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FRH EX/LEARBENFIEAREE N & R
WE: AXEEFEFNHTHY BT AR APE RSB LW HH. RAA
GEISES ESEFEELEE TN 4 IV ET- N ES F TS TSI
JLEA SR L E kgt 4 A4 e A . BLH, BB M 4L Y%
REHERS BT EKMHE RN AR REE R 2R 6L R, AR
PER B RS R, RAEASLERE R T E SR E LS LA,
Flot, 4LEREW AT RE LE Ay, LTS, SLEREEMES
R LEBEE WK RS, EEFHRLAKEAREYH. B, 4LAREY
WA EFR RIS it ho AME—FRA, FHREF AL AL TH
S L, BRETRNELERRE TELEFREREREN LE, BHEX.

KRR FHRE; ABRA; FABRY; FHKTERRE

Abstract: We examine the effect of preschool education on children’s cognitive and non-
cognitive development. We exploit a rapid expansion in the supply of kindergartens and
combine differences across regions in the number of kindergartens constructed with
differences across cohorts induced by the timing of the program. The difference-in-
differences estimates suggests that an expansion in the supply of kindergartens significantly
increases enrollment rates of kindergarten. Importantly, an increase in kindergartens raises
children’s cognitive scores. More specifically, an increase in kindergartens raises children’s
math test scores, but has insignificant impacts on Chinese test scores. Additionally, an
increase in kindergartens has no significant effects on children’s non-cognitive skills. We
further show that the preschool impact on cognitive skills is stronger for disadvantaged

children, i1.e., rural children and children with less educated parents, suggesting that



promoting cognitive development among disadvantaged children from early on is expected to

provide a better base for learning in later stages of life and, as such, to help break the

intergenerational transmission of poverty.

Keywords: preschool education, cognitive skill, non-cognitive skill, China
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1 AR &y3R

KEFRREY, LECFEURHMAEES. K HERFEBELL TN T E
B, HREEE. EATRKE . E4FHEILERTES, TUEERAR
HWMEES B BRIABURABRY, ATERNEREERER S, £/ T
WMo E#HE— P %A, WRELEFARTTH, TUEANARE FEL2Z FEEN L
Eofs 2% (Duncan and Magnuson, 2013) . TG, #HE B i1 F i # & %A EHREHL
AFERRE, RE Q0UTHERFELFRITELEY HE, 016 FFNHAEEIH b
REFERIHNT2%, A4 LEKIR 4 ILELHW0%EL. FHHFER
EENEN R EAPREBNTY, FNEFANTPTERERBY TXESHFH T
TERE. RE QOSFEANRTRENREY, 20145, RABRENT-155 LF
B, ERHBEHILES N IT5%, 68 LELEYILENLERY 725%. 4% 30%
WHRRARNLERFHAENHT. A, RETHREAKENILEH S ILENF R
HEK. MELIFR, XETKRART TEHSEHRENLEN G IILENEZERA
48% A4, TR BEBRAR T WS K EN LEW 4 LENF 20| 5k 94%EE .
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BRERERGE, ERFWNLAT. £, BARAFXAARTERFEF LM F
HBEAEMILEASRRAZRNARZ . AFZAAPEF - MEUHFLRATER
—EERRGETFNAE L E NP A it Fh BB H. AR TEGERTUR
B AECKZEFUNHE RN SHET RHR LR

W, KRB ATHART NGNS LETREBREILE. FEXZOK
INERRTERGER TREFNATEHETR . KARERT UL LR ET
B 55 R F A HE R EM KAWL

AHEAAARMEG LAY KEEW 2R 5T ESH B3 RN AL
(cohort) Bl ZHrMEEZE, ETREZ K% RV wLES S ML Tk
Fode il fu g H ey Bom. AR 2016 E R B R AR, BN Y ARG LA ES
MAUEERBLEGILEANFER. Fit, YILEHERERTURE LEG A
Ho BAEWE, HILERER PR FREILENKAEE KRG, B TR RS
REZFRM. Bo, HLERENENALEZRRILERE A h. B8 —
TR, FWHFLRAMEMATESHILE, PRy TANYILERKE THL A
FRABREKREGILE, PHEA. KARWERERE, FUAFTLRAE T UL
DMREFEREEENLEWZIE,

AXERBLWEMZHLT: F_FVERAMXXR,; FZINMETENFENZ
HATEFWEHFEATNE; FHYNGHAEDLE, FEVH Y LEREAITEHL
By FLVRELILSER; ®ENFREITR
2 AR

ZEALFEH R (skill formation) AR P, AW A KR — DART B &SRR LA
(Cunha et al., 2006; Cunha and Heckman, 2007, 2010) . AW B KT EL LT £ 4 0
Bo ATEHEBTWSENEESIELE TE R LEANE, TRl ke
WA “BURET (sensitive period) o B — BB B A RNA F T — R EK
Bo WEAEAFHAREHRMABRAL, —EHBENEHRLF (self-productvity) , B —
A BT B B TR I B R, R A A (complementarity) ,



BY A& BB — M B R e R R S B g AR R Bk, A AR
Vreh B 2 ML E SR R Rl E R, L F BT 4 P E R % (Cunha et al,
2006; Heckman, 2006).

