Ei=- J:iE N == R =
HE 2022 5440 11 17572005
hitps://doi.org/10.6251/BEP.202209 _54(1).0008

IR B D4 SRR e 1 B 2
RIRE IR = A TP RBH)E
R

58 2 #F A 3T ARE
B R FHP AL FEHARKS
N=EE HELE HEEAD SR

EVE TR BEBCRER T D POR I —HS 5 B FOERRER AR 7 -
WG R N EEEL - REEEHPRE DEREAHE 2 AR B (2013—
2014 EE 2014— 20153¢> Z%H B P EL PR 5% - AWFTEAAERT AL 1R i B A
E’Ju REJJBIERRAIRE IRIRZE - SRAIREI DARBAIRE TG ~ RS P R e ) Iﬁff&
X(E'i el ‘m‘[lﬁdjuﬁff‘/:ﬁﬁb HIER= » BARAMIEL ?&ﬁﬁﬁg BRI R
Eﬂn?ﬁfﬁ TR AR :@*J?:E’JEPEE OISR R S AE RS AIRE I MITERE %Dﬁuﬁﬁﬁﬁ’ﬁ%fﬁ
BHE B o TR EREN ﬁEI’JT%S%%JEP £ %%“TQ?\E%F‘%%#(IE%H’J@/T?@E (mediator)
uﬁ*@‘iﬁ@n&ﬁﬁé%%&]\E%F‘ﬁiﬁ:ﬂﬁ% 2SIk ﬁﬁ@ﬂ’ﬁ%ﬁ Wit RN A AR
BB TR E B - S A AEEER - G O Em R BT -

FEE - BT FOF  FBAEES  FEEBHAEESN ~ ERIENHE

SEEFESE : Bk > jinyongai0416@ruc.edu.cn °
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MERAEST B FBGHIR - ERETOFEIHZ S HE - £ At g - BERREER
BHAOEREACFEN—E 5 PR FOFEBERGEERRE  BEIRTNEREDN (k%
ffe » 2016 ; BI$%E - 255 - 2015 Liet al, 2010)  HFOERBEOHREETBEEAE R - Kk
FEMBAIKE E 2 EERE DR E R B - R - Bt SR8BEE - /A UeEE
HERE - MERE D ERE SN RS - B 1 EB/2R T 2010—2014 FHE 10—15 5 E5 D FE R
FHRI  BREE 10—15 RIBEAEM S » BRI ELHIE 2010 £/ 3% » BEIIZE 2012 5/ 5% »
2014 FFEHE—SHINZE 13% - SRR E @ B BA B R AN R EHR LAA#E - 6
PEIEIRE - 54 A 2 1 LU IS P = A 2 4 -

&1
FE] 10—15 B AREKENTOE (20102014 F)

16 1 m2010F 020125 Q20U4E
1349

-
i3

343

379 34

ZEE

4 295
' .
0
e o1 o8- B4

it BB R EEHE SR BT RS - BRRGEIIREEHE -

MANNNNN

N

BEFHVERMERRY R —E R EEEN T BEN  FE - (HEBk L 7R
CEEE VTR AMIERR A I EN —(EE R ZE (Furman & Shaffer, 2003 ) ° IT+Z4F5K -
P8 R D R R R B AR - BEERAE B EEETT T RS  EAIEERT (SRR
A 2011 5 203~ FB545 0 2011 5 Collins et al., 2009; Davila et al., 2016; Furman & Rose, 2015)
Hh R F A R B AT TR B ERINYE - (B e e AR R M - — | 0 8
SERFEREA AR 2 R A BB (E I - a2 B R B S S L T B IR R R & i %
R (Z56E - FHE > 2015) - W{EIFERERE A EER THRESERENTE (FRP%E
A 2000 ; Chen et al., 2009; Li et al., 2010; Li et al., 2019) + {HEC{IFHNEREEE 2RREN
Wbk Z B B D SR AIRE ST R IERR AIRE I th BRI IR S - 55— i > EEREE
R H D E B H » B2 (selection bias) B —HS W72 E MREBC A IRIE - &
DERTERBEERATLE L2 ME A CERER - SRERENINY G e ENE VO FERS
Fef (B0 428 ~ MR ARHBIRIR NS ) EEEER - s EREEVETVENRE - ih)
RhER O IVELE B RAERE I E D E RS R A A T RER ML TS BRI ER Al -
BN SR HF O F R E N E - MBS R E R R -

