Percent  Cum. Freq. Percent Cum . Freq. Percent  Cum.
1H 11 3.64 3.64 5 3.11 3.11 6 4.26 4.26
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BN TOZETHD,
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% E TORNTIX, FEIEELENED D ERINEL 2P ABST 22 6N TE L, 20720,
1 E TR TE 2 BRREITFREMICHRK 10 0A LWVWx 570 ThsH, IEREIZE-
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T, ZThaflL=FRKREREDOLND L9 IThkoT,

ML LCIkomE M5, £, dUEESTT S 7z 2005 4F 4 LRI 17
WHEAE LTeA1C 1, ZNLSNC 0 & 725 2 X — 258 (BUBEIEATHRIEE Y I —) Th b,
Fo, BEFNRAI—FERL, B1FN1I~3 AEFNOHAIC1 L Lz, &6, WiE
ERATHREE S I — L RAENY I —ORERZFER LT, ZNICE- T, ERIER, B
AFENOBERRELEEDNM U I-OREET D, 2 br— VB8 e Uik, Mxeofi
WREILE, RO X I — FEMNGERMRH Y ¥ I —"1, EIFEESHESEH ¥
U2 MA T, 22 COREREFNGENMRHR Y I —1X, ZOEDEIZIFICRE LS DT
7L REOWTNOLOED IR N HIUE 1 L7225, EEERBICOVLTIE, MO
RERSAITIME OFIE 2% E L THEEU OB RRENRETED LI 1Ch> TN
REPEDN B 130>, BIRKREZIER Lo Ol EECIRBHRSMEAET D AR o 5, F7z,
FHEPTNFEV MR IR S F OFEE, BRREZER T2 LB AL S5
IWREFFOLEBZBILD,

LI EOFBAEE T, 4~12 AAEEFNOF TOENEMD Z ENTERY, ZTDOH, R
EENXI—DRDVIZ, 4~6 HAEENF I—, T~9 HEEFNF I —, 10~12 HEEFNS
SO 3EHE, ZO 3B L BUEERATHRRAEY I —DOZEEEHWT, 4~12 AAEEN
DOHFTOFEMNZOWNT HFER L T,

LU ORI EL & BB )G T 5 ARG EITXER 8 1T, 7eds. HHXTHIREE
IR LR D e D BRI, BARRERTIOFERN D2 BN TN D,

s Ak (FIRREHROIER B % 24T)

b EEMNGEIRTTH D F I —13,. DAFEERVETHD, ZOFI—ERIZHT--> T, 2
OOEMERZHWTNS, 12X, BicAFom¥EREL L CRHARRERGIE L LT
FEFNFEREXDAH L2020 THY ., &9 1 2iF, BEMIKICED L S 2RE ) —
EANRHLENER Y b O TH D, BIEIEE 2 FEA (2003 4) 2265 7 HFHAE (2008 4F)
W TT, $RFILEE 6 BIFRAA (2007 ) 5 10 BIFAA (2011 &) (2T CHERIERM &
Nize 728, BB IAANSCEBEEDNED NOHAITEHE LI OWTEZDL LI BFRRH D,
Zokric, BHEOBRIIETRELRD OO, S EEEREHTHLZ L E, T
YA ZOMARDBEND, 2 O0ZBEIADLET I HOOLEHETH5Z L1272, 2003 FE1D
2008 4 F TIXATE OB RE B ICKIL L, 2009 4E LAt 8 O RIE B IS U=, B
HEOBEEFREL UL THIHAMEREE W) R <y, BB LD DS ERDRNEEZZD
b, L, ARBOSH CIXERBES LMEIZRE L TWDHTD, ERAOEDIEIZS
WTIEH 2 DOERINO/OLNDEIFICREREZTEL RN EEZE X LND, FEEE, HEHELT
WD 2007 FE & 2008 FEICHBWT, FHERS 1 AWDIERBE LM ORIEZ LD & BiE TR
LEBEZTWIUE, ZDHH 8%IFHETHLRL (HRRAET) [Z/h>TW5D, 727201,

HIECHY ERIZELTNTEH, TDHHA4EF%RE TR L WRAST) (2R TW5,

0 THERFMEBHIES) &%, EREEBHE, 7Ly 7 221 L, 162 - KERFZ O
Mo B - M L FTESNE GRE) ORBROWTIOORIED Z L AR L, BER
R CAIRE TR S ) BE 2 BT 5 b TIE R,
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£k (N=238) BRAAMAI6MAUT (N=228)
FHiE FERE SME KKXE THE RERFRE &M &EXE
BRAEDEGHFEIMDABRS = — 0.181 0.386 0 1 0.145 0.353 0 1
WIEABITREES S — 0.811 0.392 0 1 0.807 0.396 0 1
BEFhFs— 0.227 0.420 0 1 0.228 0.421 0 1
WEXBITHRAES S —xBEFLFS— 0.172 0.378 0 1 0.171 0.377 0 1
1"3A4%=— 0.227 0.420 0 1 0.228 0.421 0 1
4~6A5=— 0.231 0.422 0 1 0.232 0.423 0 1
1~9A&=s— 0.261 0.440 0 1 0.254 0.436 0 1
10~12A%3— 0.282 0.451 0 1 0.285 0.452 0 1
WEMITREEF S —x4~6AF— 0.202 0.402 0 1 0.202 0.402 0 1
WEMTREESI—XT~IAFT— 0.210 0.408 0 1 0.206 0.405 0 1
WEMITHRREES I —x10~12A 43— 0.227 0.420 0 1 0.228 0.421 0 1
X FHRELLE 0.366 0.401 0 2.448 0.359 0.398 0 2.448
HEBRIE
PALUTH=— 0.265 0.442 0 1 0.272 0.446 0 1
100~299 A% = — 0.294 0.457 0 1 0.303 0.460 0 1
300~999AF = — 0.214 0.411 0 1 0.211 0.409 0 1
1000 AL ES'S— 0.227 0.420 0 1 0.215 0.412 0 1
BEFRNERESRHY F=— 0.130 0.337 0 1 0.132 0.339 0 1
ARMYBHESEHYFI— 0.706 0.457 0 1 0.697 0.460 0 1
(P EATHEE 121 MAChAEERTRA (R 14 ) 1 (2002-2012) K0 45
TER,

(1) FHAHED | ADESRELVEICRE LT,

ZIbIiE, KR IR LIEATTEREHRT 5, 22Tl 6 2OHEEEZIToTo, HEE
A1 6 A4 ITHTTUIRAEENSY I — HEERX A-2 & A4 I TSOEERITHRHEE S I —
LORERELET) EHALAKICAVELOTHD, Z0ob, #HEX A3 L A4,
Hrh o IO E R L < LB RIRERISHIRIAS 16 22H LT OF 2T - 72, Zhid,
PEBRIRZED 2 DA EBRWNT, A 1% 6 2 A2 ETERKRELZT - BT 5 &,
WX 16 2A L2570 THD, Zalx TWIUE, IEEDIEESMZEATLEST
WHT=H, BEEMAORVMEAIZELDbDEEZ NS, Z 9 LA HIE ORI % fite
IZL T, BVMAREZ TR 1 mIC7R > TR HIER LTV D22 61E, IESEDOZRZ K
WICHEEL CTLE D72, 16 22H Z il Lo &etE & bruic, iz, #EENA-5 & A-6 1%, F
EFERFLI—DbYIc46 A, 7~9 7, 10~12 AEFhF I —%2HWi, ZOE%H
W BT Tk, BRIRERS IS 16 DAL FIZIRD Z & T Liehole, ZHud, &%
THIZHR L TR DN == g U RELTCLEI O TH D,

FRAER TV &, HER A1 25 A4 2T T, REERITHHEAE Y 2 —I3FETIX
72 < BOEIEMEATRI: CEWRREMB A LR T 2 RISEVIIR bR, Ll H#HE
XA-1 & A3 TRLND L O, RAEEFNK I —ITETHE ((REIZ0.205, 0.029) Th
D, BAEFNTHIVTERRELMD 10 0A 28 LT W2 Ebnd, 612, #HE
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K A2 & A4 ZRD L, QEEHITHRAEESY I — L RAEFNF I —LORZEHIFIECTHE
Lo T D (FR¥k13 0.292, 0.280), L7=A->TC, hEidipy, BAFN ThHITSIE
ERATHICE RIREMMEN 10 2 A 2Bl LT < ko TnD 2 ERNbnd, HEXA-2 &
A4 TIERAEEINT I —DNEEIZR> TR0V #EER A1 & A-3 TRAT R L
KTV E VI FERIT, WEEITROEAOEIC LD EZARKRENEEZDLND,
4~12 AEENOHF TOEWNIOWTHER T 2720, #ERA-D & A-6IZEHT D, HE
KABERDE, A~6 H, T~9 A, 10~12 HAEFNOE Y I —EHITATHRE L 2> T
5o TDID, BAEFNOFHEFFOLMEICHRT, ZOMOETOLMITE RIKRERG
IS 10 PAZBIE LIZ WE WS ZEeRbnd, Linb, HFEERD L AIZ-0. 271,
-0.188, -0.172 L 72> TEY | 4~6 HAEFEFNOKRN b LIZ <, 7~9 HA&EEN, 10
~12 HEENDIATEIUFN TV DT, HEER A-6 1%, SUBERITHEESY I —&, £ F
NAD 3 FEEOX I —EHORZEELZMZTND, 22 TlE, WIEERITEHIEES I —0
IETHE (BR¥030.288) Lo TWAA, Ziudtk EERITHICRAEE R TR A EN
7o MR S THT & R CHE RRERISHIRA 10 2 H 2B LT VW2 E2ER LTV 5,
fli)7 T, 10%/KETIEH DM, REHRITATHE (R 46 AX I —LORZEENDIA
12-0.359, —0.245, —0.272) t72>T\Wb, L7zW->7T, 4~6 A, 7~9 H, 10~12 A4 F
VI, WTHoHES, BRESRITREFNIZEREI N ENSTRIWNWEAS S,

av ha—VERERDE, 6 >R TOHERICTE W TIEXERENREWZIEIETHE
Lo TND T, EDROHBENKE WIE CIERE LT WIERFHR S E O il 235 -
TWoEEZLND, £, RS ETOHEXTEREFTNERRH Y ¥ I —0ATEH
B O(FRERI3-0.137~-0.123) Thotz, D=, I 5 Lk BN, rhix 78 1
A2 72 D FTICGER LT W E W D, BB LT/hE< e, ARMEIEEWES
ABND, 5T, EEHSBEREEH Y X I —I3FETIER1 o7,

bt (1) HBRRAEZNOEE, LMEOE RRERFHARIL 10 228 282070,
(2) 29 LIAEIANTIEGER N BB o 72, (3) EEE, o AlIzEEn=HE &
DH, RAEFNOBEICREREREL L6 L, 1) FEFTNEREHEBRZOLE LS
DOEDINCHD L, EMEOFRKREMMIZ 10 A Z2B2IC<<R2D, Lo Z K
BT o T,

T g~6 AEFNA I —OFREE 7~9 A, 10~12 AAENE I —DFHEDO KX X 2i3EN
HHLOD, HiE4~6 A1 77 L AL LTHELEZEZA, T~9H, 10~12 A+ D
ZITHE I o1,
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[0.08) 017
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008) 012
10~128 53— 1-0.172%  0.038
10.08)  (0.12)
BERTHREES I —x4~6F 53— ; -0.359%
0.19)
WEMITHRHAESI—xT~IAFZ— -0.245%
0.15)
BEBTHEESLI—x10~123 73— -0.272x
0.15)

FARTE IR E b

0108 0103 _ 0088 0081 _ 0112 _ 0102
©07) 00D (00D  ©O01) 00D 007

REERE (ref=99ALLT)
100~299 N5 = —

300~999AF = —

0.051 0046 0059 0053 0051 0.051
©.06)  ©06) {005 (005 (006  (0.06)
0.208%kk 021140k 1018140kt 0,184k 10.206%0k 021240k
007 00D {007 00D 00D 00D

1000 AU E &S — 01700 0183+  0.13T0k 0134+  0.100%0k  0.1964kx

007 00D (00D 00D 00D 007
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EREHBHESHY 43— 0063 0050 0045 0033  {0.064 0052
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EHE 0094 0019 0087 0013 0.103 _ -0.044
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(HHAT) JEATEE 121 MR RAEF WA CERk 14 ) | (2002-2012) L 0 ZEH

((SD®

(FED ) PIFa/ SR MEAERRGE, sk sk * T TILEIRED 1k HE, 5%KHE, 10%
KETHETH D Z L 27T,

(£ 2) FHEAED | ANDOIESE LI IRE LTz,

i . (I ERARERE I 2 BUE T 5 D
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AREITIE, B 1 FHEROE RKREBSHIM A AL E L, o L5 RER AR
BICERBERDDODERL TN, ERELTUIRDOLONREZBND, BRAEDOEX
DIPROMFFERICET 570 01X, BRIREZZOERSBEANRKREVANZEENEEZ
HiLd, Fio, BIGEIFREO SN - FEFZRE N 2 2 P 3MERWIES . B RERIMI3E
WwWeEZILND,

T ZCHBAESE LT, AWERICET 285 (FEoFh, BTt . $iokoldtk
(ZEOEOIHL, 9, EEOFIRSHRR (RSB HIESOA M, SFEFTAFERPT
DHEE) | ZOMORRLEDE I IVTIRGL (Fr R, w@EeE, Bl e OFRE, ROFTE) .
FRXRORHS IR E LR A 2 V5,

SITOFET 3 W0IT-o TV, HFHIZ, BEIC K207 r a7 2%
EIET DH=9IZ, Heckman @ 2 BeEHEEZ1T 9, 5 12, 10 DAL EOEUSGZ 1 DO 7
Y —L L, 100 ARME 1L 73— (BGEL, BoEH, 1T9NADKH) LLiza
12 7 3V — OB WHAESE LT 2IEFr Yy MEEZITY, Zhid, BRAKREDIE
FIIREIT~TAT SN0 GET 5D T, 10 hAZBZTEDL BVIBMTREGT 50
ITERBEICIKFLTERBY, 10 DAICEIETAZ LHRN LIV EELEZIOLND O TH D,
Sz, REMEOREDF(EIZ L > T, BIR - M#EREECHD ST 10 2H 282 TR
BTELEAE VDL, FUEEZRIZIERAEVLH D, H=I2, ZHEFRUEBNOEZD
2, BUSHIE2 10 2 A Z5IChAEE Y o7& LTI A 72 Tobit #EEZTT 9

PN EDT-DIE, BB LRE L TWDIEESRAE LMD 5 bYW IEERITHICE 1
FARHELZET, LI BERREMBHRICE 2 FE2HEL THRVNE LW FFRITHET
TE LA RE TH D, MODFEHEHT, KEK 10IR-TIEY Th D, 23, MHxHIfT
B LR E O D BE, EABIEIL, AR ERTOFEHRNH S TV D,

OIFTRE R, FE 1LITRLTW5D, HEERXB-1, B-2, B-3 1N EH Heckman O 2 BEp&
HEE, NEFF e vy MEE, Tobit #EEDREFR ToH 5, Heckman #EE TlX. % 1 BEBEOFBAZL
e LT, MM B RIREREOFE, FEARY, FXAHIREILER, Fis, Eie
L PR, EITERFE (RAB X OR) ., BmERFHE (RAB X OR), 1EEBHE, (5,
FKOFHE. BleOFE, FENFERMEROA M, FLIRHEEH EOF L2 A,

HEX B-1 OFEREZRL L, I NXUDBAREICR S TWeWZ &b, 7kl
7 a7 AR T E I, BEARDIIALIT, @R (+) . ROB@ERERH (—) .
PEFEBHIBL300~999 AF I — (+), RFEX I— (+), —ERAXI— (+) Thd, =
L. ROWBERE L —E 24 I —I1X 10%KETHETH 5,

HEEA B-1 X Heckman @ 2 EEBEHEE CTH Y . BRI E SO F RIRERUSHM A 10 A %
B2 T THREDOEELZ L TR, ZOMEBE LHENRB-2, B-3 OfiRamRL
T &, #HERX B-1 THARETOHOTEKIIFR LS AELR-STWD, TLTCINHITM
Z T, HEER B-2, B-3 TIXERFEN 77 A THE, B-3 TIIHEMA - Hiffiy & I —n7
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TATHE (10%K%E) L7roTNDS,

BEREBROTG DR EAT > T, H—IT, BERFHARIE EF AR ERSHIH
FRWEWS ZERbnd, Zhid, MERHARNZ ERALEHOFR L O # L
SLTWBEWNWSZEEAH, B AT, LLaens, ROBERE & IXAOHBERH D |
BN E BRIRERGHHA RV, ZHUTOWTIE, REm TFRFRSHED 7. &
MRIFELRIF G E > TWD ATEEMEZR ENEB 2 6 DY, BIOR T 23U, tREFTOEY I
2 7% E O TOROERRATREMEIXZE O B RARERGHIH 2 1Hil 2 12 E > Tihien &)
ZEICHLRDBESD, BT, HEEBEICOVWTITHBARE REED T NE IRIKEL
E<EAL TS, REFTORBEEED THA LT AELLTVE W FERNEZ S
No, HMUIC, FBEICHTHEME - BAiiry, ke, h—ERE Vo fEFEOREGITE R
IREBEHIRIA RV, #EE IR 2o bo—r LTWE NS, 29 LiEEndy
B ORBERER &V ) DI TIERY, Z07), ZORMEIXZ 9 LAEFED L MkE
2L D ANBBERDWBFEN D 72035720 | W EOHIBRIRD 5720 & o e ER R EHZIC
boHrLEZBND,

ZOHTTIE, BEAEHICE L THEIZR S TV RV, BREITO AFTSRMEITAE% 43 HLL
B, HDHWIET HUUZ ER o TV AIERBEIINRZ W=, 4 A AFTZRIRICT 5 ERAEEN
OHFTH 2 AURRIIAFTREE . B 2 6, £2C, HEX B2 & B-3 122\ T, #tEH
DERDOHREFEL, 1HZL 77 L AELT2H, 3H, 4~6 A, 7~9 ., 10~12 A%
T =L LTONA TS, ME 12121, ZORAEKOBREOLRLTWS, ke RS
ELV2HXI NI TATHEETHY, 1 HEEN LY 2 AAEEFHOFPESEHEITE 7
STW5, ZHEERO X D REEIT~D 4 AANFTOHKINER 720 TnDH EEZ LI
%y

bt BRRERGHR., P THERIMORSZ ) 70 T7a) —L L
THo TG L2 & X OBRGHIMIT, REOBEFEFCMNEBHE, (FAFICE > TH
2o TWVWDZ EDBHLMNI R T,

F 10 FABEH R (FRIRSEDISINRICEE$ 2 504T)

BERFm Yy b & Tobit TH/NA MEAERREZf - TH A RBELEHOMHEIED 720,
9 Z ZCIIBI 21X Gronau (1977) @ X 9 kBl o BiGR 2 HET 5.
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#HEXB-1M2EMBE. $&LUB-2-B-30| #HEXB-IDIRBEEOSHTY > I
I (N=119) (N=195)
FHiE RERE HME &XE FHE RERE &ME =RKE

B RAEIRSHRE 7.118 4.758 0 22
BRAXRGHRE (BFHTITY ) 7.004 3.723 0 10
AL A B

1”34 z— 0.218 0.415 0 1 0.205 0.405 0 1

4~6F 45— 0.261 0.441 0 1 0.256 0.438 0 1

1~9A%=s— 0.202 0.403 0 1 0.251 0.435 0 1

10~12A4z— 0.319 0.468 0 1 0.287 0.454 0 1
AR RE LR 0.338 0.370 0 1.668 0.350 0.393 0 2.742
Fin 31.2717 3.698 25 42| 30.877 3.557 23 42
BFEH 1.647 4.364 0 19 7.010 4.256 0 19
BEX - BEEZEYI— 0.286 0.454 0 1 0.282 0.451 0 1
RE - RERIETHI— 0.378 0.487 0 1 0.313 0.465 0 1
PEk e 41.824 1.357 8 63| 41.354 8.432 8 70
K OE 7 E R 48.941 15.369 9 84| 48918  13.709 9 84
BEIRER (78 - 49) 29.857  20.160 5 90| 30.041 19.991 5 90
KOBENRE (FE - 9) 31.950  23.452 0 105( 32.800  24.374 0 105
HEEBHUE

PWAUTHE— 0.244 0.431 0 1 0.338 0.474 0 1

100~299 A5 2 — 0.286 0.454 0 1 0.292 0.456 0 1

300~999ANF = — 0.227 0.421 0 1 0.200 0.401 0 1

1000 AL LS = — 0.244 0.431 0 1 0.169 0.376 0 1
t=

BHEYI— 0.353 0.480 0 1 0.338 0.474 0 1

=MW - BRI — 0.487 0.502 0 1 0.467 0.500 0 1

BRFEA = — 0.050 0.220 0 1 0.062 0.241 0 1

Y—EXFZI— 0.050 0.220 0 1 0.082 0.275 0 1

AETRE - HBEELI— 0.034 0.181 0 1 0.036 0.187 0 1

ZTDMES— 0.025 0.157 0 1 0.015 0.123 0 1
KO 440.610 150.441 175953 960| 432.284 159472  48.876 960
BHREDRER 0.017 0.129 0 1 0.036 0.187 0 1
KXOBHEDRE 0.034 0.181 0 1 0.046 0.210 0 1
BEFRERBERHY FI— 0.126 0.333 0 1 0.103 0.304 0 1
ENESBHESHY ¥ — 0.731 0.445 0 1 0.610 0.489 0 1
BIFOREF 0.101 0.302 0 1