PR TREHB AT AW "B (redistribution)”, ¥ JLE B A A K
AERE—F “T 4B (predistribution)”, ¥ MK % 5 A F (Heckman and
Masterov, 2007) . ZEJLEFHBA T LE N ZHETUERERENLEEZUEN & I# A
HEFERES, I THIREFHULZ2HEXER. BRULSGA B
RAEEWILEHTRAES, HERANLHEERT, FRABRHEA AR
F, MIEA L BEE A B, Heckman and Carnerio (2003)iA %, 34 7 W h 8 H # 1
TE MNVLEEMRERATTHHRRELEH T TR St FARIT 2006 2 R Bt
4 (World Bank, 2006) 38 i FHI L EH ER AT EARBHERE, AHERF1 £, @
# 25 %70,

REERFPEXRBRAEMILENENEE. 2EH20HA 0 ERURLHET —
FANEEMTHIOE, AHBEANEF NS U2 M. BN FHILET AR
EEFMEZFHAFTHEITR (Perty Preschool Program) #7731t X (Head Start) »
Harty kT £ E)LE R TS E 2oy 4% i Duncan and Magnuson (2013) .

B ¥ WA FH TR (Perty Preschool Program) X E R PR W4 LA F K
HHRRFRIE . ZTE £ 19621967 4£ F AT 123 £ % B HHAMRF A = AR
KEWH 345 )&, FHNEESRAZNEAT TRAMERNL. THRANILEEX
EEMEEZ25 DG EHEETTH, BHAREZ R0 24030 K, 45— 3|
B, FRABEARETREJLEZFEHE 40 F W EFRS, RASEH LML,
THRATPEHR2BHAALAFWAREZFRD, RNFFNREZLERS, e P L
e b ERRUARTNEZFER S (Schweinhart et al., 1993; Belfield et al., 2006;
Heckman et al.,, 2010) . Heckman etal. (2013) #— S XM E% M HAFT LT ER TR TN
Bl ERE LR HERT BT LR . REFAARFTA T IT RN L REZE S
WAL AT B ERARNZEEAS T EY. KTy,



T3 it & (Head Start) B 1965 8T 4 536, =& ZEBMPITLAN EALR KA
WEMILERRTAE. h “REBEZR —#42, ZIHREZEE L BRRANRE 35
S LEREABEFNAT. BT ARITIAE TRELE AR, Bk
RE, NEAT R E AT T ¥ L, RERL S T LE Ry, #HTITHA TR
Rkt a i B Efh. FHAELE (quasiexperiment) ik 3T £ 77 3 11 & 6y &%
%, RAGHE R EARELEN A i F 2 gir, ki hn a1k L
F e & T (Cicirelli, 1969; McKey et al., 1985). 2 EZAE N~ L X BH KL 2,
WEBWHHT Ak, ERlBA, ERANERE (Garces etal, 2002; Deming, 2009)
ST, Fmit R Rk WEMPRKMPMWIEEES SN, FUFHEE
mft 2B AAHRRABE AR BRYPB I HRIEE,

AR ATEWNAER NN ARDRETREAERNILSE. PEAXGTREY
ERFABFANEADERLEGF M. i, Berdinski et al. 008)F| K & 4 £ % A
BENAGREBY KRR FANLEAILEGEN, RAFHAFTE/LEFREHEK
A, REMILESRERTH A FUHTFEBRBRATR, BELTAA I ILEY
FH & B o Bictenbeck et al.(2017) 4 & FJF % fT % AL A7 05 2 B B Ao sm 9 % B L A iR
ZRUFNHEHSHABEFFRPARB AR, RASDFUHETOILERGT
ERHFANNE, ERBREERNFELES, ERRNEIZFHERNAFTERE
FHTHASRFAREWILE, REEMNd Mot btk a5 mE gy LE
Ho AR A, Bouguen etal. (2017) & I B F A B F HETE M )LZ A E e 7 09 8 1
BHEAN, TEREANASFEFUAFT2RBRERLENFAF.

