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Abstract

Recent research suggests that family background such as parental education and
poverty may have different influences on children by gender of the child. In developed
countries, the gender gap in the proportion majoring in science and mathematics (STEM)
does not necessarily shrink as the overall gender disparity narrows in educational
achievement. There are, however, few studies on the specific roles of household
background, particularly the difference in investment behavior of money and time, and
the role of interaction between cognitive ability and non-cognitive ability. In this paper,
using the Japan Child Panel Survey, we first examine the gender differences in the test
scores of mathematics and language, preference for these subjects, and educational
investment from parents. Next, we analyzed whether the family environment has
different effects on these variables for each gender. Our main results are follows. Firstly,
we did not find statistically significant gender differences in the average score of
mathematical test scores and ratio of top 10% students. Compared to boys, girls did not
show statistically significant differences in preferences for mathematics, but did showed
statistically significant preferences for languages. Secondly, the income elasticity of
expenditure on after school activities were larger to girls, especially of expenditure on
artistic lessons.

Hideo Akabayashi

Faculty of Economics, Keio University
2-15-45, Mita, Minato-ku, Tokyo 108-8345
hakab@econ.keio.ac.jp

Kayo Nozaki

Faculty of Humanities and Social Sciences, Kochi University
2-5-1akebono-cho, kochi-shi, Kochi 780-8520
kayo1130@gmail.com



Shiho Yukawa

Faculty of Economics, Teikyo University
359, Otsuka, Hachioji, Tokyo 192-0395
s_yukawa@main.teikyo-u.ac.jp

Acknowledgement : This work was supported by Grant-in-Aid for Specially Promoted
Research. "Economic disparity and intergenerational transfer in the longevity society:
Policy evaluation analysis using panel data" 17H06086 2017-2021. And also this
work was supported by Grant-in-Aid for Scientific Research (S). “Investigation of the
long-term causal effect of economic inequality on educational inequality based on
longitudinal survey and experiments of parent-child pairs and international
comparison.” 16H06323 2016-2020



HARIZEB T 2 HERE L BEBRO B L « AART L6 SRt Tz

TR (BEHEREARF)
BPIRFEETE (RS

BIEGR (RF)

2018 4= 3 J§ 28 H

IO, BRCBOBEKULER EOFREYE Z, 1L HOMRNIC k> TR 58
B2 CWBATREMEZ 7RI LT 5, JeiE[E Tk, BB ERE 2RI BT 2 B Lk ZOM/ o
HC, HECR(STEM) % B3 5 O B L7213 43 L b/ LT, OB RITHIT
D FPET 5D BRI, FRCEEORE M OREITEIO 22, FRENRE Y] & IEFRARE S OFH AAE
M OBEENZ DN TOMIEIED 7o, KfgiL, BHARTEH /3% Vi # (Japan Child Panel
Survey) #HWT, £, £ (B - EFiFOZXa7, ZhoOFRHE~DZEL, £ L TH
D DBEIBEREICONWT, BREDHFIEDEEMEREIT o712, WIT, REEREEN 21
SOBEE U THR Z S IR D WBE 5 X D0 E 5 o &eiToT-, EhfERe LT,
1S, BFEOT AN AT OV RRRMAE A ORICH LEITHR INRVR, &
FIIHFNCAHEBICERR2HE20, B EHFMICAEBEICEEBELZFE2VWVEIICH S =
EAURENTZ, B 21T, HERE OFINEEBN~D X HOFTEHAOYEO R RIL, L EED TR
RENWZ & FFIT, ZIRROEOFEA~OIHIZT, ARICE LY b LI L TEhroT,

X—U— R HEB, T, SpviE, B, STEM
JEL code: 120, 124, J16

1 - R (hakab@econ.keio.ac.ip). AFEODHATIZEE L Cid, BERARF IXLT
— ARG - T X =T KD BEARGEH R FILHAEJHPS/KHPS) B L OV H AT 2 8%
ViR (JCPS) DT — & Ol & 21T 7=, ABFFEOFEMEIZHT-»> TL, BHFfse s
Bl EVEAEZE (S) 16H06323 35 K OV RIHEMERFSE 17TH06086 OBk A=) 7-, &+
7o, BEBRBERKZCB T30 72 L AQOIS/IIDIZBIT A MEN L EER T AL K
ARy AN