2005F 42—

2006 FEES = — 0.109 0.313 0 1

2007 FHEF = — 0.160 0.368 0 1

2008FES = — 0.151 0.360 0 1

2009 HES = — 0.193 0.397 0 1

2010FREF S — 0.151 0.360 0 1

01 EREST— 0.118 0.324 0 1

2012 ES=— 0.017 0.129 0 1
B ES I — 0.610 0.489 0 1
F TR B RSB

BRAEHESHY ¥=— 0.856 0.352 0 1

BRAEHELG LTS — 0.087 0.283 0 1

hhogngs— 0.056 0.231 0 1

(A EAGEE T21 AR ERENTRA (PR 14 Ep4FH) ) (2002-2012) K0 43

TERK.
() FHAEDS | ADOTEREELVEICIRE LTz,
MF 11 FIRAREDSHRICBI 2 ot o R
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#ERXB-1 #ERXB-2 #ERB-3
Heckm an D2EXREHEE IEFF B 2w RiEE Tob it TE
3 BRERE 3 RERE 3 RERE
RERBHEIZI— (e 17 3A)
4~6RA 5 =— -0.640 (1.275) -0.488 0.638) -1.159 (1.696)
1~98 4 =— -2.239 (1.376) -0.795 0.657) -2.166 (1.658)
10~12A4=2— -1.109 (1.101) -0.454 0.567) -1.326 (1.457)
XTI R E L 3 -0.468 (1.277) -1.040 0.686) -1.739 (1.650)
FHh 0.081 ©.141) 0.051 ©.071) 0.113 0.184)
HiGEH 0.190 0.130) 0.113x% 0.063) 0.333%¢ 0.162)
EK - EEEII— -0.655 (1.174) -0.824 0.592) -2.146 (1.505)
KZE - RERETHI— -0.215 (1.102) -0.606 0.503) -1.408 (1.295)
& 55 {8 BF -0.057 (0.066) -0.034 0.031) -0.074 0.078)
X 08 75 B B 0.038 0.028) 0.016 0.014) 0.046 0.036)
BEEE (FE-5) 0.056%¢ 0.026) 0.029%x 0.014) 0.066% 0.035)
KXOEEHEERE (FE - 5) -0.037* 0.019) -0.023%«  (0.009) -0.055%  (0.023)
HEESRIE (ref=I9AUT)
100~299 A5 = — 1.256 (1.255) 1.009 0.625) 1.693 (1.515)
300~999 AN F = — 3.440%¢  (1.313) 2.738%x  (0.694) 6.616%kx  (1.743)
1000 AL E& S — 1.426 (1.678) 0.940 0.635) 2.028 (1.605)
H=E (ref-E7%)
EMW - FS s — 1.307 0.930) 0.763 0.469) 2.003x% (1.182)
BR5EA = — 4.655% (1.873) 1.971% (1.041) 5.172%% (2.599)
H—ERAZ— 3.714x% 2.029) 2.184%% (1.066) 6.323%* (2.936)
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1 Introduction

Many industrialized countries are facing an ageing population. This threatens the sustainability of
the social security system, such as pensions. To overcome this issue, policymakers must consider
measures to encourage older people to work. Job-related training is considered to be valid for this
purpose because it can prevent the deterioration of human capital. Picchio and van Ours (2013)
investigated this issue and show that firm-provided training can enhance the employability of older
workers. Kajitani (2006) also examined the effect of training on employment after compulsory
retirement and shows that training can shorten the period of unemployment. However, studies that
examine the relationship between training and employment for older workers are still scarce.! In
particular, studies that use data for Asia, where ageing is advancing rapidly, are scarce. On the other
hand, there are many studies concerning wages and productivity that show training has a positive effect
on wages and productivity (Bartel 1994, 1995; Barret & O’Conell 2001; Booth & Bryan 2005; Conti
2005; Frazis & Loewenstein 2005; Dearden et al. 2006; Zwick 2006; Konings & Vanormelingen 2009;
Almeida-Santos et al. 2010; Gorlitz 2011). To fill this gap in the research, we examine the effect of
training on the employment of older workers by using Japanese panel data.

As a general survey of working conditions conducted by the Ministry of Health, Labour and Welfare
in 2014 shows, the compulsory retirement system is instituted in 93.8% of companies in Japan. Hence,
older workers have to retire when they reach the prescribed age. Among Organisation for Economic
Co-operation and Development countries, the elderly in Japan are particularly motivated to work, so
there are many workers who desire re-employment. While some workers find a job soon after

compulsory retirement, others become unemployed for a period of time before starting to look for a

1 Although Ham and Lalonde (1996), Alba-Ramirez (1999), Lee and Lee (2005), and Choi and Kim (2012) also
examined the effect of training on employment, they did not focus on older workers. Kluve (2010) surveyed the
literature on the effect of training on the employment prospects of unemployed workers and clarified that training had
a mild effect on employment, with impacts that changed by targeted age group.
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job. We focus on the latter and verify whether training during the period of unemployment is able to
enhance the probability of re-employment. Since compulsory retirement can be regarded as an
exogenous job loss, it is possible to control for the heterogeneity of factors that have fallen into
unemployment.

In estimating the effect of training, we must pay attention to the self-selection for participation in
training. If more able workers carry out the training, the effect of training will be overestimated due
to the selection. On the other hand, if less able workers tend to do the training, the effect of training
will be underestimated. Therefore, taking into account the selection is key for estimating the causal
effect of training. To overcome this issue, Heckman et al. (1997) employ a matching method. We also
exploit a matching method, entropy balancing, which was developed recently by Hainmueller (2011,
2012). Entropy balancing is a matching method that creates a sample weight to control for the
differences in covariates among workers who carry out training and workers who do not. The
advantage of using entropy balancing is that it can control for the individual heterogeneity among
workers more accurately than any other matching method. In the model of entropy balancing, we
control not only for individual attributes, work-related variables before retirement, and current health
but also for the intention to work, which jointly determines the participation of training and re-
employment. This makes it possible to examine the causal effect of training.

The key findings can be summarized as follows. First, the probability of re-employment rises
significantly one year and two years after training. Second, training is effective in the case of re-
employment a regular worker. This effect is notable because most re-employed workers are employed
as non-regular workers. These results indicate that training is a useful measure for keeping older
workers in work.

The remainder of this paper is organized as follows. The next section describes the data, and Section

3 explains the empirical strategy. Section 4 discusses the estimation results, and Section 5 provides



concluding remarks.

2 Data

2.1 Data description

The data used in this analysis is from the Longitudinal Survey of Middle-aged and Elderly Persons
conducted by Ministry of Health, Labour and Welfare in Japan. This is the largest panel survey of
elderly people in Japan. The survey was first implemented in 2005 with 33,815 male and female
respondents aged 5059 years. The survey is conducted annually, and we use the data for 2005-2009
because the questionnaire on training is available until 2009. The data investigates families, income,
employment, well-being, and type of residence.

In this analysis, we limit the sample to men and women who were employed and experienced
compulsory retirement. Of the 3,130 individuals that experienced compulsory retirement, 1,365 were
re-employed immediately after retirement, and 1,765 were unemployed after retirement. We focus on
the latter to clarify the effect of training on re-employment. After deleting the missing values of the
explanatory variables, the total number of individual-year observations becomes 1,716. The average
retirement age from the questionnaire is 60 years old, which is almost the same as in the 2014 general
survey of working conditions of the Ministry of Health, Labour and Welfare.

Before entering the econometric specification, we briefly check the relationship between training
and re-employment for older workers by using descriptive statistics. Training is defined as the
development of skills for work or self-enlightenment during the last year of employment before
retirement, and training conducted after retirement. The employment rate is defined as the percentage
of employed workers. Figure 1 shows the employment rate up to three years after the training at period

t. The figure clearly shows that the employment rate in each period is higher for those who received



training. This result implies the potential of training to enhance the employability of older workers.
However, it should be noted that as this casual observation does not take into account self-selection,

the effect of training may be overestimated.

2.2 Transition of employment status, occupation, and firm size before and

after compulsory retirement

How do employment status, occupation, and firm size change before and after compulsory
retirement? Since these changes have a great influence on the working conditions of older workers,
we briefly check the transitions. Table 1 shows the changes in employment status. The results indicate
that while most of the workers who worked in regular employment before retirement changed to non-
regular employment after re-employment, workers who worked in non-regular employment before
retirement stayed in non-regular employment after re-employment. In particular, 92.31% of part-time
workers before retirement worked in the same employment status after re-employment. These results
indicate that regardless of employment status before retirement, many workers work as non-regular
employees after re-employment.

Table 2 indicates the changes in occupation. The results show that the percentage of workers with
the same occupation before and after re-employment is low, except for agriculture, fishery, forestry,
and other work, implying that many workers experience a change in occupation. This implies the
possibility that older workers cannot make effective use of their occupational experience gained before
retirement.

Table 3 indicates the changes in firm size. It shows that in many cases, company size becomes

smaller after re-employment, and there are few cases where the company size becomes larger.



3 Econometric model

3.1 Entropy balancing

Taking the self-selection bias into account is key to estimating the pure training effect on the re-
employment of older workers. Propensity score matching and propensity score weighting are useful
for reaching this goal. However, we employ entropy balancing because it has two advantages
(Hainmueller & Xu 2013). First, entropy balancing is more effective for reducing the imbalances of
individual heterogeneity than other matching methods. Second, it is easier with entropy balancing to
do the balance check, which confirms whether imbalances in individual attributes between workers
who carry out training and workers who do not still exist after matching. We briefly explain the method
to estimate the average treatment effect on the treated (ATT) using entropy balancing.?

When estimating the effects of training on re-employment, the ATT is as follows.

ATT = E[Yy; — Yo;|D; = 1] = E[Yy;|D; = 1] — E[Yy;|D; = 1] €Y

In equation (1), Y¥; indicates the re-employment dummy, where Y; indicates the value at the time
when workers engaged in training, and Y, is the value when workers did not. D indicates the
training dummy. D = 1 indicates workers who engaged in training (treatment group), and D =0
indicates workers who did not engage in training (control group). In equation (1), E[Yy;|D; = 1] is
the value of re-employment of workers who did not engage in training had they engaged in training.

This value cannot be observed because it is counterfactual. To solve this issue, entropy balancing

2 There are still few analyses that use entropy balancing; representative studies in economics are Marcus (2013) and
Freier et al. (2015). Marcus (2013) uses entropy balancing to estimate the effect of job displacement on the mental
health of spouses. Freier et al. (2015) use entropy balancing to estimate the effect of graduating from university with
an honours degree on later income.



replaces E[Yy;|D; = 1] by using a weighted control group:
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In equation (2), w; is the sample weight for the control group. This sample weight is calculated
by the constraint equations, which satisfy an exact balance between the first and second moments of
the individual attributes in the treatment and control groups. This is the most important feature of
entropy balancing. By satisfying the first and second individual attribute moments, we can obtain
similar means and variances for the individual attributes between the treatment and control groups.
Thus, most differences in the individual attributes between the treatment and control groups are
removed. In the analysis, the first and second moments are employed to equate the mean and
variance among groups.

We conduct the estimation through two steps. First, the sample weight for the control group is
estimated by entropy balancing. Second, the probit model is estimated with the sample weight. The
mean differences and the probit model without the sample weight are also estimated to check the
extent of the self-selection bias. In addition, we also estimate propensity score matching by applying
kernel matching for the robustness check.

The dependent variable is the re-employment dummy. The re-employment dummy takes a value
of 1 if unemployed workers in period t were employed in period t+1, and takes a value of 0 if
unemployed workers in period t stayed unemployed in period t+1. The re-employment dummies at
periods t+2 and t+3 are also used to confirm the persistence of the training effect. The variable that
identifies the treatment and control groups takes a value of 1 if workers engaged in job-related
training in period t, and takes a value 0 if workers did not. In the analysis, we treat the training after

retirement.



The covariates have three categories. The first category is the individual attributes and variables
related to work before retirement; the second category is a variable relating to employment
willingness past the age of 60 years old; and the third category is a health variable. In the analysis,
these variables are used step by step as covariates to verify how the effect of training on re-
employment changes. Individual attributes include dummy variables for gender, education, age, the
number of family members, home ownership, years, and earnings from public pensions, employment
insurance, social security benefits, and private pensions. Work-related variables before retirement
include job tenure, employment status, occupation, and firm size.

The variables concerning the employment intentions past 60 years of age are constructed from the
question, “Do you want to carry out work and receive income after the age of 60?3 We created a
dummy variable that equals 1 if respondents answered they wanted to work as long as possible for
this question, and 0 otherwise. We also created a dummy variable that equals 1 if respondents
answered they wanted to work until a certain age over 60, and 0 otherwise. Finally, we created a
dummy variable equalling 1 if respondents answered that they did not want to work after 60 years
old, and 0 otherwise. In the analysis, the last dummy variable is used as a reference group. As
Kajitani (2006) points out, to control for these intentions is crucial because they jointly determine
training and re-employment.

The health-related variables include dummy variables for good health and the number of serious
diseases of the respondent. The dummy for good health indicates whether respondents have good
subjective rated health or not. The dummy for serious diseases indicates the number of diseases the
respondent suffers from, including diabetes, heart disease, stroke, hypertension, hyperlipidemia, and

cancer.

3 This question exists only in the survey for the first year, and we assume that the value does not change over the
whole period.



3.2 Basic statistics before and after matching

Entropy balancing controls for the differences in individual attributes between the treatment and
control groups. Basic statistics before and after matching, shown in Table 4, are used to check the
extent of such control measures. The variables before matching show significant differences in the
means for education, age, home ownership, earning from public pension, earning from employment
insurance, occupation and firm size before compulsory retirement, and intention to work. These results
show that while workers who engage in training tend to have higher educational attainment and have
higher percentages for receiving employment insurance, working at professional and technical work,
and intention to work as long as possible after retirement, they have a lower average age and lower
percentages of home ownership, reception of employment insurance, and working in production and
labour work. On the other hand, the basic statistics after matching indicate that the mean difference
for all variables becomes 0.00, implying that differences in individual attributes disappear through

entropy balancing.

4 Empirical results

Table 5 shows the results for the effect of training on the re-employment of older workers. Panel
(A) shows the results for re-employment one year after training.* All coefficients of the mean
differences, probit model, entropy balancing, and propensity score matching for panel (A) are
positively significant. This indicates that training increases the probability of re-employment after one

year. Although the size of the coefficients decreases when the individual attributes, employment

4 The values of the probit model represent the marginal effects.
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motivation, and health are controlled step by step, the variables are significant in any cases, so the
training effect on employment is robust. Comparing the sizes of the coefficients of the probit model
and entropy balancing, those for entropy balancing are larger. This indicates a negative bias of self-
selection, implying that less able older workers tend to engage in training. Panel (B) shows the results
for re-employment two years after training. Also for these results, even if individual attributes,
intention to work, and health are controlled for, all coefficients are positively significant. These results
indicate that training increases the probability of re-employment after two years. Panel (C) shows the
results for re-employment three years after training. Unlike the previous results, most of the
coefficients, except for the mean difference, probit, and propensity score matching, are not significant.
This indicates that training does not have an effect on the probability of re-employment after three
years.

To summarize the results so far, training significantly increases the probability of re-employment
after one and two years. Training is promising for the employment of older workers. This result is
consistent with Picchio and van Ours (2013) and Kajitani (2006). However, the result for the selection
bias is different from previous studies. Picchio and van Ours (2013) point out the existence of a
positive selection bias, while Kajitani (2006) points out there is no selection bias. On the other hand,
our study shows the existence of a negative selection bias. This is because our study focuses on
workers who become unemployed after compulsory retirement. While able workers become employed
soon after retirement, less able workers become unemployed after retirement. Hence, it can be
considered that the analysed samples consist of workers with relatively low abilities.>

Whether subjects are unemployed are re-employed with regular employment or non-regular

employment has a big impact on income and working hours. Determining whether job-related training

5 We check the differences in the work-related variables between workers who were re-employed immediately after
retirement and workers who were not. Workers who were re-employed after retirement have a higher ratio of regular
employment, and their occupations and company sizes did not change much at re-employment.
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promotes employment in regular employment can provide useful policy information. Therefore, we
examine the effect of training on employment status at the time of re-employment with a multinomial
logit model. The dependent variable is 1 for regular employment, 2 for non-regular employment, and
3 for continuing unemployment at period t. All workers are unemployed in period t-1. We use the same
explanatory variables as those in Table 5.

Table 6 shows the results of the effect of training on re-employment by employment status. All
values in Table 6 are marginal effects. Panel (A) shows the results of re-employment one year after
training. While all coefficients for regular workers in panel (A) are positively significant, those for
non-regular workers are not significant. This result indicates that although training enhances the
probability of re-employment by regular workers after one year, it does not affect the re-employment
of non-regular workers.

Panel (B) shows the results for re-employment two years after training. Most of the coefficients in
panel (B) are not statistically significant. This indicates that training has no effect on re-employment
after two years. On the other hand, panel (C), which shows the results for re-employment three years
after training, shows all coefficients for regular workers to be positively significant. This result
indicates that training increases the probability of re-employment by regular workers after three years.
Considering the coefficients for non-regular employment are not significant, training appears to be

effective for the re-employment of regular workers.

5 Conclusion

The purpose of this study is to clarify the effect of job-related training on the re-employment of

older workers. Compared with previous studies, there are two advantages to this study. First, we use
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the largest available panel data for older workers in Japan, which is ageing rapidly among Asian
countries. As most studies in this field use data for the United States or Europe, this study contributes
to the accumulation of empirical analysis for other regions. Second, we use entropy balancing to
account for the self-selection bias of training. We control for the bias by including the intention to
work past 60 years old in the covariates for entropy balancing. The key findings can be summarized
as follows. First, the probability of re-employment rises significantly one year and two years after
training. Second, training is effective in the case of re-employment a regular worker. This effect is
notable because most re-employed workers are employed as non-regular workers. These results
indicate that training is a useful measure for keeping older workers in work.

The findings show that active labour market policies can be effective for promoting the employment
of older workers. Considering the trend of ageing in the future, it is essential to implement support
measures to promote the development of capacity for the elderly. While support measures for young
and middle-aged workers are being expanded in Japan, capacity development for the elderly is not
sufficient, and future improvement is needed.