EFE, AEAFHBETEHEANHELESEL R (Luoetal,2012), HH ¥4
RURTFUMAFEALENE (BWA%E, 2016), LFREARLSN P EWNFAH
FAMILEADEARRBEGERZ . KENE (2018) ROEKEFWH G ¥ L
IFRgE A R A BV R R A E R B AT REF —MRERI T E
FAHE A ILE N e o Fo ikl fn e o BR B MBS HT A



3 PEMEIATEE A 2010 ST LA E

3.1 PEMGFINHT

BA124, PERFEAF T < LEETARE Ry, #E “4ILENETS
A REFREZEXZFIHHFTYIL, ERNHASENNFAREFRL2NEE;
Flet s Ex 4 L0 048, WESRARESRREAF. AFF3H. XUHFF
& <HILEENMARER)Y TERLAGFmogLLELLILA 4)LE.
AALEAERT ZRFNANSEBANENNEP R F TE. 20, AR
%+ BRBEMUBRAFSY, EROBRSFREENE S, BABSUANFTREA
H—#a. Wi, BEZLoMREHSHG RS, TEH AP RERR B RS0
EEBESVHTEH. AAN, ARAMMPAFRELRY RSN EEREER. X
HYMSERER TR HY RS THEAREE (HRAERERE, 2010),

REFKUE, YPERFERBOVLEFRBEAGREN A BEN, BALLE
L%y ELG VA 19805, PEBURMA T <A ILEFRELFD, ZAANAE AL
GILEFBEER025 LE, R20#E0FRIHAY, TERFAGT - A7 84
LHAEHALEHLFELBNREPAE. AXEREALLEABY 25 LA
PAE. ER. AR RER. 2REFREEL - RELHLE. SFAERBLF
Fl, BAREPRBFHMEIE, 4 LENRERRLEES: B 28 L0 HANE
FabEHGILEMZ B, Rakiwdrdlbasey LEYRY, BE2AG
HEAMEERR, UREL LW REAE. %5, REIHEALLRELRGMR
%, MAESL S AES TR EEY RS AN ERK. 2001 5, PERFREAT
SLERRITEER Lo BRI EEEN 4. 4LEGHREL7EXE, 4L
hisi& &
3.2 FAMKEFLANE

201085 H 58, B4k 42WET <KEXPRKHPLAFAEPRRANNE
(2010-2020 48)», ¥ WHHFBAFEEXE. AXNAER L2 2020 S BB EAL REH
HE, BAEFE, 2120205, FREA-FHT, BAEELE 5%, EAFRF



HEEHT, ALAFMBESREN 2485, N2010F s, PEBNITSEIRK
AR F R ETRE, KA BRAGHILE, FR%kR 40 LE.

K2 %R 7 1994-2015 4 JLE W XK. ROTUFE, 4LERBER
MBI A L HBERANEZ: — 2001 F4 LEBER I TE, TREHTHAS
RwEHALRE, FEAEHIILEXRE; —R4LEKREE22010EZ FHKAHE,
TEREET <HARURNE> @, £AFREP, RNEZEA 2010 £4 )L EH =4 A
Wtk — Ak ORI M HEMILE LR B . B3 BR T 20052014 £ 1 #
FREZHUN, TRRFNATEREL AU A RSN R T AR MBEH AL
B, BME00E 58 pAE, B4Z2E 7T 20002005 FE L EHIILEBENEE. 4
JUE BN FE E H 2000 0Lk B ICRHT LA S, B 2000 £ 89 R 5] 40% LA E| 2016 £
W R 80%, W 2010 #£ )5 F A E .
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12000 £ A LEAFHILEAR S EFABRT F OB RE THERE S IR RE T KE
(Yue etal, 2018),
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M2 E4LELE
BRI : Panel AZ T « P EE BB HFSITELEY 19950016 # 3, Panel B £ T <« FHiTE L
2017 ¥4 .

