A CHMEDOLDEEM L TWD, #EET /UL, BERBEFRE complementary log-log E7 /L%
AT 5, WIHRIEPSHEZRE L LTI, REESX I -0 F— FERFEIZE
BHEEBEZBND,

R A EROEARFELE IR L, R4 THEEFRTDH S,

®3 EAREE
1y BERE  B/ME BX{E

HE 0.067 0.251 0 1
Kt 0.391 0.488 0
REE
2006 0.193 0.395 0 1
2007 0.203 0.402 0 1
2008 0.182 0.386 0 1
2009 0.158 0.364 0 1
2010 0.132 0.339 0 1
2011 0.133 0.340 0 1
FHp 36.5 3.9 24 44
BEFEFH
oA 0.217 0.412 0 1
1A 0.219 0.414 0 1
2A 0.407 0.491 0 1
3ALLE 0.157 0.364 0 1
EEE
R B 0.372 0.484 0 1
BFER 0.212 0.409 0 1
BR-EBE 0.264 0.441 0 1
K- KR 0.151 0.359 0 1
EE
By - BTy 0.357 0.479 0 1
=Y 0.378 0.485 0 1
BR5E 0.078 0.268 0 1
H—ER 0.084 0.278 0 1
BigE 0.002 0.049 0 1
EE - BE 0.004 0.067 0 1
EETRE-FHEX 0.082 0.274 0 1
Z0ith 0.014 0.119 0 1
KEIR 448.7 248.1 0 8400
w& L2449,
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K4 HEEKER

NY—RH  fEsgamsel PiE
Kbz 0.806 0.138 0.207
MEFE (N—R:20065F)
20074 1.466 0.310 0.070
20084 1.452 0.343 0.114
20094 1.391 0.382 0.229
20104 0.505 0.225 0.125
20114 0.497 0.255 0.173
FHs 1.004 0.027 0.872
FE25 0.998 0.001 0.001
BIEFHE(R—X:0N)
1A 0.718 0.139 0.087
2N 0.242 0.064 0.000
3A 0.199 0.083 0.000
ERE(R—X . h2-51%)
B 1.811 0.461 0.020
HXK-EE 1.490 0.346 0.086
NN 1.238 0.319 0.408
ERE (R—X  EFH- BiiTE)
7% 1.081 0.202 0.676
BR5E 0.964 0.374 0.925
H—EX 1.243 0.440 0.539
BaE 10.152 9.874 0.017
EE# &S 3.108 2.802 0.209
EEIR-FHEX 1.831 0.707 0.117
Dt 1.600 1.077 0.485
REU 1.000 0.000 0.038
SRR EULE -500.93
Wald 911.57 0.000
RRE 2449

) USAZ—ICTRRIIRERETH S,

RADOREBESI—DAF—FNLERD L 1 TER-TEY, FRLITFOKRETH
Do L. BEICEE TIERWED, HEICEZ D2HETITERVEHET LTI,
FOMOEROEELRD L, BETHEIIZWVIZEHERSEZES T2 L8bn s,
ZEOEREICHONTIE, FF - GRICE_THEMEREER - @B T — FEEAEm< 2o
TWBH, KF - RERLIEENRR, BOBEICOWTE, EHRBRE T — REARE
BILE L 2o T 20, tOBETIIAEERDDOITRY, ROEIUL, RDITbMYIC
VWA, FETIZ EE-TEY, FRAEWVIEE, HEERENE Lo TWNDZ 230
Mo,
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5.3 BEERICEST AT

WIZ, HENBERICEZ 2EEEL ST 52 & T, RERENZEOBREMRTIZE R D
HEEPALNICT D, STOFEHE, KRBT ORT% THESBERIC 5 2 2 HENE
boleinE D DHERT 5, 20, U I NERERIERITAET (2003~2005 ) & KA
EREATRE (2006~2011 4E) . S HIZ, TNENOY TN TH/MEEMEEE & ROEERE
BT CHENMRIC 52 2B EHET 5, HEFIEIL, BEREEH complementary
log-log EF NV TH 5,

HBERCIREOFELAVD, 2T, ¥ (FRAEREZET) <X 0, FEmt
EILIX 1 252D, afretg & LT, IHERERATRTO Y > 70 Tid 2003 FERF R TREE L
TWBEIEE R RIERE TR O o 7L TiE 2005 R A THEL TV AEEEZFE-T
WHZ D, EREEMN 1T Z EITBERSRBE L2 L2 EKT D,