Finally, an outstanding issue should be noted. In this study, we analyzed the relationship between
training and the employment of older workers in Japan. However, as the employment of elderly people
will become an issue in other Asian countries experiencing ageing populations, it is necessary to carry

out analysis using data for countries other than Japan. This will be a future research topic.
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Figure 1. Employment rate after training
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Source: Author’s calculations by using Longitudinal Survey of Middle-aged and Elderly Persons.
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Table 1. Change in employment status before and after compulsory retirement

(%)
Employment status after re-employment
Regular employee Non-regular employee
. . Contract employee
Employment status before retirement Full-time employee - Full-time employee Part-time worker Subcontracted /Specialized Total
- manager - under manager worker
contract employee
Full-time employee 25.00 0.00 50.00 0.00 25.00 100
Regular - manager
employee - Full-time employec 0.00 14.29 60.00 6.67 19.05 100
- under manager
Part-time worker 0.00 7.69 92.31 0.00 0.00 100
Non-regul
on-regular Subcontracted worker 0.00 0.00 0.00 100.00 0.00 100
employee
Contract employee /
. 0.00 0.00 71.43 0.00 28.57 100
Specialized contract employee
Total 0.77 12.31 63.08 6.15 17.69 100

Source: Author’s calculations by using Longitudinal Survey of Middle-aged and Elderly Persons.
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Table 2. Change in occupation before and after compulsory retirement

(%)
Occupation after re-employment

. . . Production

Occupation before retirement Profes§1onal and Management Office work Sales Services Security Agriculture ishe Transpottatlf)n, process, Other work Total
technical work 1y, forestry ~ communication

labor work
Professional and technical work 46.43 14.29 0.00 0.00 7.14 0.00 3.57 0.00 21.43 7.14 100
Management 7.14 14.29 28.57 14.29 7.14 0.00 7.14 0.00 21.43 0.00 100
Office work 0.00 0.67 20.00 6.67 0.00 6.67 0.00 13.33 20.00 26.67 100
Sales 0.00 0.00 0.00 50.00 16.67 8.33 0.00 0.00 16.67 8.33 100
Services 9.09 9.09 0.00 9.09 36.36 0.00 0.00 9.09 9.09 18.18 100
Security 0.00 0.00 0.00 0.00 75.00 0.00 0.00 0.00 25.00 0.00 100
Agriculture,fishery, forestry 0.00 0.00 0.00 0.00 0.00 0.00 100.00 0.00 0.00 0.00 100
Transportation,communication 16.67 16.67 0.00 0.00 16.67 0.00 0.00 33.33 0.00 16.67 100
Production process, labor work 6.67 0.00 0.00 0.00 33.33 60.67 6.67 333 30.00 13.33 100
Other work 0.00 12.50 0.00 0.00 25.00 0.00 0.00 0.00 0.00 62.50 100
Total 13.85 7.69 5.38 7.69 19.23 3.08 4.62 4.62 19.23 14.62 100

Source: Author’s calculations by using Longitudinal Survey of Middle-aged and Elderly Persons.
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Table 3. Change in firm size before and after compulsory retirement

(%)
Firm size after re-employment

Firm size before retirement Less than 99 100-999 1000 or more Public worker Total
Less than 99 84.44 11.11 2.22 2.22 100
100-999 53.66 39.02 2.44 4.88 100
1000 or more 45.71 22.86 22.86 8.57 100
Public worker 50.00 50.00 0.00 0.00 100
Total 62.40 24.80 8.00 4.80 100

Source: Author’s calculations by using Longitudinal Survey of Middle-aged and Elderly Persons.
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Table 4. Basic statistics before and after matching

before matching after matching
treatment group control group treatment group control group
(training=1) (training=0) (training=1) (training=0)
. . mean . . mean
mean variance mean variance . mean variance mean variance .
difference difference
individual attributes
male 0.63 0.24 0.59 0.24 0.04 0.63 0.24 0.63 0.23 0.00
education: vocational college / junior college 0.15 0.13 0.09 0.08 0.06%*** 0.15 0.13 0.15 0.13 0.00
education: university/graduate school 0.21 0.17 0.14 0.12 0.06%* 0.21 0.17 0.21 0.17 0.00
age 60.12 4.28 60.82 2.76 -0.70%** 60.12 4.28 60.12 4.39 0.00
number of family members 1.78 1.07 1.88 1.67 -0.11 1.78 1.07 1.78 1.42 0.00
married 0.83 0.14 0.87 0.11 -0.04 0.83 0.14 0.83 0.14 0.00
having own home 0.88 0.11 0.93 0.06 -0.05%** 0.88 0.11 0.88 0.11 0.00
earning from public pension 0.52 0.25 0.67 0.22 -0.15%** 0.52 0.25 0.52 0.25 0.00
earning from employment insurance 0.15 0.13 0.10 0.09 0.05%* 0.15 0.13 0.15 0.13 0.00
earning from social security benefit 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00
earning from private pension 0.13 0.12 0.14 0.12 -0.01 0.13 0.12 0.13 0.12 0.00
work related variables before compulsory retirement
job tenure 26.03 204.20 27.68 177.20 -1.65 26.03 204.20 26.03 188.60 0.00
regular worker 0.81 0.15 0.79 0.17 0.02 0.81 0.15 0.81 0.15 0.00
professional and technical work 0.31 0.22 0.18 0.15 0.13%%* 0.31 0.22 0.31 0.22 0.00
management 0.12 0.11 0.12 0.11 0.00 0.12 0.11 0.12 0.11 0.00
sales 0.08 0.08 0.06 0.05 0.03 0.08 0.08 0.08 0.08 0.00
services, security 0.11 0.10 0.09 0.08 0.03 0.11 0.10 0.11 0.10 0.00
transportation,communication 0.03 0.03 0.04 0.04 -0.01 0.03 0.03 0.03 0.03 0.00
production process, labor work 0.13 0.11 0.24 0.18 -0.11%%% 0.13 0.11 0.13 0.11 0.00
other work 0.05 0.05 0.05 0.04 0.01 0.05 0.05 0.05 0.05 0.00
firm size: 100-999 0.33 0.22 0.35 0.23 -0.02 0.33 0.22 0.33 0.22 0.00
firm size: 1000 or more 0.29 0.21 0.27 0.20 0.02 0.29 0.21 0.29 0.21 0.00
firm size: public worker 0.09 0.09 0.06 0.06 0.03* 0.09 0.09 0.09 0.09 0.00
intention to work over 60
want to work as long as possible 0.42 0.25 0.27 0.20 0.15%** 0.42 0.25 0.42 0.24 0.00
want to work even if over 60 0.28 0.20 0.31 0.21 -0.03 0.28 0.20 0.28 0.20 0.00
health related variables
good health 0.45 0.25 0.39 0.24 0.06 0.45 0.25 0.45 0.25 0.00
number of serious disease 0.64 0.69 0.68 0.76 -0.05 0.64 0.69 0.64 0.69 0.00
sample size 201 1515 201 1515

Note: *, ** and *** denote significance at the 10%, 5%, and 1% levels, respectively.

Source: Author’s calculations by using Longitudinal Survey of Middle-aged and Elderly Persons.
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Table 5. Effect of training on re-employment

(A) 1 year after training Mean difference Probit Entropy balancing PSM Nreatment Ncontrol
Individual attributes 0.064** 0.080%* 0.089** 145 1,257
(0.025) (0.033) (0.036)
Individual attributes+intention to work 0.128%s** 0.050%* 0.058* 0.072%* 145 1,257
(0.031) (0.025) (0.033) (0.037)
Individual attributes+intention to work-+health variables 0.048* 0.055%* 0.068* 145 1,257
(0.025) (0.033) (0.036)
(B) 2 year after training Mean difference Probit Entropy balancing PSM Nreatment Ncontrol
Individual attributes 0.068** 0.078** 0.093** 141 1,217
(0.027) (0.032) (0.038)
Individual attributes+intention to work 0.125%%* 0.055** 0.061%* 0.080** 141 1,217
(0.032) (0.026) (0.032) (0.040)
Individual attributes+intention to work-+health variables 0.051* 0.054* 0.074* 141 1,217
(0.027) (0.032) (0.041)
(B) 3 year after training Mean difference Probit Entropy balancing PSM Nreatment Ncontrol
Individual attributes 0.047* 0.047 0.061* 136 1,171
(0.028) (0.033) (0.037)
Individual attributes+intention to work 0.105%** 0.027 0.022 0.050 136 1,171
(0.033) (0.027) (0.032) (0.038)
Individual attributes+intention to work-+health variables 0.025 0.018 0.047 136 1,171
(0.027) (0.031) (0.036)

Notes: *, ** and *** denote significance at the 10%, 5%, and 1% levels, respectively. The matching method of propensity score matching is kernel matching. The kernel type used is
Gaussian, and the kernel bandwidth is 0.06.

Source: Author’s calculations by using Longitudinal Survey of Middle-aged and Elderly Persons.
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Table 6. Effect of training on re-employment by employment status

Multinomial logit

(A) 1 year after training Sample size
Regular worker  Non-regular worker
Individual attributes 0.019** 0.037 1402
(0.008) (0.026)
Individual attributes+intention to work 0.019%* 0.022 1402
(0.008) (0.026)
Individual attributes+intention to work-+health variables 0.018%%* 0.020 1402
(0.007) (0.026)
(B) 2 year after training Multinomial logit Sample size
Regular worker  Non-regular worker
Individual attributes 0.013 0.051* 1358
(0.008) (0.027)
Individual attributes+intention to work 0.013 0.038 1358
(0.008) (0.027)
Individual attributes+intention to work-+health variables 0.012 0.034 1358
(0.008) (0.027)
(C) 3 year after training Multinomial logit Sample size
Regular worker  Non-regular worker
Individual attributes 0.019%* 0.020 1307
(0.008) (0.028)
Individual attributes+intention to work 0.018%* 0.003 1307
(0.008) (0.028)
Individual attributes+intention to work-+health variables 0.018%*%* 0.001 1307
(0.008) (0.028)

Notes: *, ** and *** denote significance at the 10%, 5%, and 1% levels, respectively. The estimated values represent the marginal effects.

Source: Author’s calculations by using Longitudinal Survey of Middle-aged and Elderly Persons.
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B8 H5 5, 5T, ARRECERIN S BB IR LHHIED LT S biETEHIC
B DBEAREKOBHRAKE L EE 525 ARERSH 5, BEESEHELWEA X, R
KENREEDLZENEZLND,

AENE R T D HUSRB L DI, B FOSMITHEL 5 2 5K L LT
EZ2ONDH, IHIT, R TIX, RIELMEZGHTRE L THRY ., MEEr6ER BN
T DR THICSIML TV 5 EARET b,

Becker D HHIEN D 2 TlX, MO EESCBMERN LHT5 & HERIEEISEIC
L DREBOANMET L, EFRENEERNC T 2 LEOMSE AN EF3250
T, oM 2MET L, Bk - IR kA<, —H. AL R —FET AT
X, FEESH T OGN ERE LA OAKEICEEL 525 LE2D1-0, B
BRI OB WIS T & L THEAMIZZY | flE L3 < s, EBRICEH -
Bl O(2005)1%, FRAEEERIC TV —X—5RBT 5 L. Bl LTSRN ER
LML TWD, ZOZ EiF, LMEBREHEFEL LT, BEEIDEWIZ I D))
MThHDHEVSTEAL M —FETNVOFEREOZLELZREL TD,

BYEORRF RIS LMD FE BRI G- 2 5 BICET 2 AAOHZE L LT, KM
(2007) & BIRE (2007) T HiLDH, KH (2007) 1%, TEBGHAE] OHGEIRLIE
T —2ERNT, HEBUHEOERFRERE RN EFELEOFEBEIC~ A T AD
REGZDZEERLTWS, BT (2007) (ZERPEEROB L E2FIH LT,
FIERIOFEET G2 IE LTz ) 2 TEMHO SR & RSS2 A 2 > 7 OBRIZOWT
IHTE LT D, EOREE, Y A 227 LRSS B LR oOMICITA
OHBEANRS H Z L A MEGE LT D, AREIL, Hudp B st oL icER L, #

5727l REOFMT LT =20 6i%, FRREIS R & fGRRELEERE DB VER T 22\ iz
W, BRREIES R EREREICE L TX, o ha—LTE TV,



B R VASVOEET —# ENNRNVHEORET — 2 2~ v F o 7S, BHEORE
RIS LM DFE SRR - 2 DB OV TERT D,

22 FHEREBEETNVORE

AREETIE, GBI B AE R PR B 2ot 100 A2472 0 o Bitat 550 NS
BRI H 2 D BIZHONWTIE, Cox N — RETF AL EZHWTHNTT 5, il
X, FERERZBMGRRE LS U, TR REITRIEE ) AWM 28 L TRIEDSLE
TR 1RSSR ETTH D, LT, Cox el — RET LV EHEET VOREIZD
W, T %,

o= Hijx;=1 _ h(t)exp(M = 1)
T Hjy=o  h(exp(M = 0)

€y

(DT, HpldEANieicks T, #2520y — K Ths, ~"F—F
ik, PP ORIFE T, O E EORE Tl afltg, ROWITHEEM = 1)
HHER LG L2 W(M = OFERO DT, 1 LD REWEE, BENFRD 1
L O/PNENES, FEIENEL 25, #HEEETT LOREICHOWNTIEL, Q)RDRd@Ey &
2%,

Hy = A( birthy;, age;, edu; )
ex p(a1Yit—1 + ayYipr—1 + asVise—q + @yl q + asSex_ratioy_q + agTy + azDe_q + 6 +

<Pbt) 2)

T, p L s IBEMEMEE . b ITHI T e v 7 AR T, NR—RT A U
— FAX. i age \ZBT 28T, RBFFEIIRIET 5, Fo, AViRIZ
(LS, DB & FEE O RKEN & FEBPELS 72D L Voo A ak—
N EFRICE DB OBENR DD EZZLND, AT T, HAaAR— b birthy; &
FHE edulll X H AR MBEDENEZ A R — LT 5720, Z02 OOERE)E
M E LTHW., FRBICESNWE T L —F I3 TR—2A T A o P— REHEFE
T 2o Hyld, ZVERNORTH ORI BEER T BT ¢« Ve B ORI AL
Yipt—1+ IEERIREIEFA T ORI O PTG KYE © Vig_q. BB E ORIEOAE « Ly, i

6 FHIERM S BT IC R A TS Z & T, AifiFER S @SS Lt O RS SERIC G 2 5 280X
WL TCWAAREMZ a2 be—L LTW5A,



HIHURIA b« Sex_ratiog,_q. FEUEEAK @ T ATHIERENT RIBEME 2 « D,y Hul 7
2y 7 TOFEEDE : 6. HIROBEH ML Rl ko TRES LD,

RN OFTHE & BLOFTEKRAER F N & FEBF O RAKEN F < FEEAEE L < 72
D BTERIRE S RO KER SN & | BIRKIEIZET DHFER RO DR &
b7, LT 2D EHESND, BIFEROBNEIL, fEHSHEFE R
JA7H, IO —F T 5720, BENRED, 6T, ASBECIER
BRI KV BEE D EHE L WIS RIS ISR 2 RIROKEZ @D D RIRetE D B D, BEE D FE
ITATREMEDORBIES & LT, FBEFIRBIBEERZ VT b,

KREPFIHT 27 — 2 02 BITB OPTSKIESFRE R EOR RN Wizd | i
KI5 K0 30 5% b SoD[A] CHRE T IR B ME— Ak 78 O & 3R 0% RBLO AT K
EORBEHE LTHMAT 5, 72720, RANF# 30 ka2 556, SCHAFERD 60
MR D T &R D, 60 kL EDOTEE OFRITEAENKE < ARFE S
N5 EEERIT. HAEGRE OB OEOFGAIELZREROERD 5, AET
X, ANEWET T Z 30 5% T 60 mkLh EDYE . 55~59 ik D 7 N — 7 DRGSR
RO AMEL LCRIHT 5, £, BEREHRFOFEKESL LT, FT
EBENFIL 2 R AE B B U— R BE O ESR LT 5, &EIC, EAMOR
BHICEET 2720, T X TOHEEIZBNT, ALV D 7 T AKX /N A MMEAEE
EERANTND,

3. T2 BIUOTHAEIE

THIR T 0y 7 IIREETEHR T s oEIcHEC -, dbiEE, Rk, mMBEs - H

5. Acke, sy, Uo#s. PE. mE, JuN - RO 10 ORI TVn b,

8 LSA21 DA & O HAEIL 1968~1982 4ETH 5, EAIHE T ADEREHRE] 1Tk
L 1975 & 1980 D HAENER A T, &b OHERBLOEEFRR X2 2 30.1

e 30.8 THDH, REDEMZ FHIHNC 30 i L EMETHD1E, ZYUTEEE2 D,

O [FEMEELARREHA] (2B 2 My EE L. ERfTEELUANAOTEHTEEDZ &%
BT, FHPEHEL. HMZ2EDTICELDNTWAHEHE., 1 A2 82582 TD TRED
NTOL5EH, AxEF 1 0AUANOHRZED TEDNTWDHBED S B, 4 AB X
W5 AlzENnETN 18 BLLEEH SN 5#E O WIS T 2 E 2467,

10 JEAEE TEEMEEARHTALE) OF —F ZFA Uiz, HRGE RIS 55— %
FEE OEEFIL, (RE- THHT DG4 (6 H) + MEME S ZotFRIkG G4 (A
LR 120 TETENFES MR (6 A) TR L7,

RSB TAOERERA ) (2 X2 &, PO Rim O FEHRFR 2T 2002 F121E 1.8 7%,

2012 FEITIX LT MO ZETROEMMNPEL Y ETH D, LMEOBAERIFESH T OIS KEE L L

T, [ UERENFIR 2 3% LB @E 2R3 25 2 SI3E RO 1 22 L TRYTHDH &
EZE2H5,



3.1 FATET—%

AREEINIEATEE 121 Al FEE 704 (BUFIE LSA21, 2002—2012) OfEZET —
2% W THOHTT %, LSA21 13 2002 4F 10 H RKIF T 20~34 D HAREO B4k &
O DOEURE ZXR & LTWD, FEITES 11 HIZElSNTnD, FHEIREDOH
AAEH | R, IR, ISIRIREE, 78 b 0%k - R, BRI Bl oun THkSE
FICFREE LT D, BEIEIRRBIC DWW T, Il E 2 32 L TR WSS 2 5 O A Bl
ELTERLTND, KEOGHI T, FIFEERHEICNT, BRMOY T 2Ff]
LTV,

IINTICRI T 2 28z Cid, AR — M, HAFEE 355 LT 1968~1972
4 (ref) . 1973~1977 4=, 1978~1982 4F|\Z3 1}, FMEIL, @RZELL T, \E - HK
AR REFEZED 3 D250 TER L TV 5, EE&REMBBITEIC VT
% HRBxREZBR< CPL /W TEEL TV D,

FEEEAIZ OV TIE, LSA21 Tik, REEOFRARE TR LT, 2002 4, 2005 4,
2006 4, 2008 4=, 2010 4=, 2011 FFIZFHEZIT-> T\ D, AETIE, FHEVFED
2002 FEDEEAFIMAT 5, HEZETIE, [SBMBE LW EBNETD) L) B
kLT, it Lz, T XL, [EBn b EFx20 ], [HEY L
2, THEk L=< 72y @ 5 DOBRREAZAE L TWD, KEOHGHTTIE, Ziul
Koz, TFEL-W, TELLELF xR0, L2 O35 L T
BRZFIH LT, IS 2ot OFEEEAR O & fEiR 9 5 72H12, 2005 A ICHB VT E
TR E > TWDFEITR LT, 2002 34 & 2005 FRiidE D 7 v 28514 LTz,
ZOFRREMI—4ICELDTND, TNERDE, 2002 FIZ4H TR LTZW] &
BIZELIED OB, 87.4%725 2005 FETH TR L7V L BWgTTnWsd, £ LT,
2002 TEBLBHEBEXRW] ERIFELEED I B, 43.9%I1% [ LTV 12y
ZHRLTEY, 457%1F TELLELEAR] OFETHD, 2002 FI245% THELE
L=< 72\ EEIFLEFICB O T, 243%1F THEE L2V EF X TODH M,
2.8%F THEIE L=< 72\ OFEETHD, 2002 FITIL, REELMED 67.4%1F TH5ME
L7z EEIFLTREY, [EBE5E8 52720 13233%07, &RIICH S L.
FEIREAIRF RIS IZ EBIL L TR WEEZ D, ZDT=, 2002 FEifAEN S
BFONTREERESITCRIAT L Z L1k, 24 LEX LD,
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HUET © LSA21 X 0 &FHERL,

[0 T R U AR SR PSR 1 2o 100 A4 72 0 o Bimh 3 (C oW Tk, #EF IR
IR B PSR S Bt S E R D H T EDENC LY 2 72— TIERR L TW5, TF—
ZHPT EAERRTEITZR 3—1 TRL TS, £7, FlPEkit 20~24 7%, 25~29 %,
30~34 7%, 35~39 7%, 40~44 % THIT T\ D, THBIE TR BIAEEFERR B D &t A 1
)1 TEZFEE] (2005, 2010) LRBERKERO TAAH#HEE) T—2Z2FA LT
%o [HRERTRBIF IR O BVt EE R 13, 23— TEHRELTWD, 1)
2005 A & 2010 FFICRE LTl TEZAFRAT ) OHESE T IR En bk 5 Mt 3550
2002 A5, 2007 A5, 2012 FFICBI Ui, AT A BHERE) OHBE TR Enbk s 5P
F X Tk S AT ) OBNENT AR PR B A L +100 5 2) TEZAGH
) (2005, 2010) & TANOHER:) (ZOMOF) @ {HE T IRBIAERbE R A 0
X (100—2K¥EH)} +100 THE L7, KERIL, FEEROGT 2EHE O DT
W, NEZ—2) OFFETYER Lz 2otk 100 A4 72 0 0 Bk ¥ E RS DI 72 HIE
38 503, BEF ANO OO ET 21EE L LCRIHT 5 2 LIiEM@En e &
EZD, T, WIEKRBOERZEIT. K2 TH LN, AT 5 A TAFK S
NTWDHTED, 2k EOBMEE OB LT D22 & TERY, 2L, 291
AR DEZFUE T 572, FEAESHICE W T, FHESRE D 2 % EOEMIETR D
[ T R B AE AR 1 2o PE 100 N 4720 o B 3EE S L~y F 7 LTn5,
F7o. MR T, REOHEERE R TIZ, RLTWRWD, AR E & R O E RS
> TERE AT BB MR AR B 2 100 N4 70 OB st EEE #FRAHALTH, FU
BER/ELN TS,



# 3—1 [HERFRBIERPER M 100 ANM47- 0 0B EES OHE
3 T LB AE

N
ARATRBIAE | i
Tk [RRRRBER R O B E RO |WRe e [
INEE ) NP v
v ELHOFHE
20054, 20104 | [[EZFHA ) MES A

( TANOHERE ) AT E AT UL B At Bk 1) 55
PN D S TR EM G AR E ) OB | T A DHEZ
BRI R PSR B B ME A SE ) + 100 (/@) x100
{ TEZMA . TARHER) O#BE IR B
2 | 2002~20114F |BU4E 5 BB B M A $ox (100— 15548 /) [f%ﬁﬁj
WA OEERFRALESR) | 100 il

E 1) F4EOEISHTCIE, Bilo THESER RBIAEERRER A £t 100 N4 720 O Bt
¥ ZRHLCEY, U Aaled ), 2 —2 1 OEBERICE W T, TG IR
FHET) 2012 SEDFBMHEERE 2011 FED LD E L THIA L 7=,

L | 200242, 2007
AL O20114F

32 TlEHEE

Z TR, FREHE R — M X AREERIRD EZEBET H720, 31 L5
Wrol1>Thodh7T7 -~ Av—{k (Kaplan-Meier survival estimates) % HV T, (18
D) L TFERENG | ORI Y O MO RIFHEROZE M Z KR LTz, M3—
5. K 3—6 TIXFRERNCAT T8 n ] & [F2ENG | OFBFEEITE D LthD R
RO T, K3—7 LXK 3-8 THEar— Flciz N8 h ) & [FEh
5] OFRBELBUI Y O LHEORIFHEROZENTH D, 2D DKDIERKIZI W TIE,
LSA21 (2002-2012) OFHENFEOBEEHE &&= 7 —N7 — 2 & W THEEH L T
Do

