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D3l R Lz C OEERIRIC BT 2 EARED
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EXREULOBERDBETEETOI—ER
TEEZHECBYIE 2, 20BELILITK
&L, MEENVIBETIIVEVES LY LT
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£2 NEY—CRCHETIHTER

HEEHE t & HESRAHE
fifitg Cetg0 14.50578 3.155 0.002
filitg OeH40) 2 —1.076307 —3.311 0.001
Fris G850 .0440032 0.943 0.346
& (o0 0701775 2.721 0.007
mEE — 3148701 —2.524 0.012
FENEHEE — 2766061 —1.445 0.148
EXE —.0349961 —0.212 0.832
ENEE 1 . 4474875 1.309 0.191
ENEE3 — 345217 —0.857 0.391
BNEEA .3774546 0.825 0.409
BENEES 6527702 1.667 0.095
ANHIY —E R .2091438 0.552 0.581
BRI —E R .6683192 1.468 0.142
EHOA —48.90683 —3.037 0.002

) 1. #EEAHEZ, K7V UHEEK B 5 random effect

EFNTH D, EASIZ 633, HHEEIL 281 TH2,
SHBOLRE 13— 823.2707, EHEZBR & T OBEH
0Th5EWLIMERNE T 5 Wald¥ist & i
139.34 T, ZORERBIX 1%UATTH S,

2. random effect® /%5 X — % — o O H E
1£.7322559 T, a=0 %R ERH & T % Wald #5t
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HeEfE t il WAl
ik (rH4k) 11.69551 3.588 0.000
fitikg Cet#) —.908801 —3.742 0.000
A1 (ohh) 0411779 0.789 0.430
HE (HH) .0453842 1.829 0.067
R —.2932475 —2.205 0.027
ENEEK —.1797901 —0.802 0.423
g —.1241839 —0.675 0.500
EAER 1 .6443051 1.627 0.104
AR 3 —.3604188 —0.894 0.372
A — 1984415 —0.189 0.850
ENEES .4537309 1.157 0.247
NI —E R .4434354 1.306 0.191
By —t 2R — 8526015 —1.728 0.084
EHOH —37.1615 —3.478 0.001

) 1. HEEHEBUE, K7V UHEEICBT 5 random effect

EFNTH D, BRI 628, HHEEIL 279 TH 2,
SO X —775.9748, EHUAR KR £ TOFRED
0TH2EVIREBIEF L T2 Waldiist 8B i3
116.35 T, ZOHERMHEITX 1% T TH 5,

2. random effect D /%5 X — % — a @ # 5F &
1k .9181331 T, a=0 % RBMKIH & T % Wald #i3t
B3 28.71 T, ZOWELERZ 1%UTTH 2,
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x4 RBEY—CAET HEERR

HEE(H t f& TEFRAE
fifg Cef%0 24.59639 2.121 0.034
fifidg (%2 —2.032768 —2.202 0.028
i (50 0370124 0.726 0.468
BE (M50 0719818 2.426 0.015
A — 3515451 —2.442 0.015
ENEER —.4033972 —1.553 0.120
R —.120059 —0.548 0.583
BEAERE 1 1124631 0.215 0.830
TR 3 — . 4189869 —1.152 0.249
EAAEE 4 —1.506936 —1.510 0.131
ENEES 5901478 1.060 0.289
NI — R .1393902 0.340 0.734
Ry —E 2 .5793079 1.367 0.172
RO —74.77047 —2.055 0.040

W) 1. HEEAEE, BTV UHEICEBT 5 random effect

EFNTH D, EAREIT 638, HHHIZ 285 TH 5,
TR EE 13 —836.0894, EHUAZK L £ TOHKREAN
0TH5EVIRERNL T 3 WaldBiat & id
57.11 ¢, ZOWEFRMIL IR T TH S,

2. random effect ® /8T X — % — a @ HE E H X
1.130314 T, =0 2 BERKR L T 5 Wald HiFHE
12 86.71 T, ZTOREFEIX 1%LLTTH 5,

R5 HMEEY—CABET HERR

HEEME tf# REEA
filiks ORF%0) —.8527095 -7.772 0.000
A (60 0762093 1.829 0.067
HE D) 10354689 1.223 0.221
MEHE —.2269737 —1.694 0.090
BENEER —.4144492 —1.918 0.055
L5 2 .0639386 0.354 0.724
FENER 1 4705989 1.114 0.265
ENER 3 —.4382933 —1.472 0.141
BN 4 .5091018 0.936 0.350
HAEES .6827649 1.334 0.182
N —-E X 0937776 0.199 0.842
EHCE 4.972156 6.325 0.000

W) 1. WELEE, £7 Y UHEW B S random effect

EFNTH D, EAREUT 640, HEHIL 286 TH 5,
SRR 1L —794.0242, EREEER £ TORED
0TH5EVIRERKE T 2 Wald#izt 22
88.78 T, ZOWEFEIZ 1%LUTTH S,

2. random effect ® /87 X — % — a O # E &
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346 F - MR R

4000
3500
3000 |

2500 k'
ot

f 1500 f
1000 |
500 F|

15 2 25 3

]

M5 M — AT SHEERR (EXEEUE
BEAR) W ET TR

4000
3500
3000

2500 §,
2000 f|{
1500 [\
1000
500f |

BRENZ

R H]

M6 FEV—EACHET HEERR EBEUL
B BT CHFEMK

LIREHRZBTHDS5, DI EIF, BEFXEHL
FOERTRFEEET —CRALVEET, KEN
HAECE>TREBENTVWE I EOEBICH DR
N5 9,

ENEEH R SERCOHMEEY - EXTH
THETH —H, BXBHEUERCB T 246
AY—ECATRIECHEETH S, 2ERTORERE
RS E AR TIZ RV, BELERHELEE
NTED0TH O STEFliT N E b Litkn,
EEEO ADL B L Tk, &K Bu TN
E—CATOENEE L OBE, BREICEBER
BRE LD DEENEE > TWD, HICELEE
ULOFEARTIE, ENEE 4 0EREORRY —
AT AR/EREIEE LD bEE IR,
SEATHEREBEWTHD, BXREULO

Vol. 36 No. 3

K6 MEY—CRcET s HERER

(EXEE D LK)

HeEE t i HERAE
ik Gt 50 20.03962 1.692 0.001
ik (bR —1.468518 —1.760 0.078
i OhHED 2030956 1.546 0.122
B’E o) .0875575 1.580 0.114
A — 5901529 —2.366 0.018
BENEEY .2097508 0.895 0.371
BAERE 1 10959463 0.245 0.806
A3 — .2746549 —0.649 0.516
EANHEE A .0533559 0.135 0.892
ENERES .1471859 0.472 0.637
AHIH— R 6197054 1.979 0.048
R — & 15938418 1.294 0.196
TEHE —69.44205 —1.669 0.095

W) 1. HEEF L, K7V UHEFEW B 5 random effect

ETFNTH D, EAKIE 119, HHHIE55 TH 2,
TIBCARE 1 — 1414147, EHEER L 2T ORED
0TH L EVIRERD E T 5 Wald 3813
78.96 T, % DHEFMHIL 1%BUTTH %,

2. random effect D /¢ 7 X — % —a D HEME
1£.4214276 T, a=0 % RERF L T % Wald #iFt
BIL24.95 T, ZTOWEEBIIZ 1%BUTTH S,

KT FHEY—C2ACHT LHTHER

(B gE DL LX)

HeEEE tfiE TESRAH
fifiks ORH880 13.15748 1.860 0.063
fifikg g0 2 —1.017361 -1,941 0.052
g (40 .2536227 1.851 0.064
ARE (HED 0467948 0.796 0.426
fiiie =1 — 6978986 —2.588 0.010
BENFEE .2889919 1.232 0.218
EAERE L 03728278 0.968 0.333
AR 3 —.1048615 —0.240 0.810
BAER 4 — 557903 —0.629 0.529
WNFEES .0688908 0.218 0.828
AR —E R .6995135 2.038 0.042
S BOR —43.39119 —1.862 0.063

W) 1. HEEHER, B7 Y UHEE I BT A random effect

ETFNTDH D, BRI 119, HHHIT 5 TH 2B,
SHOCEE 12 —136.0260, EHEEER £ TORED
0THh3EwIIRERME T 2 Wald#iat 2 2
57.35 T, Z ORI 1%LUTTH %,

2. random effect /S5 A — % — o O #E {8
13.8757326 T, a=0 %R & T % Wald Hiit
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£8 ARV —ERICET AHERR

(BEZ AL AR

HeEqE t fifi FESF(E
fifikes ORHE0) —1.271908 —2.722 0.006
it OcbER) 5220436 3.777 0.000
HE (HED —.020636 —0.428 0.669
MEH — 8472025 —2.672 0.008
FEAEHE . 4845009 1.708 0.088
FNER ] —.5414921 —=1.191 0.234
FNEE 3 —.2116671 —0.567 0.571
EAEE 4 —1.898677 —1.978 0.048
FNEES — .2874209 —10).636 0.525
AHIH—E R 4643094 0.914 0.361
By —tEx .6583469 1.563 0.118
EHOH 4.705493 1.603 0.109

W) 1. HEESER, KTV UHFEICB Y S random effect
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S I1Z—128.6312, EHEEER K 2 TOREN
0THd 0D RERIHE T 5 WaldiEitE X
38.50 T, ZDOHEFREIL 1%UATTH 5,

2. random effect ® /S5 X — % — a ® # & A
1%.4506898 T, a=0 % IR &£ ¥ 2 Wald gt
B2 24.91 T, ZOMEREL IYUTTH 2,

®9 HMBEEY—CRACHET A HEHBE

(B BRH LA A

HeEE t i HER(E
filifg et —1.112242 —4.591 0.000
i3 G0 4681688 3.859 0.000
HRE (50 0151176 0.241 0.809
s £ — 5752766 —2.211 0.027
BN EHR .0314915 0.111 0.912
ENEE 1 ~ 0666267 —0.188 0.851
EAEE 3 — 4583284 —1.509 0.131
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EAEE S .0348619 0.073 0.942
A —E R — 0582334 —0.236 0.813
W HOE 4.50876 2.646 0.008

) 1. HESLER, K7V UHEK BT S random effect
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1990 (H 2) 1,337,431 84,657 9,534 6,686 0.50% 7.90% 70.1%
1991 (H 3) 1,423,544 87,613 9,943 6,997 0.49% 7.99% 70.4%
1992 (H 4) 1,366,747 86,078 9,038 6,337 0.46% 7.36% 70.1%
1993 (H 5) 1,434,508 87,199 9,384 6,633 0.46% 7.61% 70.7%
1994 (H 6) 1,475,825 91,631 9,859 7,018 0.48% 7.66% 71.2%
1995 (H 7) 1,606,385 95,295 10,032 7,238 0.45% 7.60% 72.1%
1996 (H 8) 1,601,655 97,529 10,220 7,477 0.47% 7.67% 73.2%
HiFR)  THRER AT AMEERSE ], BRI 63 £~FmR 8 F&E X 0 EBMIK,

B, EERAFEZ 12T E RS S 972 /N
B, FRE6FEZII8HHAL»S 989 F
Tz, FRE 8 1 1063 | T fh 5 991
BHBERZ, ZhZhE->Tws, L FE
B 4 EDWAIRITA X,

VIV ARRBEDOEREISNC O WTIZ, B
BERLBYBERSERET S TWS,
FawdhiZ, <V AHHOBAKN TS
LIV 4FE-6F-8ED S B, EfEE
B L T DI FH A ERTITHD,
COEFEED 9. 4%-> T b, T
XU THRL 6 SR 6950 < B 2 ¢
BY, SEEITIUM LHIFELATD 2,
iz, REOSIETIRLVEIZDWTI,

LT 6% T EDEBMSEIML Tw 3,

(3) F/, RIDLSTAARKROBREDEH
DRI E RS L, vV AELRWIEE
BOBER, NV XEEBOBRED
MR, REEEAL TE w3 K,
VA DERKEHBEOREDOBEEE, K
BCHEMLTETwa,

1| Q2R ) 5 P

1 BIOYy PEFILEF:DRE
N T, 5~7THH, 8~9EH, 10~14

HH, 15~193HH, 20HEEU Lo5@Y o<

ARFIZDODNT, ZHEaYy bEFALEROLTS



Winter "00

E{To 72,

Lo Lid s, < AHEOBROMIC, %
FoYy b EFAVERAVEZ LR, WDPD
ISR D 5, £9, HEHIE U-2EEM =
BAERBEEBCHV L, SROEFHN ST
7, IhsDEEPBERETLCHHELTLE
Stesd, avy MEENTELR{L S, L,
ZNERET B OIS BUANON TR THEE T
g, EBESRTEOBMNED L > REEE LIS
THEMITL I ENTERIR D, 272, AL
BN /A4 RSB mA CHa B AgE2ED L
72 LTh, ok ziE, EESEANI0HEE % #
Ry 2pERE, LEOZEIRT2MEERZ, 20O
MEOEBMPE T TR, ZHRICBEELTLSS8
HHOSAHKE, 20 O SHCHIKEFELTEY,
POFOFEZ10EA L I5EHO EH 5 23#R
TEMCDOVLTH, P TIZWLIATREELS K S
VW, L7235 T, ZOBERITEFNCOWTISHEHa Y
v NEFAVERREET S I LI, DD ORIED
H5,

BRI B B B A L MEEOR 357

2 Sequential Probit 7L & AERSE

ZEa Yy bETNVORD ZOMEE RI#ET S
fzdiz, FhlzblEprobitETFT NV E F—F A b
HMrHlagb¥ THWE I EE2F 2T,
Amemiya (1985) ¥ Zh EEBL 72 E 7 A5
sequential probit €7V & LTSN TS,
ZITITERELEERELT, 2D+ AV}
PERBICEEDL IR, LY E—RET
13, AN ROMEERIT) pEPEZFINT 5 2
EW LT Elb—F AV EEZRBICEED S
friz, WAEEHKOERICOWTE {1,2,3,4}
BE—TNV—7, {5,8} RE_I -7, £LT
{10,15,20} #&E=7L—FE L, ZNETNLOK
HEHBR NV —THAONY) 2= a > e LT
ML,

EERE T, REET 20 LARVLERE
TRLRETEH, FObEDERECDODWTE,
POXo2mb—F AV MEECT LI, D
DEBENEET 5, Blcbid b—F A MEE
Wi, TELZRULEOEVWLOEFERT S L
2 LTze B B OMERINGERLIz0E, 1O
IR —F AV NTHD, THICINEREZ

BB B ERRE 5= R
sample 1,722,490
prediction 1,930,607 MR L
sample 60,635
prediction 72,338 1~4HH
sample 110,983
prediction 102,950
5~9IHH
sample 50,348
prediction 38,645
sample 269,961
prediction 261,844
10 EEE
sample 158,978
prediction 167,011

H1 BERAaEy b - T EEKRT 57200 prediction
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T 2e8Mg 3L, BB CIX10EEL L
DREZITO DELBREEI NS, ZLC10HE
HREORERIT) LR E BT DOA, 5
ZEFEET I~ EE (0% ) DK ORE 2T
22y HEVIES~IHHDORELTTS oStk
5b,

DM =F A MG LI B 2 £ 7
DI, BTN DO0nT, E—BEOD index
function DHFHZHV SN B F—F v F & 1,
B BRSO index function O ICH WO B
T =%y bR 1, BB index function
DHFICHVWONE T — 5y b h o b 5,
INSEZDDEARICBWT, HEATHRTH 2R
FHER I, PR wEHBH %R (B6R) 40,
ZVHEER B shid1 42, 29, &
—BFED0 L 10N ICED 3 index function
DRFRERZ V% by, BZERED index function
DIRERZ bV % by, BZEEED index function
DRBR7 % by &1 3,

0 PEIRENDHERE B LT 5 &,

Po=[1—0(b{x1)]
THd, 2FWKZL, 2, 3, 4DWFThprERS
NEHERE2 P T 5L,
Pi=0(bix)[1— 0(bsx2)][1— O(bixs)]
THY, 5F/IZ 8BRS N IFER L
Po=0(bix:)[1— O(bsx2)] O(b3xs)
10 PLE2S IR & h B ER I
Psz@(bf.rl)@(bé.rz)
b,

EoTC, VI onT, {04,1{1,2,3,4},
(5,8}, {10,15,20} 2EIRZ s B %E Y,
i, Yo, a9 %&, ¥ 70 i OFELE L,

3
gﬁmﬂ

%%, BERIZOVBTIOMEEYD, by by
bs I DWTERAILT 2,

IV #5#ER

1 NS A —DWEHER
FI-—EBOVZ 7V A7 N—7F, TR

R B Bt gt Vol. 36 No. 3

B « 552 « LM - Tl 40~49 7% - LR 1EE
ROBEETH 5,

RS OHERHE, SFHRE | 2 EHT 5
DEPDOEIUZ OVTOHETH Y, ZOEERE
EKS5WRLTWS, TITRBRERTY> 2% 1
ELTwa, REEBEBEIC DV TIE, AKH
be - EEBRBEY I —ORHMIETHY, BEHOD
REBATH D, HEOTEBOGROHREIL L
DEFHLIEDHEZ L > THED, SHEBLEEL
T3 EFEEEIIME 2 E T 2 @R 2 H 2 = &
Baird, BEBWETIE, ¥ - B4 - 5B
BELZ T 2MEMDH 25, FERICOWTIE, WS
W, KEB L HHE BN I SRR A
THARDEETHRERTOEANS Y, Kxhiz, 18
H5 L UChEPREMEE L CTRRES L W
M35 5,

BETERFEO 10 HH R BT 5 O EIREH O #E
ERERIE, ROWCRLTWSE, ZZTiF10HEE
UEOFRI 1 Th 2, EFEEERMEICOWT,
R R, ANYREE & 28R, 103
R %2R T 2 @235 5, SWEEOEES
B2 I3 8 10 EH LI E2E R+ 2 @8R8 5 2
B, ZOKRKEZBFBLINSILLE>TETWHS,

BEBMHICOVTIE, P12 - BHEO 410 78
HE %2R 2@ H %, FEHEicO0TI,
60 A & Tid, BB LFELR ERnEviE
E10HBEMU FOREEITHOHEAR RS 5, £
TRIC DT, FHEELHEDC O VLT,
10 EHHL EOE 21T 5 HRAAAE <, K3z,
PEM, KB L OREHE B O fuEfEE e
BB L UPELZ R VEHEARBEORE LTS H
FBSH 5,

fitgZED 7T —5 & LCid, ETUL-EHED K
EXNASHBOBEBEYH I, LT,
WHBU LOBERMAAREL Sy 7L T0
NIEW3EE, WHEEHUEOBIRERNK %
%5 ZEDBHFFEN G, ZOERDFEEI,
0.169 LTEIC>TBH, HGEY OER Lo
T3,

FB=BRED 1~4 THH 2 5~9 IHH » OEI
DOHEERBRIZOWTIE, RTIERLTWSE, 22
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Winter "00 EFHC BT 5 HREE S BOR
R5 BWETS, 7213, LEVLOZER
(Number of obs=1,992,451)
Coef. Std. Err. z P>zl
PREBH 0.0657 0.0003 200.014 0
[ZN —0.0086 0.0006 —15.217 0
7aRAYE-EK
SHTEBERX (Y 1 —S63-H1) 0.0256 0.0035 7.231 0
SEEEH X (S S —H2-H4) 0.0154 0.0023 6.628 0
SHEBEEMX (Y 2 — H5H8) 0.0129 0.0020 6.552 0
AR EAGRIRRE (AR E) 5.61 E-08 3.49 E-05 0.002 0.999
HEEREIREE (RRED 1.94 E-04 4.58 E-05 4.238 0
TRt (RRE0 —2.77 E-04 2.26 E-05 —12.261 0
BRI AR (R0 —1.59E-04 3.33E-05 —4.784 0
BRI T A AR (RKE0 1.69 E-04 4.94 E-05 3.42 0.001
— B BB TR 2 - FF 3 ORIRED 4.47 E-05 8.96 E-06 4.991 0
— R R R R | (RIRED —7.98 E-09 3.20 E-05 0 1
— bR L GRRED —2.82 E-07 2.64 E-05 —0.011 0.991
— IR HE R E T Ot GRIRED 3.31 E-04 4.58 E-05 7.241 0
7L —ER
NIRRT 0.0332 0.0042 7.99 0
EEEYE 0.0567 0.0086 6.62 0
E —0.3117 0.0038 —81.512 0
Wiz 0.2357 0.0034 68.948 0
Bt 0.0874 0.0025 34.431 0
ERPERE 0~9 % —0.6404 0.0093 —68.95 0
ERRERE 10~19 5% —0.3106 0.0090 34.644 0
FEHHRERE 20~29 7% —0.1803 0.0073 —24.564 0
EEHRERE 30~39 1% —0.0843 0.0068 —12.436 0
ERERERE 50~59 7% 0.0365 0.0055 6.687 0
ERIRERS 60~69 B 0.0639 0.0051 12.508 0
HERBRERE T0~T9 5% 0.0927 0.0049 19.019 0
EREFEE 80 B~ 0.0511 0.0056 9.114 0
BRYWE B L oA dE —0.2932 0.0072 —40.791 0
b =) 0.2400 0.0063 37.838 0
RIS, SEE B & OMREHE B U SRR 0.8566 0.0048 178.517 0
M & CE M O%E 0.6417 0.0149 43.17 0
FEHEE —0.2853 0.0068 —42.132 0
MRERE L URESBROESR —0.9852 0.0059 —166.721 0
I A DI FR —0.7391 0.0058 —128.43 0
Wb ROER 0.1788 0.0046 39.263 0
IRAERER ORE 0.1933 0.0052 37.44 0
IR, D86 & UEL &  OAHHE —0.2116 0.0223 —9.469 0
KB & U THEOERR ~0.9287 0.0081 —115.19 0
BRI R SHBRORE —0.5969 0.0045 —132.125 0
FEREMICFEL o FERRE 0.5380 0.0598 8.997 0
SREH 700, FER - MRRUZH A THEREDORE —0.3208 0.0111 —28.923 0
B L UP# —1.1082 0.0107 —103.385 0
EHOR —1.0249 0.0063 —161.914 0
WA [#SEREDRITABIFEAERS], B 63 F~TmK 8 £&E,