MIEHTHOHEDHEIZOWTIL, HERRATErRENVWDGEEEZ 1. WAV
&0 & Lz, AARTIHE, RAE L THEABIOERT 25608 & <. HENLREIO K
L— R FT7IZERmLTWS, LT, RUKRIZBWT, 0 EOFEEBEDCH
WOBRE SN2 Z &1, ERENZHEOBREREICEZ DHELZHALNCT DL O R
TRYERFETHDL LEZXD, Elo. WHRESHEICEEL 5 2002 & IFBEICHER
el b, WIRIEDOHAT L IISMVEMTH D Z EBRIES TN D, a2 hr— /LA
WZOWTIL, HEIETOHELR Lty NERWTWS, EARFEEZRS, 612, HE
EREERT, 8ITRLT,
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*£5

HEAWEE ORUIEITAD

/2 (N=772)

K% (N=503)

Ei EERE /I BX Eig ZEREE B/  EBK
i 0.135 0.342 0 1 0.087 0.283 0 1
HE 0.117 0.321 0 1 0.131 0.338 0 1
HEHE
20034 0.337 0.473 0 i 0.330 0.471 0 1
20044 0.373 0.484 0 1 0.368 0.483 0 1
20054 0.290 0.454 0 1 0.302 0.460 0 1
FH 31.8 3.5 22 38 32.3 3.0 21 38
B
(iPN 0.321 0.467 0 1 0.360 0.480 0 1
1A 0.266 0.442 0 1 0.328 0.470 0 1
2N 0.301 0.459 0 1 0.272 0.446 0 1
3ALE 0.113 0.316 0 1 0.040 0.196 0 1
E2E
. S 0.348 0.477 0 1 0.350 0.477 0 1
B 0.269 0.444 0 1 0.175 0.380 0 1
mR-E2E 0.244 0.429 0 1 0.302 0.460 0 1
K- KRR 0.139 0.346 0 1 0.173 0.379 0 1
T
EMR - BT 0.427 0.495 0 1 0.260 0.439 0 1
=K 0.341 0.474 0 1 0.441 0.497 0 1
R 0.040 0.196 0 1 0.078 0.268 0 1
H—ER 0.119 0.324 0 1 0.064 0.244 0 1
B B{E - 0.010 0.099 0 1
EEIR-FHIEE 0.060 0.237 0 1 0.119 0.324 0 1
Zhit 0.013 0.113 0 1 0.028 0.165 0 1
KEIR 400.0 181.4 0 2520 461.4 167.0 6 1210

_19_



®o6 EAWMHE (REREEITER)

/2 (N=1350)

KEZ (N=876)

E BERE &=/ FX E EERE BN BX
BiERS 0.087 0.283 0 1 0.079 0.270 0 1
HE 0.066 0.248 0 1 0.064 0.245 0 1
Es
20064 0.247 0.432 0 1 0.245 0.431 0 1
20074F 0.194 0.396 0 1 0.204 0.403 0 1
20084 0.173 0.379 0 1 0.175 0.380 0 1
20094 0.144 0.352 0 1 0.151 0.358 0 1
20104 0.125 0.331 0 1 0.118 0.322 0 1
20114 0.116 0.320 0 1 0.107 0.310 0 1
s 36.2 3.9 25 44 36.0 3.6 24 44
BEFIHE
(DN 0.325 0.469 0 1 0.398 0.490 0 1
1A 0.210 0.408 0 1 0.248 0.432 0 1
2N 0.336 0.473 0 1 0.281 0.450 0 1
3ALLE 0.128 0.334 0 1 0.073 0.260 0 1
ERE
SR 0.327 0.469 0 1 0.393 0.489 0 1
BEFER 0.262 0.440 0 1 0.187 0.390 0 i
BEX-EE 0.256 0.437 0 1 0.272 0.445 0 1
K KERE 0.154 0.361 0 1 0.148 0.356 0 1
E-diE S
HEMRY- FHTE 0.412 0.492 0 1 0.277 0.448 0 1
¥ 0.363 0.481 0 1 0.403 0.491 0 1
BR5E 0.043 0.203 0 1 0.102 0.302 0 1
H—EX 0.099 0.299 0 1 0.070 0.255 0 1
i@ E - 0.019 0.138 0 1
EETE-FHEE 0.063 0.243 0 1 0.129 0.335 0 1
Z Dtk 0.020 0.140 0 1 -
KEEUR 415.4 173.7 2 1820 489.1 204.3 0 1500
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®7 BERCEAT SHEERR (RIAGEMITRD

th/hf Kt
NY—RH  fEgEms=)  pg  H—FH EgEmx  piE

HE 2.7406 0.6298 0.000 3.1204 1.1737 0.002
BT (R—X:2003%F)