F9. K35, K3—6 DFEHOEREL LD & 118561 ORIBELI D &
PEDORIFMERIZIL, FREEICKERZENFEL, SFREOLMEIZ ERESENLTWD
ZENRINTWD, 2L, RN L | ORERD & FRE TR E LTHEN
FAET D0, TOEEFPRVHENIL TS, ZIhb, L0k, FREREL
THBREIEEZEZTBY, FRIC K D RIBHERDOZEIL, FITFHREROECLDLZ L
ERELTWD, ZORREZIT T, REID Cox N — R CiE, 550
b ZBRREAIZ L TV D,

B 3—5 ZFZEEHNZ AT REDORIFHER (187K 0)
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B 3—6 FEERIC AT ZKMEDRIBHER (FXEND)
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HUFT © LSA21 (2002-2012) L 0 ZEHHEE,

fe T, HAE TR — MINZZEDORIEHROWHEBRZ D &, I8N Db] & 5%
D] OWTNTE, HAEaR— MIT, RERENFEL, BV EBE L
HEATWDZ ENRSNTWD, 29 LieiEars—  NEoEEZaYy fe—LT 57
DIT, FHB2H TR LzX 9T, REID Cox I NY— RO D_R—R2 T A nF—
NROHEEICHAEaR— 2 @A O 15& LTRIHLTWD,
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4. HERERER : MBI B KA M ORIFRINIC S 2 58

AREATIE, HBE IR BB AR 2P 100 A2 72 0 B PRk 38 500s 2ot O it iR
CED XD IR B 2 Dk, Cox Wl — RETVEFRIA Lo Ricon
Tt T 2%, I Clid, < OEMENRFERZICHBEEZEZEZ TWDZ EIZEE L, 52
D) ZBBARERICERE LT D, HEE T, AW 2002 IS ROV > T V%
FHALTWD, EFVORETIX, MIFEROEEL R 572012, fSIFERE = b
72—/ LTCWRWHEE (A1, A3) o hr— /L LIH#HEE (A2, A4) D2 /XK —
ZiT-o72,

ERERO TEOERFIRBAE RIS 2ot 100 N2472 0 o BiEp a4 13, 3.1 Tl
L7zmy . NESFHE] & TARHEGEH o ANp7—2 . REEEEATE] OffE
JF R BRIV SR X 0 MERL L7 Ttk 100 N4 720 o BYEgt #4541
&L TESHRE) & TAOHEE) o AnTF—%, 5@ A OERRIILERX
DAERL LTz T2k 100 NS 720 O BEmZER S 2) D2 /38— b7, T 100 A
Wi OFMEREFL ) TiX, FIATE T2 OFER D7, T 100 N7
D OFMEREE 2) X, AENERREREEZFIH L WD oD, BB ERE RS
TFTEZOIFHESINDGBERARH L Z Lo T, HETLHIVLENRD D,

I D2EFHEICHA LT —% - &y hORKRKE R, R3I-31IHETHERLE L
TW5, £33 OHEMEITIE, FEEOTIHRINLIBROEALRLTND, 72
B, Cox LN — REFT M L o THEE SN7o P — REIE, 1 L0 KREWEHHE
BIZOWTIEIANAT— FNigEEZED D (SRENRED) IRBHDLZ L ZEKRLTW
ol
FT. A THGEREBIFE R M 100 N4 720 O BHERIEF L) 122
WT, WTNDETICEWT S, SUKETHET, LMEicxd 2 Bt Ea s
We L ORISR R E S Z RSNz, THEEY OREREIE L, Wilson iR
N HARDFEETHHIZB W THAN L TWD Z EERENT,

BNEAN ORI BAE R BT R Ui, BT S aE M 5 @A A3 mo & R s
MRE D Z & DHER I T2, Becker DML IZ IS < DR 4% TLMEDOFEF R
EBEZDE, FIFOBONEMETFBE L WERNE W E PRI, FRUCK L
RN GEDONTZ, AL M—FETANEET DL, BEEIDSEOZETEERET
LTHEAMINCR Y, SRR EDL LN T T AOHEDIT ) RO EEERL
TW5,

ZDOMDOEEIZONWTIE, FEEERDR & AEEMER & < IR TV & fE
SR BN E WS | EROBEB Y OFERDEF LN, Fo. AEKEIIE O,
BHROFTSAKEDONRELE S & UCRIAT % TR UHESEF R 50~59 5k 5P — i o7 &



DORBEER] NEmn e, FEIENELS R AN D Z & bR Uiz, AIOHITE & FH
JELTWD EFREENELS 2 m b rS i, BlEFREL TWBAEE, i~ 7 b
DEEL W ERRENT,



* 3—2 EAHEHE

HeERAL A2 HERA3, A4H

A4 EXE | EEREA] EYE | EERAE
[ATHA] 22 ME100 N 4720 o B st 25401 89.678 8.755
CRITHA] ZeME100 A4 7-0 0 W PEgh 235 542 97.715 5.853
[T ] e B4 RS S B s 5314 0.664 5.313 0.664

FEIEEA s Lzw 0.672 0.470 0.672 0.470
EHEHEBLE XD 0.230 0.421 0.231 0.422

L=< 2 0.098 0.297 0.097 0.296

AR 2R 0.266 0.442 0.262 0.440

= Tl N 0.460 0.498 0.461 0.499

K - KFbEzs 0.274 0.446 0.277 0.447
1968~ 19724E A £ 0.227 0.419 0.221 0.415
1973~ 197T14E A £ h 0.341 0.474 0.335 0.472
1978~ 19824E 4 F 0.432 0.495 0.444 0.497

A s 30.213 5.119 30.032 4.860
(AT 2% EIR) U AR IE T IR 55 Pk —

%@J%(Dﬁ@ggzﬁ 0.830 0.210 0.828 0.206
CATHAT W] U0 i IR 50~ 595k 55 1 —

0 0 5 o 1.126 0.170 1.122 0.167
(] e oRE 0.811 0.392 0.813 0.390
LRI 4018 T V2 1) e s = 2.107 0.276 2.111 0.257

B3] 0.043 0.203 0.043 0.203

el 0.074 0.261 0.074 0.262

T BE R 0.273 0.446 0.273 0.446

ALBAR - F{E 0.074 0.262 0.076 0.265

Ak Fiz 0.049 0.217 0.045 0.208

o 0.122 0.327 0.122 0.327

bl 0.155 0.362 0.157 0.363
H 0.060 0.237 0.060 0.238
Iy 0.031 0.173 0.032 0.175

FUPN -« PR 0.118 0.323 0.118 0.322

20034 0.351 0.477 0.166 0.372

20044F 0.150 0.357

20054 0.136 0.343

20064 0.256 0.436 0.121 0.326

20074 0.100 0.301

20084F 0.189 0.391 0.089 0.285

20094 0.078 0.268

20104 0.063 0.243

20114F 0.110 0.313 0.052 0.222

20124F 0.094 0.292 0.044 0.206

P T AP AR 12,508 26,525

HIFF © LSA21(2002-2012) & 0 4545k,



# 3—38 MBI B LB EMEDOREFRBRIC S X X8

Coxtb BNy — RET L L HEE
THRIND NP — Kb NP — Nk
NP R (A (A2) (A3) (A4)
[RITHI] ZPE100N M7= 0 @ 5k + 1.017%* | 1.016%*
A E (0.00695) | (0.00694)
[RIT#A] &PE100N % 7= 0 o B + 1.018** | 1.018%*
A E 2 (0.00902) | (0.00902)
LRI eh 25047 [ 57 ) iy 75 ? 1.341%%% | 1.269%#* | 1.333%kx | ] D74%%k
(0.0906) | (0.0859) | (0.0627) | (0.0600)
BB Ebb b 20
(ref.)
FERE L7z + 1.749%%x 1.6227%%
(0.160) (0.0977)
L=< — 0.696%* 0.628%**
(0.126) (0.0779)
CRITHI] 25% LR U B IE AT IR Bk + 1.573 1.543 2.992 2.951
— % 57 B D ek B R (1.502) | (1.463) | (2.005) | (1.976)
LRI (R U AR E T I 50~ 595% 75 — 0.716 0.734 0.370* 0.377*
M — % 5 B H O RS 4% (0.519) | (0.530) | (0.189) | (0.192)
(AT ] & o RE — 1.000 0.963 0.911 0.880%*
(0.0865) | (0.0832) | (0.0529) | (0.0508)
CRITIA ] B8 R U2 1) e i + 0.793 0.839 0.932 0.985
0.182) | (0.192) | (0.147) | (0.156)
Wik~ HI— YES YES YES YES
Hik 7 v v 7 2 I —x4FER YES YES YES YES
No. of subjects 5,610 5,610 6,078 6,078
Observations 12,508 12,508 26,525 26,525
Wald chi2 60.93 124.14 108.85 231.1
Prob > chi2 0.000 0.000 0.000 0.000

AT © LSA21(2002-2012) & 0 EHHETE,
A1) R R AR R LTV D,

2) TZ&VE 100 NY7=0 OB MEsh¥EE S 1) X, TEBGRE] & TADHEH o AnTs—4%,
b ARSI ARTIA ) OHSERFIRAVER PR BEAER LD . T4tk 100 NE7= 0 o Bkt
Fr 2 X, TEBHEE) & TAOHEEH o ANOT —#, [95@75R7 ] ORRERFIRBILIER X
0 ERR L7z,

3) #fEETTIE, R HAEaR— P EERIAKE LTHWE,

4) FEIZIE, 79 AX a8 A EEEE A R,

5) ko owekg A EOKUE 10%., 5%, 1%E KT,

6) THINDHEIZONWT, [+ 1T INF—FR>1, 2RO L), [—) & I
— Fle< 1., FIEE2ELED] ZEEBWRLTWD,



5. AR

AREEIHENF R L LD NARERICHET 285 T — % LRV OEET — 2 &~
v F U EEDH T LT, RIS D KD ANERTH B Bt S M ORI
BIICED K D REBE G2 50OV T, O EiTo 72, BIRMICIE, fiscE 5
% 12T D BIEOBOWD D ZMEDOBE LA BIE L TWbD &9 7 A U 1 ThER
S A7 Wilson (S A ARIZENT S, HERTE D0 E 9 M EREEL T,

ETNAVOFREICE LTI, FEHGICRTL Y a 7 —F RIS T DL —F
B2 RS RBIT D A4 N —F A Uiz, HEEEKO THE R b ik
ZCHE 100 N7 0 o Bk EF S0 1%, TESHE] & TARH#E o ANpTF—4,
Mgk SRS JE AT AL ) OARE T RBI A PSRRI B A R L 0 Bk L7e T4tk 100 A
Bl OB EFL ) L, TESHA & TAOHE o NoT—%, [958 73
| OFGEFRBIRZER I VIER L T 100 A4 7-0 OB MR 2] @23
=AWz, TN ZRBMERRICERE L, Cox I NY— RETALEZFIH L
T, THREF BRI IR B Aotk 100 N4 720 o Bkt 855 Nt ofis®RRIc S
2 DB OWNWTHT LTz, FHRICEYD ., LLFTORENEL N,

1) TR ZIE L LB BN Z 0 L. ZIEORIEN R kb, &
PEOFEMFRRIUL, MR T D IBTERREIEH T O DM DR EEZIT TN D &
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(TRE->THFT D8G5 (6 ) + TERE ST OMERIF 540 B 1EM) 12}/ THTENEI B
M) (6 H) THHELE,

O JEAEG A TADBERHA) ICXDE, PURO I OIFEEMFERZT 2002 FI121E 1.8 7%, 2012 FI2IE 1.7 D%
TROFEMNPELY ETH D, LMEOBERFEEHTOFEKAES LT, A UHER R 2 %4 LBy s %
FIHT 2 Z LB RED 1 2L L TRYTHLEEZLND,

O JEAGE TEEMELARNFHRAE) OF —F 2RI Uic, F05E R IR I B 1 1 51— % 55 18 & o> 48 8] 95 8 i
Fix, {TRFE- T T 2540 (6 A) X124+ MEME G2 OMFFRIKE G40 (B4 1 450D ) TR L 7=



F1EAME R CHECE R &P AR S5 BT OHEE M)

SR AF [ 5 8 P S
PRV E T OLS PRIV EN R OLS

EHA it [ v i ] P [ e f ] e [ g ] P d [ e lm s
KT 4% 0.220 0.449 0.221 0.449

R H A [ 57 BT 15 6.001 0.676 6.001 0.675
ARSI — 0.257 0.437 0.263 0.440
R RS I — 0.465 0.499 0.459 0.498
KEFHEL I — 0.277 0.448 0.278 0.448
A fi 29487 | 4.972 | 29.487 | 4971 | 29.131 | 5.024 | 29.131 | 5.024
ik 2 R B AR 7.624 4.906 7.623 4.905 7.263 4.908 7.262 4.908
B RBRES O A Rl 82.195 | 96.384 | 82.168 | 96.335 | 76.844 | 93.498 | 76.826 | 93.469
ERBRESI— 0.655 0.475 0.656 0.475 0.618 0.486 0.618 0.486
FEIE Bk 3 0.345 0.475 0.344 0.475 0.382 0.486 0.382 0.486

S TEF BRI ] U 4 i i 2
P — P 7 B B R

AT R IR R] U6 i s o
P — P 5 W 5 e B R T A

0.531 0.170 0.532 0.170

5.789 0.155 5.789 0.155

Ak ¥ 1 0.041 0.198 0.042 0.201
Ak 0.070 0.255 0.072 0.258
T B 0.284 0.451 0279 | 0.449
LBE - MG 0.077 0.267 0.075 0.264
Bl 13 0.042 0.201 0.041 0.198
YR 0.126 0.332 0.123 0.329
plig--) 0.153 0.360 0.156 0.362
i 0.063 0.242 0.063 0.242
Iy [ 0.032 0.175 0.032 0.176
JUIN - i 0.113 0.316 0.117 0.321
BT A R 20,649 20,607 24793 24,737

HIFT : LSA21 (2002-2012) O HERLB LMDV TEHEEK,
1) EE&RTTHEAL, ERS BT M EAL CIER LT,



2 BRI & EAE R S @ TS OHEE

SR & *FECE 5 B T S
sV sV
pame | O | mesm | O
(A1) (A2) (A3) (A4)
h S R B AR S 0.151%%% | 0.00954%** [ 0.181%** | 0.0667***
(8.265) (3.985) (7.979) (22.79)
i E R BRAE R D [ TR -0.000615%%*| 0.000272%** | -0.00278*** | -0.00217***
(-3.654) (2.602) (-13.35) (-16.51)
ERBES I — 0.0470%%% | 0.205%** 0.374%%* 0.597#%*
(2.876) (32.13) (19.94) (75.12)
AT JF YR B [) U A i Bt A v — 0.102%* 0.346%%*
% 55 18 5 0D o H o 4 R (2.010) (11.74)
BB YR B[R] U A o P R 2 P — 0.332%%* 0.738%%*
A 55 18 5 0D ek H AR TR 5 8 7T A5 (4.768) (18.30)
R (ref)
R R 0.0593%** 0.100%**
(7.923) (11.73)
KFZR 0.181%%* 0.161%%*
(20.60) (14.84)
EXI— YES YES YES YES
k7 ey 7 # I — YES YES YES YES
T HOE 20.520%%% | _0.216%** | 2085wk 0.893 %
(-6.693) (-9.906) (7.350) (3.944)
Observations 20,649 20,607 24793 24737
R-squared 0.020 0.132 0.167 0.328
Number of id 5232 5,721

HFT : LSA21 (2002-2012) O B LB DWW TEFHETE,
H D AL A3 OFEINIIE Y 7 A X a8 R MERERRZE, A2, A4 OFFIMIIE R A MERERZEEZ LT,
2) x, wr owlxd HEOKHE10%, 5%, 1%EERT,

(2) PO LRI OBR « K Co g

REITIE, Cox WFINF—REFTILZFH LT, LMEOBFHET &SRR OBRICON TS
W42, BISEOEEL, AW T SRVEEDRET LV CHE LI ESE 20 M
%, D78, OLS L0 HEE LI- it B4R, NIOVEEDRETT L E OLS THEE L 76 e
M BT REMEIRIC 5 2 DB LR T D, MIBEMOEELRD720I2, ETVORET
i, BIEEMRE L Fr— L L TWRWHEE (K4 D AL A3, A5, A7) Lar br— L L7HEE
(F4 D A2,A4,A6,A8) D2 /NF — AT 9, FHTITHWIZY 7L OREARRE & 013K 3, #
ERERIIE 4 ITRLTV S,

10 RO 2 T A KRG A1) £ DR E VIS OV T, AR A b xR 2 BT o
ECH, BB SR, MR LB ROI RSB S Y T, b5 TR LY 7 LTl
B2 1 IS B T 7 = P AR RS B o T2 120 T B,
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3 EARGE (BHETOLE)

e Ns%
(A1-A4) (A5-A8)

ZHA R (Bl EH [
LRI HE B e S 4R

CoEEsRER ) | O | %7

[y ] #4422

(OLSLHE) 0180 | 0.170
[H'iﬁ?ﬂﬂ%%%%@ﬁﬁl - 5.861 0.863
R

R 1A% Al ~F

(OLSEVHEE) 5901 0412
FEE BB EIELZ ) 0.654 0.476 0.651 0.477
EBLBELE XN 0.239 0.427 0.241 0.428
FERRL72<7a 0.106 0.308 0.108 0.310
AR R 0.275 0.447 0.276 0.447
R EL AR 0.453 0.498 0.454 0.498
PNEE 0.272 0.445 0.271 0.444
1968~ 19724 Fh 0.221 0.415 0.224 0.417
1973~ 19774 N 0.324 0.468 0.325 0.468
1978~ 19824EE Fh 0.455 0.498 0.451 0.498
i 20.582 | 4.924 | 29.626 | 4.931
[ﬁlﬂ‘,ﬂ\ﬁ]fﬁ%@u%ﬁﬁﬂ%%‘ﬁ* 0.816 0212
Wi DX 4R

L1 ] [T C A0 U S0~ 5975 53 4 1128 0.167
Qj%ﬁﬁﬁwﬁﬁ%$$ ’ ’

AR 252 b R AGE R IR 54— 6.074 | 0208
T AR R o

A | (A CABIE I R 50~ 595m% 551

DR I BT 6422 1 0155
[l BlE oFEE 0.810 0.392 0.810 0.392
[ BT H T 0308 VR T s o 2.135 0.259 2.134 0.259
deigiE 0.042 0.200 0.042 0.200
Hk 0.072 0.259 0.072 0.258
A BE A 0.272 0.445 0.271 0.445
ArBAsR - F{E 0.079 0.270 0.080 0.271
deke 0.039 0.193 0.038 0.192
i 0.122 0.328 0.122 0.327
TE 0.159 0.366 0.160 0.366
Gy 0.061 0.239 0.061 0.239
s 0.034 0.181 0.035 0.183
JUIH - P 0.120 0.325 0.120 0.325
P T NAAR 27,745 28,656

HIAT 1 LSA21 (2002-2012) D #HEE A I3 TEERUE O LM IZ > W THEE K,

RADOHEMRERD &, SIXVEEDREET IV, OLS THE Lok E 48 & HEAER 57 18
FIfFONTR AT — FHERFEIZT LV REL, #HB2R05 LOMRIFELNATND, N
— FHEORE S ZLET L L, fFEREay ba—V LI2GE, ~PF— RS RY, B
RRENDREIE 2 RO 2DRITN S 2o TS, ZHUITHOWTIE, MEEEROIZOZMIE, 15
DEPEIRENC LB NBEARE 2 LTV, BRENNELS, MIFLenen) Z Loz
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TV EEZLND, BISERE Y ha—LT5Z LT, FISEMEBERONEN,E
2B =V TERZEERLTNAD,

Fio, NSANVETENRET IV CHEE U7t a5 &P BEM T BiTS 08 ) % OLS THEE
Lib D& T 2 &, OLS THEE L 7o st B 45 & kPRI 7 B 5 3 A s - 2 2 28
DR, WOHNIAEME T D P — FHARE W, FEIZ OLS THE L 7o B ESF O — FHEAN
KREL, BEEDDHBIFRIICE 2 282 R KICHMT 2 8R2H 5,

BARRE /I LIS OEHIZ oW, FEEEAICBI LT, 2002 FERAEICEWTC, [EHbEbE 4
] LEELEE LS, 4% RIE L2V LEE LB TSN R, TRE L)
EEE LTI IREIENIELS 72D, BItROFTEKEDORIIES L U-CRIA Lz TH CEBER IR 50
~59 R B TEE O BEER] BEVIFE, HEERICL - T 0% EKETREIENEL 7
LEBEINTZ, 61T, BEREBELTVWIEA, ARICHENES 252 LRI, I
~DOYT MREEL N LRI TN,
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#£ 4 LHEOFE