EAEEKE B IER (EREREE], BA62 4, T2 F, PO EL Y EAMH,
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®6 10HEAUERESZ, 73, 1~9JHHBRE % 3 5 DR
Coef. Std. Err. z P>z
BHEEAK 0.0051 0.0008 6.056 0
flitg 2= 0.1697 0.0007 252.638 0
PR 0.7213 0.0033 219.499 0
TORYT IR
DIEEESH X (EY S —S63-H1 0.2161 0.0125 17.302 0
STEEERX (FES S —H2-H4) 0.0069 0.0062 1.116 0.265
DIHTEEEH X (52— H5-H8) —0.0005 0.0048 —0.112 0.911
ABEEHAZRBE (KR 5) 2.70 E-05 8.62 E-05 0.313 0.754
BERRREE (RHRE0 8.76 E-04 1.04 E-04 8.439 0
FEHIREE (RIS 4.18 E-04 6.87 E-05 6.086 0
BRI AmBE R %0 —5.39 E-05 9.71 E-05 —0.556 0.579
RSB AR (RRE0 -2 .68 E-03 1.10 E-04 —24.267 0
—ARAERE I BT 2 - 15 3 ORIRED) 4.39E-04 2.32 E-05 18.945 0
—RRPE R R 1 (R 3.78 E-04 9.39 E-05 4.027 0
—RRPE A E L L (IR 2.60 E-04 7.19 E-05 3.615 0
— MR BE Z Oty KRR 9.47 E-05 1.14 E-04 0.834 0.404
R oF ¢
AHERE —0.0325 0.0103 —3.156 0.002
EEHE 0.2685 0.0222 12.068 0
B2l —0.0238 0.0099 —2.395 0.017
Wi 0.1766 0.0092 19.22 0
B 0.0580 0.0066 8.761 0
FEFERE 0~9 7% —0.7601 0.0336 —22.608 0
ElPERE 10~19 5% —0.2725 0.0281 —9.681 0
FHPERE 20~29 % —0.0297 0.0217 —1.369 0.171
ERBFERE 30~39 B 0.0080 0.0192 0.419 0.675
ARSI 50~59 A% 0.0015 0.0145 0.106 0.916
FEREFEE 60~69 5% —0.0368 0.0135 —2.731 0.006
FRREE 70~79 5% —0.0304 0.0129 —2.356 0.018
RIS 80 B~ —0.0073 0.0148 —0.494 0.621
BHE B & VEE R 0.1471 0.0209 7.023 0
waEY 0.3853 0.0163 23.609 0
WoTil, HEB & ORBNE BRI O fREs s —0.5792 0.0098 —59.066 0
MAE B L OE I3 D5 —0.4967 0.0138 —15.601 0
gl 0.3219 0.0213 15.143 0
R B L RHEBOKE 0.2112 0.0225 9.403 0
L2 ERTS —0.0397 0.0180 —2.212 0.027
HERDER 0.2214 0.0117 18.894 0
WRETER OBER —0.0825 0.0133 —6.196 0
IR, SHE L UEL & { DEHHE —0.5233 0.0690 —7.584 0
KB &R THEBORS —0.1679 0.0284 —5.915 0
AR R UE SRR —0.1419 0.0126 —11.25 0
FAERRC R U 72 F B TR 0.0422 0.1498 0.282 0.778
KREE E 20, R « SRR U2 & RHARE D4R 0.0452 0.0339 1.331 0.183
BB L UhE —0.0465 0.0380 —1.223 0.221
EHOE —11.3407 0.0491 —231.093 0

HFT)  THEEMSETRIAARE), Bl 63 F~F® 8 F£44F,
TESRRMRERA], AR 62 47, VAL 2 4, RS & & D FEHE
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Winter 00 EfI2 BT 5 HRE L & EGR
xR7 5~0HEERET S, /01, I~4THERELT 5 0OER
Coef. Std. Err. z P>z
BHERH 0.0029 ©0.0011 2.561 0.01
fifit& 72 0.0292 0.0021 14.134 0
FL YR 0.0466 0.0003 135.67 0
7aRY I —EHK
DIEBEBEB X (HES 2 —S63-H1) 0.2512 0.0124 20.22 0
B L X (S I —H2-H4) —0.1860 0.0099 —18.861 0
IHTEEBEER X (BES S — H5-HB) 0.0255 0.0077 3.333 0.001
ABeE AR (RRED 2.51 E-05 1.37E-04 0.183 0.855
FEEHIRRTE GRRE0 5.35E-04 1.58 E-04 3.387 0.001
FERRE GRARED) —3.32 E-04 1.03 E-04 —3.218 0.001
FERIFFAT B AHREE GRIRE0 —4.84 E-04 1.33E-04 —3.638 0
BrpErar s A RBE (RARED 1.71 E-03 1.53 E-04 11.165 0
—AGTRBT EEHE RN 2 - 7 3 UWIRED —1.28 E-04 3.37 E-05 —3.809 0
— IR ERERER 1 UARE) —3.07E-04 1.17 E-04 —2.614 0.009
— IR EE L L RIRED —2.97 E-05 9.33 E-05 —0.318 0.75
— R EE £ Ot (RIRED —6.13E-04 1.63 E-04 —-3.76 0
5
D HIRBE —0.1336 0.0148 —8.999 0
REHE 0.1318 0.0336 3.923 0
B 0.1358 0.0137 9.894 0
vz 0.0426 0.0133 3.198 0.001
Bk ~0.0090 0.0092 —0.982 0.326
SERBPERE 0~9 7% —-0.0399 0.0365 —1.093 0.274
AERRRERE 10~19 2% 0.0460 0.0358 1.286 0.198
EERERE 20~29 5% 0.0832 0.0297 2.806 0.005
ERREE 30~39 7% 0.1622 0.0260 6.235 0
FEIBERE 50~59 5% 0.0234 0.0198 1.179 0.238
EERPEE 60~69 7% —0.0103 0.0184 —0.559 0.576
ERPERE 70~T9 78 0.0051 0.0178 0.284 0.776
LR 80 mR~ 0.0813 0.0208 3.904 0
BYE B & A A HUE 0.1940 0.0304 6.37 0
HEY 0.0818 0.0272 3.01 0.003
PI5Tilh, #EHB & CRBEBIL I EREE —0.6682 0.0131 —50.989 0
MW B L OEMIBBOKE —0.6001 0.0389 —15.413 0
i E 0.3958 0.0353 11.212 0
MR B L UREBORE 0.0772 0.0338 2.283 0.022
R R D5 B —0.0143 0.0248 —0.574 0.566
MLRDEKRR 0.1126 0.0178 6.331 0
WR TR DR E 0.2424 0.0177 13.666 0
4R, B & URE L x < OEHHE —0.6982 0.0818 —8.525 0
BB & U THIBORE 0.0967 0.0385 2.514 0.012
AR R UEGHBOER —0.1277 0.0173 —7.374 0
R 5 U TEURRR —0.8351 0.1888 —4.423 0
SEREE T, R - KERUZH A CHREORE —0.0100 0.0478 —0.209 0.834
BiE L UhE —0.0413 0.0523 —0.791 0.429
EHOR —3.9397 0.0354 —111.251 0
AT [HSBEESEI TR RAES], R 63 F£~Fh 8 454,

TEERe sk AL ), WIRI62 47, WAL 2 48, FRi5 & 0 EEHMR,
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TRS~9EHDOBERN 1 TH 5, EEEERENE
WDOWT, ARRFEYE, EEE - 28 2
—DRBUZIETH D, E—EREEFUCHSTH 5,
HEISEE ORI, 2 F~FK 4 EDO A
Brkh-oTBY, HESMEEIZTIL, T
TORBETHREELNS VL L wv 2RI
>TWwb,

BEBECOVWTE, ¥IR2ES~9HEEMUER
HEIRT 2\ D 5, FhICDO W T, 80KE
LwwowT, 5~9EHLL k& EIRT 2 EAE
Vo EERICOWTIL, BHEESWMRAETERD
REIZDWTIE, 5~9TEBU L %EIRT 21
BREL, Rz, Waw, $EL L UCREER
WM REREE 1I~4THEH 2:ERT 2 AR H
%o

gz DWW TE, ETLHEEO AL 4H
HOEBEDERL L > TWDHY, HEESINIHRE
230.0292 TERETH D, FHIEMLFESK, ik
EHNRE S mhuE & D RS WIEE %2 3#IRY 240
Zh D EDBEIN,

2 PRFRNROFHE

INEDINT XY —DOHFHERICHEDINT, ¥
VTN CRHE L e S EBORA R %, £8
R L T2, Bl 2 IR 63 4F % 72 13 ¥R o4
TOWEBNRFANC | B8 212855, P, P,
Py, P DZNZFHNORMM 2HES L —0.0041,
—0.0055, —0.0002, 0.0098 T&H 3 D TI0HH
P EROMBEINT 2 2 e 03005, 2 AR
PEFHEORASEIZ 10EEM LIz >WnwTK
%<, BEFICOVTIE, BERLIZOWTKE
REREL > TWSE I EPEHESN, EHkEE
WZOWTIE, 50 B E 60 BINHS, 10EHL ED
KHHERICKE 2R EFS, ZOMOFRIEE
i, BEZLIZOWTREZBRBAEZFi-> Tw»
3, FERTIE, WO, KEB L ORENRERIL
P HRBEEEN 10 B LI DWW TH RSB K &
<, HMEELEES L UThER, BESLICD
W TRRASIR K E 2o 2,

nE, BRMRETEWCEEINLZON, F4
ARV 2R EERRBEROBIR TH S, ¥4 LMV

R & F %2

YRNIZ10EBU EOEIER ZHEFHK 29K A >~

FOLEbBEIME R TEY, 1~4EHE, 5~9HH
BINKENRENTETWEL b ER>Tn5,
&Iz DOV TIE, BLTRLZLI I, ALK
DKENRFETIFoNTE LD, Th EHERICHE
HEOMiEE S /NS o TE TS, FlziF
10HEE & 5HEBE O ABUE, BRE3FEZT0Hb
DEBRH - 12H, KK SEIZIZZFNI 30 HE &
BoTHEY, BERZWHAL/NS SR> TnD,
Zoflcx, 1W0EEUEOEREERZ, 0y
DTFFICE - T—40X0.56%, D% D 229%K A
Y MEEIETTF I EIZE S, TRIEFLT,
5~9EHH DRI DWW T, —40% (—0.32) %,
DEORI3YRA > P bE|E R Z itk B,
DFD, TUAMEEOFETITIE, FA LML
FRIZEAETBHTEE 2L, RN
Bohie,

Prediction & fHBEREIC DWW TR 1 %9
WwH b, F—REEO Prediction 121X, £7H T
BEOVOHRBORMDBH L LW D, $/, HEE
OEBIREIC DWW TRFH AR TE 2EHICINE > T
WwiEWnz s,

Vol. 36 No. 3

V ¥ & 8

O TIE, EREREOBERE nETDS
EHoYy MMTCRboT, F—F A2 MEIDE
FUERWTHERT>72, ZDETNIE, HHE
Yy FPETAVDOREEDSTBST, Fi,
Ordered Probit &z & & 8220, fHlikEZ$ % #EH
ERWIZ 3 2 &b HRWEHCRTH L, %
HEMLEnET LTI, HELDZNIZEHL
v, ZOHEEDER, brEOEREKICIEZRS
HHOMERZEIRT 2050wy 4 A ML > FaME
WTETED, SV AEROSIETININET
DETHENEFBHTBESELTER, L)
s ohl, Bahi:BEE LT, #Hek
DIEZEDOMHBEN B L BB TRPREW
DT, TNEFET D L5 B AEEHICG
HLBLEBH LY Lo,



Winter "00 EFFC BT 5 BRE L lEEBUR 363
*£8 MHE

EAROEEG L FHlfE RAHEL 1~4 EH 5~9IEH 10 BH~
HlE 0.8645 0.0304 0.0253 0.0798
FHAME (FHE T i) 0.9106 0.0132 0.0176 0.0586
FRSRA5E (S ¢ 3 ) HREREL 1~478H 5~9 IHH 10 HE~
H % —0.0106 0.0015 0.0020 0.0071
[NIZAN 0.0014 —0.0107 —0.0135 0.0228
EEX(ES T —S63-H1 —0.0041 —0.0055 —0.0002 0.0098
EBX(ESFT—H2-H4 —0.0025 0.0025 —0.0019 0.0019
AFX(ES T —H5HS) —0.0021 6.0 E-06 0.0007 0.0013
A T ARRRET —9.1E-09 —6.8E-07 —2.0E-07 8.9E-07
HEERIRREE —3.1E-05 —1.4E-05 —3.9E-06 4.9 E-05
KRB 45E-05 —85E06 —2.1E-05 —1.6E-05
Ly YN 2.6 E-05 2.8E-06 —9.9E-06 —1.9E-05
L IR PN —2.7E-05 2.1 E-05 7.6E-05 —7.0E-05
IR BE AR 2 - B 3 ~7.2E-06 —3.6E06 —8.4E-06 1.9E-05
— AR bE B REE R 1 1.3E-09 —1.6E-06 —1.1E-05 1.2E-05
—fRIRBE R e L 4.6E-08 —3.3E-06 —5.3E-06 8.5 E-06
— Rt HEERTE Z Ol —5.4E-05 1.4 E-05 1.4E-06 3.8 E-05
A HHREE —0.0054 0.0029 0.0001 0.0024
BB —0.0092 —0.0040 —0.0017 0.0148
BT 0.0503 —0.0087 —0.0078 —0.0338
I —0.0381 0.0026 0.0047 0.0308
B —0.0141 0.0014 0.0016 0.0112
R 0~9 % 0.1035 —0.0041 —0.0066 —0.0928
ERBRERE 10~19 5% 0.0502 —0.0041 —0.0042 —0.0419
ERRERE 20~29 7R 0.0291 —0.0049 —0.0042 —-0.0201
RIS 30~39 5% 0.0136 —0.0041 —0.0009 —0.0087
FERBIEME 50~59 5% —0.0059 0.0006 0.0014 0.0039
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ERE (29 AT #3— |0.0948  0.2930 0 1 10.1505  0.3577 0 1 10.0452  0.2079 0 1
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Hiss s — 0.1441 0.3513 0 1 10.1395 0.3467 0 1 ]0.148  0.3554 0 1
30— 0.2615 0.4395 0 1 |0.3010 ©.4589 0 1 10.2262 0.4185 0 1
0y 2 — 0.2187 0.4135 0 1 (0.2542 0.4336 0 1 {0.1872 0.3902 0 1
50 RS2 — 0.2755 0.4469 0 1 {0.3030 0.4598 0 1 ]0.2511 0.4338 0 1
BAPE S 3 — 0.3915 0.4882 0 1 10.3998 0.4901 0 1 |0.3842 0.4866 0 1
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E W 4% HeEfE B WERE  HEEE HE O WESRME
A EFRR R
EBOR 0.5350  2.490 0.012 0.29315 1.485 0.137
HEAEXR —0.5258 —1.842 0.065
HOAHERS s — 0.2932  1.493 0.135
HAEER - HRRE S = — 0.0882  1.000 0.317
WHERE - ALY - 0.1218  1.408 0.159
BRIMAE S 2 — —0.2649 —1.057 0.290
BEUATHECAEY = — 0.1297  1.423 0.154
B FTE (RHRE) 0.0032  0.223 0.823 0.0094  0.550 0.582
BEHGHS I — 0.1651  2.014 0.044 0.1846  2.198 0.027
SREE (M) —0.0020 —0.078 0.937 —0.0007 -0.028 0.978
A CofdifE) 0.0325  2.652 0.008 0.0312  2.534 0.011
SRS SARE —0.0771 —0.958 0.338 —0.0817 —1.014 0.310
FHEK ~0.0325 —0.850 0.395 —0.0344 —0.891 0.373
BHTHES s — —0.0068 —0.097 0.922 —0.0090 —0.129 0.897
s s — 0.0457  0.507 0.611 0.0431  0.479 0.632
30/AY S — 0.2806  3.051 0.002 0.2733  2.952 0.003
40— 0.2657  2.652 0.008 0.2548  2.518 0.011
50 @RS = — 0.1268  1.454 0.145 0.1227  1.378 0.168
BFE S s — —0.0667 —1.078 0.280 —0.0636 —1.026 0.305
EmREE

EHCE —0.1041 —0.430 0.667 —0.1099 —0.453 0.650
RS CrHiRfE) 0.1189  3.095 0.001 0.1180  3.065 0.002
% 29 ALT) 53— ~0.3847 —1.534 0.124 —0.3848 —1.53¢4 0.124
% (30~99 \) 73— ~0.2733 —0.999 0.317 —0.2686 —0.980 0.327
BER#E (100~999 A) 31— —0.3372 —1.335 0.181 —0.3335 —1.318 0.187
ERF (1000 A~) 73 — —0.3560 —1.365 0.172 —0.3519 —1.349 0.177
NBEY I — ~0.3714 —1.165 0.244 —0.3680 —1.153 0.248
HEES : — —0.2117 —0.894 0.371 —0.2128 —0.892 0.372
SR— I — —0.4904 —2.623 0.008 —0.4828 —2.572 0.010
REFBEY I — 0.4535  4.485 0.000 0.4554  4.493  0.000
BRUEE (RHAE) 0.0605  1.848 0.064 0.0614  1.868 0.061
Aff CgdE) 0.0399  2.558 0.010 0.0402  2.577 0.009
BbEs s — —0.1173 —1.207 0.227 —0.1180 —1.213 0.225
FHES 0.0637  1.244 0.213 0.0638  1.246 0.212
BHEFHES - —0.0305 —0.338 0.735 —0.0302 —0.333 0.739
sy s — —0.0971 —0.844 0.398 —0.0960 —0.834 0.404
30K — 0.3804  3.318 0.000 0.3796  3.313  0.000
405/ 2 — 0.3793  3.047 0.002 0.3782  3.032 0.002
50 gy s — 0.5629  5.129 0.000 0.5636  5.117 0.000
B S — 0.1699  2.096 0.036 0.1695  2.089 0.036
o 0.5565 14.815 0.000 0.5564 14.72  0.000
KA —1827.535 —1826.633

FTE=2,130
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%3 HEERE (Bivariate probit & 7V, REFFB/EICRE)

= #® % HEEE tE FEE(E  HECE i HEERE
BHERRREE
EHOH 0.6525  1.630 ©0.103  0.4157  1.191 0.233
HOAHE —0.6792 —1.088 0.276
HOAE RS — 0.4780  1.598 0.110
WRAHEBR - HRBRES I — 0.0849  0.704 0.481
WRERR - wEES - 0.0208  0.084 0.932
BRFNMAZS T — —0.0145 —0.016 0.986
HEEMTHCAESY S — 0.2459  1.917 0.055
TS ChHEE) 0.0025  0.077 0.938 —0.0021 —0.056 0.955
SmEE NHE —0.0031 —0.078 0.937  0.0040  0.099 0.921
Hff ChgRdE) 0.0564  2.969 0.002 0.0568  2.971 0.002
HHEs s — —0.0641 —0.524 0.600 —0.0696 —0.576 0.564
T —0.0376 —0.672 0.501 —0.0368 —0.655 0.512
BHTES I — 0.0346  0.349 0.726  0.0237  0.238 0.812
Ry — 0.0811  0.553 0.580  0.0843  0.577 0.563
30 s — 0.2036  1.333 0.182  0.1900  1.239 0.215
LR — 0.2039 1.215 0.224  0.1884¢ 1.116 0.264
50 RS T — 0.0421  0.267 0.789  0.0415  0.260 0.794
BHPE S 3 — —0.0203 —0.209 0.83¢ —0.0302 —0.311 0.755
ERREER

ERCR —1.227 —2.273 0.023 —1.221 —2.238 0.025
57 FTS (ot BUE) 0.3068  2.286 0.022 0.3082  2.313 0.020
BRE Q9 AUT) /31— —1.034 —1.266 0.205 —1.053 —1.299 0.194
EHE 30~99 N) ¥ — —1.130 —1.293 0.195 —1.138 —1.310 0.190
BRI (100~999 A) 3 — —0.9539 —1.097 0.272 —0.9653 —1.119 0.263
BEREE (1000 A~) ¥ 32— —1.032 —1.273 0.203 —1.044 —1.303 0.192
AHESY I — —~1.372 —1.462 0.143 —1.391 —1.498 0.134
EE¥ES I — —0.8485 —0.970 0.332 —0.8625 —0.992 0.321
=TI — —1.269 —1.818 0.069 —1.282 —1.858 0.063
SRIERE ChUE) 0.2090  2.913 0.003  0.2090  2.891 0.003
AfE ) 0.0844 2.553 0.010  0.0849  2.567 0.010
BHRS s — —0.1911 —0.868 0.385 —0.1915 —0.864 0.387
T 0.0410  0.357 0.720 0.0403  0.351 0.725
EETFHES s — 0.1859  0.866 0.386  0.1843  0.856 0.392
s s 2 — —0.0095 —0.041 0.967 —0.0050 —0.021 0.983
30T — 0.5638  2.191 0.028  0.5562  2.148 0.031
40w s — 0.5208 1.671 0.094  0.5164  1.628 0.103
50 RS S — 0.3803  1.513 0.130 0.3798  1.502 0.133
Mgy — 0.4935  1.981 0.047 0.4920  1.973 0.048
o 0.5436  5.626 0.000  0.5472  5.562 0.000
SN EE —647.8055 —647.4548
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=4 HEERERE (Bivariate probit € 7, BEFEELDSIIRE)

x B 4 HeE(E E FEEME Ml i ERE
TR HE R R B
TEHOE 0.2851  0.502 0.616 0.1531  0.277 0.781
B ARE —0.3856 —1.186 0.235
HofH RS 2 — 0.1285  0.464 0.642
AR - HRRES = — 0.0699  0.543 0.587
HRAEER - WHhEES s — 0.1643  1.728 0.083
BERIMAE S = — —0.2915 —1.089 0.276
BEMTHOAEY s — —0.0205 —0.150 0.880
ARG (RHE) 0.0514  0.576 0.564 0.0364  0.406 0.684
MES : — 0.0546  0.657 0.511 0.0994  1.086 0.277
SRLEE ONHE) —0.0075 —0.195 0.845 —0.0023 —0.061 0.951
BfE OotsdiE) 0.0130  0.779 0.436 0.0117  0.701 0.483
BHRS I~ ~0.0989 —0.886 0.375 —0.0967 —0.861 0.388
T8 —0.0379 —0.698 0.484 —0.0471 —0.854 0.393
REFHEY: — —0.0646 —0.605 0.545 —0.0592 —0.555 0.578
Ry 2 — 0.0347  0.291 0.770 0.0227  0.190 0.849
30 AR s — 0.3322  2.633 0.008 0.3135  2.465 0.013
L0 R s — 0.2704  2.017 0.043 0.2508  1.842 0.065
50 RS s — 0.1437  1.292 0.196 0.1236  1.086 0.277
By s — —0.0917 —1.072 0.283 —0.0888 —1.034 0.301
EffREE