1. [FL®IC
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EFEXa7 0.1103%#% 0.1052%** 0.2275%** 0.1166 0.0293 0.0256 0.0498 0.0558 0.0967 0.1023  0.2102%*
e ERI10% -0.0717 -0.0873 -0.1661 -0.1441 0.2902 0.0319 -0.3966 0.2999% 0.2222 0.3535 -0.1884
EEE: EGI10% 0.1120 0.1053 0.3560 0.1220 -0.2646 -0.0432 -0.2406 0.3208 0.4304%x 0.0240 0.1464
HEIIFE -0.3922%x4-0.394 1%+ 0.0794 -0.1430 0.1659 -0.3689 0.5972 0.0217 -0.0323 0.0657 0.3217

EFEIFE 0.4485%%* 0.4273%*%x  0.3845 0.4113*%x —-0.1926 0.4386*% —0.0508 0.0358 0.3652*%* 0.2233 0.2457
TR %% %% N3 ZNEI 1%, 5%, 10%KETHE THDHZ A2 R LTS, [HHIZE
Bty b1 T PRI —, 2xH700E R BR - R B I —, B8l
K RELEXI—, HHHFHEEZa s br—L LTS,
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£ 5 WINEBI~OSHBICHT aHER (Lr 2 I —b L3747 I — L ihiR

LR E DRZFETE DRI
(1) (2) 3) 4) (5) (6) (7 ® 9 (10) (11)
£FH  KEH  KExH TFXR TFxF HFxR KEXE TFXR XFXE KFXR BFXF

BREAZEH - - woem  BUEKR BIEK ) #:STEM #:STEM 3, EH #H:ER
= = TS Kb xiuJ:%ﬁ.STEM%E.STEM_GaL\ Thin  RmE SEE
HHIEHR
Tkt +
sy HHEH Y+ I "
e pe TEER 1o mk- k2L GHERE N (EOLESS—(2ly DERAEIN
7= RES  HEEHR 8. T3 by z i MHROMERES
I ZE SR N iR LI TEE X O+ TEOSTEMIZET 34 3—E#He - 2
SmOH YR SEVEL Sl b inry 6O DB L ENOLU DO
LLhFS S Lh%EE BHEH
=X T
=15
WBRER: BN FE~ D HE (1000M)
EH 0.9033  0.7997 3.2551%« 09782 -0.6681 3.1497 -0.3891 0.9021 3.6331*+x 17004  1.7633
EOES 1.9459%kk 1.9616%kx 1.3491%k% 0.8818%k 0.7029% 1.6710%k 05645 02140 0.1992 -0.1477 -0.5721
FE—#® 0.2414 00744 2.9468+x 11335 -15197 25443 -26236 0.0377 24282« 09864  2.9889
- RERED -0.2920 -0.4721  1.9866%  0.9881 —1.6956  1.9522 -1.4793 -0.4246 2.1125%k 1.3568  1.8703

TExxk owx kg 2NN 1%, 5%, 10%KETHETHLZ L2 L TWD, [HHIZE
¥t w b1 TIE, FEXAI—, X770, KB EHK - R EZ I —, B8 A
K R EXI— HFifEEa s hr—L L T2,
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1321 BHFOT A M A a7 BT HHEE R

(1) (2) (3) (4) (5) (6) (7)
TFRI— -0.0052 -0.0069 -0.6792 -0.0441 -0.0421 -0.0403 0.0548
(0.0368) (0.0358) (0.5208)  (0.0582)  (0.0593)  (0.0790)  (0.1159)
TSV -0.1095***  -0.1054*** -0.1092*** -0,1155%** -0.1094***
(0.0275) (0.0388)  (0.0275)  (0.0281)  (0.0279)
R EK - RFUE 0.1503***  0.1501***  0.1400** 0.1377***  0.1486***
(0.0477) (0.0476)  (0.0671) (0.0488)  (0.0475)
B A - REUE 0.1760***  0.1750***  0.1508** 0.1708***  0.1693***
(0.0452) (0.0452)  (0.0651) (0.0459)  (0.0453)
RS (1A M) 0.2632***  0.2111***  0.2624*** 0.2115%** 0.2750*** 0.2679***
(0.0450) (0.0626)  (0.0451)  (0.0494)  (0.0486)  (0.0445)
TEEHEAE X ZFXI— 0.1063
(0.0782)
TR VEBXLFRI— -0.0057
(0.0450)
REF D EA - KFULE X 0.0220
BFEI— (0.0798)
BHE AR - RFLLE X 0.0524
TFRI— (0.0800)
RiF 1 STEM 0.2664%**
(0.0765)
A58 1 STEM 0.1398
(0.1525)
R STEMXLFLI— -0.0524
(0.0952)
B STEMX ZF &I — 0.0432
(0.1789)
R STEMTH W 0.0569
(0.0791)
B4 STEMTA WL 0.1208*
(0.0678)
R STEMTARWXLFRI — 0.0348
(0.0943)
B STEMTH WX L FX I — 0.0992
(0.0842)
RiR  ERHEE -0.0258
(0.0680)
345 1 ERFEE -0.1444*
(0.0872)
Ri| D ERFEBEXLFLI— 0.0206
(0.0864)
B0 ERBBE X ZFLI— 0.1274
(0.1044)
TrHEVH (8) -0.1325%**
(0.0434)
EFLHRVE (X)) -0.1292%**
(0.0458)
FEIREVH (B) x&FLI- 0.0154
(0.0526)
FeO0H () x&FLI- -0.0469
(0.0586)
EHIE S1.2873%*% 2. 8766%**%  -2.5509%** -2 8531%** D 5OTQRK* -2 QAD¥*E D G3AGHk*
(0.0465) (0.2812) (0.3944)  (0.2828)  (0.3107)  (0.3075)  (0.2833)
BRI 3159 3019 3019 3019 2836 2910 3019
RERE 0.5153 0.5501 0.5505 0.5502 0.5583 0.5604 0.5538
BHREBERRRERK 0.5140 0.5481 0.5482 0.5480 0.5554 0.5578 0.5514
FfE 268.0861  208.9781  183.5362  181.2448 141.9786 163.2104  176.3650