VA

FHE ) & A AREIN O BILR « FHRIE TO

Coxtb NP —RET LI HETE

AV ARNA ANP—R I NP — Kk NP — Kk
(A1) | (A2) | (A3) | (A4) [ (A5) | (A6) | (A7) | (A8)
(ATH] B &1 1L571%%%] 1,453%**
SRFOVETEB T TV L0 HEE | (0.0955) | (0.0886)
(AT B 432 4.255%%%| 3 ] 64%%%
OLS X v #EE (0.851) | (0.637)
(AT ek B0 1 55 B A 451 1.330%%% | 1.258*+*
SRANVEENRET VL0 HEE (0.0517) | (0.0488)
CATHAT ek o T 55 8 A 452 1.700%%% | 1,528%#%
OLS& v #E (0.121) | (0.109)
FEIREM : Ebb b FE xR
(ref.)
FEIE L7 1.638%+* 1.636%+* 1.639%+* 1.641%%*
(0.101) (0.100) (0.0991) (0.0990)
FEEE LT 20 0.555%** 0.555%** 0.554%+% 0.555%**
(0.0715) (0.0713) (0.0697) (0.0696)
[RTHAT 205 - (5] U #0308 JiF I 8 1.958 1.866 1.730 1.664
— I O R E AR (1.367) | (1.296) | (1.205) | (1.154)
[RIMAD [ U #6i HF I 50~ 505 5 | 0-403* | 0421 | 0.378* | 0.405*
P — e 5 18 5 D ek BB AR (0.215) | (0.223) | (0.200) | (0.214)
(RTHA] 258 1R U &0 JiF 18 5 0.626 | 0.595 | 0.546 | 0.526
- 57 8 = o> kA T 5 B T A (0.473) | (0.449) | (0.412) | (0.396)
[RTHT] R U 05 i B 50~ 597% 58 0.775 | 0.800 | 0.778 | 0.812
Pt — % 57 18 3 O Skt B0 1R 7 8 P A5 (0.411) | (0.426) | (0.412) | (0.431)
(AT BlE oREE 0.844%+% | (,812%**| 0.858*+* | (,825%**| 0.841***| (,807***| 0.852%**| (8] 8***
(0.0492) | (0.0470) | (0.0499) | (0.0476) | (0.0481) | (0.0458) | (0.0486) | (0.0464)
LA ] AR R Uk 5 e i = 0922 | 0975 | 0910 | 0965 | 0.888 | 0.944 | 0.900 | 0.952
(0.147) | (0.156) | (0.144) | (0.154) | (0.136) | (0.145) | (0.138) | (0.146)
Mk 7wy 7 73— YES YES YES YES YES YES YES YES
W7 0y 7 2 —xAFER YES | YES | YES | YES | YES | YES | YES | YES
No. of subjects 6277 | 6277 | 6277 | 6277 | 6384 | 6384 | 6384 | 6384
Observations 27,745 | 27,745 | 27,745 | 27,745 | 28656 | 28,656 | 28656 | 28,656
Wald chi2 105.06 | 241.00 | 102.02 | 237.18 | 105.76 | 249.41 | 108.38 | 250.79
Prob > chi2 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

HAFT © LSA21(2002-2012) & W & HE7E,
1) R A BAGRE S LTV D,

2) HEETIE, L HAE SR — MERBIIZEEE LTV,
3) FEINCIE, 7T A Z a N MEREERIE L R,
1%% &K,

4) x, wr oy HEOKHE 10%, 5%,
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(3) HYEDOBRIFHES) & AEERINO B « R L FE 0B

FNT, NSERVEEDRET VL OHE LI BESTRERANT, R L FREEROEVIZE
HLT, BEEAPMERINCE 2 2B ZRINCERT 5,

ANBEARE OEVIC L0 PREMNCIEIE 2N L, FRMIIERRE R &m0 IE EBRS6E

BEV, £, RiGOMAGOEICET LN BIE, 2R, Fis, AR ER UREOF I
DFEMET 5 (assortative mating) MM & 0, ZEDEFELAe SITEy, HETIE, Z OMEHR
RE DM H D D, FRIHIRBIGRE ) L BIENFIBHFEO 7NV —TRR-R L2 LI2k-T, %
JEIZ L o CTHBREN DHERIUC G 2 DHENRZDFAREERD D, FRICLDENZHRT D
eI, FRINCY T T NAGT T, BRI DRERIIC G 2 2B L o LT,
I BT, B AR, SERRRYEFER S LR DI, WIEFERO B RELZR>Tn
%12, BASHE N A FEISEIIC G 2 D BRI L > TRAR D AREND D, HEE LI ES
R LAEMPER S X — DR FEEEERT D Z LIk » T, BERADDHEISBIRICEZ D281, £
O EFICHENELL T D »EHERT DI ENTE 5,

F S ITHEAREE, RIIOMERERZLTND, ETHEINONEL LD &, & - HKAZE,
REF « REFBRAEITELIE LN, B ERONY— FHBKRE L, BEREIDPEVIE LRSS
BEDLOBENEONT, BRELZTOY > TADST TR, S EERONY— NLOFE
PES 10%70, AE TR > TNWD, BEENPFEIFRIICEZ 277 2A0EEIL, sFROIE
IMRVBFITBE SN D Z LITOWTIE, @AM D R A 2 O K HE IR &Y IT AR
TENEBLCVWIAEERD D, FSVRTERKHEOHEMMESFE A TH, FENR
WIE E BB SRR E D,

HEER M E SR L EMBERY I —OREEHE LD L, K¥ - RFEREOHRE, V77 LU AT
N—T D THESTX20~24 5% &, TEESEX25~39 %] O TIE, ~F— FER
1 £0/hEL, BIENEL D EO-EPBELN TS, K¥ - KERAFICIR LT, BEhE
DFEMSRINC G- 2575 20 B1T, Fl0 EFITEVER L TWAZ &2 REN TS,

D i 2 1%, Choo and Siow (2006), Greenwood et al. (2014)72 &,

) YIS OFEDOER (KR, BIHEREAEZR 5 &, 1995121, KO WIBERNEA TR E b b %o
T2DIX 23~27 T, AFF54.9%% 5D Tz, L, 2015412705, MO WISERN S WEIA 1T 25~29 %
W27 b 255270, G 414% L EDTWARY, (F—Z AT« BEAEE TH 27 4 A R EiEsE A #
i ) oBn)
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K5 EARREE (FELFEREHROEN) Y

AR AR LR K RFPEAS
EHE SESE A | S [ e S
[ETH ] HEE e 3 & k1
SR BT L D) 0.072 | 0.387 | 0.100 | 0.667 | 0.194 | 0.547
FEME AR FESL T2 0.572 | 0495 | 0.680 | 0.466 | 0.694 | 0.461
CHBELE XA 0292 | 0455 | 0225 | 0.417 | 0.211 | 0.408
FEREL72<7e 0.136 | 0.343 | 0.095 | 0294 | 0.095 | 0.293
1968~19724E/EFh 0290 | 0454 | 0219 | 0.413 | 0.155 | 0.362
1973~19774EEFh 0324 | 0468 | 0326 | 0469 | 0320 | 0.466
1978~ 19824E £ Fh 0.386 | 0.487 | 0.456 | 0.498 | 0.525 | 0.499
A 30.324 | 5.170 | 29.511 | 4911 | 28.950 | 4.583

LRI 2% - [R1 CHRTE T Uk B 14—
W BE OxHE R

LR R CAHB B T I 50~ 597% %5
PE— B B O ECE AR

0.816 0.220 0.813 0.212 0.820 0.204

1.092 0.168 1.128 0.165 1.163 0.163

[T Bl DR E 0.785 | 0411 | 0.828 | 0.378 | 0.807 | 0.395
[ iy ] 0030 R e e 2,125 | 0265 | 2.132 | 0266 | 2.149 | 0.241
AeifiiE 0.062 | 0.242 | 0.037 | 0.190 | 0.029 | 0.167
Ak 0.111 | 0314 | 0.068 | 0252 | 0.041 | 0.198
PRSI 0.194 | 0395 | 0271 | 0445 | 0353 | 0478
LB - F{E 0.094 | 0.291 | 0.087 | 0282 | 0.051 | 0.220
Az 0.039 | 0.193 | 0.045 | 0208 | 0.027 | 0.163
i 0.144 | 0352 | 0.118 | 0322 | 0.108 | 0.310
blig- 0.126 | 0332 | 0.155 | 0.362 | 0.200 | 0.400
H 0.060 | 0.237 | 0.064 | 0.245 | 0.056 | 0.229
] 0.046 | 0.210 | 0.029 | 0.169 | 0.029 | 0.169
JUIN - PR 0.125 | 0330 | 0.125 | 0330 | 0.107 | 0.309
BT NP AR 7,629 12,568 7,548

HUFT : LSA21 (2002-2012) O #IAFFEEFRA I\ TRELE O LRI DWW TEEER,

D) JERME A D &, FEMEWEESE RS L2 RS LSS MRV, 2220 T, LSA21 I,
2002 4 10 H RKIREEIZH VT 20 mE~34 i D A ABZIZOWTHIHAE L TWAER, RFEEOLMITEL L THR% %
¥L, BIBHHBIIBAL TS, FIEEROBOFILHEYEEITITT CTITHE L TV DA H 5, 2002 450
BEOREEEFRINCE DB OSIIRIEEZ R 5 &, MIEEMROBNEIZERIEL TWD I LBERTE D,
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# 6 LMEOBIFHES) & ISR OBIR « FIE & FE PR O
Coxtb i — REFT L LD H#EE

YT A B HRZE | R - RERBRE
ANYP—RH | ~PF— Kb AN — R IR NP — R
(B1) (B2) | (B3) (B4 | (BS) (B6) | (B7)
CATT] S 4 %1 2.405%%% | 1356% | 1.708 |[1.421%%%| 2.000%* | 1.643%%%| 4.629%%*

NRENVEEDRET VL OHERE | (0.570) | (0.223) | (1.033) | (0.105) | (0.611) | (0.232) | (2.350)
FEIEEAR  FH L ELE AW

(ref.)

RIS L 720 1.640%#% | 1.707%%%| 1.706%%% | 1.592%%% | 1 590%##]| 1 727%#%| 1 735%%%
0.101) | (0.202) | (0.202) | (0.142) | (0.142) | (0.212) | (0.215)

FERE L2 e 0.558%%% [ (.545%%%[ 0.545%#%[ 0.527%%%] 0.528%*+*%| 0.664 | 0.662*
0.0719) | (0.128) | (0.127) | (0.105) | (0.105) | (0.166) | (0.166)

CATHI] 2% B[R U AR E i I 55 1.921 1.481 1.505 | 3.012 | 3.064 | 1.150 | 1.299
— MR I EE ORI E & E (1.335) | (1.967) | (2.003) | (3.071) | (3.129) | (1.578) | (1.782)

CHTHI] R AR AT U S0~ 595 55 0.412%* 0.501 | 0.486 | 0.264* | 0.259* | 0.772 | 0.714
T — i 5 B O xR AR (0.219) | (0.490) | (0.475) | (0.208) | (0.205) | (0.813) | (0.750)

(AT Bl & oFE 0.814%** | 0.776** [ 0.773%* [ 0.796***| 0.799***| 0.880 | 0.882
(0.0471) | (0.0897) | (0.0894) | (0.0685) | (0.0688) | (0.0954) | (0.0954)

CRITHAD 038 T 7 )l o =2 0.967 0.879 | 0.884 | 0969 | 0.964 | 1.031 1.019

0.155) | (0.288) | (0.291) | (0.221) | (0.220) | (0.319) | (0.316)
(AT xHECE 4 5. x20~245%

LRI b B0 4 28 <25~ 295% 0.680 0.789 0.766 0.424*
(0.170) (0.501) (0.239) (0.217)
CRTHAD sob H50 6 4 28 <30~ 347k 0.562%* 0.868 0.634 0.291%*
(0.141) (0.569) (0.196) (0.155)
CRITHAD sob H50 65 4 38 <35~ 3955 0.532%* 0.810 0.624 0.249%*
(0.145) (0.603) (0.207) (0.148)
CRITHAD sob $50 6 4 38 <40~ 447 0.441%* 0.222% 0.520 3.195
(0.153) (0.182) (0.213) (4.721)
Wik 7w > 7 731 — YES YES YES YES YES YES YES
Hk 7 vy 7 X I —xFER YES YES YES YES YES YES YES
No. of subjects 6,277 1,737 | 1,737 | 2865 | 2,865 1,675 1,675
Observations 27,745 7629 | 7629 | 12568 | 12,568 | 7,548 | 7,548
Wald chi2 249.68 77.68 | 81.06 | 116.39 | 120.66 | 85.29 9
Prob > chi2 0.000 0.000 | 0.000 | 0.000 | 0.000 [ 0.000 | 0.000

AT : LSA21(2002-2012) & 0 FE#HHEE,

1) FER A RS L TV D,
2) HEETIE, FREEMEaR— NERERIZAKE L THWE,
3) FEECIE, 7T AX mNA MEEEZEE R,
4) *, ek kg FEOKHE 10%, 5%, 1%EERT,

5. TSR

ARFGIE, F—HAZ BB L7 LSA21 OEZET — & % T, ZMEOBSET) &SRR e O/
FRIZOWTHN LTz, BERES EEERIRONAEMICKIST 2720, flEEfkEzar br—1L
7oo Flo, RUBMO I N —TWNIZBEBENOENFLET D Z L ICEE L, S AVEENRET
NVTCHEE LIz BB R 2 BRI OMRBESH L L THW, fEROERM: DR DD, OLS
THEE L 7ot g4, MEEM BTG, S VEERRE T THERE U 72 e 0T M 95 @i i
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DAEIHEPUC G- 2 DB OV TH ML, SHVEERRET L THE Lo B &R % Hu
T OHEERS R & k21T o 72,

BAFRE ) IS IRIUC B 2 BB DWW T, Cox WY — RETVEFIH Lz, ot of
B, LMEOBGEADEVITE, ST HHENEL Lo TWD Z LR SN, OLS THE
L7t B, SHEER @i, VBB RE TV THEE U7z SRR 7 @i & v
T, BRENDBEVEEHEENRED Z ENBREINLYD, ZOBRITEETH D EEZ D,
72721, OLS THERE L 7o xtBE &5 & M EFE M 7 BT, BERIDSHIFRIICEX5 77
DR REZ BRI T 2EA 08 D5, S5, MEEKE = ha—L LzRE, BEEIOA
W= RN E <20, BN ERERIICIINAEERH Y, HIFEREZ = br—L LN
L, BERDPEEEIICEA 577 A0EELMRIHEE SN LD2ERmRH D Z LR nhoT,
THEOBRRES O ERIZ, LIZ LIS LOBHE & LTET LN THWD, KFEOSHIFE» D
X, MlEEMEZa br— L L LChH, BEENORSITARICHIET 2MELR<T5Z
ENFER E N, BERICE S (LA ETR Y, ZPEIZE > THBSRIDVFEDOERLED 1 DItk -
TWDHZEBRIDNRRD,

T, HEE LS &R L ERMBSR Y I — DR FEIET, BIFHEN NG 2 D ik BBIR O 4
I K DNROENEHER LIRER, KF - RKFEBRAELMETIE, FRERS LoiE 5 1%, #EE
EHARBIRE NG 2 DREIFBINA~D T Z A0 RIT/N S 2o THEY, Fhvo EFIC R
THHMPBH D 2 & EER I N,
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Abstract

This paper investigates the effects of economic and time constraints on women’s marriage, childbirth, and
employment. According to our analyses using household panel surveys, we find the following. (1)Women
who graduated from college and live with their parents have a high likelihood of marriage. Women in full-
time employment and those earning a high hourly wage tend to get married. Regular employees whose
working hours and commuting times are short tend to get married. (2) In regard to continued employment
after marriage, the husband’s income has negative effects but the wife’s hourly wage rate has positive
effects on continued female employment. Women who can easily take childcare leave tend to continue
working. (3) The likelihood of childbirth increases with the husband’s time spent on housework and
childcare. (4) A higher husband’s income discourages the wife’s continued employment after childbirth,
but women earning a higher hourly wage rate are more likely to continue working after giving birth. In
addition, the likelihood of continued employment after childbirth is higher among women in regular
employment compared with non-regular employment. Long working hours and long commuting times
discourage women from continuing to work after childbirth, while childcare leave and the availability of
childcare facilities have positive effects. (5) The more time the husband spends on housework and childcare,
the more likely the wife is to return to work after childbirth, though the wife is less likely to do so when the
husband’s income is higher. Focusing on differences between birth cohorts of women, young cohorts are
significantly less likely to get married but are more likely to continue working, even when holding equal
the above-mentioned economic and time constraints and support for work-life balance. The likelihood of
continued regular employment after childbirth is high in young cohorts. However, the likelihood of
continued non-regular employment is low among non-regular employees in the young cohorts.
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1. Introduction

For women, getting married and having children incurs heavy costs: It limits the amount of time
women are able to use for themselves and constrains their degrees of freedom. If various
constraints prevent women from marrying, having children, or continuing to work despite their
desire to do so, in many cases they will give up on these things. For women, what sorts of factors
affect marriage, having children, and continuing to work or reentering the workforce?

According to economic theory, women will choose whether to get married, have children
or work after comparing expected costs and benefits. But what factors constitute these costs and
benefits and what impact does each have? In this paper, we focus on economic and time constraints.
We use household panel surveys, which track the same individuals over an extended time period,
to conduct empirical analysis on the impact of policy measures for easing constraints on marriage
and childbirth, employment continuity, and reentry to the workforce.

By investigating differences among birth cohorts that remain after controlling for financial
and time constraints, we aim to uncover unspecified (including psychological) factors that affect
hopes and benefits regarding marriage, childbirth, childcare, and employment such as education,
family environment, and societal environment.

Before moving to our empirical analyses, we first give an overview of recent changes
surrounding women’s marriage, childbirth, and employment using official goverment statistics.
The marriage rate in Japan started declining since 1973, around the time of the first oil shock. After
showing slight increases or level trends from 1988 through 2010, the rate has declined since 2010,
albeit marginally. Over this period, there has been a steady increase in the age at marriage.
Meanwhile, the total fertility rate, which was over 4 immediately after the Second World War, has
declined markedly thereafter. From the mid-1950s through the time of the first oil shock, total
fertility rate was roughly flat, before again starting to decline, and in 2005 it reached a record low
of 1.26 and has recovered slightly to 1.43 today. However, this is largely due to an increase in
fertility rates among women in their 30s. Due to the shrinking number of women in their 20s and
30s, the number of babies born each year is on a declining trend. (According to preliminary figures
for 2015, the number of births rose from the prior year, albeit only slightly.)

Meanwhile, employment rates for women have been rising recently. According to the
Labour Force Survey by the Ministry of Internal Affairs and Communications, there has been an
across-the-board increase in female employment rates from 1994 to 2014. This was particularly
notable in women aged 25-29 and 30-34 years, which rose by 14.0 percentage points (pp) and 16.0
pp respectively. A plot of female employment rate versus age traces an M-shaped curve, and its
low point has increased markedly. Nonetheless, as before, from the late 20s through the 30s, there
remains a large decline of roughly 8 pp in the female employment rate (Figure 1).

The National Fertility Survey by the National Institute of Population and Social Security
Research shows how employment patterns have changed for women around the time of major life
events. According to this survey, the percentage of women who keep working around the time of
marriage rose by 4.4 pp from the late 1980s to the late 2000s, and the percentage of women quitting
employment upon marriage has declined by 11.7 pp (Figure 2). The number of women continuing
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to work after marriage is gradually increasing. Next, we examine employment trends around the
time of birth of the first child. As mentioned previously, the number of women quitting their jobs
when they get married has declined, so the share of women not working before pregnancy has
fallen by 11.4 pp. However, the share of women quitting employment due to childbirth has
increased by 6.5 pp, so there has consequently not been any major change in the share of women
continuing to work. The aggregate percentage of women continuing work after the birth of their
first child (the sum of those who take and do not take childcare leave) remains stuck at around
27%.

To facilitate continued employment of women after life events, the government has
established proactive measures under the Equal Employment Act and revised the Child Care and
Family Care Leave Act. Companies, too, have taken a number of initiatives. Higuchi (2007) notes
a steady improvement in employment continuity due to the launch of government initiatives to
support women and the improved operation of existing schemes. Yet, even today, there are no
signs of an end to women withdrawing from the labor market after a life event. The tendency
remains that after the burden of childcare has eased somewhat, they reenter the workforce as part-
time employees. This is not just a matter of making better use of female labor to augment the
workforce as the working age population in Japan declines. In light of the large gap that remains
between the percentage of women who want to work and actual employment rates, putting in place
the social infrastructure so that women can build their own careers while having and raising
children is an important issue in itself.

What sorts of factors are driving these changing circumstances? Why are the desired
changes not progressing much? Below, we elucidate these issues, using panel data from tracking
surveys of the same individuals with further comparisons of differences among cohorts. This paper
is structured as follows. In Section 2, we review previous research analyzing women’s marriage,
childbirth, and employment. In Section 3, we review the data used in this research. Section 4
presents the results of analyzing women’s marriage decisions and Section 5 shows results of our
analysis of changes in women’s employment after marriage. Section 6 presents an analysis of
childbirth decisions, and Section 7 shows the results of analyzing changes in employment after
childbirth. Section 8 reviews estimation results for women reentering the workforce. The final
section presents the conclusions of this research.



Figure 1. Female employment rates by age group (1994 vs. 2014)
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Figure 2. Changes in wife’s employment status after birth of the first child by year of
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2. Previous research

Since panel data became available, there have been many studies analyzing employment changes
around the times of marriage and childbirth, starting with Higuchi (2000). Many of these studies
analyze the combined effects of work related initiatives such as those for childcare leave, flextime,
and reduced working hours, as well as childcare facilities and the husband’s participation in
housework and childcare (time). In this section, we review previous literature, grouping it into
research that uncovers positive effects and research that uncovers negative effects.