EHOE —0.0454 —0.074 0.940 —0.0618 —0.101 0.919
ARG ORHEH) 0.0690  0.680 0.496 0.0709  0.700 0.484
MES I — 0.1179  1.313 0.189 0.1168  1.301 0.193
SROEE ChEE) 0.0092  0.217 0.828 0.0098  0.230 0.818
il ORHERdH) 0.0243  1.239 0.215 0.0244  1.242 0.214
HboHss— —0.0928 —0.792 0.428 =0.0945 —0.805 0.420
T8 0.0359  0.577 0.563 0.0363  0.583 0.559
REHFHES s — —0.1809 —1.589 0.111 —0.1794 —1.572 0.115
RS — —0.1251 —0.932 0.351 —0.1247 —0.929 0.352
30T s — 0.3110  2.258 0.023 0.3115  2.259 0.023
40 mEf s — 0.2741  1.937 0.052 0.2747  1.942 0.052
50 mEfR s 3 — 0.5844  4.459 0.000 0.5854  4.448  0.000
BHPE S S — 0.0683  0.711 0.477 0.0698  0.725 0.468
o 0.5646  13.05  0.000 0.5637 12.994  0.000
SRR —1156.887 —1154.972
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Abstract

Good health enhances market earnings by increasing healthy days for work, and by increasing
non-market productivity allows for more time available for household production. The health
check-up is a good strategy to secure good health. This study aims to explain the behavior toward
the demand for health check-up by the population aged 20-64 in Japan. We focus on the effects
of different health insurance coverage, gender responses, with special emphasis on National Health
Insurance coverage, on the demand for the health check-up. Using sample data from the Comprehen-
sive Survey of the Living Conditions of People on Health and Welfare in 1995, we find a number of
socio-economic and demographic factors to be the determinants of the health check-up. These
determinants include : age, gender, earnings, types of health insurance coverage, firm size, occupa-
tion, and objective evaluation measures of health conditions. These variables are shown to be mostly
significant in our models. Our empirical study shows that differentials in the demand for health
check-up among the Japanese population aged 20~64 are mainly due to differences in the costs of
accessing the health check-up. Government policies that are able to mitigate health check-up costs
in various forms are highly recommended. These can be accomplished through the effective targeting
of disadvantaged groups such as married women, National Health Insurance insurants and employees

of relatively smaller-sized firms.
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I Introduction

Good health is by itself of great value. It
enhances market earnings by increasing healthy
days for work (Grossman 1972), and by increasing
non-market productivity, it allows for more time
available for household production (Becker 1976).
Health check-up is a good strategy to secure and
maintain good health. However, a survey by the
Japanese government, the Comprehensive Survey of the
Living Conditions of People on Health and Welfare in 1995
(Kokumin Seikatsu Kiso Chosa, in Japanese), not
only shows that about half of the population take
the health check-up, but also that the demand for
health check-up substantially. varies among the
population. The reasons behind the low demand as
well as the differentials in the demand for health
check-up under the comprehensive Japanese medi-
cal health care system await clarification.

Health check-up has at least two aspects. First,
under uncertainty, one can likely obtain more
objective diagnostic health information over sub-
Second, the health
check-up will lead to a further demand for preven-

jective health evaluation.

tive medical care when necessary. Consequently,
early medical care often curtails serious illnesses.
In general, individuals demand less health informa-
tion when they are young, but their demand
(Kenkel 1990).  The
individual’s decision to take the health check-up

increases as age rises
depends on accessibility ; the costs of health
check-up including both the insurance coverage of
the medical costs and the time costs become the
major determinants of the demand for health
check-up, where the latter has a larger time-price
elasticity in the demand for medical inputs (Phelps
and Newhouse 1974, Coffey 1983). While income
has a positive effect on the demand for preventive
medical care (Kenkel 1994), and better informa-
tion on one’s own health increases the demand for
preventive medical care (Hsieh and Lin 1997),
better health itself gives less incentive for individ-
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uals to collect health information. These aspects of
the individual’s behavior toward the demand for
health check-up are due to involved uncertainty
(Arrow 1963).

This study focuses on the differentials in the
demand for the health check-up as differentiated by
gender and by different types of health insurance.
Its purpose lies in attempting to clarify the reasons
behind the low demand for the health check-up
among females more than males, and among per-
sons covered by the National Health Insurance
more than those covered by other types of health
insurance in Japan. There had been few empirical
studies, precedent to this study, which focused on
this issue that uses micro-data from the Comprebensive
Survey of the Living Conditions of People on Health and
Welfare in 1995. Our study takes a sample of 449,
051 people ages 20-64 from the entire 746, 592
observations of all ages 12 and over in the Sutvey.?
Based on the empirical results, we find that the
gender differential in the demand for health check-
up exists after controlling other socio-economic
and demographic variables. Age is one other major
factor that determines the demand for the health
check-up. Types of health insurance coverage as
well as sizes of organizations the individual works
for are also robust factors that affect individual
demand for the health check-up.

This paper is organized as follows. The next
section provides the aspects of the health check-up
based on the aforementioned survey. Section III
presents our theoretical model that shows compara-
tive static analysis of the demand for health check-
up, as well as the explanation of the variables of
interest in this study. We then report our empirical

results in Section IV and our summary in Section V.
II Aspects of the Health Check-up

Japan’s Medical Insurance System is a compre-
hensive system covering the entire population
Health Insurance, the

through the National
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Employees’ Health Insurance, and the Seamen’s
Insurance.? Of the Employees” Health Insurance,
there are three types: (1) the Society-managed
Health Insurance, provided for by an employer
with 700 employees or more,® (2 ) the Health
Insurance managed by the Government, provided
for by an employer with less than 700 employees,
and (3) the Mutual Aid Associations Health
Insurance covering public employees, and teachers
and personnel of private schools. The medical care
benefits under the Employees’ Health Insurance
cover 80 percent and 70 percent of medical costs
for insured persons and their dependents, respec-
tively.  The National Health Insurance is a
community-based insurance plan for local residents
who are not covered by the Employees’ Health
Insurance. It pays for 70 percent of the medical
costs incurred by all insured persons.®

Of the various health check-ups provided by
firms, there are three classifications : the compul-
sory health check-up instituted by law, the recom-
mended health check-up, and the discretionary
ones in the firms. The general health check-up is
usually compulsory prior to the commencement of
employment, and then again once every year
throughout the duration of employment. It
includes the following items: (1) report of medi-
(2)

evaluation of medical symptoms, (3) height,

cal history, self-evaluation and objective
weight, optesthesia, color vision (chromatopsia),
and audiometry, (4 ) chest X-ray radiography,
('5) blood pressure, (6 ) urine examination, ( 7)
anemia, (8) liver function, (9 ) blood lipids,
(10) blood sugar, and (11) electrocardiogram.
Besides these various health check-ups, firms
often provide their employees another type of
health check-up as a fringe benefit: half day,
one-day or two-day thorough health check-up in
hospital once a year in order to find the employee’s
sickness at an early stage as well as to promote the
employees’ health condition.® This type of medi-
cal service for employees, called *“Nin-gen Dock (in
Japanese)”, is not covered by the Employees’
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Health Insurance. According to The Situations of
Fringe Benefits (Fukuri Kosei Jizyo, in Japanese :
Institute of Labor Administration, 1998), about 81
percent of the surveyed 5,000 firms, sampled from
across the industries, subsidize about 70 percent or
more of the incurred medical costs of the compre-
hensive health check up in hospital.® The average
amount of the coverage is about $ 350, within the
range of $ 100 to $ 900.” About 89 percent of the
firms with 3,000 employees or more provide this
subsidy, about 84 percent of those with 1,000~
2,999 employees, and about 74 percent of those
with less than 1,000 employees.

In 2 similar way, the National Health Insurance
also provides for various types of health check-up
to local residents who are not covered by the
Employees’ Health Insurance and other types of
health insurance.® Generally, the local govern-
ment notifies their residents about the schedules for
the health check-up.  These health check-up
petiods are scattered throughout the year in order
to avoid the busy periods for their residents, e. g.,
farmers. Residents usually go to one of the health
centers within the vicinity for their health check-up
bur go to hospitals and clinics for certain types of
medical check-ups. They pay the minimum fee
according to the type of health check-up they take.

The types of health check-up provided by local
governments are as follows: (1) group health
check-up at local health centers and individual
visits to hospitals or clinics,” and (2 ) comprehen-
sive medical health check-up in hospitals, i.e., the
“Nin-gen Dock”.
health check-up items mentioned easlier for a fee

The former includes the basic

of about $ 10, and tests for the following : gastric
cancer ($8), carcinoma of the colon and rectum
($5), lung cancer (no fee; $ 5 for examination of
sputum) , tuberculosis (no fee), carcinoma cancer
uteri ($6), osteoporosis ($5), breast cancer ($
10), and other types of women’s medical tests ($
5). The latter is inclusive of the basic health
check-up items plus other services depending on
the length of hospital stay. The subsidies by local
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governments ate, for example, $ 175 for general
medical examination (own out-of-pocket expenses
are about $ 190 ; that is, the total costs are about
$365), $ 250 for brain examination (own expenses
are about $274), and $ 375 for comprehensive
examination, i. e., general plus brain examinations,
(private expenses amount to about $ 410). The
provisions for the above-mentioned health check-up
have age restrictions, such as the general medical
examination for people aged 30 or more, and the
brain and comprehensive examinations for those
aged 40 or more.

Now, we will report on how people aged 20 to
64 in Japan have the health check-up, based on the
Comprehensive Survey of the Living Conditions of People on
Health and Welfare in 1995 (“Kokumin Seikatsu
Kiso Chosa” in Japanese ; hereafter the Survey).
Of people aged 20-64 in the Survey, the sample
are : overall N=449 051, male N=
219,983, and female N=229,068. The overall
average of the health check-up is 0.557, that is,
55.7 percent of the population has had the health

sizes
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check-up (see Table 1). The proportion of males
taking the health check-up is 0.607, which is about
10 percentage points above the 0.509 of females.
Let us now refer to the sample means of the
proportion of people having their health check-up
by different types of health insurance and different
age groups. We show the averages for each type of
insurance cover for each age group in Table 1 and
Figure 1.
proportion is highest (0.692) for Mutual Aid
(MUTUHI, i.e.,
public employees, and teachers and personnel of

We note that the health check-up
Associations Health Insurance

private schools) in almost all of the different age
groups, and second highest (0.647) for Society-
managed Health Insurance (SOCIHI, ie., 700
employees or more in a firm).'®  Meanwhile,
National Health Insurance (NHI) insurants have
the lowest proportion of health check-up takers
(0.419). For example, the difference in the health
check-up rate between males with the National
Health Insurance and those with the Mutual Aid

Associations Health Insurance is nearly 40 percent-

Table 1 Health Check-up Rate by Health Insurance Type for both Males and Females

Years Old 20~64 20~29 30~39 40~49 50~60 61~64

Overall Number n=449,051 0.557 0.457 0.521 0.597 0.620 0.585
MALES Nmare =—219,983 0.607 0.487 0.630 0.652 0.653 0.583
FEMALES Neemate — 229,068 0.509 0.429 0.415 0.543 0.590 0.587
National Health Insurance 0.419 0.269 0.311 0.396 0.490 0.550
MALES g =67,320 | 0.409 0.286 0.346 0.397 0.458 0.523
FEMALES Nemare = 74,104 | 0.429 0.252 0.278 0.396 0.517 0.573
Government-Managed Insurance 0.582 0.474 0.532 0.630 0.668 0.654
MALES Npate =69,743 0.635 0.504 0.633 0.682 0.705 0.684
FEMALES Diemate = 75,709 | 0.535 0.448 0.438 0.584 0.635 0.623
Society-Managed Insurance 0.647 0.550 0.610 0.704 0.733 0.666
MALES Opae =355,112 | 0.739 0.590 0.763 0.809 0.808 0.715
FEMALES Nemare =31,481 |  0.549 0.510 0.455 0.595 0.644 0.612
Mutual Aid Associations Insurance 0.692 0.563 0.648 0.755 0.775 0.690
MALES Nppae = 24,797 0.789 0.598 0.808 0.848 0.841 0.709
FEMALES Nremate =25,183 | 0.598 0.534 0.503 0.662 0.697 0.675

Note: The overall number includes people with Seamen’s Health Insurance (n=5,602).
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age points ; the former is 0,409 and the latter is
0.789. For females in the same two categories, the
differential becomes somewhat smaller : 0.429 for
females with the National Health Insurance, and
0.598 for their counterparts with Mutual Aid
Associations Health Insurance.

A reason for the high health check-up rates for
employees covered by either MUTUHI or SOCIHI
is that they enjoy better and more fringe benefits,
and with easier access to the health check-up, they
incur lesser costs. In fact, firms with 1,000 or more
employees, by law, must have their industrial doc-
tor and medical assistance such as nurses in their
work places. On the other hand, smaller firms may
provide less medical facilities and services at cheir
working sites, and sometimes they may not want
employees to leave their jobs simply for the health
check-up. In response to this problem, branches of
the Supervision of Labor Standards often facilitate
informing the employers, as well as providing
on-site health check-up by parking medical vehicles
with X-ray radiation equipment near or at their

work sites. Also, people with the National Health
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Insurance have less accessibility to health check-up
facilities compared to those working at large firms
even if both groups are notified regarding the
health check-up days and places by local govern-
ments. As observed in Table 1 and Figure 1, we
notice that there are variations in the health check-
up rates among different health insurance cover-
ages as well as among different age groups of each
health insurance. The apparent reason that people
of older age groups have higher heaith check-up
rate is their higher risk of sickness as compared
with younger age groups. Thus, these differences
in health check-up rate by the type of health
insurance and by the age factor must be under-
lined.

Now, we examine in detail the health check-up
rate of females. Except for those with the National
Health Insurance, females have a similar pattern of
the health check-up rate with regard to each other,
as shown in Figure 1. Their health check-up rates
dip at the age of 30-34 years old.’? This reduction
in the health check-up rate probably reflects the
timing of marriage and the delivery of a child.
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------- Government-Managed Insurance - Male
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----- Government-Managed Insurance - Female

Figure 1

Health Check-up Rate by Health Insurance Type
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During pregnancy, these women meet doctors on a
regular basis so they are likely to be well informed
regarding their health conditions and do not neces-
sarily need to take their health check-up. Further-
more, they are likely to be advised not to take
X-ray during the period of maternity. Although we
do not see any dip in the health check-up rate of
females with the National Health Insurance, the
average rate for those aged 30-39 is far lower
(0.278) than those covered by other types of
health insurance. Thus, we observe there exist
variations in the opportunities for health check-up
for different health insurance types, gender, and
age groups.
females aged 30-39 very likely reflects the risk of

The low health check-up rate of

maternity.

Concerning the difference in health check-up
rate between married and single women (not
shown in the Table for brevity), first we note that
the rate among women is generally lower for
married than for single women in all types of health
insurance except for women insurants under the
National Health Insurance. For example, the
health check-up rates for married women aged 30
-39 are 0.277 (NHI), 0.409 (Government-
managed Health Insurance: GOVTHI), 0.419
(SOCIHI) and 0.479 (MUTUHI), whereas the
respective rates for single women are 0,280,
0.588, 0.712, and 0.731. Second, the difference
in health check-up rate between married and single
women under a given health insurance narrows at
the ages of 61-64. The health check-up rates of
married and single women for the 61-64 age are,
respectively, 0,585 and 0.530 under NHI, 0,625
and 0.619 under GOVTHI, 0.614 and 0.607
under SOCIHI, and 0.696 and 0.626 under
MUTUHI. Third, concerning males, the health
check-up rate is always higher for married than for
single men. The fear of losing their income due to
illness seems to be giving strong incentives for
married men to have their health check-up.

An explanation for the higher health check-up

rates among single women is probably due to a
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larger loss in income should they become ill and
have no one to ask for help.!? On the other hand,
the generally low health check-up rates for married
women can be partially explained by the following
reasons. First, as mentioned previously, married
women aged 20 to 39 have a high risk of damaging
the fetus by having X-ray during the pregnancy
period. Second, married women with young chil-
dren and those living with their parents face higher
opportunity costs of having their health check-up
unless they get supportive assistance for household
work when they visit clinics and hospitals. Finally,
the reason why the health check-up rates are similar
among different types of health insurance, but
where the check-up rate lowers at the ages of 61-
64, can be attributed to the retirement age. That
is to say, most women are already retired from
employment.

Finally, we will examine the attitude of people
with National Health Insurance by employment
status because these NHI insurants have the lowest
rates of the health check-up. We have argued
eatlier that people having greater accessibility to
health check-up facilities are more likely to take
If this

hypothesis is correct, people with the same

their health check-up than otherwise.

National Health Insurance but have different
employment settings will have different health
check-up rates. For example, those with National
Health Insurance but employed at large-sized firms
(e.g. those with over 1,000 workers) should have
higher health check-up rates compared to those
working at a relatively smallsized firm with less
than 30 workers.!® The over-all health check-up
rate from ages 20 to 64 is 0,343 for female insur-
ants of the National Health Insurance but working
at a firm with 1 to 4 workers, while the rate
(0.624) is highest for those working at a firm with
over 1,000 workers. The respective rates for
working male insurants of the National Health
Insurance are 0,331 at a firm with 1 to 4 workers
and 0,784 at a firm with over 1,000 workers. The
low rate of health check-up among people working
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at a firm with 1-4 workers reflects that smaller
firms provide less medical facilities and services at
their work sites than larger firms and sometime the
former may not want employees to leave their jobs
Of household
workers who have the National Health Insurance,

simply for the health check-up.

they have one of the lowest health check-up rates
among the various categories of employment :
0.393 for NHI female and 0.383 for NHI male.
Additional

household-categories, such as the self-employed,

evidence is also seen in related
family workers, etc.

For this section, what we have learned from the
sample of approximately 450,000 people, aged 20
to 64, obtained from the Comprebensive Survey of the
Living Conditions of People on Health and Welfare in 1995
may be summarized as follows.

(1) As people grow older, they are more
likely to take the health check-up.

(2) People with National Health Insurance
are less likely to take the health check-up
than those covered by either Society-
managed Health Insurance or Mutual Aid

Associations Health Insurance.

(3) Males and females have distinctly
different attitudes toward the health
check-up.

Single women are more likely to take the
health check-up than married ones; for
the males, the opposite is true.

(5) Among people with National Health
Insurance, those employed by larger-sized
firms have the health check-up more than
those employed at home and in smallet-
sized firms.

We shall try to incorporate these observations
into our theoretical model and to clarify the factors
that contribute to the low health check-up rate of
insurants under the National Health Insurance,
which has the lowest health check-up rate among
the different health insurances.
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III Theoretical Model

1  Model

As was mentioned in the previous section, the
average proportion of 20 to 64 year-old Japanese,
who had the health check-up in 1995, is about 56
percent. Nearly half of the population did not take
their health check-up despite the fact that the
purpose of the health check-up is to provide infor-
mation on the individual’s health status by identify-
ing symptoms and illnesses at their eatly stages.

There are a number of possible explanations as
to why people do not take the health check-up.
One of the possible reasons could be that most
people are risk-lovers, but this is hardly an accept-
able explanation. Or that, on the contrary, most
people are risk-averse but they feel they have
adequate knowledge of their health condition ;
thus, the marginal benefits of having the health
check-up are too little relative to its costs. There
are many other explanations that are possible but
too many to be mentioned. However, irrespective
of the reasons, people are faced with the uncer-
tainty problem of the incidence of an illness.
Generally, a person could prevent future financial
losses and psychological burdens by having more
and better information with regard to her present
health condition. This kind of information could
be provided by the health check-up.

In this section, we would like to show an applica-
tion of the theory of insurance under uncertainty.
This aims to explain the individual’s choice on
whether to have or not to have the health check-up
in response to the exogenous changes the individ-
ual is faced with.