20044 1.6334 0.3911 0.040 2.5675 0.9686 0.012

20054 1.2842 0.3734 0.390 2.2994 1.0610 0.071
FE& 0.9245 0.0369 0.049 0.7950 0.0622 0.003
FHh2E 1.0006 0.0011 0.619 1.0019 0.0019 0.331
BEFEFHE(R—R:0A)

1A V 0.3701 0.1040 0.000 0.9772 0.3869 0.954

2A 0.6231 0.1641 0.072 0.9685 0.3947 0.937

3ALE 0.4704 0.2121 0.094 1.7930 1.4884 0.482
EFR(R—R hZ2-FR)

B 1.0069 0.2626 0.979 2.8829 1.8365 0.097

BK-E2E 1.0663 0.2806 0.807 0.8505 0.3693 0.709

K- KEERE 0.5596 0.2253 0.149 1.0066 0.5290 0.990
ERE (R—X - EPIR - 1 IiTHY)

=% 1.3486 0.3458 0.243 5.5678 3.8377 0.013

BR5E 3.7804 1.5376  0.001 7.0106 5.8981 0.021

H—EX 1.5860 0.5153 0.156 5.8368 40844 0.012

37 — 12.8042 18.9535 0.085

B -EE - -

EEIR-FHEE 0.7653 0.4305 0.634 2.6281 24198 0.294

F Dt 2.5246 1.9581 0.232 1.7833 2.2292 0.644
KEIX 0.9993 0.0007 0.324 1.0013 0.0008 0.101
SRl 8L -274.39 -131.66
Wald 323.82 0.000 219.51 0.000
SRE 772 503

)OSR —TERIFIRERETH D,
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£8 BERICBETAMERE (KRIMRE-ITER)
T AivE
NY—RH  fEgms) pE R iEsm=’  piE

HE 2.1511 0.5434 0.002 1.6791 0.7215 0.228
A (R—R:20064F)

20074 0.8836 0.2109 0.604 0.8927 0.2907 0.727

20084F 0.5999 0.1704 0.072 0.7726 0.2874 0.488

20094E 0.2885 0.1191 0.003 0.6454 0.2826 0.317

20104 0.5966 0.1985 0.121 0.3403 0.2205 0.096

20114 0.2169 0.1198 0.006 0.3920 0.2645 0.165
E=3 0.9197 0.0307 0.012 0.9484 0.0468 0.283
FEHH2FE 1.0009 0.0009 0.305 0.9999 0.0012 0.929
BEEFHE(R—X:0AN)

1A 0.7097 0.1889 0.198 0.9652 0.3361 0.919

2N 0.4595 0.1239 0.004 1.0598 0.3924 0.875

SALE 0.8824 0.2675 0.680 1.2342 0.6937 0.708
FESE(R—X: 2 -Ek)

HEMER 0.8281 0.2365 0.509 0.6654 0.2922 0.354

BXK-E5E 0.9699 0.2394 0.901 1.0125 0.3503 0.971

Keg- K2R 0.8462 0.2567 0.582 1.0048 0.4199 0.991
EE (RN—X . By - Bifed)

B 0.9022 0.2205 0.674 0.7523 0.2731 0.433

BREE 1.3921 0.6906 0.505 1.5968 0.6162 0.225

H—EX 1.3956 0.4282 0.277 0.4656 0.3392 0.294

Rz - .

Ei-B{E — 1.1875 0.7998 0.799

HEETIE-FHEMEE 1.2968 05172 0.515 0.3749 0.2372 0.121

ZFDith 0.3266 0.3761 0.331 -
KEIR 1.0004 0.0004 0.379 0.9999 0.0007  0.909
SR HOL -370.66 ~226.70
Wald 600.93 0.000 394.07 0.000
SR H 1350 876

1) VSR A—|REERIEERETH D,

RTINB, F/EE REEOHY T MTBNT, HEX I —0OF— K3 1 28
R DOMEHINCHEE THD T 030D, ik, WHAREBITRI T, KEeEIZED
TWE D & H/MERICED TNWE ) &  HEPHERERZSO TV ZEERLTHD,
—F. RIDFERERD L. F/IRETEINF—FEIZ1 282 T, 2 OHEETHLDI