First is taking childcare leave. Higuchi (1994), Higuchi et al. (1997), Morita and Kaneko
(1998), Shigeno and Okusa (1998), Wakisaka (2002), Suruga and Zhang (2003), and Noguchi and
Shimizutani (2004) report that providing childcare leave results in higher rates of employment
continuity after childbirth. Toda (2012) uses the same the Longitudinal Survey of Adults in the
21st Century as our research does and examines the impacts of work-life balance support measures
such as childcare leave on marriage, childbirth, and employment continuity. This work confirms
that childcare leave measures promote continued employment after childbirth. Further, several
studies find an effect on women’s employment continuity of providing childcare facilities
(Shigeno and Okusa,1999; Nagase, 2003; Higuchi et al., 2007). Some research examines the
impact on childbirth and marriage (Suruga and Nishimoto, 2002; Suruga and Zhang, 2003;
Shigeno and Matsuura, 2003; Shigeno, 2006). These studies show that childcare leave promotes
childbirth. Shimizutani and Noguchi (2004) point out that benefit programs at the workplace in
addition to childcare leave, such as flextime systems, shorter working hours, and in-house
childcare facilities promote the participation of married women in the workforce. Further, with
regard to childbirth, Suruga and Nishimoto (2002) note that childcare leave, promotions during
childcare leave, guarantees of promotion and pay upon returning to work, measures to maintain
and improve employee skills, and measures to enable staggered starting and finishing times
promote fertility. Noguchi (2011) reports that company measures to support childcare facility use,
telecommuting, geographically limited work, and systems to reemploy workers who have quit to
marry or give birth promote fertility. Research by Yoshida and Mizuochi (2005) suggests that
higher capacity at authorized childcare facilities encourages the birth of a second child. Regarding
the impact of the husband’s housework and childcare activity on the wife’s participation in the
workforce and childbirth, Koba et al. (2009) find that these factors increase the wife’s propensity
to have children. Yamagami (1999) reports that the more the husband helps with housework and
childcare, the greater the probability that the wife will work. Mizuochi (2006) points out that the
significance of the husband’s participation in childcare differs depending on whether the wife’s
employment status is viewed endogenously or exogenously. An analysis by Nakano (2009), taking
into consideration this endogeneity, shows a clear impact whereby the husband’s participation in
housework and childcare promotes the wife’s employment.

Conversely, other research finds no significant impact of work-related measures such as
childcare leave, flextime, and shorter working hours, or of childcare facilities and the husband’s
participation (time) in housework and childcare, or at best the impact is marginally significant.
Shigeno and Okusa (2001), Sakatsume and Kawaguchi (2007), and Noguchi (2011) examine the
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effect of childcare leave. There is also research on marriage: According to Shigeno and Okusa
(1998), childcare leave has no impact on marriage. Specifically, research using macroeconomic
statistics and cohort data comparing periods before and after the introduction of childcare leave
finds that it has only a small impact on continuing employment (Shigeno and Okusa, 1998; Nagase,
1999; Iwasawa, 2004; Imada and Ikeda, 2006; Shikata and Ma, 2006; Saito and Ma, 2008; Suga,
2011; Unayama, 2011). According to Suga (2011), since the promotion of childcare leave and
other measures began in order to stem the decline in the birth rate, the younger generation of
women has shifted the timing of quitting their pre-marriage work from around the time of the
marriage to after their first pregnancy. However, the share of women that are still working one
year after giving birth has not shown any notable increase. In the young cohorts, the likelihood of
women quitting work during their first pregnancy is particularly high. Unayama (2011) points out
that the rate of women quitting work due to marriage and pregnancy was 86.3% from 1980-2005,
and that since 1980 it has not changed regardless of the age at marriage. Further, while the
provision of childcare facilities reduces the percentage of women who quit work, childcare leave
and living with parents have no significant impact on employment separation rates. Senda (2002)
reports that childcare facilities have no impact on women continuing to work, at least in the major
metropolitan centers of Japan. Yoshida and Mizuochi (2005) report that the capacity of authorized
childcare centers has no significant impact on women’s workforce participation. According to Asai
et al. (2015), after controlling for specific prefectural effects (e.g., traditional values), the
correlation disappears between the availability of public childcare services and employment rates.
Suruga (2011) notes that the husband’s housework hours have no impact on the wife’s desire to
have children: and that although it is thought that the husband will increase the time allocated to
housework if his working hours and commuting time become shorter, thus facilitating the wife’s
employment, there is no impact on increasing regular employment. There is a plethora of research
regarding employment changes relating to women’s marriage and fertility, but the results are not
necessarily consistent.

The estimation results of much previous research suggest that few women with high levels
of education find new employment after quitting work to get married or have children (Higuchi,
2000; Hirao, 2005; Sakamoto, 2009). These results are interpreted as follows. Higher educational
attainment among women results in a stronger tendency to be oriented toward intrinsic rewards—
women want their knowledge and experience to be put to use in a job that is challenging and gives
a feeling of accomplishment (Japan Institute of Labour, 2000; Takeishi, 2001). However, either
because job openings in the labor market do not meet such criteria, or because their schooling took
so long, these women are late in marrying and having their first child. When they are ready to
reenter the workforce once the childcare burden is lighter, they are able to choose from only a
limited number of potential jobs. This is the job opening-job seeker mismatch hypothesis. Further,
considering the tendency for women to marry someone of equal or higher socioeconomic status,
highly educated women have a greater likelihood of having a spouse who is highly educated and
earning a high salary, so women’s motivation to earn an income after marriage will not be as strong
(weak income motivation hypothesis). According to Hirao (2005), for female college graduates in



particular, there is a strong effect of husband’s income on wife’s reemployment. These results
regarding the employment of married women are in line with the first Douglas-Arisawa Law:
When the main breadwinner has a high salary, other household members have low employment
rates (Higuchi, 1995; Wakisaka and Tomita, 2001).

It is thought that the timing of women’s return to the workforce depends on when their
children become independent. However, detailed research into the careers of 19 women over the
age of 35 years via interview surveys by the Japan Institute for Labour Policy and Training (2006)
finds wide discrepancies in the timing of returning to work. For some women, it was before the
first child had entered elementary school and for some it was not until the youngest child had
entered high school (Okutsu, 2006); the timing depends on the women’s own way of thinking.
Sakamoto (2012) hypothesizes a gendered division of labor attitudes behind the decision not to
continue work or not to return to work. The idea is that women’s ways of thinking govern their
employment decisions and they think that the spouses should specialize: the wife should work
inside the home, doing housework and raising the children, while the husband should participate
in the labor market to earn an income. Further, Nakamura (2010) points out that women’s career
goals are discernible before women enter the workforce, at the time of university enrollment. If
female students enroll at vocational or liberal arts colleges or colleges with elements of both, this
has a major bearing on where they subsequently find employment, as well as their working careers.

Compared with previous research, our research makes three key advances. First, it uses
panel data. This makes it possible to directly track work changes due to marriage and childbirth
for the same individuals. Second, this research comprehensively analyzes the women themselves
regarding commuting time, wages, husband’s income, childcare services, and the time that the
husband devotes to housework and childcare. Almost all the analyses in previous research focus
on a single factor. There has been little comparative analysis of multiple factors to examine which
have the biggest impact. Third, the present research examines cohort differences. As explained
below, the Longitudinal Survey of Adults in the 21st Century available for this research spanned
2002-2011, so it was possible to analyze only a single cohort. However, the Japanese Panel Survey
of Consumers has had cohorts added several times since 1993. This enables analysis of three
different birth cohorts in 10-year intervals and the analysis of differences among the cohorts.

3. Data

In this research, we analyze the Ministry of Health, Labour and Welfare’s Longitudinal Survey of
Adults in the 21st Century and the Japanese Panel Survey of Consumers by the Institute for
Research on Household Economics. We also employ official statistics (including the Employment
Status Survey and the National Fertility Survey) to supplement these panel data surveys on
women’s employment and perform analysis in line with our aforementioned goals.

The Ministry of Health, Labour and Welfare’s Longitudinal Survey of Adults in the 21st
Century covers men and women who were aged 20-34 years as of the end of October 2002, selected
from across Japan. The survey consists of two waves: those who were adults in 2002 and those
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were adults in 2012. However, only data for the 2002 wave could be used in this research, so we
have been unable to analyze intergenerational differences. There are two benefits from using these
data. First, respondents are obliged to answer because these are official government statistics, so
there is a higher response rate and a large sample size in both time-series and cross-sectional data’.
Second, the Longitudinal Survey of Adults in the 21st Century includes variables that enable the
identification of region (prefecture), allowing matching of information that indicates regional
characteristics such as the availability of childcare facilities. However, a shortcoming is that there
are a limited number of question items because the survey is for official statistics; there are fewer
questions than in the panel data collected by universities and research institutes.

In this research, we use regional information from the Longitudinal Survey of Adults in
the 21st Century integrated with data from the Ministry of Health, Labour and Welfare’s Survey
of Social Welfare Institutions. Using this survey and population estimates from the Ministry of
Internal Affairs and Communications, we estimate “underlying capacity” as defined by Unayama
(2011), based on the female population aged 25-34 years and childcare facilities, and we then use
this in our analysis. Research prior to Unayama (2011) used childcare facility waiting lists and
childcare facility capacity, but as Unayama (2011) pointed out, these cannot be considered
appropriate for showing the availability of childcare facilities because the number of children
resulting from marriage and childbirth affect these indicators. For example, even if childcare
facilities were insufficient, if marriages and births were declining, then the indicators would
improve and lead to problems such that the provision of childcare facilities would be overestimated.
Conversely, even if childcare facilities were to increase, if the number of people desiring places
also increased as a result, the number of children on waiting lists would tend to increase. Therefore,
in this research, to get an indication of underlying childcare demand, including from those not yet
married, we use “underlying capacity.” Note that in this paper we refer to this underlying capacity
as “childcare facility capacity.” Further, as an indicator of regional labor supply and demand we
use the Ministry of Health, Labour and Welfare’s job-offers-to-applicants ratio from the ministry’s
job and employment placement service statistics (general employment placement situation) in our
estimation.

The Japanese Panel Survey of Consumers by the Institute for Research on Household
Economics started with women who were aged 24-34 years in September 1993 (and men who
were their spouses). Its key characteristics are that many of the questions are aimed at women and
that the survey has been conducted over a long period of time. This continuous survey has been
conducted for over 20 years, and the initial cohort is now aged 45-55 years. It thus covers not just
marriage and childbirth, but subsequent other life events. Further, new respondents were included
as additional samples: women aged 24-27 years in 1997; 24-29 years in 2003; 24-28 years in 2008;
and 24-28 years in 2013. The survey has the advantage of following intergenerational differences.
Our research exploits the length of the survey period, and uses the data primarily to analyze
reemployment. Further, we show estimation results for birth cohort dummies (with those born in

! However, survey items that needed to be answered by filling in a number such as salary did not necessarily have a
high response rate.



the 1960s as the reference group for those born in the 1970s and 1980s). This was to capture the
effects of age on marriage and childbirth decisions, and continued employment after marriage or
childbirth. From the next section onward, using the data discussed, we show the results of
analyzing marriage and childbirth decisions and changes in employment status after marriage or
childbirth as well as reemployment after childbirth.

4. Marriage decisions

In this section, we use the Longitudinal Survey of Adults in the 21st Century to examine which
factors have affected marriage decisions since the start of the 2000s. Table 1 shows descriptive
statistics for the sample used in marriage decision estimates. Table 2 shows the results of panel
probit analysis of the data sample in Table 1. We restricted the analysis sample to women who had
not been married the previous year, and the dependent variable took a value of 1 for women who
had married by the next year and 0 for those who had not yet married. In addition to basic attributes
such as age and education, we used various data concerning the workplace in the previous year as
explanatory variables.

From Table 2 we can see the following. First, among individual attributes, age and age
squared show positive and negative signs respectively, and are significant. As age increases the
number of women who marry increases, although growth tapers off. Looking at the education
dummy, compared with junior high and high school graduates, college graduates have higher
marriage rates (+0.87%). For the living-with-parents? variable, there was a significant positive
effect in all cases (+1.34% to +2.16%). The results are diametrically opposed to part of the
“parasite single” hypothesis proposed by Prof. Masahiro Yamada in the 1990s. Yamada asserted
that living with high-income parents was very comfortable for unmarried persons whose parents
would pay housing and living expenses, as the singles could enjoy a lavish lifestyle. Therefore,
they would not choose marriage because living together with a spouse whose income was lower
than their parents would mean that they would be deprived of free time and their luxurious lifestyle.
Below are conceivable explanations as to why our results differ. First is that singles living with
their parents did not necessarily live a “lavish single lifestyle” since the late 1990s due to the
economic recession. Since the economic downturn of the 1990s, those in their 20s experienced
hardship during the recession, and in an increasing number of cases,” their first job was non-regular
employment such as part-time or casual work. They would not be able to achieve economic
independence if they left the family home and so they remained there in an increasing number of
cases (Kitamura and Sakamoto, 2004; Nishi, 2010). Further, their parent’s generation was not as
well off as before, so in an increasing number of households having the children live with them
enabled both sides to support each other’s lifestyles (Kitamura and Sakamoto, 2007). From these

2 The living-with-parents dummy was a binary variable set at 1 if the respondent lived with their or their spouse’s
parent(s) and O if they did not. The form for the Longitudinal Survey of Adults in the 21st Century, instructs
respondents to answer “living together” if the buildings are separate but on the same grounds. Therefore, “living
together” means “living in the same building” or “living on the same grounds” in this research.
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facts, it is clear that singles living with their parents were not in a position to enjoy one-sided
benefits of basic living conditions; they had responsibilities as a member of the household. Further,
when the parents started retiring, the children had to take up the household responsibilities in their
stead and had to do the daily cooking and household chores and ultimately needed to look after
the parents. It is conceivable that living in the family home was a factor pushing them to choose
marriage.

We next look at the impact of work-related factors. Commuting times (in the previous year)
for regular employees had a negative and significant impact (-0.09% for every 10 min). For non-
regular employees, too, commuting times had a negative sign, though it was not significant. From
this, we confirmed that longer commuting times decreased marriage rates. Commuting times not
only have a fundamentally negative impact on life satisfaction (Asano and Kenjoh, 2011), but also
cut into the time available to socialize or engage in hobbies, a conceivable reason that workers
may not have time to pursue romantic interests.

Meanwhile, looking at working hours and the squared term for working hours, there are
both positive and negative signs for significant cases. Women who work long hours tend to marry,
but as the number of hours increases, the tendency to marry decreases. This reflects the fact that
full-time workers are more likely to marry than part-time workers. Next, looking at the number of
employees dummy, compared to workers at firms with 1-4 employees, those with 100-499
employees and those working the public sector are more likely to marry. In all cases, the access?
to childcare leave failed to show any significant impact. Hourly wage rate showed a significant
positive effect; women with higher wages are more likely to marry (+0.00934% for ¥100 per hour).
Further, we conducted analysis taking into consideration when the respondents were born. For
estimates with birth cohort dummies added using Japanese Panel Survey of Consumers data, for
the overall sample and when restricted to regular employees, the sign of the marginal effect is
negative for those born in the 1970s and 1980s (compared with those born in the 1960s). In
particular, the 1980s dummy is significant, and when the independent variables are held constant,
the percentage who decide to marry declines for each birth cohort (not shown in the table).

3 The dummy for accessibility of childcare leave is a binary variable that takes a value of 1 if it was possible to use
childcare leave and the respondent answered, "it is easily accessible in my work atmosphere" and set at 0 otherwise.
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Table 1 Descriptive statistics for the sample used in the marriage decision estimation

Marriage selection Total sample Regular Non-regular

avg. std. dev. avg. std. dev. | avg. std. dev.
Marries=1, does not marry=0 0.041 0.199 0.053 0.223 0.029 0.168
Age (year before marriage) 29.359 4870 28.589 4466 30.179 5.141
Age (year before marriage) squared 885.684 290.407 |837.261 261.701 | 937.186 309.924
Education, ref: junior high/high school 0.337 0473 0.265 0.441 0415 0.493
Vocational college 0.199 0.399 0.215 0411 0.181 0.385
Junior/technical college graduate 0.241 0.428 0.269 0.443 0.212 0.409
Bachelor's degree 0.209 0.407 0.239 0.426 0.178 0.383
Master's degree 0.011 0.105 0.011 0.105 0.011 0.106
Living with parents (year before) 0.656 0.475 0.720 0.449 0.587 0.492
Hourly wage (year before marriage), units: ¥100/hour 14922 21360 | 17974 25083 | 11676 15872
Work hours (year before marriage), units: hours/day 7.235 2.832 8.497 2.344 5.892 2.684
Work hours squared (year before marriage), units: hours/day 60.360 40405 | 77.693 38428 | 41925 33.749
Commuting time (year before marriage), units: 10 min/return trip 6.154 4940 6.743 5.055 5.527 4.736
Workplace size (year before marriage), ref: 1-4 workers 0.055 0.228 0.042 0.201 0.068 0.252
5-29 0.248 0.432 0.219 0414 0.278 0.448
30-99 0.172 0.378 0.164 0.370 0.182 0.385
100-499 0.234 0424 0.258 0.437 0.209 0.407
500-999 0.073 0.261 0.077 0.266 0.070 0.255
1000-4999 0.098 0.298 0.104 0.305 0.093 0.290
5000 0.071 0.257 0.075 0.263 0.067 0.249
Public sector 0.048 0214 0.061 0.240 0.034 0.181
Accessibility of childcare leave (year before marriage) 0.143 0.350 0.225 0417 0.055 0.229
Sample size 25,240 13,009 12,231

Source: Ministry of Health, Labour and Welfare, Longitudinal Survey of Adults in the 21st Century
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Table 2 Marriage decision estimation results (marginal effects)

Dependent variable: marriage Total sample Regular Non-regular

Age (year before marriage) 0.0368%x* 0.0448%%% 0.0246%*%
(0.00335) (0.00647) (0.00322)

Age (year before marriage) squared -0.000667+*x* —0.000812%*x* —0.000444%**

(5.84e-05) (0.000114) (5.52e-05)
Education, ref: junior high/high school

Vocational college 0.00545 0.00604 0.00250
(0.00336) (0.00585) (0.00338)
Junior/technical college graduate 0.00430 0.00264 0.00307
(0.00309) (0.00537) (0.00315)
Bachelor's degree 0.00870x%* 0.0160%** 0.00188
(0.00344) (0.00619) (0.00334)
Master's degree 0.00788 0.00832 0.00454
(0.0123) (0.0213) (0.0119)
Living with parents (year before) 0.0189%%* 0.0216%%* 0.0134%%*
(0.00232) (0.00396) (0.00258)
Hourly wage (year before marriage), units: ¥100/hour 9.34e-05%* -8.96e-05 0.000129%x*
(442¢-05)  (0000143)  (5.41e-05)
Work hours (year before marriage), units: hours/day 0.00487**x* -0.00233 0.00636%**
(0.00157) (0.00318) (0.00166)
Work hours squared (year before marriage), units: hours/day -0.000139 0.000172 —0.000292*x*
(0.000102)  (0.000173)  (0.000115)
Commuting time (year before marriage), units: 10 min/return trip —0.000368 —-0.000907** -454e-06

(0.000231)  (0.000411)  (0.000217)
Workplace size (year before marriage), ref: 1-4 workers

5-29 0.00673 0.00614 0.00517
(0.00609) (0.0107) (0.00617)
30-99 0.00235 0.00144 0.000743
(0.00603) (0.0107) (0.00597)
100-499 0.0131%x* 0.0113 0.0103
(0.00657) (0.0110) (0.00709)
500-999 0.00802 0.00576 0.00683
(0.00759) (0.0126) (0.00824)
1000-4999 0.0103 0.0127 0.00456
(0.00741) (0.0130) (0.00725)
5000 0.0134 0.00934 0.0139
(0.00834) (0.0135) (0.00956)
Public sector 0.0131 -0.00737 0.0359%x*
(0.00915) (0.0115) (0.0164)
Accessibility of childcare leave (year before marriage) 0.00536 0.00544 0.00582
(0.00329) (0.00490) (0.00553)
Sample size 25,240 13,009 12,231
Log pseudolikelihood -4115 -2608 -1480

Source: Ministry of Health, Labour and Welfare, Longitudinal Survey of Adults in the 21st Century
Note: The upper rows are marginal effects, and lower rows in parentheses are standard errors.
***significant at the 1% level; ** significant at the 5% level; *significant at the 10% level.
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5. Changes in employment after marriage

In this section, we use data from the Longitudinal Survey of Adults in the 21st Century to examine
employment rates after marriage, and investigate which factors affect changes in employment
status around the time of marriage.

Table 3 shows the percentage of women who were still working one year before marriage,
in the marriage year, and one, two and three years after marriage among women who were working
two years before marriage. The table is broken down by education and whether the respondent
lived in metropolitan or regional areas. This shows that employment rates drop from one year
before marriage to the marriage year, but that they rise from the marriage year to one year later.
However, the rates start dropping again from the second year to third year after marriage, forming
a W-shaped pattern.

By educational attainment, the employment rate is roughly 95% in all cases in the year
before marriage with no apparent differences, but differences start appearing after marriage.
Compared to female junior high or high school graduates (67.1%), the decline in employment rates
is relatively small for more highly educated women from the year before marriage to the marriage
year: the rate is 77.8% for junior or technical college graduates and 81.2% for those with a
bachelor’s or master’s degree. Employment rates subsequently increase again, but the increase is
greater for women with higher levels of education than junior high or high school graduates. The
impact of educational attainment remains. The differences based on educational attainment may
be due to differences in the women’s psychological state, but at the same time, foregone income
due to leaving work (opportunity cost) is relatively high. Also, more highly educated women are
more likely to work for companies that provide work-life balance arrangements such as childcare
leave with a high utilization rate (Abe, 2005). Therefore, these women may be able to carry on
without quitting their jobs after life events such as marriage and childbirth.