RN BV EREREIMRRAT S ET R HIERSE - FIHTEBEENRTFE (2013—
2014 B4E ~ 2014—2015 24F) —(HEEZEAREENERFAEEH —WER - AseitE
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HEES P B F A ER BT B - TREBE B E NMEME T HOERENENL L EE
NE PR AR EEE - MEEETEREEY  FRMMERENEN BRI
BB B E D EFRAFIIER MBE T R iR Mt T —(EfeENEE - nENE > ARTEEE
B RTE 2014—2015 BEME T RRBERE - 2013—2014 Z2EINZHEEREEHN - BT
DABAM A G EARE R (panel data) J515  sBFTSRER - BATERFAEEMRE (propensity score
weighting ) #9777 AL HIFIE R B IERR A -

(—) RERARAIEFREE

PIFRE ) S — BT s O FERERRMse (52 IE R EZAYMGL (Furman & Collibee,
2014) B MRS NMERREYNE (FEF) IR Wb Rt & ERRER - FEIR RSN U E
SR ELER - MEEEIFIBRETREIN AL o RAIEMERZDIN - ARSI R 20
SACHIEIRFZE - RS A BB S AT Rt E  OHE%SE (Chen et al., 2009; Furman et
al., 2008 ) &SI G5 K H 3% A7 i ( developmental task theory ) Fljik & [ #E 5 (social
timetable theory ) °

FRAEH LR - BERRE BT E R — T E - R e A B —1E
ZE YRS (Roisman et al., 2009 ) -5 & BAAE B (AR R E N iR R A2l T IR E A
FFEHBEEAZ R « EERE SR - HEELL » it E T IAEEREARINE (Collins et al.,
2009; Furman & Shaffer, 2003 ) « FDEREEZIEEI 0 DRI AGE « SHBRFIEERGR - WHERZE R
Tt B ERIEN - $g ] DMEET A ER R E O o R A SRR ERERVRIR ST ELHER
TREEFFCRE © [EHENETRGE - BRI IEE) - B FETDIRMEFMEIRE - MR EmEENE
B o EEMSE SRR o AUEr R m] UMM R A B S RS R o B R DA — A RO
2E o

R A8 R 2 B vl gEEr G M (E RS 1 28 R AR e 2k — e & TR 2 - — 51 - #&t
Eogly e e Al A R N (AP & El Dot - T = A S PR I ey R B i ek Yl v == =1
BEORHYESPEER (Larson et al.,, 1999) - JETERARIPRETE Z 5 /K EERY M A U M ERIRE ST - TS
BER BRI B D AERE 1222 (Shulman & Connolly, 2013) = SB—51H - fEf—TEHT BT -
M EREEE - B A BEEEIE T VENTE R E E IR - g K&
%2 (Joyner & Udry, 2000) - [EEFVEFEHBINE - REFRGESFOENRE  BEEH
ME AR ZZA 1 (Neemann et al., 1995) °

L R e N - it g REE R - BRI ISE g EE T ERERE - H
RITERE — 1T RIFRREE: - MIFE R —(E8EE A (7 (Furman & Collibee, 2014 )« it &
M FeH 3 h 315 e 8 AL FRF R EE 2 (Elder, 1995; Rook et al., 1989) - FriHiit & RFfH R 2 (ki
it & R FE S R A I AIETRY - FERR B T R EAEVE B A RIIE E A - SIS
AT AR — (&I /E (Neugarten, 1979 ) © SEF oGRS A BB TEHH G AL R ik
o Zimmer-Gembeck £ A (2001) HIRHFEZEIR » 16 B HFEE IR 1S 2 L B B — s b TR0
AMETT R fRE ~ OB Z IR DR B ZERTA T RAR - R TEFDEES Tt g HHE - £ 06
EHFE A T RERRECEZLHME A TRERR - gaE O FEERKAFIRIEZENE ? KA =
H : B FOE RS REFET R R ECEE B ISE T Re g E A RV ENE %R E
Wzt E ) TBEIFIRE , - B FERZEAE GRE) BEIRKE » §O5EEREREFE
P A R R PR E S I E SR TG - 5= WNRMEEE N E - RENEEENREEE
Bt o EHBE TR -