Let us assume that an individual’s preferences
can be represented by a utility function,

U=U (81, S2; m, 7). (1)
Here, utility is defined over the contingent earning
capacity (81, $2).'¥ The corresponding probabil-
ities 71, 7z are parameters of the utility function,
since the value of a state-contingent earning capac-
ity depends on how likely the state is to occur.
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Suppose there is an event §i, where an individual
is faced with probability 7 : she maintains her
initial health-related endowment S by incurring
the cost (P+C) per unit of health check-up
b ;' P is the price of health check-up per unir;
and C is pecuniary as well as non-pecuniary costs
other than P of health cbheck-up. P differs accord-
ing to the individual’s health insurance. Then, §; is
defined as,

S$i=%— (P+C) A (2)

In the second event S, the individual is now
faced with the probability 73 : she suffers loss L of
her earning capacity. We assume further that the
value of loss increases as her age A progresses.
That is, the individual’s opportunity costs rise (at a
diminishing rate) as age does.’® Her stock of
health eventually depreciates as age increases.
Also, we assume an additional facror in the argu-
ment of loss L : the individual may take some
health promoting activities H to increase her health
stock HS. Loss L is defined as follows :

L=L (A, H),

oL oL _ oL OHS

o402 o =ams om0 (%)
In equation ( 3 ), the size of loss L depends on

Different illnesses show

different measurable symptoms (although some

types of illnesses.!”

show similarities) such as high blood pressure, high
cholesterol, proteinuria, and high white blood cell.
Each symptom s; is associated with a particular
illness and, hence, with a particular loss L;. Having
the health check-up is influenced by subjective
and/or objective symptoms such that,

h=h(s), j=1,, n (4)
If symptoms are subject to a probability distribution
such as 7; (5;), we can assume that having the
health check-up is an inverse function of symptoms,

mit (B) = (). (s)

Therefore, we can show the relationship

between health check-up 5 and loss L; as,

m*(h) L;, (6)
where 7 is probability associated with loss Lj;.
The expected loss due to illness can be expressed
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as,
Expected Loss=7* () L (A, H)

7Z'j* (}-’> Lj (A, H)
(7)

Finally, if event 2 occurs, the individual receives

.
M
[

medical care, which can be considered as earning-
capacity-augmenting benefits M.  However, the
individual may not be able to receive benefits
without some negative aspects. That is, during the
interim when she is sick and is treated by a medical
doctot, she visits the clinic or hospital ; she waits
for her turn with fatigue.’® The psychological
burden should be considered in the calculation of
costs such that —gM, where 0<{g<1. Now, we
define event 2 in terms of loss and benefits in
money-equivalent units,
SzZSo* (P+C) b
—7* (b)) L (4, H) + (1—¢g) M,
(8)
Finally, concerning the probabilities attached to
events 1 and 2, m and m are functions of an
individual’s age A. In other words, as she becomes
older, say in her 50s as compared to her 20s or 30s,
she becomes more contingent to illness. We
express the individual’s preference for an uncertain
prospect in the form of an expected utility func-
tion, a Von Neumann-Morgenstern utility function,
as follows :19
EU= (1—7 (A))
U (S5— (P+C) h)
+7(A) U (S5— (P+C) b
—x* (h) L (4, H) + (1—g) M)
(9)
The value of b that maximizes EU satisfies the
following first-order condition :
(1—7 (4)) Ux (x) (P+C)
+7(4) Uy (y») [ (P+0)

+¥L (A, H) ]=0, at h>0, (10)
_ (P+O) L (A H)
(P+0) -
(1—7x (4)) Ux (%)
T 0 (&) (1)

x=5— (P+C) A,
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y=Se— (P+C) h—r*
+ (1—¢g) M,
oU
Usx T>O
Uy= a7U>O and
oy
w_ On* (h)
M= 5b

In equation (11), the left-side expression is inter-

(h) L (4, H)

<0.

preted as the marginal productivity of health
check-up and the right-side one is the slope of the
indifference curve (Ehrlich and Becker 1972, p.
634).29 The equilibrium condition requires (P-+
C) +m¥L (A4, H)<0. That is,
dollar spent on health check-up must reduce the

an additional

expected loss by more than a dollar.?? In other
words, if an individual does not expect the benefits
from the reduction of her expected loss to be
greater than the health check-up cost, she will not
take the health check-up. Putting it differently,
based on equation (10) , if the maximum of EU
occurs when » =0, rather than 4 >0, then necessar-
ily EU’<0; hence, we will have a corner solution.
Furthermore, even if 5 >0 to start with, there may
be some range of EU, where EU’<0. This may be
the case when —1<[7FL (4, H) / (P+C) ]<
0. Then, the individual will not have her health
check-up, hence, »=0 at which EU (h=0) >EU
(h>0) .

has adequately good information on her current

For example, when the individual already

health condition, it does not make any sense for her
to see a medical doctor in hospital for a slight

cough.
The second-order condition of equation (10)
requires,
D= (1—7 (A4)) Uxx (P+C) 2
+ 7 (A) U,y®*<o0, (12)
Uy
Usx= o <o,
oU.
Uyy:a—yy< 0,
ok _ *n* (k) —0
oh ob*

(assumed without loss), and
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o=[ (P+C) +miL (4, H) ]<o.
We can now find the effect of an individual’s age
A on the demand for the health check-up 4 by
partially differentiating the first-order optimality
condition, equation (10) , with respect to A :

ob
aA D|:7Z'A (*Ux (P+C)
+Uy®) +7 (A) La (Upid
where
HAE%#>O, and
oL (A, H)
La="""54

The above positive sign shows that, as an individual
grows older, she is more likely to have her health
check-up.

Let us now consider the case of an increase in
That is, the
coverage of medical costs by health insurance
The effect of an
increase in P on the health check-up is negative as

the price P of health check-up.
decreases in clinics and hospitals.

the following shows :
*[ (1=7 (A4)) Uxe (=5)

(P+C) +7 (A) Uy (—5h) @
+ (—7x (A) Ux
+7(4) Uy]. (14)

oh —--< 0 is guaranteed if (1—7 (A4))

opP
Ugx (P+C) + 7 (4) Uypy®<0.22
In other words, as the coverage of medical costs by
health insurance increases, i.e., a decrease in P, an
individual is more likely to have her health check-
up. Then, if the above condition is satisfied, then
we can also say that an increase in pecuniary and
non-pecuniary costs, C, will give a disincentive for
an individual to have her health check-up. For
example, in the case of a pregnant woman, having
chest X-ray radiography by her health check-up is
likely to damage her fetus. Thus, she is very
unlikely to have her health check-up during the
petiod of pregnancy.
The effect of an increase in an individual’s initial
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endowment §, may be found to be positive as,

2~ LT (=7 () U (P4C)

+7 (4) Uy®]>o0. (15)
This resulc (15) shows that an individual with
higher earning power, for instance, one with a
larger stock of human capital, is willing to have the
health check-up to secure her earnings loss.

Here, let us see whether an individual who is
willing to have health stock augmenting activities
will have her health check-up or not. By partially
differentiating the first-order optimal condition, we
have the following result :

gg D[;r (A) Ly (m7¥U,
7* (h) Uyn®) ] >0, (16)
Ly _OL (4.H) >0.

oH
Hence, an increase in health stock augmenting
activities, which raises earning capacities through
an increase in the individual’s health stock, will
tend to encourage the individual to have the health
check-up in order to avoid the earnings loss due to
sudden illness.

We can also evaluate the effect of the psycholog-
ical burden g in terms of (1—g) M in equation
(9), which is a burden incurred by an individual
due to her illness. When an individual is sick and
has to wait many hours at a busy hospital, this
creates for her psychological costs, e. g., fatigue.
In case of heavy illness, she may have to be
hospitalized for cure with medical treatments that
The effect of an
increase in g on b will be positive,

_—[—

The above result can be interpreted as:

may take several hours or days.

(17)

when an

(A) Uy®M] >o0.

individual believes she may be more prone to some
serious illness, say, through her job, she is more
willing to have her health check-up in order to
avoid greater psychological burden should she
On the other hand,
increase in the medical benefits M on health check-

become ill. the effect of an

up is negative,
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h 1
gM L7 (4) Un® (1—g) 1<0
(18)

Hence, the individual becomes less self-protective
as benefits increase, which is an aspect of the moral
hazard present.

Finally, we will discuss the effect of gender
difference on the health check-up. In the formula-
tion of equation ( 7 ), the expected loss, 7% (b) L
(A, H), can be defined as,

L7=n" (h) L” (A, H) or

L™=7" (b) L™ (4, H), (19)
where L7 is gender-specific expected earning loss,
(i=f, m) : f=female, and m=male. L is a
positive function of both 7 (4) and L' (A4, H)
such as,

aL’ oL’

a7 () ——=——2>0, and —Fi (H) >0.
The effect of an increase (or a shift) in the
probability distribution on the health check-up is

found to be,

oh 1
ort (5) D[ 7 (A) Uy
L' (4, H) ®]>0, (20)
where ®'= (P+C) +x¥L (4, H) <o,
following the assumption, 3 (b) =0. This

result indicates that individuals who are more prone
to illness are more likely to have the health check-

up than those who are not. This positive relation-

ship can also be applied to L'; that is, %>O.
That is, an individual with higher expected loss is
more likely to have her health check-up than one
with less. Therefore, when both female and male
are in the labor market and the former earns less
than the latter such as L7 (A, H) <L™ (A, H),
females are less likely to have the health check-up
than males do since 77 (5) <a™ () in general.
The same applies to equally healthy females for a
female who earns more. This indicates that a single
woman in the labor market is more likely to have

her health check-up than a married woman in the
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household when both are equally healthy. We may
also say that if a married woman were to have some
interruption in her career, a single woman is more
likely to have her health check-up than a married
woman even although both are currently in the
labor market and are equally healthy.

All these compafative static results must then be
evaluated and be operational in an empirical study.
For our empirical specifications, we suppose that
the decision of an individual to have the health
check-up or not depends on an unobservable utility
index I,, defined as,

L=XB~+u,
X : a (1xk)

variables that determines I,

(21)

row vector of explanatory

B: a (kx1) column vector of parameters
to estimate, and

#; . a normally distributed random term.
In equation (21), the larger the value of the
index I;, the greater the probability of the individ-
ual to have the health check-up. Here, we assume
that for the individual there is a critical level of the
index I*, such that if I, exceeds I, she will have
health check-up, otherwise she will not. To put it
differently, in terms of the notations in our compar-
ative static analyses, ®=[ (P+C) + L (4,
SEU.

oh
Therefore, let #=1 if the individual has the health
check-up, and 5=0 if he does not. Since I;, I*,and

H) ]<0 and =0 at >0 imply I;— I} >o0.

® are not observable, if we assume I; and I* to be
normally distributed with the same mean and
variance, the probability that the individual has the
health check-up may be expressed as,
Prob (h=1) =Prob (I*<1I,)
=F (L))

X

8
=1 '/-f“zdt, (22)

V2

where F {+) is the cumulative distribution func-
tion, and ¢ is a standardized normal variable, i.e., ¢
~N (0,1).22 We estimate a probit model of the
demand for the health check-up. The next section

mentions variables of interest in this study.
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2 Variables

We show the comparative static analyses of the
effects of variables of interest on the demand for
the health check-up with the previous theoretical
model described. The dependent variable used in
this study is whether individuals have the health
check-up or not, thus, we use a dummy variable
(=1) if the individual has her health check-up,
otherwise, the value is 0.9

One of the major explanatory variables to
explain the variation in the demand for medical
health check-up is the age of individuals. Its
relationship is theoretically positive. The relation-
ship between age and the medical healch check-up
observed from our sample is slowly increasing at a
diminishing rate until the age of 60 and then
declines. The reason for this decline in the demand
for medical health check-up is the retirement age at
60 years old for those working in relatively large-
sized firms. It needs to be mentioned here that
persons who retire are still eligible for a type of
health insurance that is part Society-managed Insur-
ance or Government-managed Insurance for the
two years following the retirement. Otherwise,
these individuals may choose the National Health
Insurance coverage.

Gender is another major explanatory variable in
this analysis, such that the males’ health check-up
rate always exceeds the females’ across the 20-
The differentials in their health

check-up rates certainly result from their biological

64-age range.

differences such that males are more prone to
illness or have shorter life longevity than females.
We have theoretically shown that males are more
likely to have their health check-ups than females
due to the higher expected loss for the former than
the latter. We will examine the effect of gender
difference on the demand for health check-up,
ceteris paribus.

Besides the effects of the above demographic
variables, the explanatory variable that can be
considered as a policy-implication variable is health

insurance coverage. This includes the National
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Health Insurance (NHI), Government-managed
Health Insurance (GOVTHI), Society-managed
Health Insurance (SOCIHI), and Mutual Aid
Association Health Insurance (MUTUHI). The
NHI coverage rate is 70% for everyone, while the
coverage rates of other three types of insurance are
80 percent (the coverage rate for spouse and fam-
ily is 70 percent).

To examine the effect of an individual’s initial
endowment on health check-up, we use the dummy
variable for the household’s highest income earner
(i.e., breadwinner). In addition, we include the
household’s monthly expenditures, which will have
the income effect on the demand for the healch
check-up. When monthly expenditures are not
reported, we use a dummy variable for the individ-
ual who did not report the values, since the regres-
sion results may be biased if we exclude all who did
not report this for the study.

For the measurement of health stock augmenting
activities by individuals, we use the frequency of
daily practices such as eating regular meals,
nutritiously balanced meals and not-too-salty meals,
not eating excessively, having physical exercise,
adequate hours of sleep, and time to refresh oneself
during the activities of the day. We expect that
the effect of this variable on the demand for health
check-up is positive, shown previously to be theo-
retically positive.

To evaluate the effect of the psychological
burden when the individual becomes ill and also to
evaluate the behavior of individuals who are more
prone to illness, the numbers of illnesses the individ-
ual has had is included as an explanatory variable.
This variable is also shown to be theoretically
positive.  This number includes diseases of the
circulatory system, respiratory system, digestive
forth.

Although the illnesses of each system can be

system, genitourinary system, and so
explanatory variables in our regression, we decided
not to use this approach because of the difficulty in
evaluating the differences of their effects, besides
the numbers are too many to be meaningful for our
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interest. In addition to the illness variable, we also
include the number of stressful events the individ-
ual has had to face. These three explanatory
variables are considered as objective variables in
evaluating the individual’s health condition. To
avoid specification errors, the subjective evaluation
of an individual’s health condition is also included
in the regression analysis. In doing so, we use three
dummies to represent this : excellent health if one
feels his health to be excellent, good health when
he considers it good, and fair health if he feels he
possesses fair health conditions.

As for the effect of the medical benefits on the
demand for health check-up, we use the variable on
life insurance as proxy for benefits. The effect of
this variable is expected to be negative on the
health check-up. There are various types of life
insurance sold these days. Some provide coverage
only for costs incurred upon hospitalization and for
injuries.

To examine the effect of a change in the likeli-
hood of illness on health check-up, we use a
dummy variable for the individual whether he has
visited either clinics or hospitals for the past year.
If the individual did not visit those institutions ar all
for one year, we consider the individual healthy,
ceteris paribus. Thus, her tendency to become ill is
smaller than a counterpart who had been to either
a clinic or hospital more often.

Other
mentioned above, we include the variables on

than these explanatory variables

education, sizes of firms, types of employment, sizes
The
definition and statistics of the variables used in this

of population, and regional dummies.

study are reported in Table 2.29 In the next

section, we will report our empirical results.
IV Empirical Results

Results for the probit analyses regarding the
demand for the health check-up are reported in
Table 3 for both males and females of the 20-64
age range. Table 4 shows the results for popula-
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Table 2 Description of Variables and Gender-Specific Statistics of Sample Used in the Study
Males Sample Females Sample
n=214,948 n=223%958
Variables Description Mean Std. Dev. Mean Std. Dev.
HCHECKUP If the individual has health check-up,
HCHECKUP=1; otherwise=0. 0.607 0.488 0.509 0.500
AGE Age 42.22 12.69 42.41 12.78
AGESQ Age squared. 1943.19 1070.22 1961.80 1082.10
MATERNITY | If the female observation’s age falls within the
average maternity age group 30-39, MATER- — —
NITY =1 ; otherwise=0. 0.203 0.402
MARRIED If the individual is married, MARRIED=1;
otherwise =0. 0.714 0.452 0.731 0.444
WAGE Wage rate per hour (in 1,000 Yen)? 1.796 0.430 1.196 0.224
BREADWIN If the individual is the highest income earner in the
household, BREADWIN=1; otherwise=0. 0.753 0.431 0.135 0.342
MONTHEXP | Monthly expenditures (in 10,000 yen) 28.77 38.21 29.04 37.99
MOEXPDUM | If monthly expenditures are not reported,
MOEXPDUM=1; otherwise=0. 0.063 0.242 0.061 0.238
NHI If the individual has National Health Insurance,
NHI=1, otherwise=0. 0.306 0.461 0.324 0.468
GOVTHI If the individual has Health Insurance managed by
Government, GOVTHI=1 ; otherwise=0. 0.317 0.465 0.331 0.470
SOCIHI If the individual has Health Insurance managed by
Associations, SOCIHI=1 ; otherwise=0. 0.250 0.433 0.225 0.417
MUTUHI If the individual has Mutual Aid Associations
Insurance, MUTUHI=1 ; otherwise=0. 0.113 0.316 0.110 0.313
PROPRIET If the individual works as a proprietor, or
self-employed, PROPRIET=1 ; otherwise=0. 0.155 0.362 0.035 0.183
FAMILYWK | If the individual works for a family-owned
business, FAMILYWK =1 ; otherwise=0. 0.024 0.154 0.075 0.263
SIZE1 If the individual is an employee of a firm with
1-4 employees, SIZE1=1 ; otherwise=0. 0.026 0.159 0.023 0.150
SIZES If the individual is an employee of a firm with
5-29 employees, SIZE5=1; otherwise =0. 0.132 0.339 0.096 0.295
SIZE30 If the individual is an emloyee of a firm with
30-99 employees, SIZE30=1; otherwise =0. 0.120 0.325 0.082 0.274
SIZE100 If the individual is an employee of a firm wich
100-499 employees, SIZE100=1 ; otherwise=0. 0.117 0.322 0.070 0.254
SIZE500 If the individual is an employee of a firm with
500-999 employees, SIZES00=1; otherwise=0. | 0.041 0.197 0.018 0.133
SIZE1000 If the individual is an employee of a firm with
1,000 or more employees, SIZE1000=1;
otherwise =0. 0.123 0.329 0.040 0.195
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PUBEMPLY

PARTTIME

HUSWRKR

NOJOB

PROFES

ADMINI

CLERIC

SALES

SERVIC

AGRICU

FOREST

FISHER

TRANSP

CRAFTM

DOCTOR

SICKNUMB
STRESS

NOTVISIT

HLTHPRAC
HLTHEXCE

HLTHGOOD

HLTHFAIR

ZH - =R &R

If the individual is a public employee,
PUBEMPLY =1 ; otherwise=0.

If the individual works part time,
PARTTIME=1 ; otherwise=0.

If the individual is a home-based employee,
HUSWRKR =1 ; otherwise=0.

If the individual is not working, NOJOB=1 ;
otherwise =0.

If the individual is a professional such as engineer,
PROFES=1 ; otherwise =0.

If the individual is an administrator,
ADMINI=1 ; otherwise=0.

If the individual is a clerk, CLERIC=1 ;

otherwise =0.

If the individual is a sales person, SALES==1 ;
otherwise=0.

If the individual is an employee of the service
industry, SERVIC=1; otherwise=0.

If the individual works in the agricultural sector,
AGRICU=1; otherwise=0.

If the individual works in the forestry sector,
FOREST =1 ; otherwise=0.

If the individual works in the fishery sector,
FISHER =1 ; otherwise =0.

If the individual is an employee of the
transportation industry, TRANSP=1 ;
otherwise =0.

If the individual works in the crafts-making indus-
try, CRAFTM=1 ; otherwise=0.

The number of physicians per 100,000
population in a prefecture.

The number of injuries and illnesses.

The number of stressful events had been/being
experienced.

If the individual did not visit medical institutions
for the past year, NOTVISIT=1 ; otherwise =0.
The number of health-related daily practices.
Self-evaluation of the individual’s health : if
excellent, HLTHEXCE=1 ; otherwise =0.
Self-evaluation of the individual’s health : if
good HLTHGOOD =1 ; otherwise =0.
Self-evaluation of the individual’s health : if

fair, HLTHFAIR=1 ; otherwise =0.

0.081

0.016

0.009

0.103

0.142

0.081

0.111

0.088

0.064

0.036

0.003

0.008

0.046

0.265

186.58
0.323

0.815

0.077
2.348

0.338

0.175

0.368

0.272

0.124

0.092

0.304

0.349

0.272

0.314

0.283

0.244

0.186

0.050

0.087

0.210

0.441

35.99
0.739

1.437

0.267
1.909

0.473

0.380

0.482
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0.038 0.190
0.043 0.203%
0.026 0.159
0.440 0.496
0.082 0.274
0.015 0.123
0.136 0.343
0.075 0.263
0.082 0.274
0.027 0.162
0.001 0.030
0.002 0.049
0.003 0.054
0.106 0.308

187.47 35.66
0.407 0.838
1.069 1.653
0.091 0.287
2.659 1.882
0.295 0.456
0.175 0.380
0.401 0.490
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EDU The average proportion of high school

graduates who went to either college or

university in a prefecture. 0.296 0.061 0.439 0.078
LIFEINSU The average amount of life insurance’s contract

(in 10,000 Yen) in a prefecture. 781.57 64.93 779.91 65.03
POPIM If a resident of a city with a population of 1

million or more, POPIM =1 ; otherwise =0. 0.139 0.346 0.138 0.345
POP150 If a resident in a city with a population of more

than 150,000 & less than 1 million, POP150=1

otherwise =0. 0.266 0.442 0.269 0.444
POP50 If a resident in a city with a population of more

than 50,000 but less than 150,000, POP50=1;

otherwise =0. 0.094 0.291 0.095 0.293
POPCUNTY | If a resident in a city or town with a population

less than 50,000, POPCUNTY =1 ; otherwise=

0. 0.290 0.454 0.287 0.452
REGIOND1 Regional Dummy : Hokkaido=1; otherwise =0. 0.020 0.141 0.022 0.148
REGIOND?2 Regional Dummy : Tohoku=1; otherwise=0. 0.139 0.346 0.138 0.345
REGIOND4 Regional Dummy : Kanto I =1 ; otherwise=0. 0.115 0.318 0.108 0.310
REGIONDS Regional Dummy : Hokuriku=1; otherwise =0. 0.087 0.282 0.087 0.282
REGIONDG Regional Dummy : Toukai=1; otherwise=0. 0.073 0.261 0.071 0.256
REGIOND? Regional Dummy : Kinki I =1; otherwise=0. 0.046 0.209 0.046 0.210
REGIONDS Regional Dummy : Kinki II =1 ; otherwise=0. 0.061 0.240 0.061 0.240
REGIOND9 Regional Dummy : Cyugoku=1; otherwise =0. 0.103 0.304 0.104 0.305
REGIOND10 | Regional Dummy : Shikoku=1; otherwise=0. 0.075 0.263 0.078 0.268
REGIONDI11 | Regional Dummy : Kita Kyushu = 1; otherwise

=0. 0.087 0.282 0.092 0.290
REGIOND12 | Regional Dummy : Minami Kyusyu=1;

otherwise =0. 0.073 0.260 0.077 0.267

tions grouped according to type of health insur-
ance. In Table 5 we report results for male and
female insurants of the National Health Insurance.
Table 6 shows the results for the NHI male sample
for different age groups, while Table 7 shows their
female counterparts’. About our empirical results
in the Tables, we will mainly discuss those factors
of interest that contribute to the differentials in the

demand for health check-up.