T T T
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B 3 FRIAUE B B W
R CFERFTEFEITFE S 20062015,
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& 4 Panel C: 45 JLH F A ¥ # 2001-2015

BAERF: Panel CET «FEHKFHITFELY 2016 FHAE.
B CEFPS BEEW 162 MHFE FHE 20102 —2011 EE 4 )L EHEWHKEE

AAFMHEFNAZEY KA FEHRT (LR PP REBRWIMT (FRLD). K5
FAT 4 LEHERET REMEEY KR 4L EHE £ 2006-2011 F 5|y & LA,
FHWE, B REWATEFAHALERARE (20105F) 2w LEHER
Do FUBRETERAEZW, By KERRY KEW4 LERENERRE F, HLHA
KM 20115, HYREHYHILIEHEE AR, BT KRR RKEH4ILE
KEZFHE 2000 F 25 %D

THEKEER TR ARGRT AT RAENRT, KT P EHYRT T REBGRT
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A5 PEHFMHAIMEY KEFRT KRN 4 ILEHRE

P %M 2010 F—2011 SEEI A LE B B E KR EE CFPS BERW 12 MURT 44 FHHFTANM
HEYRAEGAT (LRA) P REERET (EHH). FREXGTrYUHHEX LT
RE, BTy s eE ARy KR,

EN#—F o THATEOTS I LERER KEENBHER. K 20102011 #
Bl & L E gl i K AR R L RO T 2010 EAnds 4y L IE # e, Wl LESE D
Wy, MEkEREWR. A4, 4ILEHREETRMEATAOTRENRBT, ATHKER
B, s JLEHE R ERR. R, LA KEETZ 2010 £ A4 GDP, BT MK X
HE . EER T E NG, At 500 40 L #EKE E T DLB R
F 1y LEKZWY ®

1)
Variables Growth rate of kindergartens
Log # of kindergartens in 2010 -0.18%x
(0.050)
Log GDP per capita in 2010 0.012
(0.060)
Log population 0,29

(0.094)

11



Log government expenditure -0.11

(0.076)
Constant -0.18

(0.61)
Observations 106
R-squared 0.521
Province FE Yes

Note: The dependent variable is the growth rate of kindergartens between 2010-2011. Robust standard errors

in parentheses. *#* p<0.01, ** p<0.05, * p<0.1.

Ao, BMNTURENMEGEAEEAB M2 AE2010F W ERFNHET
(2006 F B VAR A8 )L &) PAE 2010 F2 57 REFMHFT (2006 F2 /5 & £ 8 L
F) W4, A2010F 25 RRFMAFTEMET UM A T HE (PostIntervention)
MG, MATA00FZ A ERFAOEEFNNMETE, NETHA (Pre
Intervention) #Hl(H .

ke, BAOTUEK 201052 5 R KEWN AT 20105 2 W ZRF A BT ILE
AR AP IR ILRYZREAEEF AR TN RAEGMTER. &
AENR, BRNTUAAGZE ST EURFTNT REXLE AR DA om0

B .
4 ZFEALE

AFRAR 2016 F v E K EB iR AE (CFPS) #{f. CFPS AR A¥FEL2
BEREP S (ISSS) Lith—MeERWRELEME. XE. HEZMEREH
%, KBPEML. £ A0, AEPERESLE. s THAKEW, BIEFAR
FEAEL0-15 5 )LE, A 1,669 4 JLEHA. HP, 105 JLEZRFFY 2010 55 H % —
MEWNBET L RIE Z w4

FNH AL EBREELEW AR Y, 25 R NER L T o7 % 58,
#IZEKFR CNBFHRE. v, WHFELELES N 100, RAZEHRES
A5 AFAT, WHBLELWHEN 612, RAFSHEN 896, & T #Eiksm

12



RAETESFRNLEZMEAATILE, BNEFHIBLEIPHRARL 2 FRF
e WEFHFHELRE LA -MEEZENTLE L 163 M, HFEKAES
LA -MFREEENT L HEEH 381 HH,

EARRES, BNEHEONMEEEAREINEE, SAE (1) ZFHE, A
AEENEELRELEAR AU EEM. HFMNEERR-MAXTHTF AR PY
EHULA, o IR AR B A £ (Jacob and Wilder, 2010).  (2) A&, &
BLEEITNNAZXR. (3) %, RELTANBOES ARE LELMEE
T#H. (4) RTEEAEWFR LY, WIENHERESEIRERILERL ZLANE
% F o

FOHMETAXFARERBRESR . AP, 787%LE (1015 %) ¥£ LA
H)LE .

R2ZERBHHRESR

) )
Variables Mean SD N
Chtcome variables

Word test 6.120 1.625 2,200
Word test 5.439 2.043 2,140
Math test 8.957 3.800 2,211
Education aspiration 0.599 0.490 2,464
Relationship 0.0220 0.971 1,132
Leadership 0.331 0.471 2,430
Grade-for-age 0.549 0.498 2441
Preschool education 0.787 0.409 2,583
Male 0.539 0.499 2,583
Han 0.874 0.332 2,550
Utrban dummy 0.404 0.491 2,560
# of siblings 2.069 0.922 2,206
Mothet's education 6.554 4.196 2,158
Father's education 7.590 3.879 2,109
Log household income per capita 9.140 0.983 2,549

13



Household size 5.037 1.818 2,560

Note: base on CFPS2016.