(Z) BLEREMRNBRENTEIEES
FH ORI RERRE T BIZ P DR R 8 BB E ML (e P e B B ot e

HIEEHY ~ NGRSy Bt TR R R RE TR By o FEREAE T TEE D
FHVRBITREENITR - MRESLBPITERVIMEERNZMSITHEL - @ERERET
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DURE D HEIRMILFEANSEE - TS HE -~ gEI5E - MSEESEFR - HE2EMESTEIFRERN
TR 5Ha BE 26 b BEE FHE 5222 (Connolly & Johnson, 1996; Furman & Collibee, 2014; Furman et al.,
2009; Giordano et al., 2008; Joyner & Udry, 2000; Neemann et al., 1995; Orpinas et al., 2013; Schmidt &
Lockwood, 2017; Zimmer-Gembeck et al., 2001 ) ° fEEHTHEITEE = T FOLEA (R
2016 ; 5k - HHE > 2015) -

B BMEEHGOREIFEES  FERERRE - EHE - KERSEE TR EIHER
& o BREREBRFE - 2016 5 /R T - AR MM EZ AR R EREE ' - H
It - ACRHEAE LRI E R BB R E - AR - SRS -~ S E - B IE 2 RR
THUNEERIERERR ) - EHIER - BAEZFBEERERFR S (FEE - 2017) - 2018 FAEILHH#
g — gt o N2 A R A TR P e Y - Bl N AR BRI TG R - (FSERF AR M
LIS 2K - R - (FRSENEHAR I TEE A - REFOFRIRTE (FEEE - 2018) -
TR EiEd - HNTERLEAENE - B15F T8 BWEYE Ll - SOF%LIEHRE
BIEE  BEREE TR - IR BENEERENT - BEEE NG E - FOFNRENE 2
AHEZE (Giordano et al., 2008 ) °

B MEEEENETOFEARRRG - B ERE - FOEFRRBE g LT M
%€ (Li et al., 2010) - f&0LHER EAGE - I REEIGEEI - KEEE D ES [ THED
g H e BT R AR R - 158 BB FOFERBRIE RS R
FREM » WK E AR M A [F AR RE ~ SRIERTEE IS (Allen, 2008) © By T MR T

B ACBERIZRE - rPER Y A RET S M 69 7208 T it e GBS S - Tt BEn Lok - TR
&) CASHE R —EHMRET R - YRS R B R GE MM MR T R E ER K - TR
BACRPFRER - ME UG RAREBBCR - AR - 757 - BE0 - PRl - 1t - 52 HUE

FFESSRE A S 2 - AR FEEFFRERK - Fl T2 MAAR g M SIREZE - R #ERIR
FHFEI RN/ - 8 RIFERERRE NS FRERREE - HERERRE
DA - R BTRRY G 1 - H AR BRI EE T S B B[R] RE R AT - N - B RFSREER
R B AR R K R PR R RO R R PR R AR SN T B S 1 [l PE BRI H%E (Connolly &
Johnson, 1996 ) ° B/ ASEGE) - (SR dhfE R b o8 &0 2 ECHIR Bt & i - Fit
WA 2 EIM AR -

F= FOEBERBEEEEMN - TREEMIREL - g 35S DR R & 2
(Chen et al., 2009; Joyner & Udry, 2000; Zimmer-Gembeck et al., 2001 ) o fEEEEIET - BHRFFRY
RIERFEEERE R - B A SR A LSS AE IR (A S H Oy BRI, -
H IR UEREL O 2 [ E R~ 3 S KR HTZEARAHRE (Harper et al., 2006; Harper & Welsh,
2007) © HAOFEERREGFRFER @A FTE H o O FaEVEERN LDEEE R
K (Chen et al., 2009; Larson et al., 1999) - {E—ERE _LHVENEREERAR B R EER
SFERREG MM E REEEEERNEE - BN - EEEER ~ o F TR
TERE A TARERLT T - HRRREMETRE IR EEET (Lietal, 2019) - GWF5EER - HIRRE
EDE - 16 ARERRNE P EFRSEE LIS - (BRI A (Laursen, 1995) -