ML, REFETIE, HEFI—D0

BTIE R 2o TW5S, ik, WRHEAREmITERIT,

REEZRIZBOD THENBERESRZHODRN 2 R Z 2 BRL TV D, 2FED,
RMARIEITHHEE & ZMEDBZED L— K - 7 OBMREEM L, Ot EEikit 2 B L
T LHWTT 5 ENTE D,
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6. HIEDEANRICEET B4
6.1 HIAE

AEITIE, e LTUIRERN TIEH 525, WISLIHEHIE N HEE & BRI 5 2 28I
WTHERT 5, TORREZMNT, RERIEO L 5 RERNELNTZONEET 5,

T Z T, 2003 FEN D 2005 FEEELNTT—F E2E S, LiZn-> T, S5t 2003
EREETHERBE T, BATFLU THE T2 TEROME - KEETH D, HEEET VITHIE
& AR BRI complementary log-log €5 VT 5,

6.2 HEICEET DHETE

BNATE L TE COMLXBRENHEICS 2 BB OV TONEIT Y. EBREHK
. CNETLRCHES I —Th D, SAEHEITIE, M TERIEOREZMHE S 23, Al
FEOFEREHEMT 5, B, MUXEHRHEZ 6 DL BHEMLTWHDIL 2008 FETTH
V. ZOHTE TIERTEORIEDOEREFER T 57D, 2009 FOHEE TEHEET DI LI
2%, 72121, 6 DOMAIERIED > H, FROZOOREEAFBOHIBOFELFR
DIz DREHEDHIRDOF I OWTIIIEF ITHER EV (FRBERENT 0.798) 72, #%
FIIHEXOFALE L LTIAWRY, £z, REREOHITIZE - T, HIEOFAL
RTIWEMTIR N o7c7cd, T2 T, HIEOHFEOKIZERT D, £OMO=
Y hr—VEEL, BIEOLDER—TH D, EARHELZRIICELD, kB, HIE
DEHLIZDOWTIIHEER L T 5,
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&9 EARFHE (HECETIHEE)

F ZERE UM =X
HiE 0.089 0.285 0 1
BRAEE 0.763 0.425 0 1
B 0.442 0.497 0 1
ERER 0.486 0.500 0 1
BEfE S 57 0.281 0.450 0 1
FEIRTERR 0.077 0.267 0 1
REE
20044 0.255 0.436 0 1
20054 0.188 0.391 0 1
20064 0.161 0.368 0 1
20074 0.144 0.352 0 1
20084 0.130 0.336 0 1
20094 0.121 0.326 0 1
FHp 34.7 3.8 23 42
EXFFitsk
(PN 0.314 0.464 0 1
1A 0.234 0.424 0 1
2N 0.338 0.473 0 1
3ALLE 0.114 0.317 0 1
EPE
h- S 0.394 0.489 0 1
B 0.214 0.410 0 1
BmK-EE 0.248 0.432 0 1
R Kz 0.144 0.351 0 1
FRE
B - BfiTRYg 0.349 0.477 0 1
£ 0.376 0.485 0 1
BR5E 0.067 0.250 0 1
H—EX 0.088 0.284 0 1
BMiRE 0.008 0.088 0 1
HEETE-FHEX 0.090 0.286 0 1
FDih 0.022 0.148 0 1
KEIR 439.2 183.2 0 2512
N=1779

# 10 T, 5 DOMILXERIEZ T X THERA L7z Model 1 DI, #IE Z & OHEERD
RRLThHD, BERHOHETIE, BERAELFEARBONT— RUER 1 2BLTHEETH
D, TOLHEDEL Z LN HEREL ERESETWAZ ERNbnd, L, R
BALTEE, FEROITERKREZFICRD, LER-T, HEICEELY 5 X HHlE L
LTHREROIERREDLLEZOND, BRIKENHERELZED D LWV ) HRITE
TFETHHELN TV D,
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F 10 HEICET OHERR