5 RA R

PR FSFRNAFTNILE AR AFE AP I RRGERE MY -~ 2B 4K
AHHEREHFNFHNLE. Erad, BS54 F LENXKAARELE
AREARR et —BRTTRARAE, 2 HENAFRILERRZ TP EERGER
KF. ATRERZ M, AXERK Duflo (2001) B # % KHs, AR 2010 £ 5 4 )L
EHERABE M~ EmE R EFANRENLER RGO E . A, BIET
X4 LY KEEWER S EXRHE RN AHEAZTAERZHHEANER
gomk, REZHEABRELT:

Yiee = pKindergarten; s + X, + 0.+ v + 6 + W, + €1 (1)

tot

Ay E2EZtLEEEERA T c LTI AT EADE S,
Kindergartens = L EE S ¥ WHEME T4 LEHENSH, p2AHAHAH
Fa, HEG/LEHEEWE P ILE Nt R A i R, Bk, pirl &
B HE AN (intention-to-treat, ITT). X, #8502 MEF R4, WHFMEA . Kk
FPORS REHEM. FEAE. REDMEENXAFTATHEEAH YA
o WMAWE LR EZNT SH I EHREZ ML EANFARR R XE T M H L
AT AFAE . MEL AR By NERT 2EET-TANAHRN. HT A
PR A R R B R, BAIZ R T 4 61 R E A S

BNt —FELBHERBEPEAFBHRLI, AFERZTEHAREST
MM REFLEW ME L. HRECEWAFESRNATRE, BHRAY, BEERE
WAMBEE N K. e BRETR, REEMFT-LAERET.

BEMEREAR LEREZp4A, BNBRE - MR T AR ML L EWHZ
HEFVNAET R EZR R FUET AL ERRNZ .

14



6 4%
6.1 $hLA S FH a4 JLAANZE S

BMaEG T LENT RENLEY LEAZEZHNRH. %x25F (1) AlEwT
MEMFESE, BAEFSBEERSE, E-HAFPEEEN . £ (2) FARAT
WREERMN, £ ) Al#E—FWATHRERER N EEAFERH KL A
ERFETHNEHRENREMTUEERTILEYILEAZ R, AGHE, & (3) 7
MERRRGIILEREEH W 10%, LEYLEANFERT 32 MEL Ko

x3 G LEH B Y ILEANFE RN Z W

D) ) D)
Variables Preschool Preschool Preschool
Log (# kindergartens) 0.14++* 037 #kk 0.32%%%
(0.018) (0.054) (0.054)
Male -0.025 -0.027 -0.032%
(0.017) (0.017) (0.018)
Han ethnicity 0.14%+* 0.066 0.045
(0.040) (0.050) (0.051)
Urban 0.036% 0.056% 0.041
(0.020) (0.025) (0.031)
# of siblings -0.043%+% -0.032+%% -0.028%
(0.012) (0.014) (0.015)
Mother's education 0.010%** 0.0078** 0.0065*
(0.0028) (0.0031) (0.0033)
Father's education 0.0087*+* 0.0057* 0.0056*
(0.0030) (0.0030) (0.0033)
Log household income per capita -0.0023 -0.0089 -0.019
(0.011) (0.013) (0.014)
Household size 0.00028 0.0031 0.0030
(0.0054) (0.0060) (0.0065)
Constant Q24 -0. 95k -1.44%*
(0.13) (0.35) (0.58)
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Observations 1,669 1,669 1,524

R-squared 0.373 0.483 0.510
Controls Yes Yes Yes
Birth vear figed effects Yes Yes Yes
Province-birth year fixed effects Yes Yes Yes
County fixed effects No Yes Yes
County char * Cohort FE No No Yes

Note: The dependent variable is preschool enrollment. Robust standard errors clustered at county-birth year

level are in parentheses. ** p<0.01, ** p<0.05, * p<0.1.
6.2 #))LEY HA B M ILEikfFedbil it ) 900
FUHAApRAILENY . EE ApREIRINRE, TH, 2F
BXFNBFT AN M ES R YOI ITHR. B SEPERSENELATE R, #
AR EEME SR ARE RN T H.
FARETYHILEHERILE N IR B R, £RER, HILEKZNE
MEFEFTILEFH AU R KG. (2) B Q) FAlwERRY, 4 LERESF2EF
oI G, B U EFREHAEE ARG RETE, ¢ LEAEYD
—f, BRAIZERKGEB OB/ MrEE, MYUT S A 1.26:E 7,
FA4 4 LB B AR B R