1 Health Check-up Results of Males and
Females of the 20-64 Age Group

First, we consider the respective results of the

males (N=214,948) and the females (N=
223,958) in Table 3. The age variable (AGE) is
highly significant in both males (0.046) and
females (0.032).
cients on AGE and

The positive estimated coeffi-
the negative estimated
coefficients on AGESQ for both males and females
indicate that the profile of their health check-up
rate is concave as age increases.?® The marginal
effects of AGE on the demand for health check-up
are 0.015 for males and 0.011 for females.?” The
age elasticity of health check-up without the
AGESQ term is about 1.67 for males and about

1.20 for females at the sample means. After
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Table 3 Health Check-up Rate : Gender-Specific PROBIT Results (Age Group 20-64)
Males Females
Variable
Estimate t-statistic™ Marginal Estimate t-statistic™ Marginal
C —1.398 —16.684 — —1.159 —14.764 -
AGE 0.046 13.506 0.015 0.032 14.800 0.011
AGESQ 0.000 —11.068 0.000 0.000 —5.319 0.000
MATERNITY — — — —0.142 —17.633 —0.030
MARRIED 0.146 17.156 0.048 —0.086 —9.281 —0.049
WAGE —0.099 —5.600 —0.032 —0.042 —1.964 —0.015
BREADWIN 0.105 12.273 0.034 —0.028 —2.767 —0.010
MONTHEXP 0.000 2.871 0.000 0.000 4.257 0.000
MOEXPDUM —0.105 —8.528 —0.034 —0.065 —5.323 —0.022
NHI —0.130 —5.096 —0.043 0.053 1.970 0.018
GOVTHI 0.201 7.930 0.064 0.229 8.527 0.079
SOCIHI 0.309 11.962 0.099 0.328 12.070 0.112
MUTUHI 0.335 11.799 0.105 0.326 11.558 0.112
PROPRIET —0.330 —19.768 —0.110 —0.199 —7.036 —0.069
FAMILYWK —0.383 —15.634 —0.127 —0.262 —9.816 —0.090
SIZE1 —0.363 —15.929 —0.120 —0.246 —8.176 ~—0.085
SIZES —0.063 —3.970 —0.020 0.061 2.425 0.021
SIZE30 0.256 15.816 0.080 0.347 13.487 0.119
SIZE100 0.447 27.316 0.138 0.558 21.258 0.188
SIZE500 0.498 24.046 0.149 0.636 19.735 0.210
SIZE1000 0.622 36.284 0.188 0.824 28.881 0.266
PUBEMPLY 0.481 21.464 0.147 0.673 22.675 0.223
PARTTIME —0.085 —3.135 —0.027 0.060 2.193 0.021
HUSWRKR —0.189 —5.593 —0.062 —0.174 —5.917 —0.060
NOJOB —0.175 —8.275 —0.058 —0.317 —11.119 —0.116
PROFES 0.016 1.036 0.005 0.110 5.762 0.038
ADMINI 0.111 6.363 0.035 —0.075 —2.587 —0.026
CLERIC 0.071 4.462 0.023 0.077 4.261 0.027
SALES —0.080 —4.905 —0.026 —0.098 —5.124 —0.034
SERVIC —0.098 —5.667 —0.032 —0.125 —06.638 —0.043
AGRICU 0.230 11.040 0.072 0.235 9.474 0.081
FOREST 0.068 1.157 0.022 —0.078 —0.809 —0.027
FISHER —0.030 —0.834 —0.010 0.025 0.430 0.009
TRANSP —0.024 —1.246 —0.008 —0.054 —0.992 —0.019
CRAFTM —0.009 —0.641 —0.003 —0.044 —2.407 —0.015
DOCTOR 0.000 2.233 0.000 0.000 0.764 0.000
SICKNUMB 0.145 32.685 0.047 0.133 35.677 0.046
STRESS 0.060 27.306 0.019 0.043 23.929 0.017
NOTVISIT —0.142 —13.060 —0.046 —0.178 —18.155 —0.062
HLTHPRAC 0.078 47.390 0.026 0.086 54.173 0.030
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HLTHEXCE 0.503 46.462 0.155 0.353 33.779 0.120
HLTHGOOD 0.571 49.484 0.172 0.409 37.558 0.139
HLTHFAIR 0.542 53.502 0.169 0.392 41.632 0.134
EDU —0.616 —7.637 —0.198 —0.810 —10.592 —0.280
LIFEINSU 0.000 —6.473 0.000 0.000 —5.979 0.000
POPIM —0.033 —2.827 —0.011 —0.052 —4.580 —0.018
POP150 —0.035 —4.080 —0.012 —0.081 —9.816 —0.028
POPS50 0.052 4.444 0.017 0.132 11.905 0.045
POPCUNTY 0.160 18.502 0.051 0.264 32.301 0.092
REGIOND1 —0.176 —7.198 - —0.307 —11.707 -
REGIOND?2 0.056 3.512 — 0.062 3.197 -
REGIOND4 —0.008 ~0.581 — 0.009 0.681 —
REGIONDS 0.079 4.325 — 0.058 3.926 —
REGIONDG 0.022 1.270 — 0.015 1.021 —
REGIOND7 —0.149 —8.402 - ~0.083 —4.695 -
REGIONDS —0.196 —11.721 — —0.142 —8.644 —
REGIOND9 —0.054 —3.121 — —0.038 —2.254 —
REGIOND10 —0.267 —14.004 - —0.154 —8.497 -
REGIONDI11 —0.143 —7.943 - —0.125 —6.913 —
REGIOND12 —0.125 —6.741 — —0.080 —3.967 —
R-squared 0.19463 0.16283
Log Likelihood —121879 — 135856
N 214,948 223,958

Notes: * Asymptotic t-statistics : the critival value at 1% significance level =2.576 ; the critical value at 5%

significance level =1.960 ; and the critical value at 10% significance level=1.645.

controlling for other socio-economic and demo-
graphic variables, we find that both males and
females become more concerned with their health
as age increases ; this may be due to the individ-
ual’s loss of health stock.

Earlier we hypothesized that individuals tend not
to have the health check-up as pecuniary and
non-pecuniary costs rise, especially with women
aged 30-39 (MATERNITY) who get married,
expect a child, and raise their children at this stage
in life. The costs of health check-up are not only
the price of health check-up in clinics and hospitals,
but also the opportunity costs. The women of this
age group then are less likely to have the health
check-up when the costs are not negligible. The
sign of the MATERNITY variable is negative
(—0.142) and highly significant.
effect is —0.030, which indicates that the married

The marginal

women of this 30-39 age group will have a sub-
stantially lower probability of taking the health
check-up by about 8 percentage points than single
females of other age groups, since the sum of the
marginal effects of MATERNITY and MARRIED
is —0.079.2%

The health check-up is a time-consuming health
input. An individual has to give up working hours
or days for the sake of the health check-up, thus
the wages (WAGE) can be considered a proxy for
the opportunity costs to some extent. The sign of
WAGE is negative for males (—0.099) and
The
marginal effects are —0.032 and —0.015 for

females (—0.042) ; both are significant.

males and females, respectively; the respective
wage elasticities of the health check-up are —0.10
and —0.04.
wages, are a major deterrent in the demand for

High opportunity costs, or higher
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Table 4 Health Check-up Rate : Insurance Type-Specific PROBIT Results
. NHI GOVTHI SOCIHI MUTUHI
Variable - — ; — - — - —
Estimate  t-statistic* | Estimate t-statistic*| Estimate t-statistic*| Estimate t-statistic*
C —0.746 —8.648 —1.106 —12.982 —1.491 —13.821 —1.199 —7.467
AGE 0.015 5.118 0.042 15.218 0.051 14.232 0.066 11.689
AGESQ 0.000 0.169 0.000 —8.989 0.000 —9.620 —0.001 —8.330
FEMALE 0.042 4.793 —0.024 —2.999 —0.029 —2.664 —0.066 —4.302
MARRIED 0.087 9.304 —0.045 —4.630 —0.050 —3.915 —0.085 —4.049
WAGE —0.142 —7.916 —0.104 —5.867 —0.062 —2.963 —0.189 —5.675
BREADWIN 0.087 8.090 0.062 6.005 0.127 9.673 0.106 5.426
MONTHEXP 0.000 2.696 0.000 2.824 0.000 4.038 0.000 2.520
MOEXPDUM —0.037 —2.583 —0.128 —8.253 —0.100 —5.420 —0.036 —1.190
PROPRIET —0.197 —6.760 —0.298 —11.046 —0.495 —11.204 —0.556 —6.346
FAMILYWK —0.205 —6.654 —0.286 —9.206 —0.526 —8.752 —0.238 —1.927
SIZE1 —0.188 —5.628 —0.319 —11.465 —0.533 —10.863 —0.708 —0.941
SIZES —0.020 —0.627 0.050 2.658 —0.197 —6.555 —0.236 —3.718
SIZE30 0.216 6.170 0.358 18.895 0.083 2.892 0.017 0.269
SIZE100 0.529 13.020 0.549 28.089 0.299 10.814 0.116 1.946
SIZES00 0.676 10.106 0.625 22.572 0.373 12.453 —0.051 —0.668
SIZE1000 0.998 19.345 0.710 24.974 0.503 18.921 0.293 4.954
PUBEMPLY 0.380 3.840 0.528 9.372 0.373 5.637 0.251 4.868
PARTTIME —0.029 —0.825 0.043 1.569 —0.151 —4.263 —0.304 —4.758
HUSWRKR —0.186 —5.064 —0.176 —5.057 —0.356 —8.385 —0.390 —5.452
NO]OB —0.204 —5.964 —0.310 —11.622 —0.532 —15.767 —0.734 —12.623
PROFES 0.061 2.726 "0.110 4.988 0.043 1.739 —0.018 —0.620
ADMINI 0.044 1.396 0.094 3.612 0.131 4.304 0.030 0.878
CLERIC 0.001 0.050 0.131 6.146 0.085 3.598 0.041 1.428
SALES —0.104 —4.788 —0.068 —3.090 0.008 0.320 —0.179 —3.346
SERVIC —0.107 —4.857 —0.085 —3.741 —0.063 —2.317 —0.079 —1.875
AGRICU 0.181 8.005 0.202 4.336 0.182 2.570 0.014 0.180
FOREST —0.003 —0.039 0.008 0.094 —0.253 —1.456 0.082 0.356
FISHER —0.103 —2.661 —0.099 —1.006 —0.126 —0.846 —0.518 —2.490
TRANSP —0.061 —1.632 —0.036 —1.287 —0.051 —1.450 0.061 1.302
CRAFTM —0.018 —0.883 0.012 0.583 —0.034 —1.450 —0.126 —2.755
DOCTOR 0.000 2.628 0.000 —0.308 0.000 —0.273 0.000 0.067
SICKNUMB 0.157 35.798 0.128 24.592 0.130 19.168 0.121 11.715
STRESS 0.042 17.430 0.044 18.210 0.059 20.357 0.049 11.623
NOTVISIT —0.182 —14.466 —0.136  —10.890 —0.177 —11.381 —0.159 —6.636
HLTHPRAC 0.089 46.169 0.078 39.018 0.080 32.434 0.070 19.270
HLTHEXCE 0.347 27.346 0.417 31.306 0.531 33.007 0.440 18.311
HLTHGOOD 0.408 30.292 0.464 32.972 0.584 34.681 0.549 21.973
HLTHFAIR 0.379 33.356 0.456 36.966 0.566 37.627 0.528 23.546
EDU —0.643 —7.950 —0.805 —10.406 —0.490 —4.610 —0.482 —3.394
LIFEINSU —0.001 —9.375 0.000 —3.663 0.000 0.775 0.000 0.228
POP1M 0.011 0.773 —0.081 —5.501 —0.048 —3.218 —0.063 —2.430
POP150 —0.067 —6.171 —0.063 —6.065 —0.050 —4.214 —0.057 —3.027
POP50 0.102 7.411 0.105 7.827 0.077 3.991 0.045 1.810
POPCUNTY 0.274 26.559 0.206 20.443 0.137 10.395 0.142 7.601
R-squared 0.12064 0.14146 0.18251 0.19170
Log Likelihood —85409.0 —86020.5 —57768.9 —25520.1
N 138,308 142,069 104,113 48,873

Notes :

All equations include the 11 regional dummy variables.
* Asymprotic t-statistics : the critival value at 1% significance level=2.576; the critical value at 5%

significance level=1.960 ; and the critical value at 10% significance level =1.645.
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Table 5 Health Check-up Rate : PROBIT Results for Male and Female NHI Insurants

. NHI Males NHI Females
Variable - — - - — -
Estimate t-statistic* Marginal Estimate t-statistic* Marginal

C —0.510 —3.565 - —0.940 —6.982 —
AGE 0.007 1.106 0.002 0.009 2.521 0.003
AGESQ 0.000 0.339 0.000 0.000 2.467 0.000
MATERNITY — — — —0.168 —10.195 —0.058
MARRIED 0.146 9.916 0.051 0.044 2.948 0.015
WAGE —0.070 —2.316 —0.025 0.012 0.315 0.004
BREADWIN 0.167 10.832 0.059 —0.004 —0.249 —0.002
MONTHEXP 0.000 1.783 0.000 0.000 1.992 0.000
MOEXPDUM —0.052 —2.560 —0.018 —0.030 —1.496 ~0.010
PROPRIET —0.232 —6.846 —0.081 —0.016 —0.284 —0.006
FAMILYWK —0.299 —7.410 —0.102 —0.110 —1.952 —0.038
SIZE1 —0.240 —5.961 —0.082 —0.049 —0.791 —0.017
SIZES —0.046 —1.222 —0.016 0.085 1.443 0.030
SIZE30 0.216 5.076 0.078 0.278 4.375 0.098
SIZE100 0.509 10.102 0.184 0.602 8.446 0.210
SIZE500 0.757 9.005 0.268 0.523 4.571 0.183
SIZE1000 1.051 16.660 0.360 0.862 9.287 0.292
PUBEMPLY 0.298 2.046 0.107 0.568 4.102 0.198
PARTTIME —0.082 - 1.829 —0.029 0.132 2.181 0.046
HUSWRKR —0.184 —3.583 —0.063 —0.082 —1.326 —0.028
NOJOB —0.113 —2.640 —0.040 —0.153 —2.507 —0.053
PROFES 0.059 2.041 0.021 0.052 1.422 0.018
ADMINI 0.069 1.802 0.024 —0.061 —1.021 —0.021
CLERIC 0.031 0.732 0.011 —0.001 —0.035 0.000
SALES —0.090 ~3.089 —0.032 —0.125 —3.782 —0.043
SERVIC —0.101 —3.240 —0.035 —0.131 —4.030 —0.045
AGRICU 0.204 6.863 0.073 0.198 5.606 0.070
FOREST 0.110 1.372 0.039 —0.139 —0.960 —0.048
FISHER —0.106 —2.274 —0.037 0.033 0.462 0.012
TRANSP —0.069 —1.649 —0.024 —0.041 —0.381 —0.014
CRAFTM 0.000 0.002 0.000 —0.042 —1.265 —0.015
DOCTOR 0.000 2.147 0.000 0.000 0.440 0.000
SICKNUMB 0.173 25.455 0.061 0.146 25.208 0.051
STRESS 0.047 12.768 0.017 0.042 13.110 0.014
NOTVISIT —0.177 —9.549 —0.061 —0.182 —10.636 0.063
HLTHPRAC 0.079 28.487 0.027 0.099 36.853 0.033
HLTHEXCE 0.398 21.596 0.140 0.307 17.410 0.106
HLTHGOOD 0.465 23.519 0.166 0.364 19.666 0.127
HLTHFAIR 0.412 24.379 0.145 0.354 22.908 0.123
EDU —0.750 —5.365 —0.265 —0.496 —3.645 —0.017
LIFEINSU —0.001 —8.092 0.000 —0.001 —5.826 0.000
POPIM 0.021 0.992 0.007 —0.024 —1.168 —0.008
POP150 —0.034 —2.166 —0.012 —0.101 —6.809 —0.035
POP50 0.081 4.025 0.029 0.127 6.657 0.045
POPCUNTY 0.245 16.290 0.088 0.308 21.547 0.109
R-squared 0.11028 0.13884

Log Likelihood —40781.2 —44235.1

N 65,856 72,452

Notes :  All equations include the 11 regional dummy variables.

* Asymptotic t-statistics : the critival value at 1% significance leve] =2.576 ; the critical value at 5%
significance level =1.960 ; and the" critical value at 10% significance level =1.645.
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Table 6 Health Check-up Rate : PROBIT Results for NHI Male Insurants by Age Group

Variabl 20~29 30~39 40~49 50~60 61~64

Anable Estimate t-statistic* | Estimate t-statistic* | Estimate t-statistic* | Estimate tstatistic* | Estimate tstatistic*
C —0.279 —0.244 3.593 1.620 0.190 0.063 0.090 0.025 28.350 0.579
AGE 0.014 0.159 —0.194 —1.513 —0.016 —0.119 —0.033 —0.250 —0.918 —0.586
AGESQ 0.000 0.100 0.003 1.644 0.000 0.111 0.000 0.336 0.007 0.591
MARRIED —0.023 —0.601 0.154 4.781 0.187 6.629 0.209 6.383 0.156 3.370
WAGE —0.306 —1.687 —0.285 —1.984 0.040 0.408 —0.055 —0.894 —0.028 —0.196
BREADWIN 0.341 10.441 0.127 3,519 0.047 1.333 0.081 1.890 0.082 2.200
MONTHEXP 0.000 0.190 0.000 —0.397 0.000 0.730 0.000 1.923 0.000 1.303
MOEXPDUM —0.138 —2.845 —-0.054 —0.973 —0.003 —0.065 —0.033 —0.864 —0.073 —1.312
PROPRIET —0.218 —1.958 —0.352 —4.393 —0.218 —3.572 —0.220 —3.473 —0.213 —2.104
FAMILYWK —0.274 —2.471 —0.272 —3.064 —0.285 —3.671 —0.276 —2.872 —0.445 —3.222
SIZE1 —0.234 —2.067 —0.276 —2.986 —0.184 —2.492 —0.276 —3.487 —0.204 —1.553
SIZES —0.091 —0.840 —0.024 —0.274 0.008 0.120 —0.035 —0.484 —0.128 —1.104
SIZE30 0.223 1.920 0.257 2.622 0.197 2.466 0.253 3.016 0.063 0.480
SIZE100 0.487 3.877 0.581 5.364 0.568 5.763 0.473 4.234 0.061 0.357
SIZE500 0.540 3.174 1.035 5.213 0.748 4.822 0.753 3.700 1.367 2.338
SIZE1000 0.928 6.778 1.205 8.385 1.031 8.533 1.082 7.162 0.565 1.772
PUBEMPLY 0.246 0.737 0.307 0.957 0.255 0.546 0.837 2.231 —0.032 —0.119
PARTTIME —0.048 —0.398 —0.130 —1.107 —0.131 —1.389 —0.114 —1.309 —0.042 —0.362
HUSWRKR —0.202 —1.475 —0.159 —1.200 —0.169 —1.586 —0.230 —2.308 —0.168 —1.308
NOJOB 0.007 0.060 —0.196 —1.831 —0.295 —3.418 —0.082 —0.974 —0.261 —2.210
PROFES 0.153 1.955 —0.008 —0.113 0.055 0.997 0.115 2.127 —0.087 —1.058
ADMINI —0.109 —0.747 —0.176 —1.766 0.137 1.921 0.144 2.142 0.065 0.636
CLERIC 0.060 0.649 —0.160 —1.663 —0.010 —0.115 0.129 1.393 0.186 1.361
SALES —0.110 —1.374 —0.251 —3.386 —0.078 —1.383 0.002 0.043 —0.144 —1.796
SERVIC —0.187 —2.370 —0.306 —3.901 —0.088 —1.451 0.054 0.942 —0.087 —0.943
AGRICU 0.066 0.629 —0.036 —0.447 0.153 2.591 0.338 6.269 0.139 1.897
FOREST —0.532 —1.097 —0.438 —1.259 0.016 0.093 0.266 2.107 0.142 0.585
FISHER 0.012 0.076 —0.433 —3.271 —0.090 —0.974 0.031 0.375 —0.217 —1.947
TRANSP —0.118 —1.105 —0.254 —2.472 —0.059 —0.731 0.114 1.457 —0.167 —1.215
CRAFTM 0.095 1.358 —0.069 —1.039 —0.019 —0.358 0.059 1.193 —0.084 —1.191
DOCTOR 0.001 0.975 0.000 0.156 0.002 3.399 0.000 —1.123 0.000 0.558
SICKNUMB 0.141 4.356 0.003 2.013 0.190 11.942 0.166 15.015 0.181 14.550
STRESS 0.035 3.373 0.043 4.897 0.037 5.559 0.053% 7.436 0.083 7.595
NOTVISIT —0.003 —0.065 —0.105 —2.046 —0.205 —5.966 —0.245 —7.137 —0.211 —4.357
HLTHPRAC 0.066 8.704 0.065 8.650 0.056 9.957 0.095 18.173 0.108 16.983
HLTHEXCE 0.323 5.873 0.316 6.196 0.379 9.995 0.403 12.101 0.405 9.478
HLTHGOOD 0.408 6.937 0.348 6.352 0.407 10.026 0.482 13.434 0.52% 11.613
HLTHFAIR 0.360 6.620 0.284 5.749 0.364 10.426 0.437 14.779 0.454 12.514
EDU —0.772 —1.952 —0.834 —2.175 —1.232 —4.324 —0.453 —1.723 —0.609 —1.827
LIFEINSU —0.001 —4.078 —0.001 —2.751 —0.001 —4.423 0.000 —2.293 —0.001 —2.914
POP1M 0.039 0.789 0.053 0.938 —0.084 —1.883 0.078 1.870 —0.035 —0.625
POP150 0.001 0.016 0.019 0.457 —0.079 —2.473 —0.024 —0.786 —0.095 —2.442
POP50 0.001 0.012 0.043 0.779 0.132 3.379 0.096 2.556 0.076 1.623
POPCUNTY 0.134 3.224 0.251 6.217 0.242 8.123 0.261 9.278 0.309 8.647
R-squared 0.08392 0.09370 0.08229 0.10132 0.11750
Log Likelihood | —5927.91 —5748.80 —10333.0 —11556.5 —6933.40
N 10,629 9,631 16,420 18,166 11,010