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
BREKE 1.502 * 1.646 *x
(0.357) (0.367)
BEAKE 1.333 1.450 **
(0.247) (0.259)
EERESS 1.055 1.279
0.227) (0.242)
BRI SY558 1.032 1.232
(0.226) (0.242)
LIRS 0.846 0.974
(0.259) (0.298)
RES
20054 0.787 0.797 0.779 0.778 0.776 0.780
(0.166) (0.167) (0.164) (0.163) (0.162) (0.163)
20064 0.574 *% 0.587 * 0.563 ** 0.575 * 0.567 ** 0.569 **
(0.162) (0.165) (0.158) (0.162) (0.159) (0.159)
20074 0.510 * 0.526 * 0.493 ** 0.503 *x 0.495 ** 0.499 **
(0.175) (0.180) (0.168) (0.171) (0.168) (0.169)
20084 0.647 0.672 0.632 0.643 0.636 0.645
(0.237) (0.248) (0.231) (0.235) (0.233) (0.236)
20094 0.365 * 0.369 * 0.346 * 0.345 * 0.339 *x 0.341 **
) (0.201) (0.204) (0.189) (0.188) (0.184) (0.185)
Egh 1.056 1.049 1.067 *% 1.064 * 1.062 * 1.062 *
(0.035) (0.034) (0.034) (0.034) (0.034) (0.034)
R E 0.996 *** 0.997 **% 0.996 *x* 0.996 % 0.996 *x* 0.996 sk
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
BETF T3
1A 0.967 1.020 0.993 1.038 1.055 1.090
(0.204) (0.203) (0.207) 0.211) 0.212) (0.220)
2N 0.320 *x* 0.333 #%* 0.329 ok 0.345 *%% 0.346 *kx 0.349 ##
(0.094) (0.098) (0.097) (0.102) (0.103) (0.104)
SARLE 0.140 *x* 0.143 sk 0.143 #*x 0.146 skk 0.146 **x* 0.150 #kx
(0.100) (0.102) (0.102) (0.105) (0.105) (0.107)
EYE
B 1.792 ** 1.780 ** 1.768 *x 1.817 *x 1.832 #x 1.832 *x
(0.470) (0.449) (0.451) (0.454) (0.458) (0.476)
mK-EE 1.404 1.463 1.512 * 1.527 * 1.577 % 1.608 *x
" (0.355) (0.361) (0.373) (0.374) (0.382) (0.386)
REE- K2R 0.860 0.907 0.968 0.940 0.983 1.038
(0.286) (0.289) (0.300) (0.310) (0.313) (0.320)
EAES
5% 0.855 0.895 0.870 0.863 0.861 0.886
(0.184) (0.185) (0.179) (0.181) (0.181) (0.182)
B3t 0.456 * 0.476 = 0.462 * 0.446 ** 0.459 * 0.464 *
(0.185) (0.193) (0.186) (0.180) (0.186) (0.188)
H—EX 1.033 ©1.031 1.016 0.962 0.977 0.991
(0.319) 0.317) 0.311) (0.299) (0.301) (0.306)
BiRE 0.548 0.513 0.582 0.558 0.558 0.544
(0.641) (0.613) 0.677) (0.648) (0.658) (0.643)
EETR-$HEL 1.064 1.087 1.154 1.070 1.100 1.146
0.437) (0.448) (0.456) (0.435) (0.447) (0.456)
Z0ih 1.262 1.376 1.376 1.408 1.457 1.487
(0.796) (0.853) (0.872) (0.851) (0.884) (0.909)
KEUR 1.000 1.000 1.000 1.000 1.000 1.000
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
SRt S -431.70 -433.31 -433.77 -435.06 -435.44 ~436.09
Wald 694.52 #kk  §76.75 *kk  697.60 kkx  683.60 *kk 69063 kkk  681.92 wkk
BTG AX 1779

*x%: p<0.01, **: p<0.05, *: p<0.1
EIMRIEITREI—ANAMELERE
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6.3 BEEKICREY HHERE

BT, HENEERRIC 5 X 2B BIZOWTHET 2, AR EIIR 1ITTRLZEEY
Thbd, HECETIHHEL Y IATA ARRRDZR, i =Y - U F FF—
DI, HEIZLDITHEY LEERICE 2 THE0 23, BRARDHEERTELTNDLEDT
H5,

F£ 11 EAHHE (MR OHE)