(M 2 3)
Variables Average Test Word —
scote
Log (# kindergartens) 0.32%* 0.077 0.33*
(0.18) (0.17) 0.18)
Male 0.099* -0.12* 0.17%+*
(0.057) (0.060) (0.060)
Han ethnicity -0.0046 -0.071 0.0055
(0.13) (0.16) {0.13)
Urban -0.12 -0.026 -0.12
(0.088) (0.092) (0.092)
# of siblings -0.026 -0.032 -0.0044

16



(0.047) (0.044) (0.046)

Mother's education 0.020% 0.0089 0.019*
0.010) (0.010) 0.010)
Father's education 0.037 ##* 0.016 0.027#*
0.011) 0.012) 0.011)
Log household income per capita 0.028 0.0062 0.023
(0.036) (0.039) (0.036)
Household size 0.017 -0.0077 0.021
(0.019) (0.021) (0.019)
Constant -5.60%+k -1.30 -3.62%*
(1.72) (1.56) {1.53)
Observations 1,356 1,356 1,361
R-squared 0.360 0.340 0.324
Controls Yes Yes Yes
Birth year fixed effects Yes Yes Yes
Province-birth year FE Yes Yes Yes
County FE Yes Yes Yes
County char * Cohort FE Yes Yes Yes

Note: Robust standard errors clustered at county-birth year level are in parentheses. *#* p<0.01, ** p<0.05, *

p=<0.1.

FSL{THLEREMLEF AN E N FREVSGILEREHE DT
SEFBRILENZERHM. A ). ARXERY, REFTEGENERRE,
WTERAFRY, BIEARIAGILEM LEF AR I EFE N, EETRNS
He, BNARETENLEFTHILE AR IHE N,

F5HLERREMA A R

0 ) D) @
VARIABLES Education aspiration Relationship Leadership Grade-for-age
Log (# kindergartens) -0.042 0.44 -0.052 0.0016
(0.098) (0.40) (0.10) (0.097)
Male -0.14%k* -0.18 -0.067F* -0.043
(0.029) (0.12) (0.029) (0.029)

17



Han ethnicity 0.16%* 0.048 -0.0044 -0.12%

(0.073) (0.29) (0.066) (0.064)
Utban 0.012 -0.089 -0.013 0.032
(0.047) (0.18) (0.042) (0.041)
# of siblings -0.028 -0.15 -0.0070 -0.0644F
(0.022) (0.003) (0.021) (0.021)
Mothet's education 0.013#¢* 0.00037 -0.0050 0.0072
(0.0046) (0.019) (0.0046) (0.0049)
Father's education 0.0079 0.019 0.0016 0.0092%
(0.0051) (0.022) (0.0043) (0.0048)
Log household income per capita 0.021 -0.024 -0.011 0.0049
(0.020) (0.091) (0.019) (0.019)
Household size -0.0031 -0.0035 -0.0060 0.0096
(0.010) (0.039) (0.0092) (0.0096)
Constant -0.59 -17.3 0.033 0.14
(1.16) (13.3) (0.79) (0.83)
Observations 1,477 616 1,454 1,459
R-squared 0.316 0.408 0.237 0.359
Controls Yes Yes Yes Yes
Birth year fixed effects Yes Yes Yes Yes
Province-birth year FE Yes Yes Yes Yes
County FE Yes Yes Yes Yes
County char * Cohort FE Yes Yes Yes Yes

Note: Robust standard errors clustered at county-birth year level are in parentheses. *#* p<0.01, ** p<0.05, *

p<0.1.
6.3 FRMEHFHF AR

RN EGIILEHANFRZEEFRTHRELE. RETHSEFRABKEZNREY
NEHLENFEEERTRE THAZHRARTREN L Z. 28, #N#—F
RETEF¥WEEFERARERTHABLILE, WRETAMNLERE R T4
FRAKZREN L, FEANEN. Sk, ROEEREFF2HBELETRK
MILE, SEEFRFREANTEAVTUATRFERENLERS AP AU LS
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FREHILE.