TR o¥xk ek k3 2N P 1%, 5%, 10%KETHE THHZ LA RLTWS, ON
T, LDy T AZ —NTOMBE%ZEE LR EiiE=ch b, £z, Ll
L LA Z T, FEX I —bEH L CTHEH 217> T D,
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£ 2 EFEOT A b A a7 I 54

GRCES

2 (3) (4) (5) (6) (7)
TFRI— 0.1052%**  -1.3304***  0.0308 0.0524 0.0065 0.1481
(0.0358) (0.5014)  (0.0570)  (0.0587)  (0.0759)  (0.1109)
TS0 -0.1503***  -0.1409*** -0.1495*** -0.1468*** -0.1468***
(0.0294) (0.0381)  (0.0293)  (0.0310)  (0.0297)
R ER - RFUE 0.1069**  0.1065** 0.0509 0.1050**  0.1047**
(0.0441) (0.0440)  (0.0619) (0.0449)  (0.0440)
B A - REUE 0.1271%%*  0.1248***  0.1132* 0.1254%**  0,1205%**
(0.0430) (0.0430)  (0.0609) (0.0437)  (0.0433)
RS (1A M) 0.1668*** 0.0553  0.1654***  0.1442%** 0.2226*** 0.1731***
(0.0461) (0.0628)  (0.0463)  (0.0522)  (0.0529)  (0.0457)
TG EAE X X F LI — 0.2275%**
(0.0756)
TR VERXLFRI— -0.0137
(0.0418)
REF D EAR - KFULE X 0.1166
BFEI— (0.0755)
BHE AR - RFPLLE X 0.0293
ZFLI— (0.0750)
R L STEM 0.1026
(0.0786)
A58 1 STEM 0.1233
(0.1357)
R STEMXLFLI— 0.0256
(0.0960)
B STEMX ZF &I — 0.0498
(0.1553)
R STEMTH W 0.0558
(0.0708)
A STEMTA L 0.0967
(0.0636)
R STEMTARWXLFRI — 0.1186
(0.0905)
B STEMTALWXZFRI — 0.0414
(0.0794)
RiR  ERHEE -0.1053*
(0.0618)
345 1 ERFEE -0.2339**
(0.0912)
Rif D ERFEBEXLFLI— 0.1023
(0.0814)
B ERBBEXLFLI— 0.2102**
(0.0990)
TrHVH (8) -0.1585%**
(0.0422)
EFLHRVE (X) -0.1460%**
(0.0473)
FrORVH (B) x&FLI- 0.0156
(0.0505)
FeHVH () x&FLI- -0.0400
(0.0571)
EHIE S1.2077*% -2.0494%**  _1.3536%** _2.0066%** -1.8919%** -2,3297*** _2 (523***
(0.0433) (0.2887) (0.4021)  (0.2909)  (0.3262)  (0.3320)  (0.2903)
BRI 3159 3019 3019 3019 2836 2910 3019
RERE 0.4059 0.4355 0.4381 0.4365 0.4397 0.4471 0.4381
BHEEBER»RERK 0.4042 0.4331 0.4353 0.4337 0.4359 0.4438 0.4351
FfE 232.3033  165.6094  146.4668 145.1522  111.0052  127.9075 138.0129