Eiy ZHEEE UL =X
g4 0.110 0.312 0 1
HiE 0.081 0.273 0 1
BRIAE 0.850 0.358 0 1
EHEIRER 0.498 0.500 0 1
bl b 0.545 0.498 0 1
B4 558 0.340 0.474 0 1
FLIRMEER 0.093 0.290 0 1
RESE
20044 0.259 0.438 0 1
20054 0.204 0.403 0 1
20064 0.170 0.376 0 1
20074 0.137 0.344 0 1
20084 0.122 0.328 0 1
20094 0.108 0.310 0 1
Efh 34.2 3.8 23 42
BEFF
oA 0.308 0.462 0 1
1A 0.273 0.445 0 1
2N 0.322 0.467 0 1
SALLE 0.098 0.297 0 1
HRE
thE S 0.356 0.479 0 1
BEMEK 0.219 0.413 0 i
BERK-aE 0.273 0.445 0 1
RE - RERR 0.153 0.360 0 1
EEES
B - B TRy 0.370 0.483 0 1
EY 0.367 0.482 0 1
BR5T 0.056 0.231 0 1
H—EX 0.094 0.291 0 1
ERiRx 0.002 0.046 0 1
HEEIR-FHBEX 0.092 0.289 0 1
FDith 0.019 0.135 0 1
REIR 440.3 190.6 0 2520
N=1881
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K12 BEEICRET DHEERR

Model 1 Model 2 Model 3 Model 4 Model 5§ Model 6
HE 6.015 k% 5.996 **% 3.169 ¥k 4.296 *¥k 3.430 Hkk 3.291 #kx
(2.214) (2.185) (0.728) (0.968) 0.713) (0.593)
BHRkE 1.069 0.949
(0.248) 0.212)
BB 0.683 *x* 0.703 *x*
(0.125) 0.124)
Sl bk 0.858 0.853
(0.184) (0.150)
FRRE L5518 1.217 1.010
(0.276) 0.191)
R 1.142 1.125
(0.365) (0.357)
HE X B IRk 0.565 0.475 *
(0.249) 0.191)
HEE x BFEARE 1.431 1.095
(0.538) (0.384)
HE x EREEH% 0.343 * 0.510 *
(0.192) (0.182)
HiE x B 5518 1.867 0834
(1.035) (0.302)
HEE
20054 0.832 0.830 0.839 0.830 0.829 0.831
(0.157) 0.157) (0.159) (0.159) (0.158) (0.158)
20064 0.852 0.828 0.873 0.838 0.832 0.835
(0.188) (0.182) (0.193) (0.184) (0.183) (0.184)
20074 0.680 0.635 * 0.666 0.656 0.624 * 0.621 *
(0.184) 0.172) (0.180) 0.176) (0.168) (0.167)
20084 0.596 * 0.558 * 0.587 * 0.579 * 0.551 * 0.545 sk
(0.186) 0.171) (0.181) 0.179) 0.171) (0.167)
20094 0.598 0.570 * 0.622 0.602 0.584 0.579
(0.203) (0.192) (0.209) (0.202) 0.197) (0.194)
FHh 0.936 #* 0.940 #* 0.940 *k 0.940 ** 0.941 sk 0.941 #xk
(0.027) (0.027) (0.025) (0.025) (0.025) (0.025)
FEh2E 1.000 1.000 1.000 1.000 1.000 1.000
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
BEFHH
1A 0.847 0.829 0.842 0.824 0.806 0.797
(0.152) (0.148) (0.149) (0.144) (0.144) (0.141)
2A 0.727 0.723 0.733 0.703 * 0.700 * 0.694 *
(0.146) (0.145) (0.146) (0.139) (0.139) (0.138)
SARE 0.643 0.656 0.656 0.643 0.650 0.643
(0.216) 0.217) (0.217) 0.214) (0.215) (0.215)
EHE
B 0.918 0.896 0.918 0.909 0.891 0.878
(0.203) (0.193) (0.196) (0.194) (0.191) (0.196)
BHK-EBE 0.727 * 0.701 * 0.704 * 0.718 * 0.682 ** 0.679 *x*
(0.140) (0.135) (0.132) (0.138) (0.129) (0.129)
K- KPR 0.643 * 0.632 * 0.650 * 0.639 * 0.613 s 0.614 sk
(0.157) (0.152) (0.156) (0.154) (0.150) (0.146)
EJES
EB% 1.287 1.291 1.313 1.296 1.303 1.314
(0.253) (0.250) (0.253) (0.255) (0.255) (0.258)
BR5E 2.379 *kx 2.332 %% 2.259 %k 2.297 *kx 2.307 *xx 2.343 sokk
(0.698) (0.660) (0.643) (0.656) (0.650) (0.666)
H—ER 1.407 1.388 1.333 1.400 1.350 1.354
(0.348) (0.338) (0.322) (0.343) (0.332) (0.332)
BHRE 4.884 5.428 % 4911 * 5.123 * 5.387 * 5.400 *
(4.793) (5.169) (4.688) (5.018) (5.166) (5.178)
HEEIR-FHEE 0667 0.643 0.638 0.687 0.649 0.653
(0.234) (0.215) (0.220) (0.240) (0.225) (0.223)
Eqolicl 2.070 1.671 1.678 1.807 1.595 1.613
(0.994) (0.873) 0.874) (0.929) (0.856) (0.855)
KEI 1.000 1.000 1.000 1.000 1.000 1.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
BUSAE -581.29 -587.69 ~587.77 -585.90 -590.01 -590.08
Wald 844.69 *kx 84210 xx* 84486 %k  841.03 wkk  837.27 %kk  836.22 ok
Yo TNHAX 1881