Next, looking at the urban versus regional comparison, the employment rate year is also
almost the same at 94-95% one year before marriage. However, the rate drops to under 70% for
the urban dwellers in the marriage year, while that for regional residents is over 80%, for around
a 10 pp difference. Subsequently, the gap shrinks by three years after marriage. Unayama (2011)
has previously reported a gap between urban and regional residents, but there are also differences
in the percentage of women leaving work after life events at the prefecture level; it is relatively
high in major metropolitan areas such as Tokyo and Osaka and relatively low in prefectures along
the Japan Sea.
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Table 3 Employment rates before and after marriage

Employed two years before marriage | Total | Junior high/high school | Junior/technical college graduate | Bachelor's/Master's degree | Urban | Regional
One year before marriage 0.944 0.943 0.949 0.950 0.937| 0.949
Year of marriage 0.763 0.671 0.778 0.812 0.699 | 0.805
One year after marriage 0.796 0.729 0.801 0.832 0.741| 0.833
Two years after marriage 0.827 0.743 0.835 0.871 0.790| 0.851
Three years after marriage 0.782 0.686 0.784 0.851 0.748 | 0.805
Sample size 358 70 176 101 143 215

Source: Ministry of Health, Labour and Welfare, Longitudinal Survey of Adults in the 21st Century

Note: “Urban” = Tokyo, Saitama, Chiba, Kanagawa, Hyogo, Osaka, Kyoto. “Regional” is all other prefectures.
The sample covers only those respondents who answered in all years.

The sample for marriage cases is restricted to those without children.

The above-mentioned differences are readily apparent, but we also conducted probit analysis to
confirm differences in employment separation rates, controlling for other factors. Table 4 shows
descriptive statistics for the sample used for the marriage decision estimation. Table 5 shows the
results of probit analysis using the data in Table 4. The data used in the sample is restricted to
women who were working the year before marriage. For the dependent variable, women who
continued working the year before marriage were assigned a value of 1, and those who quit or
changed jobs were assigned a value of 0. The explanatory variables included basic attributes such
as age and education as well as a variety of data related to the women’s workplaces in the previous
year.

Table 5 shows the following. First, looking at basic attributes, in contrast to the marriage
decision estimates, neither age nor age squared provides significant results. Next, the education
effect shows that for non-regular employees, the higher the education, the greater the probability
of continuing to work. Compared with junior high and high school graduates, women who
graduated from technical high schools and junior and technical colleges had employment rates of
roughly 17.9 pp higher. As mentioned above, the cost of income foregone and an environment that
facilitates continued employment at the original workplace are likely factors. Further, looking at
living with parents, in all cases the marginal effect is negative, but not significant, showing that it
has no impact on continued employment after marriage.

Further, among work-related influences, commuting time is not significant. In contrast to
the decision on marriage, there are no significant differences in women’s continued employment
based on the length of commuting time. Hourly wages have a positive and significant impact
(+0.41% for every ¥100 in the total case), indicating that higher wages encourage continued
employment.

Husband’s income has a negative, significant impact for the total sample and for women
in regular employment; it decreases the wife’s employment continuity rates (-2.26% and -2.83%
for every ¥100). This accords with one version of the Douglas-Arisawa Law, which has been
recognized since 2002. The dummy for number of employees does not show any significant results
for any of the variables. The job-offers-to-applicants ratio, a proxy for labor demand, does not
yield any significant results. Conversely, looking at work hours, the significant cases had a positive
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sign; women who worked long hours one year before marriage continued to work after marriage
(+3.88% per hour). Finally, the availability of childcare leave had a significant, positive impact for
the total sample and regular employees (+23.1% to +28.5%). The availability of childcare leave
promoted continued female employment around the time of marriage. It is conceivable that
whether measures for work-life balance are in place affects whether women continue to work as
they may anticipate major life events such as childbirth after marriage.

Further, we examined the impact of birth cohorts. For estimation results from the Japanese
Panel Survey of Consumers with the sample restricted to regular employees, the dummy for those
born in the 1970s and 1980s yielded positive and significant results (compared to those born in the
1960s). Holding other independent variables constant, the decision to continue working after
marriage is more likely for the younger generations, but among non-regular workers, the dummy
for those born in the 1980s is negative and significant, so the younger generations tend not to
continue working. Depending on whether or not the woman has regular employment status before
marriage, there is a tendency for an increasing impact on employment continuity after marriage
(omitted in the table).

Table 4. Descriptive statistics for the sample used in estimating employment decisions around

the time of marriage

Employment changes around time of marriage a'l\'/(;.tal S:trz.plieev. avgﬁegiltzr. dov. atl;n rz%:.lzrev.
Work: on leave = 1; not working = 0 0.580 0.494 0.609 0.489 0.523 0.501
Age (year before marriage) 27938 3573 | 27.773 3539 | 28272 3.626
Age (year before marriage) squared 793.253 206.376 | 783.826 203.170 | 812.379 211.869
Education, ref: junior high/high school 0.245 0.430 0.229 0.421 0.276 0.448
Vocational college 0.204 0.403 0.205 0.404 0.202 0.402
Junior/technical college 0.287 0.453 0.292 0.455 0.276 0.448
University graduate 0.262 0.440 0.272 0.445 0.243 0430
Living with parents (marriage year) 0.163 0370 0.160 0367 0.169 0375
Husband's income (marriage year), units: ¥1 million/year 4012 1.669 4109 1674 3.816 1.645
Hourly wage (year before marriage), units: ¥100/hour 15.098 13440 | 16.779 14348 | 11.685 10.614
Work hours (year before marriage), units: hours/day 8.126 2.378 8.587 2.389 7.192 2.066
Work hours squared (year before marriage), units: hours/day 71687 43448 | 79433 48.198 | 55973 25.303
Commuting time (year before marriage), units: 10 min/return trip 6.805 5.070 6.708 5.302 7.003 4569
Workplace size (year before marriage), ref: 1-4 workers 0.037 0.188 0.045 0.207 0.021 0.142
5-29 0.224 0417 0.221 0415 0.230 0422
30-99 0.126 0.332 0.134 0.341 0.111 0.315
100-499 0.295 0.456 0.316 0.466 0.251 0.435
500-999 0.079 0.270 0.071 0.257 0.095 0.293
1000-4999 0.122 0.328 0.132 0.339 0.103 0.304
5000 0.095 0.294 0.081 0.273 0.123 0.330
Public sector 0.022 0.146 0.066 0.249
Job-offers—to—applicants ratio (marriage year) 0.886 0.168 0.883 0.168 0.893 0.169
Accessibility of childcare leave (year before marriage) 0.167 0.373 0.209 0.407 0.082 0.275
Sample size 736 493 243

Source: Ministry of Health, Labour and Welfare, Longitudinal Survey of Adults in the 21st Century
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Table 5. Estimation results: employment decisions around time of marriage (marginal

effects)

Dependent variable: continuing work Total sample Regular Non-regular

Age (year before marriage) 0.0208 0.0707 -0.0820
(0.0678)  (0.0857) (0.125)

Age (year before marriage) squared -0.000198 -0.00111 0.00157

(0.00118) (0.00150) (0.00215)
Education ref: junior high/high school

Vocational college 0.109%* 0.0786 0.179%
(0.0538) (0.0665) (0.0945)
Junior/technical college 0.100%* 0.0628 0.179%x%
(0.0499) (0.0621) (0.0897)
University graduate 0.107%* 0.0865 0.146
(0.0519) (0.0636)  (0.0942)
Living with parents (marriage year) -0.0736  -0.0588 -0.0617
(0.0526) (0.0648)  (0.0944)
Husband's income (marriage year), units: ¥1 million/year -0.0226*% -0.0283*% 0.000490
(0.0127)  (0.0155) (0.0219)
Hourly wage (vear before marriage), units: ¥100/hour 0.00412%x 0.00188 0.0134%x*
(0.00207) (0.00293) (0.00528)
Work hours (year before marriage), units: hours/day 0.0388% 0.0201 0.112
(0.0231)  (0.0352) (0.0811)
Work hours squared (year before marriage), units: hours/day —0.000391 0.000353 -0.00547
(0.00105) (0.00135) (0.00610)
Commuting time (year before marriage), units: 10 min/return trip -0.00161 -0.00416 0.00237

(0.00425) (0.00507) (0.00814)
Workplace size (year before marriage), ref: 1-4 workers

5-29 0.0234 0.0757 -0.0837
(0.107) 0.117) (0.253)
30-99 -0.0171 -0.0649 0.0543
(0.114) (0.132) (0.263)
100-499 -0.0558 -0.0134 -0.215
(0.108) (0.120) (0.246)
500-999 -0.0392 -0.0456 -0.129
(0.123) (0.146) (0.263)
1000-4999 0.00762  -0.0467 0.101
(0.115) (0.134) (0.263)
5000 0.0311 0.0822 -0.103
(0.118) (0.129) (0.269)
Public sector —-0.0698 -0.170
(0.164) (0.265)
Job—offers—to—applicants ratio (marriage year) -0.140 —-0.0927 -0.276
(0.115) (0.141) (0.207)
Accessibility of childcare leave (year before marriage) 0.231xxx  (0.285%k* 0.0251
(0.0458) (0.0472)  (0.128)
Sample size 736 493 243
Log pseudolikelihood -472.9 -307.8 -151.5

Source: Ministry of Health, Labour and Welfare, Longitudinal Survey of Adults in the 21st Century
Note: The upper rows are marginal effects, and lower rows in parentheses are standard errors.
***significant at the 1% level; ** significant at the 5% level; *significant at the 10% level.
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6. Childbirth decisions

In this section, we use the Longitudinal Survey of Adults in the 21st Century to examine what
factors affect the decision on whether to have children. Table 6 shows descriptive statistics for the
sample used in the childbearing decision estimation. We conducted probit analysis, with the
dependent variable taking a value of 1 for women who gave birth and 0 for those who did not. As
before, the explanatory variables used were basic characteristics of the women themselves and
information regarding their place of employment. We also used childcare facility capacity by
prefecture and information about the husband’s income and hours spent on housework and
childcare. Further, to take into account pre-pregnancy factors, given that the normal gestational
period spans roughly 40 weeks, we used data from two years before childbirth rather than the year
before.

Table 7 shows estimation results from which we draw the following conclusions. First, age

and age squared show positive and negative signs, respectively (+5.23%, -0.10% in the total
sample case), and are significant in the total sample and regular employees cases. As a result, the
age effect means that the number of women giving birth increases, but the number of women
giving birth declines after a peak age.
The education dummy is not significant in most cases, but where it is significant, the likelihood of
giving birth is relatively high for graduates of junior and technical colleges (+4.42%) compared
with junior high and high school graduates. Conversely, the sign for women with a master’s degree
is negative, suggesting relatively lower fertility (-2.84%)* We expected a positive result for living
with parents because it means there are household resources available to help with childcare, but
there were no significant results.

Next, we turn to information regarding women’s employment. In no case was there was
any significant impact from commuting time. Regarding hourly wages, in the non-regular
employment case, the effect was positive and significant (+0.08% for every ¥100), encouraging
the decision to have a child among women in non-regular employment before childbirth. There
were no significant results for the husband’s income. In many cases workplace size was not
significant, but in the significant cases the sign was always negative. Compared to a small (1-4
employee) workplace, the bigger the company where a woman works, the lower the likelihood of
giving birth.

Looking at number of children, women who already had one child, and those who had at
least two children, at one year before childbirth were less likely to give birth than those with no
children (-19.5% and -78.1%, respectively). There were no significant results for childcare facility
capacity. For work hours and work hours squared, there were no significant results in all cases.
The availability of childcare leave had positive effects, though not significant. For husband’s hours
spent on housework and childcare on days off in the total sample case and the regular employee

4 In the regular employment case, the sample with a master’s degree does not exist. This sample is very few; only
0.6% has a master’s degree in the total sample.
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case, the result was positive and significant. The longer the husband spent on housework and
childcare on his days off, the more likely the woman was to give birth (+0.31%, +0.51%).

Next, we used the Japanese Panel Survey of Consumers to examine the impact of birth
cohort. The dummy for those born in the 1970s was positive and significant (compared to those
born in the 1960s), suggesting that the likelihood of choosing to have children rises with birth
cohort (not shown in the table). It is necessary to consider that there may be an issue with the
sample itself. We analyzed the sample controlling for women aged 26-34 years, but the age of
mothers giving birth is rising, and in recent years, the number of women in this age bracket giving
birth is increasing, and it is possible that this is making it appear that the birth rate is increasing.
Rather than more women in the 1970s birth cohort choosing to have children than the 1960s birth
cohort, it may be the case that the likelihood of choosing to have children is rising for rich
information on their late 20s and early 30s in the 1970s birth cohort, the age of the respondents
(26-34 years)® in the Japanese Panel Survey of Consumers sample used for estimations. Regarding
this point, it will be necessary in the future to refine the analysis using historical data.

Table 6. Descriptive statistics for the sample used in the childbirth decision estimation

I - Total sample Regular Non-regular
Childbirth decision avg. std. dev. avg. std. dev. avg. std. dev.
Gives birth = 1; does not give birth= 0 0.121 0.326 0.176 0.381 0.094 0.292
Age (2 years before childbirth) 34.085 3.814 32.702 4171 34.759 3433
Age (2 years before childbirth) squared 1176.337 250.787 | 1086.811 265.047 | 1219.953 231.413
Education, ref: junior high/high school 0.425 0.494 0.266 0.442 0.502 0.500
Vocational college 0.169 0.375 0.214 0410 0.147 0.354
Junior/technical college 0.264 0.441 0314 0.465 0.240 0427
Bachelor's degree 0.136 0.343 0.206 0.404 0.103 0.304
Master's degree 0.006 0.077 0.009 0.094
Living with parents (Two years before childbirth) 0.318 0.466 0.331 0471 0.313 0.464
Husband's income (two years before childbirth), units: ¥1 million/year 4.705 1.889 4.680 1.768 4717 1.946
Husband's housework/childcare on days off (two years before childbirth), units: hours/day 3.811782 3.84651 3.663 3.832 |3.884348 3.85318
Number of children (one year before childbirth), ref: No children 0.081 0.273 0.130 0.337 0.058 0.233
1 0.263 0.440 0.324 0.468 0.233 0423
2 or more 0.656 0475 0.546 0.498 0.709 0.454
Hourly wage (2 years before childbirth), units: ¥100/hour 13.627 15.480 19.739 19417 10.650 12.077
Work hours (2 years before childbirth), units: hours/day 5.839 2.724 8.126 2.070 4725 2.271
Work hours (2 years before childbirth) squared, units: hours/day 41510 32.270 70.315 29.119 27476 23.122
Commuting time (2 years before childbirth), units: 10 min/return trip 4192 3.521 5273 4113 3.665 3.059
Workplace size (2 years before childbirth), ref: 1-4 workers 0.072 0.259 0.038 0.191 0.089 0.285
5-29 0.276 0.447 0.183 0.387 0.322 0.467
30-99 0.198 0.398 0.183 0.387 0.205 0.404
100-499 0219 0414 0273 0.446 0.193 0.395
500-999 0.049 0.216 0.063 0.242 0.042 0.202
1000-4999 0.075 0.264 0.092 0.289 0.067 0.251
5000 0.052 0.222 0.053 0.223 0.051 0.221
Public sector 0.058 0234 0117 0.321 0.030 0.170
Childcare facility capacity (2 years before childbirth) 9.773 5.167 10.372 5244 9.481 5.106
Accessibility of childcare leave (2 years before childbirth) 0.206 0.405 0.488 0.500 0.069 0.253
Sample size 1,856 608 1,248

Source: Ministry of Health, Labour and Welfare, Longitudinal Survey of Adults in the 21st Century

> In estimates with a dummy for birth cohort added, the age distribution for each cohort was taken into account, and
restricted to respondents aged 25-34 years for all cohorts.
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Table 7. Results (marginal effects) for the childbirth decision estimation

Dependent variable: childbirth Total sample  Regular Non-regular
Age (2 years before childbirth) 0.0523%x* 0.105%* 0.0250
(0.0212) (0.0474) (0.0208)
Age (2 years before childbirth) squared -0.000904*** —0.00180** —0.000462
(0.000336) (0.000763) (0.000322)
Education ref: junior high/high school
Vocational college 0.0131 0.0387 0.000427
(0.0191) (0.0455) (0.0180)
Junior/technical college 0.0442%x* 0.0473 0.0419%x
(0.0196) (0.0436) (0.0197)
Bachelor's degree 0.0233 0.00453 0.0372
(0.0234) (0.0449) (0.0286)
Master's degree -0.0284% -0.0219%
(0.0162) (0.0126)
Living with parents (Two years before childbirth) —-0.000492 0.0274 —-0.00694
(0.0128) (0.0332) (0.0119)
Husband's income (two years before childbirth), units: ¥1 million/year -0.00374 -0.00148 -0.00192
(0.00347) (0.00927) (0.00300)
Husband's housework/childcare on days off (two years before childbirth),
units: hours/day 0.00313x% 0.00505% 0.00191
(0.00161) (0.00270) (0.00166)
Number of children (one year before childbirth), ref: No children
1 —0.195%%xx  —0.325%*k*x  —0.141%%*
(0.0248) (0.0544) (0.0240)
2 or more —0.781%%xx  —0.774%%x  —0.804%**
(0.0532) (0.0636) (0.0740)
Hourly wage (2 years before childbirth), units: ¥100/hour 0.000290 -0.00131  0.000850%*
(0.000400) (0.00161)  (0.000359)
Work hours (2 years before childbirth), units: hours/day -0.00237 -0.0244 —-0.00692
(0.00733) (0.0187) (0.00826)
Work hours (2 years before childbirth) squared, units: hours/day 0.000161 0.00112 0.00106
(0.000547) (0.00106)  (0.000753)
Commuting time (2 years before childbirth), units: 10 min/return trip 0.000591 0.00192 —-0.000140
(0.00137) (0.00319) (0.00151)
Workplace size (2 years before childbirth), ref: 1-4 workers
5-29 —-0.00476 -0.0640% 0.00905
(0.0237) (0.0373) (0.0232)
30-99 —0.00883 -0.0479 —0.000426
(0.0239) (0.0431) (0.0240)
100-499 -0.0150 -0.0630 -5.68e-05
(0.0220) (0.0469) (0.0234)
500-999 —0.00705 -0.0475 0.0104
(0.0280) (0.0377) (0.0378)
1000-4999 —0.0408%*x*x —0.0729%%*x —0.0311%**
(0.0129) (0.0252) (0.0115)
5000 —0.00925 —-0.0356 -0.0102
(0.0308) (0.0547) (0.0234)
Public sector -0.0218 -0.0444 —0.0325%**
(0.0212) (0.0454) (0.00838)
Childcare facility capacity (2 years before childbirth) -6.05e-05 -0.00254 0.00100
(0.00114) (0.00248) (0.00106)
Accessibility of childcare leave (2 years before childbirth) 0.0175 0.0465 0.00820
(0.0163) (0.0294) (0.0232)
Sample size 1,856 608 1,248
Log pseudolikelihood -292.7 -105.1 -177.0

Note: The upper rows are marginal effects, and lower rows in parentheses are standard errors.

***significant at the 1% level; ** significant at the 5% level; *significant at the 10% level.
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7. Changes in employment after childbirth

In this section, we use the Longitudinal Survey of Adults in the 21st Century to examine
employment rates after childbirth. Table 8 shows data for women who were working two years
before childbirth, regardless of birth order. It shows the percentage of women who were working
one year before childbirth, in the childbirth year, and one, two and three years after childbirth, by
education and whether they lived in urban or regional areas. Employment rates are roughly 75%
in the year before childbirth and drop sharply to roughly 50% in the childbirth year. However,
from one year after childbirth onward they turn upward, climbing to 63%, but even three years
after childbirth, employment levels have not returned to those that prevailed one year before
childbirth.

The data confirm that the decline in employment rates from one year before childbirth to
the childbirth year is lower for highly educated women (roughly 55% at childbirth) than junior
high or high school graduates (around 41% at childbirth). Conversely, the increase in employment
rates from the childbirth year to one year after childbirth is larger for junior high or high school
graduates. Similar to changes in employment after marriage, the gap due to education gradually
shrinks over time. Looking at the urban/regional split, employment rates one year before childbirth
and during the childbirth year are higher for urban areas, but from one year after childbirth,
employment rates in regional areas overtake those in the urban areas. This accords with previous
research (Unayama, 2011), which noted differences in employment separation rates by prefecture
at the time of marriage or childbirth.

Tables 9 and 10 show employment rates over time following the birth of the first child or
a second or subsequent child. The drop in employment rates from one year before childbirth to the
childbirth year is more pronounced in the case of the first child. In these instances, employment
rates in the childbirth year are around half the levels of the year before. For the second and
subsequent children, employment rates in the childbirth year are around four-fifths of the level the
year before childbirth.