TR owwk ek 2N 0 1%, 5%, 0% KETHEETHL L ERLTWS, ON
I, LV Dy T AX—NTOFMBEZEE L dEd s EmEmEsch s, 2,0 Bt
S0E L7 Z T, FEX I —HH L THER 2TT-o T 5,
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133 BHH~O@EL 7)) (SR D HERHRR

(1) 2) (3) (4) (5) (6) (7
TFHEI— -0.3922***  -0.3941***  -0.5583 -0.4028*** -0.4305*** -0.5012** -0.6097**
(0.0862) (0.0875)  (1.9157)  (0.1405)  (0.1462)  (0.1980)  (0.2916)
L5 VE -0.0801  -0.2323*  -0.0801 -0.0665  -0.0725
(0.0565)  (0.1252)  (0.0567)  (0.0565)  (0.0577)
RI| I EK - RFEUUE 0.1584 0.4602%*  0.2274 0.1591 0.1569
(0.1049)  (0.1904)  (0.1392) (0.1061)  (0.1050)
R AR - RPUE 0.0917 0.0317 0.0123 0.0907 0.0855
(0.1009)  (0.1710)  (0.1372) (0.1020)  (0.1016)
RS (1AM) 0.3485%**  0.7650%** 0.3472***  0.2772** 0.3172%** (.3566***
(0.1045)  (0.2304)  (0.1045)  (0.1143)  (0.1224)  (0.1048)
TS X ZFLI— 0.0794
(0.3090)
TEHIEVHEXLTFRI— 0.0420
(0.2015)
RI¥ T EK - KFEULEX -0.1430
TFRI— (0.1948)
R R - KRB x 0.1659
TFEI— (0.1963)
R STEM 0.5091%**
(0.1826)
348 1 STEM 0.0262
(0.4220)
R STEMXZFX I — -0.3689
(0.2492)
B8 STEMXZF LI — 0.5972
(0.5323)
R$  STEMTA WL 0.0217
(0.1583)
£ STEMTA WL -0.0323
(0.1415)
R STEMTAWXZF LI — 0.1530
(0.2283)
B STEMTAWXZFXI — 0.1730
(0.2041)
R ERHEHE -0.0856
(0.1539)
5 ERSEE -0.0763
(0.1873)
RE  ERFEEXLFLI— 0.0657
(0.2192)
B ERFBExZXFLI— 0.3217
(0.2447)
TrHrVEK (B) -0.1825%*
(0.0910)
TrHREVH () -0.2338%*
(0.0946)
L5V (B) xZFLI— 0.1558
(0.1350)
TEIFVE () xLFRI— 0.0908
(0.1414)
TE#08 1.1108***  -1.0605 -1.1010  -1.0443 -0.6313  -0.8170  -0.8125
(0.1334) (0.6693)  (1.4799)  (0.6733)  (0.7497)  (0.7681)  (0.6801)
BRI 3106 2968 2968 2968 2790 2864 2968

T o oewxwx g 2NN 1%, 5%, 10%KETHE THLZ a2 LTS, ON
I, HHLLD s T AX—NTOMEZEE LEEEEmETHh 5, 0. BRI
AR LI A T, BEX I — b L THER 21T > T\ 5,
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&4 BHH~O@EL (HFE) (SR D HERHRIR

(1) (2 (3) (4) (5) (6) (@)
RFLI— 0.4485%**  0.4273***  -1.8629  0.3105**  0.3344**  0.2232  0.7967**
(0.0874) (0.0883)  (2.2418)  (0.1448)  (0.1500)  (0.2127)  (0.3120)
L5 VE -0.1497%*  -0.2815%* -0.1487** -0.1330** -0.1522**
(0.0609)  (0.1202)  (0.0606)  (0.0624)  (0.0614)
RI|EK - RFEUUE 0.1012 0.0056 -0.1062 0.1072 0.1004
(0.1035)  (0.2045)  (0.1394) (0.1058)  (0.1033)
R AR - RBUE 0.2601**  0.5073*** (.3565%** 0.2469**  0.2537**
(0.1011)  (0.1898)  (0.1370) (0.1026)  (0.1016)
sttt HRTE (1AM) 0.0580 0.1862 0.0581 0.0503 0.0174 0.0579
(0.1058)  (0.2354)  (0.1060)  (0.1146)  (0.1240)  (0.1058)
I HHEFTE X L F X I — 0.3845
(0.3728)
LR VWHXEFLI— 0.0843
(0.2439)
R¥ T FEK - KFELUEX 0.4113**
TFRI— (0.1833)
B AR - RFEULE X -0.1926
RFRLI— (0.1827)
R STEM -0.2260
(0.1812)
£ 1 STEM 0.5115
(0.3876)
R STEMXLFR I — 0.4386*
(0.2405)
B8 STEMXZF LI — -0.0508
(0.4634)
R STEMTA WL 0.0358
(0.1635)
84 : STEMTH WL 0.3652%*
(0.1451)
R STEMTAWXZFLI — 0.3326
(0.2171)
B8 STEMTHE WX ZFLI— -0.2424
(0.1952)
K3 ERHEE -0.0911
(0.1678)
B ERBEE -0.0529
(0.1873)
R ERFEBEXLFLI— 0.2233
(0.2310)
B ERPEEXLFLI— 0.2457
(0.2560)
L5V (B) -0.0626
(0.1070)
ELOEVH (D) -0.0804
(0.1054)
FLOEVH (B) x&ZFLI— -0.1147
(0.1498)
TLIEVE (R) xZFLI— -0.1653
(0.1516)
TE#0E 0.1288 -0.0627 1.8402 -0.0115 -0.0154  0.2614  -0.2330
(0.1218) (0.6746)  (1.4562)  (0.6774)  (0.7294)  (0.7735)  (0.6868)
E=hilbog 3106 2968 2968 2968 2790 2864 2968