skk: p<0.01, *%: p<0.05, *: p<0.1
BUMAIGISRAS—O/ R MESERE
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The effect of work-family balance policy on childbirth
and women’s work in Japan

Masaaki Mizuochi

1 Introduction

Japan’s birthrate has been declining for four decades and is now far below the levels needed to
sustain the current population. According to the most recent figures (2010), Japan’s Total
Fertility Rate is 1.39. A low birthrate creates serious problems for social support systems,
including public pensions and medical insurance.

Over the previous two decades, the Japanese government has implemented initiatives
intended to reverse the declining birthrate. The first initiative, which we call the Angel Plan,
was enacted in 1994, and the next, the New Angel Plan, followed in 1999." These initiatives
primarily emphasized increasing the number of childcare facilities; however, they did not
address firms’ role and were ineffective in elevating Japan’s birthrate. These inadequate results
forced the Japanese government to seek more effective initiatives: the Act on Advancement of
Measures to Support Raising Next-Generation Children took effect in April 2005. This Act
requires large firms to support employees’ decisions to bear and raise children. It particularly
helps working mothers to pursue their careers, thereby reducing the opportunity cost of
interrupting employment, which in turn could motivate childbirth and increase the number of
births. As an initiative to reverse Japan’s declining birthrate, the Act, with its compulsory
requirements, is considered a major policy change. Thus, determining the Act’s effect on
childbirth and women’s decisions to remain employed is politically important.

From the perspective of scientific analysis, one of the Act’s features is that firms with
more than 300 ordinary employees (large firms) are bound by its provisions, whereas those with

300 or fewer (small- and medium-sized firms) are not.> Therefore the degree of firms’ support

' For details, see the website of the Ministry of Health, Labor and Welfare (MHL W),
http://www.mhlw.go.jp/english/wp/wp-hw4/07 .html.

2 Employees are classified into four categories as per government definition: executive, ordinary,
temporary, and daily. Executives are persons in managerial positions at companies and various corporate
bodies, such as presidents, directors, and auditors. Temporary employees are employed on a term of one
month or more but less than one year. Daily employees are employed on a daily basis or for a term less

than one month. Employees other than executive, temporary, and daily are ordinary employees.
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for employees differs by firm size and probably has different effects on employees’ decisions
regarding childbirth and women’s decisions to remain employed outside the home. This quasi-
experimental condition enables us to determine the Act’s effects.

~ This paper is organized as follows. Section 2 discusses the effects of the Act. Section 3
reviews theory and related literature. Section 4 describes issues involved in using firm size as
the key factor in this analysis. Section 5 explains the empirical model and reports estimation

results. Section 6 summarizes the results obtained and suggests a policy implication.

2 Effects of the Act

The Act requires large firms to submit their plans for assisting employees to the government,
describing measures they intend to implement. Although no statistics verify when firms actually
initiated their plans, as a result of evaluating several firm’s plans, we assume that firms
implemented their plans when they submitted them to the government. Therefore, we regard the
date of submission as the date of initiation.

Fig. 1 shows the submission rate for large firms after implementation of the Act; at the
end of April in 2005, it was only 36.2%. In this study, we use the official Employment Status
Survey (ESS) conducted by the Ministry of Internal Affairs and Communications (MIC). The
ESS survey, however, does not provide information about whether respondent firms submitted
their plans. As a result, we cannot know if employees of large firms were affected by the Act in
April 2005. Fig. 1 also shows that the submission rate reached 97.0% at the end of December
2005. We consider that the Act began to affect most employees of large firms at that time.
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Fig. 1 Plan submission rate in 2005
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Although the Act does not require small- and medium-sized firms to comply with the
Act and submit plans to the government, some exceptional firms do both. An official report by
the Ministry of Health, Labor and Welfare, indicates that 1,422 small- and medium-sized firms
had submitted plans by December 2005, but the percentage of these firms is not mentioned in
the report. By calculating the submission rate of small- and medium-sized firms using an
official survey, the 2006 Establishment and Enterprise Census (EEC) conducted by MIC, we
found that the rate was only 0.03%, thereby a clear difference between the number of large and
smaller firms effected by the Act.