Table 8. Employment rates before/after childbirth by education and location

Employed two years before childbirth | Total | Junior high/high school | Junior/technical college | Bachelor's/Master's degree |Urban | Regional
Year before childbirth 0.755 0.733 0.765 0.751 0.778| 0.745
Childbirth year 0.505 0.412 0.545 0.541 0.518| 0.500
1 year after childbirth 0.554 0.508 0.570 0.580 0.545| 0.558
2 years after childbirth 0.590 0.562 0.602 0.601 0.568 | 0.600
3 years after childbirth 0.631 0.611 0.648 0.609 0.593| 0.647
Sample size 1326 386 596 281 396 930

Source: Ministry of Health, Labour and Welfare, Longitudinal Survey of Adults in the 21st Century
Note: “Urban” = Tokyo, Saitama, Chiba, Kanagawa, Hyogo, Osaka, Kyoto. “Regional” is all other prefectures.
The sample covers only those respondents who answered in all years.
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Table 9. Employment rates after birth of the first child

Employed two years before childbirth | Total | Junior high/high school| Junior/technical college | Bachelor's/Master's degree | Urban | Regional
Year before childbirth 0.716 0.717 0.718 0.706 0.748| 0.700
Childbirth year 0.393 0.277 0.422 0.447 0.412| 0.384
1 year after childbirth 0.433 0.326 0.460 0.482 0.460| 0.419
2 years after childbirth 0.464 0.386 0.486 0.503 0.472| 0.460
3 years after childbirth 0.503 0.440 0.529 0.518 0.508 | 0.501
Sample size 763 184 348 197 250 513

Source: Ministry of Health, Labour and Welfare, Longitudinal Survey of Adults in the 21st Century

Note: “Urban” indicates Tokyo, Saitama, Chiba, Kanagawa, Hyogo, Osaka, and Kyoto. “Regional” indicates
all other prefectures.

Sample covers only those respondents who answered in all years.

Table 10. Employment rates after birth of a second or subsequent child

Employed two years before childbirth | Total | Junior high/high high school| Junior/technical college | Bachelor's/Master's degree| Urban | Regional
Year before childbirth 0.808 0.748 0.831 0.857 0.829| 0.801
Childbirth year 0.657 0.535 0.718 0.762 0.699| 0.643
1 year after childbirth 0.719 0.673 0.726 0.810 0.692| 0.729
2 years after childbirth 0.762 0.723 0.766 0.833 0.733| 0.772
3 years after childbirth 0.805 0.767 0.815 0.821 0.740| 0.827
Sample size 563 202 248 84 146 417

Source: Ministry of Health, Labour and Welfare, Longitudinal Survey of Adults in the 21st Century

Note: “Urban” indicates Tokyo, Saitama, Chiba, Kanagawa, Hyogo, Osaka, and Kyoto. “Regional” indicates
all other prefectures.

The sample covers only those respondents who answered in all years.

Next, we examine which factors affect the employment status of women one year after childbirth
among those who were working one year before giving birth. Table 11 shows descriptive statistics
for the sample used in the following employment decision estimation. Table 12 shows the results
of probit analysis of the data sample in Table 11. We restricted the sample to women who were
working the year before they gave birth, and the dependent variable takes a value of 1 for women
who continued working and 0 for those who did not continue working. In addition to the women’s
basic attributes, we used various data concerning their work, spouses, and families as independent
variables in our estimations.

We draw the following conclusions from Table 12. First, looking at the women’s basic
attributes, education do not give significant results regarding their effect on the decision to work
after giving birth to the same extent as choosing marriage or childbirth or choosing to work after
marriage. Continued employment was significantly higher than among regular employees who
graduated from vocational school compared with junior high or highs school. Notably, commuting
time to the company they worked at had a big impact. For the entire sample and women in the
regular employment, commuting time had a significant and negative impact (-1.3% to -1.9% for
every 10 min). It was not significant for the non-regular employees, but the sign was also negative.
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From this, it is apparent that in many cases women who had a long commute to work took
childbirth as an opportunity to quit work. Conversely, the results for hourly wage rates are positive
and significant, suggesting that higher rates encourage continued employment (+0.92% to +1.24%
for every ¥100).

Looking at results for work hours and work hours squared, there are positive and negative
effects, respectively, for the total sample and for women in regular employment. Women who were
working long hours one year before giving birth were more likely to continue working one year
after giving birth (+10.2% to +20.1%), but as working hours increase, the likelihood of continuing
to work tapers off. In all cases the accessibility of childcare leave had a significant, positive effect
(+28.6% to +35.6%), so it encourages women to keep working.

We next look at family effects. The impact of the husband’s income is negative and
significant, discouraging continued employment by the wife (-3.07% to -4.63% per ¥1 million).
The impact of the husband’s income decile on reducing the wife’s employment rates appears to be
waning over the long term (Ministry of Health, Labour and Welfare, 2014), but our results confirm
that the husband’s income is still a factor in the wife’s decision on whether to continue employment
at the time of marriage or childbirth. Turning to living with the parents, the marginal effect is
positive, as was the case with the decision to work after marriage, but there were no significant
results.

We now turn to estimation results using a dummy variable for the birth order of the child.
It is found that women who give birth to a second or third child are more likely to continue working
than those who give birth to their first child. This indicates a strong tendency to continue working
after having a second or third child among women who continue working after having their first
child. The job-offers-to-applicants ratio in the childbirth year, a proxy variable for labor market
demand, has a positive sign, but there are no significant results. Turning to childcare facility
capacity, we see that the higher it is, the higher the likelihood that the mother will continue to work
one year after giving birth for the total sample (+0.99%). This is in line with results from previous
research showing that the provision of childcare facilities has an effect of women continuing
employment (Shigeno and Okusa, 1999; Higuchi et al., 2007; Unayama, 2011).

Finally, using the Japanese Panel Survey of Consumers to gauge the impact of birth cohort,
with other independent variables held constant, there are differences between regular and non-
regular employees in the sign of the marginal effect from the birth cohort dummy: It is positive for
the former and negative for the latter. In particular, for non-regular workers born in the 1980s,
there is a declining tendency to remain in employment after giving birth (not shown in the table).
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Table 11. Descriptive statistics for the sample used in the employment decision estimation

for around the time of childbirth

Changes in employment around childbirth a'\l'/c;.tal s:tmd.p:jzv. avgl.:{egilte::ir. dov. ai\/l;.n rzi;.ladrev.
Work: on leave = 1; not working =0 0.597 0.491 0.681 0.467 0478 0.501
Age (year before childbirth) 29.568 3.426 29.056 3.511 30.294 3.172
Age (year before childbirth) squared 885.989 202.223 [ 856.523 205.400 | 927.733 190.399
Education, ref: junior high/high school 0.332 0471 0.307 0.462 0.368 0.483
Vocational college 0.225 0418 0.245 0.431 0.197 0.399
Junior/technical college 0.245 0.430 0.241 0.429 0.250 0434
Bachelor's degree 0.183 0.387 0.198 0.399 0.162 0.370
Master's degree 0.015 0.120 0.009 0.096 0.022 0.147
Living with parents (childbirth year) 0.261 0.440 0.272 0.446 0.246 0.431
Husband's income (childbirth year), units: ¥1 million/year 4225 1.986 4051 1.779 4471 2227
Birth order of child; ref: first child 0.530 0.500 0.570 0.496 0474 0.500
Second 0.194 0.396 0.192 0.394 0.197 0.399
Third or subsequent 0.276 0.447 0.238 0427 0.329 0471
Hourly wage (year before childbirth), units: ¥100/hour 15281 16.636 | 18.262 17.503 | 11.059 14334
Work hours (year before childbirth), units: hours/day 7.059 2625 8.139 2121 5528 2.509
Work hours (year before childbirth) squared, units: hours/day 56.704 33.655 | 70.735 30470 | 36.828 27.392
Commuting time (year before childbirth), units: 10 min/return trip 5.735 5418 6.037 4744 5.308 6.235
Workplace size (year before childbirth), ref: 1-4 workers 0.051 0.220 0.040 0.197 0.066 0.248
5-29 0.269 0.444 0.186 0.390 0.386 0.488
30-99 0.142 0.349 0.158 0.365 0.118 0.324
100-499 0.267 0.443 0.319 0.467 0.193 0.396
500-999 0.078 0.268 0.093 0.291 0.057 0.232
1000-4999 0.085 0.280 0.096 0.295 0.070 0.256
5000 0.089 0.285 0.108 0.311 0.061 0.241
Public sector 0.020 0.140 0.048 0.215
Job—-offers—to—applicants ratio (childbirth year) 0.886 0.169 0.901 0.158 0.866 0.183
Childcare facility capacity (childbirth year) 10044 5196 | 10483 5260 9.421 5.050
Accessibility of childcare leave (year before childbirth) 0.236 0.425 0.337 0.474 0.092 0.290
Sample size 551 323 228

Source: Ministry of Health, Labour and Welfare, Longitudinal Survey of Adults in the 21st Century
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Table 12. Results for the employment decision estimation around the time of childbirth

(marginal effects)

Dependent variable: continuing to work Total sample Regular Non-regular
Age (year before childbirth) -0.000617 0.121 -0.285
(0.0967) (0.109) (0.184)
Age (year before childbirth) squared 0.000264 -0.00194 0.00527%
(0.00165) (0.00188) (0.00309)
Education, ref: junior high/high school)
Vocational college 0.0922 0.112% 0.100
(0.0621) (0.0674) (0.107)
Junior/technical college 0.0379 0.00419 0.102
(0.0607) (0.0752) (0.0982)
Bachelor's degree 0.0620 0.0215 0.0841
(0.0658) (0.0775) (0.120)
Master’s degree 0.0447 0.00816 -0.0533
(0.194) (0.200) (0.265)
Living with parents (childbirth year) 0.0492 0.0474 0.0544
(0.0559) (0.0649) (0.0957)
Husband'’s income (childbirth year), units: ¥1 million/year —0.0307%* -0.0373% -0.0463%
(0.0137) (0.0191) (0.0248)
Birth order of child; ref: first child
Second 0.338%** 0.280%:** 0.394%%*
(0.0434) (0.0433) (0.0856)
Third or subsequent 0.290%%k% 0.164%% 0.401%%*
(0.0496) (0.0657) (0.0815)
Hourly wage (year before childbirth), units: ¥100/hour 0.0097 3%*k% 0.0124%%* 0.00918%*
(0.00211) (0.00337) (0.00516)
Work hours (year before childbirth), units: hours/day 0.102%%% 0.201%%k% 0.0224
(0.0360) (0.0544) (0.0732)
Work hours (year before childbirth) squared, units: hours/day —0.00454* —-0.00967**x* 0.001000
(0.00263) (0.00322) (0.00643)
Commuting time (year before childbirth), units: 10 min/return trip —0.0132%*%  —0.0188%*** —-0.00450
(0.00539) (0.00675) (0.00485)
Workplace size (2 years before childbirth), ref: 1-4 workers
5-29 -0.0743 0.0542 —0.291%%*
(0.114) (0.130) (0.138)
30-99 -0.182 -0.0467 —0.292%%*
(0.124) (0.150) (0.136)
100-499 —0.240%* -0.00842 —0.467%%*
(0.117) (0.139) (0.102)
500-999 —-0.0938 0.212%%% —0.473%%%
(0.148) (0.0775) (0.0731)
1000-4999 -0.223 0.00710 —0.381%%%
(0.137) (0.153) 0.117)
5000 —-0.0641 0.118 —0.308%**
(0.140) (0.121) (0.144)
Public sector —0.402%* —0.456%%%
(0.174) (0.0814)
Job—offers—to—applicants ratio (childbirth year) 0.157 -0.0750 0.227
(0.154) (0.214) (0.205)
Childcare facility capacity (childbirth year) 0.00998%* 0.00711 0.0102
(0.00476) (0.00516) (0.00828)
Accessibility of childcare leave (year before childbirth) 0.316%%% 0.286%%*% 0.356%%*
(0.0442) (0.0480) (0.107)
Sample size 551 323 228
Log pseudolikelihood —-286.9 -147.6 -120.5

Source: Ministry of Health, Labour and Welfare, Longitudinal Survey of Adults in the 21st Century

Note: The upper rows are marginal effects, and lower rows in parentheses are standard errors.
***significant at the 1% level; ** significant at the 5% level; *significant at the 10% level.
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8. Changes in the timing of reemployment after childbirth-related job separation

In this section, we use the Japanese Panel Survey of Consumers by the Institute for Research on
Household Economics to examine factors that affect reentering the workforce after giving birth.
Figure 3 shows when women return to the workforce after quitting work to give birth (the vertical
axis shows cumulative percentage of women who have resumed employment and the horizontal
axis shows the years elapsed until employment resumes). During the survey period, 361 of 719
women who gave birth to their first child quit their job. Subsequently, 29 (8.0%) returned to work
within one year; and a cumulative total of 81 (22.4%) returned to work within three years; 118
(32.7%) within five years; and 175 (48.5%) within 10 years. Employment rates for women who
quit work to give birth are low in Japan; in the United States, 60% of women return to work nine
months after giving birth (Han et al, 2008). The vast majority of women in Japan who return to
work are in non-regular employment (regular employment, 5.5%; non-regular employment,
70.5%; and self-employed and in family businesses, 19.5%).

As in the analyses described in the previous sections, we looked at differences due to
education and residence. The cumulative share of junior high and high school graduates is high
(Figure 4). The share returning to work within one year is higher for more highly educated women
(junior high/ high school graduates, 6.9%; junior/technical college graduates, 8.1%;
bachelor’s/master’s degree holders, 9.3%). Conversely, four years after giving birth, the
cumulative share of those returning to work is lower among the more highly educated, with clear
differences 10 years later (56.5%, 47.5%, and 39.5%, respectively). Next, turning to urban versus
regional residents, from one year after giving birth onward, the regional residents have higher
cumulative reemployment rates, with the gap widening over time (Figure 5).

Figure 3. Cumulative reemployment rate after giving the first birth
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Source: Institute for Research on Household Economics, Japanese Panel Survey of Consumers
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Figure 4. Cumulative reemployment rates after giving the first birth by education level
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Figure S. Cumulative reemployment rates after giving the first birth by residence location
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Next, using a panel probit model, we estimated a reemployment function. The sample used in the
estimation was restricted to women who left work after giving birth to their first child. The
dependent variable took a value 1 for women who subsequently rejoined the workforce and 0 for
those who remained out the workforce. As previously mentioned, virtually none of the women
resumed employment as regular employees, so our estimates look at only two cases: the total
sample and non-regular employees.

We obtained the following conclusions from Table 14. Looking at education, as shown in
the previous figure, junior and technical college graduates have lower probabilities of
reemployment once they quit compared to junior high and high school graduates, in line with the
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mismatch hypothesis. We also confirmed the impact of qualifications held by the women®; while
the sign was positive, there was no significant impact. Next, we look at the impact of families, in
terms of living with parents time spent by the husband on housework and childcare. The results
confirmed that the longer the husband spent on housework and childcare on weekend the year
before, the higher the women’s reemployment rates (+0.06% per hour). This indicates that the
more cooperative the husband is in domestic life, the easier it is for the wife to participate in the
labor market. The marginal effect of the husband’s income was negative and significant (-0.03%
to -0.04% per ¥1 million). This constrains the wife’s income and satisfies the weak income
motivation hypothesis. Finally, looking at the impact of birth cohort, we see that among women
who had quit work, those born in the 1970s and 1980s were less likely to reenter the workforce
(roughly -15% and -70%, respectively) compared with those born in the 1960s. At the time of the
latest survey (2014), the mothers in the 1960s cohort were 45-54 years old, and assuming that they
were around 30 years old when their first child was born, they have already finished child rearing.
In addition, more of the younger generations who wanted to work kept working. Restricting the
discussion to those who quit, few of them have resumed employment.

Table 13. Descriptive statistics for the sample used in the reemployment estimation

.. Total sample Non-regular

Reemployment decision avg. std. dev. avg. std. dev.
Reemployment = 1, no reemployment = 0 0.089 0.285 0.085 0.279
Age (year before) 33.557 4829 33.562 4833
Age (year before) squared 1149.363 340.685 | 1149.781  340.941
Junior high/high school 0.314 0.464 0.315 0.464
Vocational college graduate 0.195 0.396 0.194 0.395
Junior college graduate 0.266 0.442 0.266 0.442
Bachelor's/Master's degree 0.226 0418 0.225 0418
Holds qualification 0.244 0.429 0.242 0.429
Living with parents (year before) 0.100 0.300 0.099 0.299
Job—offers—to—applicants ratio (year before) 0.749 0.316 0.750 0.317
Has housing loan (year before) 0.367 0.482 0.366 0.482
Husband's housework/childcare (year before): hours/day 219.995 205.440 219.222 205.278
Husband's income (year before): ¥1 million/year 548.704 238.801 549.334 239.080
Born in 1960s 0.455 0.498 0.456 0.498
Born in 1970s 0.448 0.497 0.446 0.497
Born in 1980s 0.081 0.273 0.081 0.273
Sample size 2028 2018

Source: Institute for Research on Household Economics, Japanese Panel Survey of Consumers

6 Qualifications here are defined as any of the items in the list below: medical doctor, dentist, pharmacist, nurse, public
health nurse, dental hygienist, clinical laboratory technician, social worker or care worker, nutritionist, cook, teacher,
lawyer, judicial scrivener, administrative scrivener, social insurance consultant, small business management
consultant, certified public accountant, tax accountant, architect, hairdresser, beautician.
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Table 14. Estimation results for reemployment

Dependent variable: reemployment

(1)

(2)

(3)

4)

Total sample Non-regular Total sample Non-regular

Age (one year before) -0.06 -0.0537 -0.0567 -0.0501
(0.0997) (0.1010) (0.1010) (0.1020)
Age squared (one year before) 0.000518 0.000473 0.00054 0.000484
(0.0014) (0.0014) (0.0014) (0.0014)
Education, ref: junior high/high school
Vocational college -0.0373 -0.0712 -0.0394 -0.0759
(0.1220) (0.1250) (0.1230) (0.1260)
Junior/technical college -0.227% —0.239%% —0.233%% —0.245%%
(0.1160) (0.1170) (0.1180) (0.1190)
University graduate -0.148 -0.176 -0.111 -0.142
(0.1180) (0.1210) (0.1230) (0.1250)
Has qualification 0.1 0.068 0.0622 0.034
(0.1030) (0.1060) (0.1040) (0.1070)
Living with parents (year before) 0.077 0.043 0.0839 0.0511
(0.1310) (0.1350) (0.1320) (0.1360)
Job—offers—to—applicants ratio (one year before) -0.161 -0.0166 -0.105 0.0313
(0.1840) (0.1880) (0.1870) (0.1910)
Has housing loan (one year before) 0.0482 0.0237 0.0736 0.0445
(0.0875) (0.0892) (0.0890) (0.0907)
Husband's housework/child care (one year before): hours/day 0.000639%** 0.000583%**
(0.0002) (0.0002)
Husband's income (year before) -0.000369% -0.000315
(0.0002) (0.0002)
Birth cohort dummy, ref: 1960s
Born in 1980s -0.319%% —0.329%* -0.360%x —0.365%*
(0.1530) (0.1560) (0.1550) (0.1570)
Born in 1970s —0.703%% —0.696%* —-0.760%x —0.745%%*
(0.3110) (0.3170) (0.3130) (0.3190)
Year dummy Yes Yes Yes Yes
Sample size 2,028 2,018 2,028 2,018
Log pseudolikelihood -582.9 -560.7 -575.6 -555.1

Source: Institute for Research on Household Economics, Japanese Panel Survey of Consumers

Note: The upper rows are marginal effects, and lower rows in parentheses are standard errors.

***significant at the 1% level; ** significant at the 5% level; *significant at the 10% level.

9. Conclusions

In this study, we analyzed the impact of economic and time constraints on women’s marriage,
childbirth, and employment behavior, arriving at the following key conclusions. 1) Women who
are university graduates and living with their parents are more likely to marry than others. Further,
full-time employees and those with higher hourly wages have higher marriage rates than part-time
and lower paid employees. Among regular employees, those with shorter commuting times are
more likely to marry. 2) Turning to the rates of continued employment after marriage, the lower
the husband’s salary and the higher a woman’s hourly wage, and the higher her educational
attainment, the higher the rate of continued employment. More women remain employed after
marriage if employees in their company utilize childcare leave and they work in companies where
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childcare leave is readily available. 3) More women have children in households where the
husband spends more time on housework and childcare on his days off. 4) Rates of continued
employment after childbirth are lower in households where the husband’s income is high, and
higher when the woman’s hourly wage is high. Among regular employees, there are higher rates
of continued employment for women who had long working hours and the rates decline further as
commuting times increase. Companies where childcare leave is readily available and areas with
many childcare facilities relative to the number of children have higher rates of continued
employment. Overall, many factors have significant impacts on continued employment after
marriage and childbirth. 5) Among women who quit work to give birth, reemployment rates are
higher in households where the husband spends more time on housework and childcare. In
households where the husband’s income is high, the wife’s reemployment rates are low.

Next, we summarize the differences among women’s birth cohorts. Holding constant the
above-mentioned economic and time constraints and the various policies meant to redress such
barriers, there is a significant decline in marriage rates among the young cohorts and an opposite
rising trend to continue employment after marriage. Meanwhile, looking at childbirth, reflecting
increasing birthrates of women in their mid-30s and holding other factors constant, the younger
cohorts tend to have higher birth rates, and rates of continuing employment after giving birth for
regular employees show a significant increasing tendency. For non-regular employees, the rates
show a tendency to decrease. Taken together, these results show how much independent variables
other than economic and time constraints—that is, factors including psychological differences—
have a major impact on the behavior of different cohorts.

For women to get married, have children, and continue working in accordance with their
wishes, it is necessary for these various factors to be aligned. Addressing just one area is
insufficient. If any one of them is lacking, attaining work-life balance becomes difficult.

Further analysis should be done to elucidate in concrete terms other factors uncovered
during the inter-cohort analyses. In this paper, prior behavior was a predetermined variable and
treated exogenously. We attempted to elucidate behavior at different time points by probit analysis.
In the future, it will be necessary to include historical data from before the survey period, and by
extending the sample period, to conduct survival analyses to obtain stable analysis results.
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