fae e AR B2 ERRTRNEFES o BMRELAT =R

H, : EHE - BTG HE D ERR A NFIER AR R AR E -

H, : BEHEVENAETE (WRENVEE) - S EsEd S ARFRIMER -

H, : @EHEFVENARTE (WREWE) @ EREANEEVERERSERENENRT
B RINGE R -

WEEENE  HBOFEERERABT IRV ARE SHEEREN KRR 2Z - Neemann %
A (1995) W52 » HEIHPEAE Sk ER e 2 HE R E T MET AR - fERERIHNEE
HARER - EEKEERRIE 2 - BRI R ERBE T R IEAERRGR - EERIHTIAEMRENE A
FHRERI R - HRBHIAF TS B FE A (FIA0TE 14 B2 ) B SR B S Ry AR A B A mTse (i 4G
Mg, - L2 EUEEIT R (Thomas & Hsiu, 1993; Wright, 1982) - AR FERE KRN - Higz
HLANE A L & TR 2 R TR B AR Bl RE A A 22 B R R B A2 EE AR S - Rl —4F
HEEAREIACt - MET RlEE HEA S /KERIE ML N - (HFEZ R ERIRIEE - MIRETT
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R RITERE R > (Davies & Windle, 2000) - BUEFIAGEIFE K - Fol2ERTE » JRAvFIE
e - FTREEMIHIE D 4F H it R A IB RN - (EimBRHImt & (B EATE — 5% (Samet & Kelly,
1987) = (AlL » FAFHRHLA TG

H, : @& AREGE  BEHTVERMEENNIERAAE DR ETA -

(Z) HRI=E

SRPITETRE F R I RAFAEE B - (LS LA - YL (L BB R BT
T 42 S5 MO PR A1) - I - 75— PRPUBIRes - ZZPET DIBHER AL - 1
AR AT © 5L S BB R ACHY MG - BIATCRE - PEF3 377 (Shulman & Schart,
2000) « R > R DERIBERITE - LERE B - B FREEG D ARR AR
Joyner 5 Udry (2000) B3 : BT RBBATTE DI - MBI EIIBIRIERE | EREWT D
T » SRR R -

EETIARE @ R T » APTE NI RO L@ L Em —ER T (&
R RGBSR T - £ R TIARER TREN - AR EIRAC R
FISET ;TSR RHE AR - R 0 0 BB T < SE(HER T A DL
B IR ERIER QR R T AIL R TR A - BRBEH BLEEE  AMEE
PRSI IO < R DRI - R SR EIACE AL IR ) -phl,
R (BB

H * AECR B » Z A2 I A R -

PSRN - 55 AR L BT RO 55 1y R B AR BRI © B
HRNTIETE 765 2HIHAE « FUAEIZEA (2000) FELRE S AR FARIE A1 DI
AR+ (LR AR SIS 1 IR L BRRRE  SEAIEEIL 11,555 4 7—12 FEARAYFERAE -
Chen % A (2009) SELE-E G (RN - SMLTT MBI  E B RATIRH T RIS
e 424 BRI AR » TR SMUTT R RIREA T RIB B S KB B R IS - PSP
ZETHRAFTHER 496 F— B AERREBAEIVTERR,  Li A (2010) FBUBL T RIRGRT i
BRI R E ST - GERELTRIT A B R B 70 SRR - (B —PIME T
FRMIERHP ALY - TERFTErh (i % I 2 F R S IR R - 4 DRJERSRA
BT R BEAHIRH A - SREEDEROBIENR - RIDERAG 2 ERRENZOR -
A RGBT DRI - SR -