One limitation of this analysis arises because the Act does not specify measures that
firms should undertake. Large firms can choose among many possible measures to support their
employees, such as extending parental leave beyond the standard duration or reducing the
amount of overtime work. Although this flexibility in choosing measures prevents us from
identifying the effects of firm-specific measures for childbirth, we can observe the Act’s overall

effects and thus the effect that firms have.

3 Theory and related literature

Economists have viewed children as a durable good and analyzed its production mechanism
(Becker 1960, 1981; Willis 1973). Their studies suggest that the cost of having children is a
major determinant of childbirth—i.e., a decline in the cost of children increases demand for
children. In addition, considering the recent increase in women’s labor force participation in
developed countries, the opportunity cost for women who interupt their careers also becomes a
crucial factor in the declining birthrate.

A strong trade-off between women’s job retention and childbirth persists in Japan. As a
concrete value, the Japanese Cabinet Office (2011) notes that roughly 60% of women who were
working when they became pregnant quit their jobs following childbirth in the 2000s. This
suggests the difficulty that working women experience in balancing work and family. Firms’
support required by the Act therefore could ease the balance and enable mothers to continue
their jobs. As a result, the Act was able to alleviate the work-family trade-off in favor of having
children.

To the best of our knowledge, no studies have analyzed the effect of the Act on
childbirth and women’s job retention in Japan, despite the policy’s importance. However, the
Act’s effects on reducing the expense of having children appear similar to those of child-related
leave, such as maternal/paternal/parental leave, childcare facilities, and financial benefits such

as family allowances and child deduction.
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Previous studies have investigated effects of these policy measures on childbirth and
women’s job retention. The effect of child-related leave on childbirth is positive in a several
studies and countries (Buttner and Lutz 1990; Higuchi 1994; Morita and Kaneko 1998; Averett
and Whittington 2001; Adsera 2004; Kalwij 2010). However, other studies indicate there is no
such effect (Zhang, Quan, and Van Meerbergen, 1994). Although the effect on women
remaining in their jobs is essentially positive (Higuchi 1994; Ruhm 1998; Morita and Kaneko
1998; Waldfogel, Higuchi, and Abe 1999; Adsera 2004), some papers report no effect (Baum
2003) and negative effects (Morita 2005).

The effect of access to childcare facilities on both childbirth and women’s continued
employment is positive (Del Boca 2002; Yoshida and Mizuochi 2005; Haah and Wrohlich
2011). However, a paper also suggests there is no effect on women’s decisions to continue
working (Lundin, Mérk, and Ockert 2008).

Third, financial benefits has a positive effect on childbirth (Whittington, Alm, and
Peters 1990; Zhang, Quan, and Van Meerbergen 1994; McNown and Ridao-cano 2004; Tanaka
and Kouno 2009; Schellekens 2009; Azmat and Gonzalez 2010; Kalwij 2010). Studies
concerning the effect on employment vary. Sanchez-Mangas and Sénchez-Marcos (2008) and
Azmat and Gonzélez (2010) find a positive effect, whereas McNown and Ridao-cano (2004)
and Azmat finds a negative effect.

The above-mentioned studies suggest that policies that aim at balancing work and
family life have a positive effect on childbirth. Their effect on women’s decisions to continue
working is basically positive, although negative effects also are suggested. For instance, Gupta,
Smith, and Verner (2008) point out that firms’ family-oriented policies potentially could

weaken women’s position in the labor market, negatively affecting women'’s job retention.

4 Firm size

Firm size is the most important factor in this study. However, two analytical problems
potentially arise regarding firm size because the Act and the ESS survey differ in definitions of
“size.”

The ESS survey categorically defines firm size: one to four employees, five to nine, 10—
19, 20-29, 30-49, 50-99, 100-299, 300-499, 500-999, and 1,000 or more. That is, it
distinguishes between firms with 300 or more employees and those with fewer. The Act
distinguishes between firms employing more than 300 persons and those employing 300 or
fewer. Consequently, there is a difference of one employee between the Act and ESS.

Unfortunately, it is unclear whether the distribution of firm size concentrates at 300 or 301. If
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