T o oewxwx g 2NN 1%, 5%, 10%KETHE THLZ a2 LTS, ON
I, HHLLD s T AX—NTOMEZEE LEEEEmETHh 5, 0. BRI
AR LI A T, BEX I — b L THER 21T > T\ 5,
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£ 5 INEEI~D AR (G5 (BT 2 HEEHRE 3
(1) (2) (3) (4) (5) (6) (7)
TFRI— 0.9033 0.7997  -20.6858**  0.6265 0.5122 -0.6690 0.4366
(0.7055) (0.6877)  (10.3361)  (0.9866) (1.0264) (1.4846) (2.0625)
o0 -2.2508%**  _2.3144%** 2 249Q%** D 3622%** .2 3345%*x
(0.4580) (0.6201) (0.4584) (0.4815) (0.4719)
R AR RFUE 0.8916 0.8897 0.4177 0.9526 0.8769
(0.7845) (0.7829) (0.9543) (0.8019) (0.7822)
B A - REUE 3.0406%**  3.0223***  3.3654%** 3.2689%**  2.9726%**
(0.7718) (0.7714) (0.9458) (0.7726) (0.7770)
RS (1A M) 6.0001***  4.4552***  §0014***  6.1048***  7.6890***  6.0703***
(0.9787) (1.0092) (0.9791) (1.0576) (1.2187) (0.9802)
SEEHEAE X ZFX I — 3.2551%*
(1.5803)
ELIEVHXKFRI— 0.2226
(0.8212)
R AR RFEUE X 0.9782
BFEI— (1.3520)
BHE A - RFLLE X -0.6681
ZFLI— (1.3424)
R 1 STEM 0.2429
(1.3325)
A58 1 STEM 1.9247
(1.6877)
R STEMXLFLI— 3.1497
(2.0545)
B STEMX ZF &I — -0.3891
(2.6713)
R STEMTH W 0.9021
(1.1779)
£24 : STEMTH L 3.6331%**
(1.0453)
R STEMTARWXLFRI — -0.7853
(1.4906)
B STEMTH WX L FX I — -0.8786
(1.4768)
RiR  ERHEE -3.0809**
(1.3046)
345 1 ERS B -1.8332
(1.9694)
Ri|ERFEEXLFLI— 1.7004
(1.6381)
B ERFBBE X LFLI— 1.7633
(2.9854)
TL53EVE (B) -2.2239%**
(0.6079)
EFLHRVHE () -2.6064***
(0.7150)
TRV (B) x&FLI- 0.0700
(0.8666)
FxH0H () x&FLI- 0.4261
(1.0833)
EHIE 9.7190%** -256389*** -15.5691** -255826%** -25.8639%** -33.9045%** -255240%**
(1.1948) (6.2947) (6.2846) (6.2593) (6.7156) (7.4688) (6.1935)
ERilES 2925 2794 2794 2794 2627 2698 2794
RERE 0.0240 0.0803 0.0823 0.0805 0.0815 0.0858 0.0815
BHREBERMRERK 0.0210 0.0760 0.0774 0.0755 0.0748 0.0800 0.0762
FfE 6.6121 10.0332 9.2172 8.7797 6.8725 8.9014 8.0567

TR oxwk ek 2N 0 1%, 5%, 0% KETHEETHL L ERLTWS, ON
I, LV Dy T A X —NTOFMBEZEE L dEd s EmEmEsch s, 2,0 Bt

FLE L 722 BITn A T, FHEL I — b L THER 21T o T D,
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