KOBET B ARG LR, TEFWNHFLRAEEFREGRAN LEH FH
ARl R AR AR E RS, ERMFHIELAFEAEEFRH. MM, ZHE
TURERELENFHELKS, T TFH ARG UFZERFIAE F R
e AN, ¥AHFLRATNEEERBREMH 22T RAXEN LEWRINEZER
g, ERMAXEBBUSEFMEKEYLERAY . PTEFNAFTLRIAE A HE
BLERRNEA, EXREFUNEFLAAETUENIRESRARET R IL B £
¥E

F 6 4 LR R R R
(D @ €
iibles Average cognitive test — Shih
score
Panel A: Urban/Rural
Urban
Log (# kindergattens) 0.29 0.76* -0.00047
(0.46) 0.41) (0.48)
Observations 518 518 519
R-squared 0.601 0.574 0.560
Rural
Log (# kindergattens) 0.58** 0.037 0.63%+*
(0.23) (0.24) (0.24)
Observations 838 838 842
R-squared 0.409 0.392 0.392
Patiel B: Education: of mothers
Educated mothers
Log (# kindergartens) 0.059 0.31 -0.055
(0.36) (0.38) (0.37)
Observations 560 560 563
R-squared 0.591 0.555 0.571
Less-educated mothers
Log (# kindergattens) 0.32 -0.15 0.41
0.27) (0.22) (0.28)

19



Obsetyations 796 796 708

R-squared 0.431 0.450 0.395
Observations 748 7438 752
R-squared 0473 0.482 0.447
Controls Yes Yes Yes
Birth year fixed effects Yes Yes Yes
Province-birth year FE Yes Yes Yes
County FE Yes Yes Yes
County char ¥ Cohort FE Yes Yes Yes

Note: Robust standard errors clustered at county-birth year level are in parentheses. *** p<0.01, ** p<0.05, *

p=<0.1.

6.4 ZEH

ATERBRBILLRSGARE, BOBT - M2EAER: RIOER 1621 4
EEREA, FREFNAFERNEN TR EEMBEET 75, WENERILE 12X
HAAHRTH G LEREFABCHBLE. WRILE 12X WHERATE 4 LE
HREAMILELILEAF BN G e 7H BF B, 7T LA AU 50 s s 3R BHE 4B X
o

ETRETZHALRGER, RYRERRTHS LEHENLEYS LEA
FHRWEAN. A, LERIFAERRTHYILEREN L At 4 008 B4
BoH. R TR P X T A O R .

T EBAER 1621 FHA

(1 2 3 e
Average
Variables Preschool cognitive test Word Math
scote
Log (# kindergartens at age 12) -0.12% 0.0029 -0.30 0.14
(0.066) (0.22) (0.22) 0.21)
Constant 0.54 -0.13 1.55 -1.14
{0.48) (1.53) (1.46) (1.53)
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Obsetvations 1,981 1,300 1,300 1,309

R-squared 0.591 0.338 0.359 0.312
Controls Yes Yes Yes Yes
Birth year fixed effects Yes Yes Yes Yes
Province-birth year FE Yes Yes Yes Yes
County FE Yes Yes Yes Yes
County char * Cohort FE Yes Yes Yes Yes

Note: Robust standard errors clustered at county-birth year level are in parentheses. *** p<0.01, ** p<0.05, *

p<0.1.
6.5 AN B
6.5.1 REIMBALEE

ATRBRBNOERA TR ANERBELERE, BOMETHTREZ S
A

Yier = BPost * InKindergarten;po11_a000 + X, + 6c + Ve + Spe + ¢ W, + €100
(2)

Hp, Post=1 1 RILZEE00FFRZRENHT, WILEAE2016510%;
Post=0 R FA 2000 £ 2 W T RFAWHE, WILEE20165 11 ¥ EU L,
InKindergarten2o11-2000 4 JL Z BT 22 30 77 2009-2011 5 o] 4f L H # B K& . &
BHEHOZ BT FUAF LR AL LE TR FMN A TN LENM A A be R T &
FWARBTNAT KL EHBEEH.

ESHETHATEARELEERIANTILE R, ERARIP R4 LN, EFUK
HERME LKL EZRFURTY, ARETHFULFNAYT RAF MK Y L%,

ANEREY, AN AETNERIAER RS, ROWERKIAFEE R

xS LEMILE A B HOER

1) @) ) “)

_ Average cognitive test
Variables Preschool Word Math

score
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Post* growth rate of
kindergartens

Male

Han ethnicity

Urban

# of siblings

Mothet's educadon
Fathet's education
Log houschold income per capita
Household size
Constant
Observations
R-squared

Controls

Birth year fixed effects
Province-birth year FE

County FE
County char * Cohort FE

0.085*

(0.047)
-0.030%
0.018)

0.047
0.048)
0.041
0.031)
0.030%+
(0.015)

0.0065%*
(0.0033)
0.0038

(0.0034)
0016
(0.014)
0.0045

(0.0065)
1,734k
0.66)