Notes: All equations include the 11 regional dummy variables.
* Asymptotic t-statistics : the critical value at 1% significance level=2.576 ; the critical value at 5% significance
level =1.960 ; and the critical value at 10% significance level =1.645.
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Table 7 Health Check-up Rate : PROBIT Results for NHI Female Insurants by Age Group
, 20~29 30~39 40~49 50~60 61~64
Variable - — - — - — - — - —
Estimate cstatistic* | Estimate t-statistic* | Estimate tstatistic* | Estimate tstatistic* | Estimate t-statistic*
C —2.254 —1.893 —1.631 —0.735 —0.783 —0.258 —2.553 —0.846 40.711 0.904
AGE 0.168 1.782 0.063 0.491 —0.036 —0.266 0.059 0.542 —1.292 —0.897
AGESQ —0.003 —1.721 —0.001 —0.279 0.001 0.459 0.000 —0.363 0.010 0.887
MARRIED —0.300 —8.454 —0.013 —0.341 0.154 4.139 0.152 5.202 0.101 2.803
WAGE —0.054 —0.253 —0.105 —0.775 0.210 2.601 —0.014 —0.241 0.100 1.055
BREADWIN 0.258 6.382 —0.042 —0.786 —0.046 —1.081 —0.003 —0.085 —0.011 —0.262
MONTHEXP 0.000 0.330 0.000 0.514 0.000 —0.317 0.001 2.364 0.000 0.688
MOEXPDUM —0.039 —0.769 0.065 1.198 —0.027 —0.661 —0.074 —2.082 —0.067 —1.246
PROPRIET —0.065 —0.427 0.011 0.074 0.001 0.007 0.133 1.271 —0.173 —0.902
FAMILYWK —0.198 —1.352 —0.183 —1.304 —0.175 —1.687 0.065 0.622 —0.194 —1.016
SIZE1 —0.116 —0.794 —0.085 —0.559 —0.022 —0.191 0.117 0.997 —0.281 —1.258
SIZES —0.022 —0.152 0.094 0.648 0.083 0.754 0.244 2.206 —0.130 —0.632
SIZE30 0.248 1.676 0.310 1.965 0.158 1.305 0.409 3.412 0.148 0.662
SIZE100 0.621 3.925 0.538 3.077 0.696 5.030 0.556 4.001 0.120 0.460
SIZE500 0.359 1.700 0.578 2.069 0.706 2.825 0.409 1.708 0.358 0.603
SIZE1000 0.957 5.298 0.819 3.825 0.775 3.834 0.600 3.015 0.286 0.666
PUBEMPLY 0.724 2.591 0.392 1.343 0.547 1.768 0.594 1.932 0.131 0.302
PARTTIME —0.015 —0.102 0.043 0.289 0.141 1.225 0.368 3.247 —0.032 —0.157
HUSWRKR —0.237 —1.495 —0.092 —0.594 —0.133 —1.147 0.170 1.487 —0.203 —1.003
NOJOB —0.182 —1.220 —0.258 —1.670 —0.252 —2.195 0.135 1.207 —0.308 —1.520
PROFES 0.081 0.932 0.104 1.151 0.008 0.115 0.116 1.656 —0.293 —2.411
ADMINI —0.206 —1.078 0.164 1.037 —0.199 —1.750 0.060 0.587 —0.109 —0.631
CLERIC 0.019 0.231 0.010 0.110 —0.019 —0.278 0.013 0.184 —0.333 —2.533
SALES —0.281 —3.201 —0.136 —1.578 —0.147 —2.380 —0.010 —0.170 —0.082 —0.807
SERVIC —0.298 —3.525 —0.163 —1.909 —0.169 —2.774 0.035 0.607 —0.145 —1.417
AGRICU 0.256 1.621 0.017 0.173 0.235 3.401 0.326 5.330 0.089 0.913
FOREST —0.227 —0.351 —0.412 —0.935 —0.510 —1.769 —0.079 —0.334 0.725 1.712
FISHER —0.622 —1.576 —0.296 —1.461 0.005 0.038 0.232 1.994 0.041 0.207
TRANSP 0.054 0.233 —0.325 —1.233 0.097 0.473 0.089 0.428 —1.166 —2.122
CRAFTM —0.069 —0.717 —0.050 —0.565 —0.072 —1.156 0.076 1.293 —0.148 —1.466
DOCTOR 0.001 0.943 0.001 1.412 —0.001 —1.434 0.000 —1.174 0.001 1.238
SICKNUMB 0.110 4.437 0.106 4.598 0.136 9.605 0.141 15.761 0.172 15.287
STRESS 0.037 3.998 0.022 3.119 0.040 6.325 0.049 8.329 0.073 7.647
NOTVISIT —0.105 —2.006 —0.070 —1.562 —0.175 —5.367 —0.252 —8.180 —0.227 —s.116
HLTHPRAC 0.063 7.875 0.057 7.214 0.086 14.625 0.105 22.833 0.144 24.257
HLTHEXCE 0.324 5.873 0.176 3.414 0.253 6.595 0.331 11.041 0.334 8.310
HLTHGOOD 0.329 5.640 0.221 4.004 0.357 8.742 0.394 12.488 0.375 9.129
HLTHFAIR 0.311 5.860 0.178 3.692 0.298 8.615 0.404 15.940 0.395 12.120
EDU —0.530 —1.378 —1.221 —3.294 0.166 0.545 —0.445 —1.829 —0.683 —2.230
LIFEINSU —0.001 —3.007 0.000 —1.562 0.000 —1.329 —0.001 —3.180 —0.001 —3.207
POP1IM 0.011 0.217 —0.007 —0.114 —0.021 —0.485 —0.079 —2.170 —0.019 —0.377
POP150 —0.049 —1.194 —0.160 —3.832 —0.104 —3.293 —0.111 —4.263 —0.100 —2.853
POP50 0.060 1.007 0.071 1.341 0.167 4.119 0.133 4.046 0.152 3.500
POPCUNTY 0.239 5.680 0.284 7.239 0.314 10.396 0.300 12.019 0.375 11.312
R-squared 0.07749 0.06600 0.08276 0.10206 0.13514
Log Likelihood | —5471.05 —5724.49 —9900.48 —14628.1 —8056.22
N 10,383 10,252 15,737 22,900 13,180

Notes :

All equations include the 11 regional dummy variables.

* Asymptotic t-statistics : the critical value at 1% significance level=2.576 ; the critical value at 5% significance
level =1.960 ; and the critical value at 10% significance level =1.645.
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health check-up and the effect works much strong-
er against males than females. On the other hand,
variable
BREADWIN is significantly positive for males

the estimated coefficient on the
(0.105) and the robust effect shows, as previously
hypothesized, that the highest earner of a house-
hold is more willing to have the health check-up to
secure loss of earnings that would arise from
becoming ill. The negative and significant coeffi-
cient is a little puzzling in the case of females
(—0.028) ; since the marginal effect for males is
about 0.03%4 while that for females is —0.010, this
difference becomes another factor resulting in the
male-female differentials with respect to the health
check-up.  From the estimated coefficient on
monthly household expenditures (i.e., MONTH-
EXP), we see that the income elasticity of the
demand for health check-up is positive. Although
the estimated coefficients for both males and
females are reported to be substantially small
(0.000) and both marginal effects are about
0.0001, the income (or expenditure) elasticity of
demand for health check-up is inelastic—about
0,01 for both males and females.

As a policy variable, we include the types of
individual’s health insurance coverage in the
model : NHI, GOVTHI, SOCIHI, and MUTUHI.
As expected, the estimated coefficient of the NHI
(National Health Insurance) for males is negative
(—0.130) while positive for the rest: 0,201 for
GOVTHI, 0.309 for SOCIHI, and 0.335 for
MUTUHI. Their respective marginal effects are
—0.043,0,064,0.099, and 0.105. The marginal
effects for females are 0.018 (NHI), 0.079
(GOVTHI), 0.112 (SOCIHI), and 0.112
(MUTUHI). All estimates are statistically highly
significant. These large differences in the marginal
effect between males (or females) with NHI and
those with the other types of health insurance
indicate that people with either SOCIHI or
MUTUHI have advantages in accessing the health
check-up by about 10 percentage points or more.
Hence, the higher the coverage of the health
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check-up costs is, the more the individual is likely
to have the health check-up. We consider that the
difference in the coverage is one of the major
causes that differentiates the health check-up of
people with NHI from those with other types of
health insurance.

Next, we evaluate the effects of firm size on the
demand for health check-up. Firms are legally
bound to provide the health check-up to their
employees. Firms with a larger number of emplo-
yees ate subject to more legal bindings or rules
regarding employees’ working conditions. In addi-
tion, the firms face their well-organized and strong-
er labor unions. Thetefore, large firms usually
provide more and better fringe benefits as compar-
ed to small firms. In our study, we use various sizes
of firms, such as SIZE1l for those with 1-4
employees, SIZE1000 for institutions with 1,000
employees or more, and PUBEMPLY for public
employees.?” In addition, we also include other
employment-status variables : PROPRIET, FAMIL-
YWK, PARTTIME, HUSWRKR and NOJOB.
Among all these variables, the estimared
coefficients on the variables SIZE30 to SIZE1000
and PUBEMPLY are positive and statistically
highly significant for both males and females. For
example, the marginal effects for males are 0.080
(SIZE30), 0.138 (SIZE100), 0.149 (SIZE500),
0.188 (SIZE1000) and 0.147 (PUBEMPLY) ;
those for females are 0.119 (SIZE30), 0.188
(SIZE100), 0.210 (SIZE500), 0.266 (SIZE1000)
and 0,223 (PUBEMPLY). In comparison to these
large effects, one of the negative marginal effects
of employment status, say HUSWRKR, is —0.062
for males and —0.060 for females. Furthermore,
if an individual does not have a job (NOJOB) , the
—0.058 for
—0.116 for females. We say that the difference in
the demand for health check-up will be about 0,33
between females with SIZE1000 and female of a
home-based employee (HUSWRKR). Instead of
HUSWRKR, if NOJOB is used, then the difference
is about 0.38 for females.??

marginal effects are males and

These results are
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indicative of the provision of better working envi-
ronments for employees in larger-sized firms and
the firms’ high degree of compliance with the law.
These provisions create the major differences in the
health check-up rates among females with different
employment environments, and between females
and males.

Regarding the effects of an individual’s health
conditions on the demand for health check-up,
holding constant the subjective evaluation of an
individual’s health condition (HLTHEXCE,
HLTHGOOD, and HLTHFAIR) ; these variables
are highly significant for both males and females.
The sign of the estimated coefficient on NOTVISIT
(did not visit medical institutions for the past year)
is negative, while the one on HLTHPRAC is
positive : —0.142 and 0.078 for males and
—0.178 and 0.086 for females, respectively.V
The marginal values of NOTVISIT and
HLTHPRAC are —0.046 and 0.026 for males,
and —0.062 and 0.030 for females, respectively.
That is, individuals with betcer health or more
health stock (NOTVISIT), are less likely to have
the health check-up. On the other hand, health
conscious people, individuals who practice health
stock augmenting activities (HLTHPRAC), are
likely to have the health check-up more than
otherwise. For health conscious people, the health
check-up is another means of preventing health
deterioration.

We hypothesized in the previous discussion that
the psychological burdens of being in queue in
hospitals and of being ill will pressure the individual
not to become ill. It is thus possible that the
individual will tend toward having the health
check-up so as to avoid becoming a patient. The
variables of SICKNUMB (the number of injuries
and illnesses) and STRESS (the number of stressful
events encountered) are included as proxy for
psychological burden. The estimated coefficients
of SICKNUMB and STRESS are significantly
robust and those are 0.145 and 0,060 for males,

respectively ; the respective values for females are
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0.133 and 0.043. The marginal effects of SICK-
NUMB are about 0.047 for males and 0.046 for
females ; those of STRESS are about 0.019 for
males and 0.017 for females. These marginal
effects are very similar between males and females.

Finally in Table 3, we discuss the estimated
coefficients on education (EDU) and life insurance
(LIFEINSU) .*? Both variables have negative signs
The level of an
individual’s education is considered a factor in the
Nor-
mally, the variable has a positive effect on the

on their estimated coeflicients.
increased efficiency of health production.

demand for preventive medical care (Coffey 1983,
Kenkel 1994, and Hsieh and Lin 1997). However,
the coeflicient of education depends on the elastic-
ity of the MEC schedule, or the demand for health
stock. The sign of an individual’s education level
is negative if the elasticity is less than one in
absolute values (Grossman 1972). In this respect,
our estimated negative coefficient is not necessarily
wrong.3® The estimated effect of LIFEINSU on
the demand for health check-up is negative, as
theoretically predicted. That is, an individual with
life insurance is less likely to have the health
check-up. This result is like an old story about an
individual who buys insurance but who gambles at
the same time, as often discussed within the pages
of a regular textbook regarding behavior under
uncertainty (see Silberberg 1990, p. 453). From
another perspective, it also may be viewed that the
significantly negative coefficient reflects the moral

hazard of an individual’s behavior.

2 Health Check-up Results by Health Insurance
Type

Now, we highlight the results of NHI in compat-
ison with those of the GOVTHI, the SOCIHI, and
the MUTUHI in Table 4. The effect of AGE is
significantly positive across the different types of
health insurance ; the respective marginal effects
(not shown in Table 4) are 0.005 (NHI), 0.015
(GOVTHI), 0.016 (SOCIHI), and 0.020
(MUTUHI). Thus, the increments of NHI as age
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increases are one third or less that of the other
types of health insurance. Again, the type of
insurance, representing the coverage of medical
costs, is really an important factor in determining
for an individual whether to have health check-up
or not. Consequently, NHI insurants have lower
health check-up rates as compared to those covered
by other health insurance schemes.

FEMALE and MARRIED variables under the
NHI are some of the few variables that have
different signs on the estimated coefficients from
those of other types of health insurance. The
effects of FEMALES (0.042) and MARRIED
(0.087) are both significant and positive, while
negative in the other health insurances ; the corre-
sponding matginal effects are 0,015 and 0.031.
Under the NHI, married females are more likely to
have the health check-up more than single females,
married males, and single males. This last group,
the single males, has the least demand for health
check-up under the NHI scheme. On the other
hand, the results are opposite for GOVTHI, SOCI-
HI and MUTUHI : married females have the least
demand for the health check-up. Since firms are
very unlikely to discriminate only against married
women, the low rate of health check-up among
married women covered by those health insurances
are probably due to individual-decision making.
Therefore, as long as these demographic factors are
concerned, policy makers need to understand the
basic needs that motivate married women to take
the health check-up.

The employment status variables, PROPRIET,
FAMILYWK, SIZE1, HUSWRKR and NOJOB are
negative regardless of the type of health insurance.
These workers are highly disadvantaged in terms of
health check-up opportunities relative to those
employed in large-sized firms or by public institu-
tions. For example, in the NHI model, the mar-
ginal effects (not shown in Table 4) are —0.068
(PROPRIET), —0.071 (FAMILYWK), —0.065
(SIZE1), —0.064 (HUSWRKR) and —0.071
(NOJOB), in comparison with the 0.339 of

e
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SIZE1000. Naturally, people who have the NHI
but are employed in large-sized firms must be quite
small in their number, while the majority of people
with the NHI are likely in either one of the other
above-mentioned employment-status categories.
Hence, the average health check-up rate must be
low relative to those with GOVTHI, SOCIHI and
MUTUHI We also note among various occupa-
tions that those of SALES and SERVIC are faced
with similar disadvantages in the health check-up.
The estimated coefficients of SALES and SERVIC
under NHI are —0.104 and —0.107 and the
—0.036 and
—0.037. In comparison, their respective marginal
effects are —0.024 and —0.029 for GOVTHI,
0.003 and —0,020 for SOCIHI and —0.055 and
—0.024 for MUTUHL
different types of health insurance, people em-
SALES or SERVIC dre
disadvantaged groups with respect to health check-
up.

As previously observed from the results of males

respective marginal effects are

Hence, regardless of

ployed as either

and females in Table 3, health related variables
such as SICKNUMB, STRESS, HLTHPRAC,
HLTHEXCE, HLTHGOOD and HLTHFAIR are
all highly significant and their estimates are posi-
tive. That is, regardless of the type of health
insurance cover, individuals who are prone to ill-
ness as well as those who are conscious about their
health conditions demand more health check-up
than otherwise. Both objective and subjective
measures of own health awareness motivate individ-
uals to have the health check-up. Subjective infor-
mation on health conditions, HLTHEXCE,
HLTHGOOD and HLTHFAIR, seems to be an
important factor in determining whether one takes
the health check-up or not. That is, an individual
who is subjectively keen about her own health
condition is more willing to collect objective health

information as well.
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3 Health Check-up Results of National Health
Insurance (NHI) by Gender

Now, let us compare the behavioral difference in
the health check-up demand by males with the
National Health Insurance and their female coun-
terparts in Table 5.3 A quick comparison of the
results in the Table gives us an impression that
many variables in both male and female regressions
have similar signs on their estimated coefficients
with varying sizes of their marginal effects. The
female-specific MATERNITY variable is dominant
and the martginal effect is —0.058. The variables
on AGE and AGESQ are statistically significant in
the female regression, but the marginal effects are
quite similar between males’ and females’. Among
the other variables, those responsible for the
differentials in the health check-up between males
and females are, for example, WAGE,
BREADWIN and PARTTIME in terms of the
qualitative sign and PROPRIET, FAMILYWK,
SIZE1, SIZEsS00, SIZE1000, PUBEMPLY and
EDU in terms of the size of marginal effect. The
former group has different signs on their estimated
(and
effects) between males and females ; and the latter

coefficients consequently their marginal

group has the same sign on the estimated
coefficients but the magnitude of the respective
marginal effects are quire different.

First, the variables of WAGE and BREADWIN
are no longer one of the major deterrent factors for
females with the NHI, but they are statistically
significant for males with the NHI. For example, a
male household head (BREADWIN) is likely to
have his health check-up by about 6 percentage
points higher than other males. Since the same
variable for females is not significant, being a
household head or not can be considered as a
factor to differentiate the health check-up behavior
between males and females. Similarly, we can
consider the effect of WAGE as another factor.
The male with higher wages is less likely to have
his health check-up, ceteris paribus, than one with

lower wages. However, the effect is not true for
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females, indicating that the hourly opportunicy
costs are not a major factor on the health check-up
decision.  Another factor responsible for these
differentials is PARTTIME, whose effect is nega-
tive on the male health check-up while positive for
the female behavior. We can consider that males
with unstable jobs or those who are not fully
committed to their job are less likely to have the
health check-up ; while in the case of females, the
opposite is true. For the latter, female part-time
workers may find more time available for their
health check-up.3¥

Second, let us see the variables with relatively
large differences between males and females in
their marginal effects. For example, regarding the
type of employment status, male proprietors
(PROPRIET), male family workers (FAMIL-
YWK), males employed by smallsized firms
(SIZE1) and male house worker (HUSWRKR)
are less likely to have their health check-up than
otherwise. Their marginal effects are from approxi-
mately —6 to — 10 percentage points. Males and
females who work at relatively large-sized firms
such as SIZES00 and SIZE1000 are more likely to
have the health check-up due to easier and bertter
access to medical facilities than those working at
smaller-sized firms or at home. The marginal
effects of SIZE500 and SIZE1000 are 0.268 and
0.360 for males and 0.183 and 0.292 for females,
respectively. Since a larger proportion of males are
working at large-sized firms than females, the for-
mer have naturally the higher health check-up rate
than the latter.

Third, the effect of education (EDU) on health
check-up is negative for both males and females,
while the marginal effect on the former (—0.265)
is substantially larger than on the latter (—0.017)
in absolute values.?® Therefore, in the case of
males, a one-percentage point increase in EDU
causes a decrease in male health check-up by
0.265 percentage points.

Finally, the effect of place of residence on health

check-up may seem puzzling at first.  That is,
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POP150 has a negative sign on the estimated
coefficient, while the estimated coefficients of
POP50 and POPCUNTY are positive, although
the differentials in the marginal effects between
males and females are negligible (see Table 5).
The positive coefficients on POP50 and POP-
CUNTY, and the negative one on POP150 indi-
cate that people living in less populated areas are
more likely to have the health check-up than those
in big cities. One probable explanation may be
that the people in a county have generally less
access to medical facilities when needed in compar-
ison to people in big cities. Thus, the former are
probably more willing to take the opportunity of
health check-up when local governments or firms
provide this service.