1,521
0.505
Yes
Yes
Yes
Yes
Yes

0.18

©0.11)
0.091
(0.057)
0.0082
0.13)
0.12
(0.087)
0,028
(0.047)
0.023%+
(0.010)
0.030%++
0.011)
0.021
(0.036)
0.016
(0.019)
104
(1.04)

1,348
.955
Yes
Yes
Yes
Yes
Yes

-0.045

0.12)
(0.060)
0.11
(0.16)
-0.039
(0.091)
0,033
(0.044)
0.011
(0.010)
0.017
0.012)
0.0024
(0.039)
0.011
(0.021)
0.028
0.89)

1,348
.459
Yes
Yes
Yes
Yes
Yes

0.20*

0.12)
0.1G++*
(0.060)

0.015

(0.13)

0.13
(0.090)
0.0063
(0.047)
0.021%+
(0.010)
0.026%+
0.011)

0.019
(0.036)

0.021
(0.019)

1,23
(1.06)

1,353
0.317
Yes
Yes
Yes
Yes
Yes

Note: Robust standard errors clustered at county-birth year level are in parentheses. *** p<0.01, ** p<0.05, *

p<0.1.
6.5.2 8

AR ATRRWEARBEEEN PR, ENXSFEFERADHD. 4
THRUORNBEEFFERE, 2ERBPNFRTLARSPETRE, 2001 £ FE AT
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WRALEHAN TN “BAHR E5, DABRHAREAN P ZE, %4
EPEANHLREER. BT RES, RHAFHETHT Mt 50%, A 2000 £
384,004 A1 T Fe £ 2010 25 169,045 B (1 B # & 43H4F %, 20022011) . “B A4
B THFARA, SR TRAMILERFEY LA (Liand Lin, 2014) . 2012489 A, E
EHEBPATTE CKXTHEARASHATERARAERELY , RiY "BRHlLF
ERARNASHFTER , W& “BEAFE o 2000 F 2 Z RFHNAFHME
(TR 4) TheZERN BB BRWRE, 2T Ak K.

ATEERHARG T, BOERX (1) BERESTAMET 5 0 ERET
FREWMM. ROERKY, BHTRAIEKRHE, HILERENSNTHA
il K RFAFRIEER AR EEARH. NFHENTFA A RE IR B R
GHERRWH, BERBRAFLEE,

FOREERE: NENTRE

M ) 3
Average
Variables cognitive test Word Math
scote
Log (# kindergartens) 0.35%* 0.084 0.36%+
©.17) ©.17) (0.18)
Log (# primary schools at age 7) 0.38* 0.072 0.36
(0.22) 0.24) (0.23)
Constant -5.98*r* -1.62 -6.071 %%
214 219 (2.25)
Observations 1,332 1,332 1,337
R-squared 0.359 0.340 0.322
Controls Yes Yes Yes
Birth year fixed effects Yes Yes Yes
Province-birth year FE Yes Yes Yes
County FE Yes Yes Yes
County char * Cohort FE Yes Yes Yes

Note: Robust standard errors clustered at county-birth year level are in parentheses. *** p<0.01, ** p<0.05, *

p=<0.1.
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7 &8

AERERAFUNLATHILEASFRARREREE. ER, RERXRFERY
E#RD, BERER BN, AXEESNAPEN TR TEHAFTILE AR
AP RpRAR RN BNAATYEZANAFLRAETE 4 LEKEY
RE W, EHNEE RS RB S ILENFE L E N R A ki S E R
o MR, RIVETEAHRYILEY RERNZR S 0IE L F 720 45 F
RUMER AN ERESE K. FK 2016 F K EERHETRE, ANELRIY
LEEEWEPTUEEFRELEYILENER, BN, 4LERENRMTURE
JLEW AR . AEWE, 4LEHEEMEFRBE LENRFAN KRG, E2A
FEILE R AL F WM. B, 4 LERENE AR FR LR Ak
Fo BMNE—FRA, FWHAFELERAIMATHESWILE, URETRANYILER
RETHLSEFRAKMEENLE, BHEA. ARAHLERERE, FWHAFTL
FIE T LA AR 8RR ZEE Ry L Z £ I,

Wi, £HF L, PEGAYILEFRAGEREARRES, SALYILEM
i, AXHILEERRTHARRE TREAZTVFTRATENILE (MREHER
%, 2010). RARE, MRAXELZFHAFTXABN 2 ELARF A AT HA
HYEAKFETH, A7 RRENRREE. ERFWHT, BHEAHAHESILE
(REZFRERZWILE) TRFWNAH, TURZREFNATFREEAAH LR
WK, RERBAAFERWR TR, ikl EALNEREHE4, BOUAS
W22 BB A H Mo
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