4 Health Check-up Results of National Health
Insurance (NHI) by Age Group

In grouping males and females into several small-
er age groups as respectively shown in Tables 6 and
7, the variable AGE seems to lose its significance
for both males and females except for the 20-29
female age group in Table 7. This means that the
age segmentation is too narrowed for the age
evaluation. MARRIED is one of the major factors
that health
between younger and older age groups for both

differentiate check-up behavior
gender groups. For example, the sign is strongly
negative for married women of the 20-29 age
group, whereas it is positive for the 40-49 and
older age groups. The sign is positive for the 30~
39 and older male age groups. This is certainly
indicative of the high costs these persons incur in
having the health check-up when they are younger.
MARRIED is not significant for females in the 30
-39 age group: no significant differential exists
Both have

lower health check-up rates than any other age

between single and married women.

groups. On the other hand, matried men aged 30

and over are more likely to have the health check-

up more than their unmarried counterparts.
Again as frequently mentioned, it does matter
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what type of employment status is held, for both
male and female NHI insurants. Those employed
in firms with 100 workers or more (SIZE100,
SIZE500, and SIZE1000) are generally more likely
to have the health check-up than those with other
types of employment status. These firm sizes are
highly significant, as shown in both Tables 6 and 7.
For example, the differences in the marginal effects
(not shown in Tables) between females in
SIZE1000 and those in SIZE1 under the different
age group categories are: 0.372 (20*29), 0.321
(30-39), 0.289 (40-49), 0.163 (50-60), and
0.195 (61-64).3" The corresponding vales for the
male counterparts are: 0.404 (20-29), 0.512
(30-39), 0.429 (40-49), 0.454 (50-60), and
0.265 (61-64).
marginal effects show that those employed by

These large differences in the

large-sized firms are much better off with regard to
the health check-up than those working in smaller-
sized firms.

According to occupation types, the coeflicients
of SALES and SERVIC are negative and significant
for females in the 20-29, 30-39, and 40-49 age
groups. The same job categories are also significant
only for some of the male age groups. A reason
why people in these occupations have less health
check-up probably reflects the disadvantaged posi-
tion they have in their working conditions with
regard to accessing health check-up. The variables
related to health conditions are highly significant
across all age groups: SICKNUMB, STRESS,
NOTVISIT, HLTHPRAC, HLTHEXCE,
HLTHGOOD, and HLTHFAIR. Among these, the
deterrent variable is consistently NOTVISIT. That
is, if individuals are objectively in good health
condition, they find it unnecessary to have the
health check-up.®®  Other variables like EDU,
LIFEINSU and POPCUNTY are
significant across the different age groups : the first

statistically

two variables have negative effects on the health
check-up ; the last has a positive effect.

In sum, we find that the deterrent factors and
motivating factors for the health check-up decision
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by males and females are largely common and are
also similar across different types of health insur-
ance and different age groups. Their behavior is
subject to the degree of accessibility, the amount of
opportunity costs as well as subject to objective and

subjective health conditions.
V  Summary

This study aims to explain the behavior toward
the demand for health check-up of the 20-64-year-
old population in Japan. More specifically, there
exist large differentials in the demand for the
health check-up as differentiated by gender, by age
and by types of health insurance. According to the
sampled micro data from the Comprebensive Survey of
the Living Conditions of People on Health and Welfare in
1995, the overall average health check-up rate is
about 56 percent: 61 percent for males and 51
percent for females. Furthermore, the difference in
the health check-up rate is more than 20 percent-
age points between National Health Insurance
(NHI) insurants and those with Society-managed
(SOCIHI)
difference is further widened to about 27 percent-

Health Insurance insurants. The
age points between the NHI people and those with
Mutual Aid Associations Insurance.

In our analyses, we focused first on the impact of
gender difference in the demand for health check-
up behavior. Next, we specifically analyzed the
differentials by the types of health insurance with
an emphasis on people with NHI.  Finally, the
behavior of male NHI insurants was compared to
that of female NHI insurants. By focusing our
analyses narrowly toward the various categories of
the population, our empirical results will have
direct policy implications for the prevention of
illness among the population in Japan. In knowing
the cause-and-effect of the health check-up, policy
makers as well as employers (or firms) can care-
fully implement specific and appropriate policies to
promote people’s health, and assist in containing

their growing medical expenditures.
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We apply a probit model not only to a gender-
specific sample but also to a health insurance type
specific and a NHI-classified age group-specific
sample with regard to the individual decision on
the health check-up. Among the socio-economic
and demographic variables studied in the models,
the major explanatory variables of interest are:
age, gender, wage rate, health insurance coverage,
affiliated firm size, and objective evaluations of the
individual’s health condition.

In our empirical results on the demand for the
health check-up, most of the estimated coefficients
of the aforementioned variables have the theoreti-
cally predicted signs and are highly significant. The
estimated coefficients on age and age-squared are
This reflects
that the incentive for an individual to have the

positive and negative, respectively.

health check-up increases at a diminishing rate as
her stock of health rises. In other words, an
individual’s stock of health accumulates as her age
increases, and so does the loss of earning ability
rise, thus the incentive for the health check-up
rises. Gender also plays an important role for the
individual’s decision on the health check-up. Males
are more likely to have their health check-up than
females because of genetic and biological
differences. Especially, females of the age group of
30-39 significantly decrease their demand for
health check-up, which is probably due to the
timing of marriage and maternity.

Normally, health check-up is a time-consuming
health input. For this reason, the opportunity costs
for giving up working hours or days should be
considered a major determinant in the health
check-up decision. The sign of the individual’s
wage rate is negative and highly significant and the
wage elasticity of the health check-up is —0.10
for males and —0 .04 for females. Family expendi-
tures have positive effects on both males and
females and their expenditure elasticity is nearly
the same, about 0.01.

Health insurance coverage is one of the major

factors analyzed in the models. We find the
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significantly positive and robust effects of the
Government-managed Health Insurance (GOVTH-
I), the Society-managed Health Insurance (SOCI-
HI), and the Mutual Aid Associations Health
Insurance (MUTUHI) on health check-up. Our
findings show that the higher the coverage of
medical costs is, the more the individuals are
willing to have the health check-up. Furthermore,
based on the significantly positive effects of firm
sizes with more employees on the health check-up
for both males and females, larger-sized enterprises
are witnessed to be more encouraging of their
employees regarding the health check-up than the
smaller-sized enterprises. This may be attributed to
the face chat fringe benefits and working conditions
for employees in the former are much more favor-
able than for those in the latter. Thus, in order to
promote the health check-up among the population
irrespective  of gender, a public policy that
improves the accessibility of health check-up and
consequently lowers the opportunity costs of health
check-up is needed.

For the effects of the individual’s objective as
well as subjective health conditions, the estimated
coefficients are always statistically robust for both
males and females. The more the number of
illnesses are (the same applies to number of stres-
sors), the more the individual is likely to have the
health check-up. Furthermore, an individual who
practices health promoting activities and is highly
evaluative of her own health tends toward the
health check-up. On the other hand, when an
individual has had no experience of visiting clinics
and hospirals for the past year, which here we
consider as reflecting her higher stock of health,
the individual has less incentive to have the health
check-up, ceteris paribus.

Next, when we highlight the differentials of the
health check-up by the types of health insurance
such as NHI, GOVTHI, SOCHIHI and MUTUH]I,
the basic signs and significance in these models do
not differ so much from the above results of the
gender-specific model. However, an evaluation of
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each variable in its marginal effect does provide
different aspects of its effect on the behavior of the
health check-up. For example, the positive mar-
ginal effect of age for people with NHI is one third
or one fourth of that for those employed in large-
sized firms ; persons who are proprietors, family
workers or house workers, covered by the NHI, are
the most disadvantaged groups with respect to
accessibility to the health check-up. Therefore, the
coverage of medical costs is another major factor
that differentiates the health check-up behavior of
the population.

Females of the maternity age have substantially
low demand for health check-up across the
On the other
hand, as far as the males are concerned, some of

different health insurance types.

the major factors across the health insurance types
are wages and being a breadwinner : the former
have strong negative effects on the health check-up
and the latter has positive effects. The negative
wage elasticity is more elastic for male NHI insur-
ants. In addition, a change in employment status
that is reflected by a change in insurance coverage,
e.g., SOCIHI to NHI, lowers the demand for the
health check-up. It will be more natural to inter-
pret the decrease as substantial changes in the
opportunities of health check-up rather than a
change in preference. Another major deterrent
factor is job opportunity : once individuals are
unemployed they decrease the demand for the
health check-up. Females are more responsive to
an incidence of losing jobs than males, shown by
the reduction in the demand for the health check-
up.

In our final models, we have examined factors
that might cause the low demand for health check-
up among male and female NHI insurants alike. In
so doing, we group the males and the females into
10-year age ranges such as 20-29,30-39, and so
forth. In these analyses, the types of employment
status, such as employment at large-sized firms, is a
dominant factor that motivates both male and
female NHI insurants to take the health check-up.
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Occupation types, like sales and services, are also
major factors, that, however, reduce the demand
for health check-up among females in their 20s,
30s, and 40s. The effects are highly and positively
significant for individual health conditions : sick-
ness, stress, health practice, health excellent, and
others.

As a concluding remark, the differentials in the
demand for the health check-up are reflective of
the opportunities in accessing the health check-up.
Among the working population of the society,
people employed by large firms or public institu-
tions are a highly advantaged group, while those
working in small firms or households are at a
disadvantage with respect to accessibility. If the
health check-up does play its role as a means of
detecting illnesses and thus a means of preventive
medical care, the individuals who take the health
check-up are less likely to be caught off guard by
serious illness. The high longevity rate of the
Japanese may be attributed to the current health
check-up program under the comprehensive health
insurance system. Maintaining such a tendency
among the population requires certain adjustments
with regard to the prevalent preventive health care
system with attention placed on the disadvantaged
members of society.
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Notes

1)  For the detailed description, see the Japan
Statistical Yearbook 1999 (Statistic Bureau, Man-
agement and Coordination Agency, 1998, p.
616). The total number of correspondents in the
1995 Survey is 746,592: N (aged 19 and
less) =177,430; N (aged 20-64) =449,051;
and N (aged 65 and more} =120,111.

2)  In addition to these insurance systems, there is
the health service system for the eldetly aged 70 or
more, who receive medical care services at mini-

The detailed outline of Japan’s

Medical Care Security System is described in the

Outline of Social Insurance in Japan 1998 (Social

Insurance Agency, Government of Japan, 1999),

mum COSt.

which this section summarizes.

3)  The number of employees is not rigid in
practice.

4)  The contribution rate levied on basic wages of
employees varies among different types of health
insurance : half of the total contribution rate
(8.5%) of the Health Insurance managed by
Government is paid by the employers (4.25%) ;
employees under the Society-managed Health
Insurance are responsible for 3.658% of their total
contribution rate (8.394%), the rest (4.736%)
being paid for by their employers. National
government employees, on the other hand, pay
half of their toral contribution rate (7.8%).
Source : Qutline of Secial Insurance in Japan 1998
(Social Insurance Agency, Government of Japan,
1999), pp. 140-143.

5)  This healcth check-up is often extended to the
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employee’s spouse, parents and children.

6)  The Institute of Labor Administration (1998),
Situations of Fringe Benefits, pp. 278-285 and pp.
334-347. The survey period was from October 19
to December 28 in 1995.

7)  All dollar values in this paper are calculated
based on the exchange rate of $1=100 yen, for
brevity.  We note that, according to OECD
HEALTH DATA 98, per capita health expendi-
tures incorporate the purchasing power parity
(PPP), $1=195.35 yen, in calculation. How-
ever, ours use $1 =100 yen for two reasons : first,
the dollar values in PPP seem to underestimate the
reality in Japan ; and second, our dollar values can
be easily translated into the PPP values if those
values are halved.

8)  Spouses of employees, covered under the
Employees’ Health Insurance as dependents, may
receive this service upon their request to the
corresponding local government.

9) The following items of health check-up and
the corresponding fees vary with the locality
involved, reflecting the budgetary constraints of
their respective local governments.

10)  One of the possible reasons why persons cov-
ered by the Mutual Aid Associations Health Insur-
ance have higher health check-up rates maybe due
to the fact that those working at schools or
universities have medical offices at the work place.

11)  We note a similar dip wich Japanese female
labor force participation rate : 73.4% (ages 20-
24), 68.2% (25-29), 56.2% (30-34), 62.3%
(35-39), 70.9% (40-44), and 72.2% (45-49),
as of 1997 : Government of Japan, Ministry of
Labor (1999), Whitepaper on Female Labor, F11.

This dip is a typical phenomenon of female
labor force participation in Japan.

12)  Difference in rate of time preference between
married and single women may be also another
explanation. However, the health check-up rate is
reversed between them at the late age of 61-64.
Thus, a consistently low rate of time preference for
single women may not be a good explanation.

13) A firm with over 1,000 workers usually pro-
vides a Society-managed Health Insurance.

14)  Normally in a text like Silberberg  (1990),
wealth rather than earning capacity is used in a
typical uncertainty model. However, since we are
applying the theory of household production to
the model, we prefer the use of “earning capaciry,”
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which is assumed to be reflecting monetary units
like wealth. This simple application of the theory
of insurance under uncertainty is based on Pauly
(1989), pp. 309-319, and Silberberg (1990), Pp-
445-447.

15)  Here, we avoid putting subscript 7 to represent
the individual, for brevity.

16)  We implicitly assume here that there is an
accumulation of health stock up to a cerrain age.

17)  For example, the major diseases among the
fifty- and sixty-year old Japanese are diseases of the
digestive system, circulatory system, musculo-
skeleral system and connective tissue, and nervous
system and sense organs (Jupan Statistical Yearbook
1999, pp. 670-671).

18)  About 49% of patients in large-sized hospirals
wait for at least an hour and a half; and about
15% wait for more than 3 hours. In medium-sized
hospitals, those who wait for more than an hour
and a half account for about 44%, and account for
28% in small-sized hospitals. In both hospitals, the
patient rates for those who wait for more than
three hours are 17.2% and 15.6%, respectively
(Movements in National Sanitation, 1999. p. 84).
However, medical examinations in hospitals last
very short : almost 64% of patients in large-sized
hospitals take only 10 minutes or less for their
examinations, and 18% take less than 3 minutes.
About 61% and 57% of patients, respectively in
medium-sized and small-sized hospitals, take less
than 10 minutes or less for their medical examina-
tions.

19)  Here, we change our notartions, such that 1
—n=rm and 7= 7.

20)  According to Ehrlich and Becker (1972), the
left-side expression in equation (11) in our presen-
tation is viewed as the slope of the production
transformation curve ; and che right side is the
slope of the indifference curve of §i, Ss. Hence,
both sides must be equal in equilibrium for 4 >0.

21)  The reduction in this context might be due to
“self-protection.” In Ehrlich and Becker (1972),
“... self-insurance [is] a reduction in the size of a
loss, and self-protection [is] a reduction in the
probability of a loss (p. 633).”

22)  Hereafter, we assume thar this condition holds.

23)  The presentation of this probit model is from
Gujarati (1995, pp. 563-564).

24)  As we mentioned eatlier, the variables pertain-
ing to individuals in this study are all from the



Winter "00

Comprebensive Survey of the Living Conditions of
People on Health and Welfare in 1995.

25) In our regression analyses, we grouped the
sample population ages 20-64 into different cate-
gories by health insurance and also by gender,
since we focus our study mainly on differentials in
the demand for health check-up.

26) In Table 3 as well as in other Tables, when the
sign of t-statistic is negative and the estimated
coefficient is 0.000, the estimated coefficient is in
fact negative. The reported value is simply due to
the text format used.

27)  These marginal effects are based on the values
without the AGESQ term. The inclusion will give
the following formulas: the marginal effect for
males=0.015-2X0.0001AGE, and that for
females=0.011-2 X 0.00005AGE.

28)  The marginal effect of discrete variable x; in
this paper is obtained by the following :

OHCHECKUP _
Ox;
—F(x;=0, X,), where F(¢)
is the cumulative distribution function and Xj is a

F (Xi: 1, Xj)

vector of all other variables, ;.

20)  The omitted dummy variable for firm size is
company directors.

30) The difference in the marginal effects berween
SIZE1000 and HUSWRKR (or NOJOB) is about
0.25 for males.

31) The HLTHPRAC variable is the number of
health-related daily practice (e‘g., eating regular
meals, nutritiously balance meals and not-too-salty
meals, having physical exercise, adequate hours of
sleep, so on).

32)  These two variables are two of the few aggre-
gate variables in the models.

33) The definitive sign must await further study
using micro data on education variable.

34) The gender-specific results of other health
insurances are also estimated, but they are not
reported for brevity and are available upon request
from the authors.

35) Although the variable of firm size is controlled
in the regression, when large-sized firms hire
female part-time worker, they have more and
better opportunities for their health check-up than
those in smaller-sized ones.

36) The EDU variable is a continuous aggregate
variable on the prefectural level.

37)  The values are the probabilities of health
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check-up for individuals in SIZE1000 in compari-
son to those in SIZE1. The marginal effects are
not reported in Tables 6 and 7 for brevity.

38) One may say that the relationship between
having the health check-up and NOTVISIT is not
causal, but both are in fact similar variables. That
is, one who does not want to visit medical institu-
tions does not have their health check-up anyway.
We have few arguments to defend the inclusion of
the variable in the models. First, if not-health-
check-up means not-visit-hospital, then the vari-
able should have a nearly perfect prediction of the
health check-up behavior but that is not the case
here. Second, the t-value of NOTVISIT is not
always overwhelming. Lastly, and probably more
importantly, NHI insurants usually have the health
check-up at health centers, which are not consid-
ered medical institutions.
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e fRbg 21 25 218 202 2 3 12 10
AHIERE 5 1 671 1277 -0 -0 -1 -1
ARSRL —42 —48 59 67 -8 —13 —58 —48
BEB (R —44 —53 36 42 -3 -1 —56 —42
AALS RS 100 100 13 26 13 26 100 100
4 FYR
i E RS 83 79 51 70 15 21 73 74
BoiBE TS 19 21 248 277 6 8 30 29
HE ¥ 4 6 2228 1695 1 4 6 13
MRS 2 3 2980 1589 2 3 8 10
= O MFLRIATS 21 20 341 354 7 7 31 25
R 10 9 138 150 —0 -0 -0 -1
ANISEVN: ] 1 2 1201 832 -0 -0 -1 -1
Frigs —19 —22 74 94 -5 -9 —25 —32
BGRL (2B —22 —19 34 51 -5 -5 —22 —18
Aoy RS 100 100 21 28 21 28 100 100
7 A Y A ERIE
GRS 93 76 64 82 26 28 90 73
BiEETTS 21 22 283 261 8 1 29 28
HE S 6 6 2075 2051 3 4 10 10
WPEERE 5 6 1988 1896 5 7 16 18
Z ORI 15 14 476 495 5 6 17 16
MR 4 4 865 765 1 1 3 2
UN-SE>3:n) 1 1 1791 1850 -0 -0 -2 -1
FRigBL —22 —21 218 258 —12 —-15 —42 —39
HRER (e RERD —24 -8 52 49 —6 -3 —21 -7
ALY FR 1S 100 100 28 38 28 38 100 100

W) hEb:HFFI31981 L1987 45 > 5131983 £ 19875 A7 = — 7 >/ 13 1981 & 1987 ; A FYZAIF1979 £ 1986 ; 7 A Y
A1 1979 & 1986, % k FHSEROMEFIGC & » 2 HEE, Bk SRR PHESFIHHERFIC LD 2HETH 2.
HFR)  Pantti 1997) A2 2> 7N JRHE#EE] &0 < gt
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K2 FBOBRERINC R FYIGHE L AREO RS (&t

=9 - k& 4R BT SR

Vol. 36 No. 3

T - FlED)
(B6F © JT/4E)
1981 4§ 1993 4£ 1996 £
Mean Std Dev Mean Std Dev Mean Std Dev
LTS 393.85 303.60 660.90 555.50 668.70  533.10
EHEFG 322.80  239.40  630.70 489.50 644.60  454.90
FEFG 329.20  349.30 406.90 487.70 413.70  593.40
B - HEMS 164.90  133.30 112.30 157.80  105.60  185.80
M EEFNTS 247.40  414.10 187.80 348.00 154.10  299.70
FDALDIA 125.20  123.20  81.60  82.30  88.40  76.80
B 377.45 241.48 589.00 453.76 606.02  459.63
B —37.12 102.16 —63.10 129.39 —63.04 115.44
fak 3 Cp SE=E il —24.70  73.44 —45.52  33.64 —47.33  39.06
ESRENT 137.10  365.55  57.54 102.36  69.32 116.90
BRFAG (T 264.56  904.26  47.67 150.76  55.33 172.70
OO | 109.71  305.89 3.04  20.72 3.35  20.99
A 7141 8709 8089

PHEMERT) 1981 4, 1993 4, 1996 4 [ RCHE] £ 0 fE.

TERLTW200%BEEL T2, R1pSbH»2 &
512, EOENZBWT HFTEBIEFTE O EERE
BT AEHEZR LTV 20N LT, E&H
BREIECERIEERL 6L TNE, K2
DFEORERE RN BRI A S b O RS2
ERBE, HFFEAF)ATIE, DANESHHT
BOFRFEEAEENL THEDIIR/HLT, 7AY
B TIARFEELD T TIEH 2 BFREOATE
{EBERE LTHERLTEBD, Av—FT2Et T
Y TIRHEICK E  ANFESDVFRONTFEE
HELUTERLTWA Z bbb,

BT DONRIES IR RO BT S (EF)
LB 2 Sk B 08, HBED 1AM D
SHEIEBESOYNEETH L, 1 ¥V ADR
HESBHEEBAFRNTH 25, ZOMRMchHD
ZHEMBES (EF) OFE TV, LT,
7 A B ORKIESOBMEETRTIE, HERE
SHEHSIERA Tl B 2 23R EbBI L TR 2,
TRabb, REAEERED O E®EEEL HEH 455
FALETIRZDI BBESFICRKME N, Th
REZDWMIH L TR EVED v N RHEA

SANTESHEVRE LY, AV =2 —T v OLE
213, HbHEOARFES & R IRBHLERS 5 O
HEHSEAE <, Bl CTIRIMILET S0 2 5
—EESPEERHES L L THEALTOHND &
oty ZDL D BESHEOESEBOMEE
WwHHT % &, mHAERS 8 H 5EL BN T
F, DNEEOBMADPFEOTTECHET 2
TTREME DS 2 & L ERE S N B,
HOE D BEEESD ORI LB 2 3k 5 HE
R,
SR L9 4F S48 = SR e SR H 2

o (7.125
x gt (TS ) A A < it L

HE, (5)
Thby, HEEEMBAEOETER - L BEEFES
TIAZEOE S FBERS) PEVIEY, A
HE (Bur 2 VEEFEER PRVEE, BA
FESHENEL B3 A R> TS, 5T,
TS RSB R IEOHBE AR T EmsH v,
B0 EECER & U THHIMEMERT 50
LEIRRIC, FEh S OFHT Y RO FEL
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1981 £
GINI 0.34448 | 1:REHSEHME 2 H¥EmE 3 BSR4 WMERSE 5 2oftons
R, 0.76047 0.12974 0.03017 0. 13667 0.02339
G, 0.38893 0.41098 0).40709 0.56741 0.48514
S, 0.81968 0.83604 0. 41879 0.62827 0.31794
I 0.70377 0.12940 0.01493 0.14143 0.01047
1993 £
GINT 0.37897 | 1:J@NM#meE 20 H¥EWMT 30 BERGERTY 4 BEME 5 2ofiomé
R, 0.94442 0.10417 0.01399 0.11012 0.00228
G 0.36083 0. 49334 0.60754 ). 66456 0. 47787
S 0).95434 0.61575 0. 17002 0.28427 0.12348
I 0.85815 0083503 0.00381 0.05489 0.00036
1996 £
GIND 0.37427 | 1D @At 2 D 33Eids 30 fOBb&pEmts 4 D MpeEmis 50 2 ofborrs
R, ).96139 0.11161 0.01543 0.06946 01.00273
G 0.35140 0.52156 0.64608 0.67889 (1. 43428
S 0).96400 0.61861 0.15797 0.23039 0.13225
I 0.87014 0.09622 0.00421 0.02902 0.00042
-,fﬁf'ﬁ}?ﬁiﬂ) [HT o ACEAE | (1981 4K, 1993 41, 1996 4E) J D 1ERG,
o) 1. : ‘éclA /}ﬁmm O ZRBCE PIETEO Y SR BRI, G L NI e Y SR ETE

D hEMFE AR,

DItss
Ry G Si

S

HRE UTIEHT 2T REMES H 5, [HeMisi
AKRE]D OFEER « DEREDINC ok > TX
a2 HEE5 L PTFHEE N THEO/- D
B R B R R0 2 &, PR 10 T, RS -
BAREEHY0.457, HPFEAREER Y 0,882, M A
HH0.916, FHFTFAEFEH 1 0.963, KFXE
FHB0.988 EnHfliE e oTWnwd, ZDLIIL,
FRENE < 73 5 1E LSRG L ER R L O
WREL R ZEAND D, ZNEFENEHVIZE
PN RSB EP RO R E S E LA
WERT 2 &, (5)I12d-> T s 2L
B b £ /2, FSRENREhTL £ 50
BEMED YD B,
COMEER LD, TOofTIE, &7
(2000) & [ERRC, TATEEMASRCRE] =2 Hwv T,
Lerman and Yitzhaki (1985,1989,1994) 1z & %

HEFREO BRI OWTHRET 2, 2 2 TCl,

& (2000) @ 1981 A= & 1993 - D FHHIFE 412,

IAI’/WMWL TR OS50 & 290 O SR o ) p‘,
20 HEY, 3

BABA S B K
FERESPEAREE, 4 @ BERTEE, 51 2 of

L OWZF T IEEINGIR S 2 2N ZHORIRER T 05 5 208,

1996 FOFHIFE R 2 M2 TR T 2, HHRATE
ELTHW A, [MEBESRHEAE] sy
L O YIS (ERETIS, HEME, B
BES, MEMS, FOoMoiFoEE) Tbh
29, IS OEAFKHRIR2ICARIN TV S,
MRS O BN # ((2) ) 2 2 h o OFTRE
WA U oSy, £3TH L, G
(M) O Y =4RE0E, 1981 £ 0.34448 »»
5 1993 400 0.37897 WIEIN L 7223, 1996 Fi< ik
0.37427 B F L7z, ZNEFNOREED Y =88
DERD S 5, VHAERAT I3 5 IR
SEXIFRIBREO R Su(=me/m) £ 7.5 &, EHE
RO LR R L E L, RO TEENEIIFEV,

BIERZEOIER TR ST w5 HER GO IR
I3 EHICE W, HEMEOLERE, N7
@%%Mﬁ@%%ﬁ%kél%ﬂitw%ﬁfu
1981 HEDfH L D b REUETFL TV, TFE
bo—K e L CEEREZEDRENEHINL &
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*£4 AWESEFREDY ZGEOERSFE (S - T
1981 &£
GINI 0.31654 | 1::MgJArfs 2B 3 H2EBREAE 41448 50 ESRN 6 TOfioBik
R, 0.93474 —0.80770 —0).68794 0.10871 0.41612 0.04554
G (.34448 —0.60008 —(.32243 0.41033 0.68974 0.49889
S, 1.04305 —0.10354 —0.068607 0.17421 0.12325 0.11753
I 1.06188 —0.15854 —0.048076 0.024550 0.11175 0.00844
1993 £
GINI 0.36406 | 1: M#IArE 2@ ELBL 3 #2mBEAHE 4088 5 KERNT 6 20fioBE
R, 0.95126 —(.80572 —0.77442 0.02578 0.41146 0.00980
Gy 0.37897 —0.59403 —0.36222 0.38742 0.66970 0.63967
s, 1.11510 —0.11850 —0.083016 0.27112 0.13958 0.07828
I 1.10802 —0.15579 —0.063964 0.00744 0.10565 0.00135
1996 &
GINI 0.36217 | 1: %108 20 FIBL 3@ #SGBEER 4054 50 EERMN 6 OO
R 0.93319 —0.73236 —0.63746 0.042762 0.42888 0.01251
Gy 0.37427 -0.59393 —0.38536 0.37343 0.66494 0.59582
S 1.09769 —0.11265 ~0.087115 0.30226 0.14723 0.08668
I; 1.10802 —0.13529 —0.059087 0.001333 0.11593 0.00178
SeEHERD) 1981 4F, 1993 4F, 1996 4F [FREMACHE] X 0 fEk.
1) L. R BEROMES AL Y S RS MHIETE 0 Y SR O MBI, G T BRI sy S RBEEEL ST ER
SRS N RO T L YAIITE OO R, 1 YIS = R E TS+ RS+ BRRE ER
4+ W+ 7 OMOFTE, 20 B, 3 SRR i, 40 S, 5 BERIRGL, 61 2 0otk R
[kt CEImREE a0 .
2. R, G S» [ OEAF 1 HERNIMET 2 F N ENOMRER1I 256 2517,

bH DA, MERSOMRERTEC S ® 2 IENME
Wieh iz, MEMEORFEEENMHFIFO Y =
R I T REER, EREREOTTFEORE
WHANRTHEFIC NS W E3bh 5,
BRI B AERTEN & SRR R
5N THMI RS E 2 0, BEFTBBMAEH
SRR X L 2 BURR A E D BRI &
HEFREEIA &2 & > THb 2 RERT
EHATEBCINZ 5 2 £ & > T, A B
BONNESEFEPHRE 5, K2, ANESED
HEICFEH LR S, Tantti (1997) OFE &L
By 5wz, RS CHPITE) » ol &
HERRRaIEEE] &, ZIESHEN, EEG
%, RUZOMOSRERA (AREkBI R
HERUYUE) 212 ANHESERBO#MZ &S,
AW RS OREKEH O 2R FIRE (Bl
H) i3, R20WHTHE, 22T, HHOEH
ISFRERL, EREBL MEFERICmZ CHEEER

Bz £ O ICRB S 2 BNBES S £ 5,
AR I AR ERR IR A, ARIFEEER
Bkl R U FHERBRRL S0 & 75 o SRR,
RS, ERFS, HEHEEEESEGEN D,
FHRIC X - CEH IS B HEE O EEITRY
WYT 20RO XESHAP»BI NS Z
YR SND XD, ANHSECHTR X LEIT T
DOFRFEALZMHIT 2 L5 THWEEL T b, I
bbb, #4 TUHPEO Y MR L AWESRCAT
Boy g ERET 2 Lz nEh, 19814 T
13 0.34448 & 0.31654, 1993 4F T 13 0.37897 &
0.36406, 1996 f£ Tl 0.37427 & 0.36217 TH %,
AFESEATGO Y =R HHFTERO ¥ =R EK
b 1981 4 & 1993 E O ML 72 45, 1996
13 1993 TN TE T TR H B MET L7,
INSD3IHEHEEFBEBCTERDS I L, DHES
TR0 Y = FBOHHMENEEZRLTED, &
WESEC & - TS mFEhaniz 2T
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Hb,

D& DY RO E E AESEERED
HRERICTBUIERPERI4IDO2E&B»S 6%
HOBEETH 2, HRY RO S5R~ A+ 2
OB AT AT R O FEEL R 5 BT 15%EH % 5
2L Tw3 2 ER2RLTLS, ANESTATES
HFATS & [FRRIC 1981 4E22 & 1993 4E D[ BN
U7 BEE, AWESEITEO Y —{R3uc+ 2
FTSRE I B O 5 O T LY O F 5L N
RORKELDLLTHS, ZHICHLT, AES
BCAfTSAY 1993 40 5 1996 EORNE T L 72y
i, HHIBOY ZFEEMMET LI SIma T,
EEIRAT O Y = (F5p3 2 O D ER I T
KRELETFLLZERFEZONS,

FELHIESIEESICEFES L THhahE S 7n
i, AR T X L R A O Y = (R 5%
HET 2 LT 20 TE %, BE
A DFAT I BN ELERR 43 23 & 0 W D FE I # T
FOKEIME L THEBRBIDRE 2000,
ARG BB OATELER D H O FxX Y = 1%
BE7 7 ADMEI S, i), thafREphixsEe
AT S E U M MBI ¥ 0 s i B ES 2R
OB ENT, YRIHTE H 2 EREH s 5 %
W& s Z LRk L T, kiR
VRIS AN S TAERNE LTV A
FTADMER S, FEHEL, BEREOH L
FE I S BEHEOMGEER U7 mEE g &
ML T 2HIE & U TSI s s
HETH 2 H5, HEICE, ELHEICNAT 25
G152 %10 ORMELBRER S 23 b 5 72012 Hor
BESHNESFHEINTHL L IZE 2T, F£4
HIFE DS ANAITE RGO ¥ =R B0C RUZ 8
INEEMEEEHDER->T w5, ZORERE,
FESMNC D 2 M HLERT S O EN i &
LT WI L CHETALERH B LD
®, Jantti (1997) R LIT AV A, AV 5 —
TURUAZ Y DEREFET R TH S,

UL, HAFDS6 SEOES R USRI L 52
FoDOHEALE, FSREDOEICESHBTC S
L EBIESMT OB G DEENT 2 LIETh LT
Az, BARIS6 I 3 EBESOEAWCMAT,

NP BEHE & RS U OB 443

M ELERR > DR ELE R DB | & T oz iz
, [HEBEAES N TRITOBAESBTIC
78 5 R LA 5 OFIG HME T Uiz, PRk 6
(1994 4£) DESWHE T, BT ABHDO NS >~
A GRS B0 2w NIEA T4 Rifllnig
ASNFe—T7T, FBAEITIC 0 2 B LS 5
OHIGHET T 2 B L & 2 BiHIEES, WE
ERES, BHEERESO5]x EIFnfTbhr,
E 50, R I EOESRETYH, HRMOA
WEEH S ez, RS S B EIHEL 20
Kb 0 ICERB LB S O fG A IEE % 7.5/1000 >
5 7.125/1000 125] & T CHESBANEEZ 5%1F
FEIET AL hot, ZOHREKLD, ¥
KDOESHEIIT 5 0 B HMLLBE 135 £ D b
FET U, HEEEE % GOSN %M U eis
TSR NGHA XL b 2 EBPFEN S,
MTiE, 2055 BELEESOFESHMAEEL
e FSTCsh R DS, FEERERA] - 2k — Al R
BT e BHOBRICMIZTHERS S 2L —Y g
VOIS L o THET B,

M FBEHI HAMDOATFHE & HARDATFHE
IR HE—EBEF2RROSE—

1 SHoBH

AR DA 2D 2 D RO & |
TS 5 — 4T, AT O LD R LG
HAOMIEIZ & > CGER SN D 8 o1, HEEE
SRV SN AR BEHRIES R SN T,
AN O AT S RIRHIGER & NS Z LIk 5,
WEp iz, JUH - /N0 (1999) S I L T %
Loz, HARRIO AT X R 2 W RIER W R BRE
FhAGIE LR WRDER L &wv, PR 1L FE
WHIZ K DT OMIE LI L - T, HECEBTS
PRI A IC X 2 20w b O ESLEHT
B RBEHLHED) OHE (FEHEEE) B ED
EEFNEDODANCESTHO—HRfiE e LDk
% ETI, FEORBPLETHE, bLIDEK
) B OATVENER SR LTY, 20
& 9 AES OSBRI SHEE TIHEL S
FBHEE TS WSS IR, RO AFRIIRT
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SICEER SN TOLRVWI K5, HAROA
SEME Y FERCI - S s oo, HRESEE
U 7- O ER AN RO E R B IET 56
HERwZanzdhild o n/izas s,

DL REROAERE RSO, FEis
iz 5o 2 mMILET S O# G0 R 5 J Lic X
5T, FrBREER » 2% — RN B FIGEESR
WZED KD BHESEL L0 %
B LAER S OBIGME T 3 513 X, ERHRE T D
BHEDBROEBE T ST S ORENREL LD, F
ST BB 7o IEAIR PN S & Dok
LrirFang, MoHMWE, YSabr—var
S kb, HREOAFEEFEL THfT LA
HOBE@RED IR — b AP 5 L5 ik
BEEZS & EF A2 RBEEEE LTAT Y2 — &
BE Z a5y, Tk— bR S EFIEOEN
AT ERE T O TN DS X D B WIS e O 5
LR LD B RS %D L5 e D El
W (BT HR B HLBUER 43 1 o/ U TR HI 3 %
) EHEEET B & ThH B, i, [21 4
M CO/ESEE] cBnwTh, BfToMEEEs
MBS TWES, 0k BER TN

=R - ot E R R

FARDNBEND B
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S & BERE L 72 Y S AT RS O IR W IIAE O
IWNZERA LD EOFEREEOMAE O Z % L1
2% XD BR CHTE RSN 2 R & R O
BOYIalb—yarofidhanhTtuizn, L
Jebio T, ZOMTET ) HEHEEDO BRI, AR
R DA & RN O AT & v D 87 5 240
DEHE R P FEHEE < i THESHIEO Al B0
A % BARRICRD 2 FRO—Fl2iRT 5 2
LThB, LT, BEESEWNRICATEREER -
a7k — MENCA T B RRR R, IRV, AR
HH, ESBAEOHTTEOMR 2R, D
TZD&>HEF LR 2R DI EFIER S O
HIWEE I D T BAICHRET T %,

nE, HEEHERII N - T, FTEREOR S
ELTHENESCRONIESKEEL VT,
Z OB, HEOLEREDHMICDOVTIEAN
HBEENEWIZOESOMCERBREELEH L
RFTVEFZSNAEDICHT LT, ERESMIEIKFE
HEFEEMN50% T T WS H TR 52—
AHECHEEE L L PHER, ESO¥EMEED
FREVEELIRSTHSEHFEZ IO ThHS,
29 LI RO g etgE L g E Ok E R
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WA [ESaEEAHA D SR D EHER,

3 BIEAEGATGRR Z L 097 EE K
(1989~1998 444 - BHLat)

Rat-ow, [FEHESRHAE] HFEORERL
%% [BERAEEEEEFE] OFSREINIC R
WEORAMES M L, [EEMERARE] »
5SRO BFE R EEORSHRE S e L
12727082, M3 THb, W INDODHIZE
WThH, REHBEESELD b/hsnwiTh ey,
BTEH 5 VIRV BEHEAKECBLTE 5 —
DSOBEDIUARR SN D &) HE LB R
W25,

2 BEFLOWRREY, SHERSOMIHE

JE SO EEFINER 2 g E ()
e aR—FANCKRD T, ESHBUNE 2HKT &
L s, (EFTRE OFEEN SRR ESE O %
e EE2 &5 RIRMEFIERS A /R T 2720012
&, BEFEOWRBER, ZHER 1 A4
DESEL E R T ALEND L, LT, Ih
S OHEET ik EE IR 2,

TR RN DMARERE OHEFT L, FRAIA IR
FiaEtR [9@h 3] < & 2 B408) - ERER
RMOTEHE, BEEEEREE [FeaE] 18
WORNWESMARTCENT L Hikk L 29 =

B, FEHANAEITIEIIEEHEHT TRD ZEHE L
B LEEBIOANCHEETIC DWW T, 1997FE1H
DERT R « NOREDTIEAT O R AT %
Wiz, WRIMEFEOEHAEZRTERDOL I Tk B,
wpim(7, &k, t)=popm(z, ¢) X 1prf(i, %, ¢)

X pprm(z, ¢) (6)
wpif(z, k, )=popf(s, t) x1prf(i, &, t)
X pprf(z, ¢) (7)

72720, wpim (i, &, ) 12 t B FREEHEEICE
T2 i mOBFOBREEL, wpif (4, &, 1) 13 ¢
FAZ Rk FBEECET 2 i ROT T OWMRKRE
BERT, 5Lk RUtOEEREREL & LT,
popm(z, 1) X B FD A, popf(i, t) T LF DA
&L, lprm(z, &, £) 13 ¢ 51 k FTISHETE I
BT 2iMOBTFTOHEIIE, lprii, k )ik ¢
FiEFBRECET 2 (mORFOIHEIIE,
pprm(Z, ¢) X BFOLAESIAZE, ppri(s, 1)
BAFOANESMAERIE T, ANESIMAZK
EEET LD, EEEHABEMYHLDTH
%,

wpim(7, &k, 1), wpif(s, &, t) #H W% &, R&
BHRAOEHAEIRD & 5 1ckE 5,
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rwrm(Z, 2, 1)=wpim(Z, &, #) X maem(/, )

X crm{t) (8)
rwri(z, k, t)=wpif(7, k, t) ¥xmaef(Z, )
X crf(t) (9)

7272 L, rwrm(Z, b, 1) & rwrl(s, k, 1) 1T &%,
FAED k TERSRECIR T 2 (OB LR
PR OREE B orm() & oorf(H) ik &z, !
DR FNFTNORERETH D,

EAESOZRBERIL, [FHHEER (FhrbR
) ] i s T v 2 BEAES OZHERN
DEERE L HEE OBR 2 T, BEHEEDHF
BAAZIAE I RMER L, HICHEBEE DR
WBHEZ S mMBET L 00z Tl
ZEW ko THEET B, L, IHIEOSZGER
W, BEEER YRR TRV ST Tn ZEicX
bRk 2, ¥4bb, ZHFHOHT AL,

wpbm(i, &, {)=wpim(i —1, k, { —1)
X Iprrm(; —1)
wpbf(s, &, t)=wpif(i —1, k, [ — 1)
Xlprrf(i —1) (/=65-i%)
(11)
Ll b, 1212 L, wpbm (7, k, £) 1, kFTISRSE
BT A LI i ROBTOZMBER, wobf (7,
kot) &, RATERREICET 2 tHICiROLT
DZEHREFET, £, wpim(i—1, k&, t—1)
i, (-1 -1 RO BFORERRE L, wpif
(i=1,kt—1%, t—1H i 1RDOLTDH
REEEREE®RT %, Iprrm (7—1) 1, (—1&D
BroEefEX, lprrf(- D I3 i—1ROL Tk
MRz,

JRAEARE G DZFRHEC D TE, 1997 R4 £ T
BHEZH - EREEEBIOBEES | AN FEE
Ay, 1998 ELIBED 5313 1999 FF D EETE
2R & N FEREAE S X R L BB 4 ((5) FK)
bR THERETL 726

PLED &9 R BEESOWRRER, RERHE,
REEHRHE, ZAHER, THOMNHE, 8RR
HERHWT, PriakE CEmE) Bl 25— bl
Rz EAFE O RN E, ROEESMEUX
KO EHEETT D 2 ETE Do

(10)
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3 HAREOATFH AR ATHEEHIIEE D

SREAEL IR D OOIEET A&

£9, 1 CTRELZHUE O AP L RO
N 2 TAT & 8 2 S LB o & HERE 3 25 1
B o LT, MBS E LT AT Y a2 81
DWTER 1 FEOESREFHIRE L T, B
HOEEER « 3R — sl R BEEESOLEY
BN (T b b AR BRI ETC N 3 5
(A EESRBAE AERBRLHE) k) =
HeEE L 129 KEETIE, AIERERLEE & et
T2 YT 0, RIS LRI OHEE O
M ERGE LT, ST S fu i pREREER
(B 2 1%, 19994 T dH N X 17.35% D 1/
2,8.675%) AL 27, 41, B44-2 L5
X NF IR LIRSy, BRI BE 3 2 R
SIS R &, WA & R OGRS
B3 2 BIEPHINIERTH 2o ML A VI
WA, FREHIR IR — PO IRICET HIEE
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