Jitk
(—) BREER

SR A B S EHESAA (China Education Panel Survey - f#§f§ CEPS) HJ& K} * - CEPS )
HAERIETRREE » 24 it R 2B S A B EEENPE  IE—P R EEEE
(A4 dn FERE rh 3 A5 (E BB AR o« IR TN 2013—2014 BT - S/ T 2 M B AU BT SR B AR
FEECELB] (PPS) HYMMER A » HEZRE 31 M4 (HET - HIGE - NEEEE) FERHEEY 28
fEs: (&) o FFET 112 AT ~ 438 [HEFEHR (F—) FILFEHR (F1=) Bt - ABRPERREIFTE
BA R BTEM - ERIE (GBEUEE) (TRRENT DU B R AR A A » 2013—2014 2
- CEPS I T 10,279 ZLEFM ~ 9,208 HILFMELE - 2014—2015 Z24F - CEPS B EL{R A&
R AR R AR [RIHAREEST T IREE A - G 9,449 LB WE AL BRI - B2 4E I8 TR BRME A Oh 285
92% ° PEIZRHEEREEE - AT ARE 2013—2014 BEELG © 2014—2015 EERIEFHEEE -

FHA CEPS 7E 2014—2015 B2 B Hef B F R TR F &M » FTDIIRM ey 52
2014—2015 FE2E/FEREL - ZRDGEHFH 2013—2014 BERGHAETNER - R BEGRHA
EE T —EE g A& CEUFER « R FIEAMER - 1S &R T &L A i
TEIHEE o RAEIE AT B EFILIE - 2014—2015 EAFEFE G AR 4,400 L5HE4 » H
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FRERGERRERTY 605 4 5 4,219 A4 - HAEGEBENT 402 4 -
IR AR ER - FOFEE 1019 BRIYARE - ARIMZIRF CEPS WA & - A
iFFE R REH B EH 2014—2015 SHERE R E KRR AT E -

(Z) AESEESANX

KO F D FERR BRI - P ERRHIRE T EIEFEAIRE I/ T - T+RF2K - DIEE R
RS B SIS James Heckman 5 B RYFT A TEARBER LR E - A TERE S Rl AI6EIFIFE
RHIRE TSR 5 - MO GRS g b Rmas T’ B A R (R R | A Y22 (filan
Evans & Rosenbaum, 2008; Heckman & Rubinstein, 2001 ) - AZERIERFIEE I EILEES « BIEEMNEE
REJT » DURCBCEE - BIEE B SSRGS EIFYEE S) (Farkas, 2003) - iMIEREZANAE IR B G 12 FIZ54E
FERI TAEB BT R (Dee & West, 2011)  « Fij7E ] DUFE FHARUE( AR 7 AT AR IR 2K T S il
& (Messick, 1979) - [MBAREENESFNE S ARIP RS —HERR - R ERIFFEHHRE TR
HEL - BEEE 8 - BIERES) ~ [BREEHIE LM 0T R E -

G A e AR (EE2HEA 0 2017 5 &> 2018 ; 5RIFHESE A » 2018 #1J7 -
2020) DAK CEPS RGE%eTFIE: - AWFFREKBIERIBER €0 T (HlEHmEt2 AR 1) - &
HIREST - BFERRHIRES IG5 ~ 2014 FFHAFFGESTRAEIRE Y ~ 2014 FEHAR BB EGEITHE 73 ~ 2014 4
AP SRR EE 7 BRARAAR o CEPS 224 EATHE S R0 RNRE TG » I B RE A 1l T =4S 1
FEFEZETEEEERIENERE (TEPS) BIEAMEW » EEE - B HZeR - 515 e
A _ B RAERIRRAIRE ST E TR - W RR G T R AARE S RV R Y 3PL 154355 Re (8 E ° -
AR R Z R AHRE TG 3PL 5453 « Jo T HERIE G HIFR AT LM - MG EE BN SRR R
TR LEE - B ARNE © (FIAEGE — A5 ) RN AEEE = » PR RIRIE
SEENGEINAEBE - WoE— i T IR LR -

FERCFIRE TG H A RE ~ HIBAEE  HARAKANE L BHEHE - BERERMEAH - Fra8H
TEERTE AMTEH B RS A H TR RGeS TR E TIET BB (B2 - (528 Schwarzer B
Jerusalem (1995) #wEHy " —i EHRXAAEECEFS ; (General Self-Efficacy Scale) & AWF7eLl = ERE
HEXRNEETRIEE - 25k " RREEEENTERE  REEEEREmR - TR
TEUEAEERS - IREEIRFFEE ) - T HRFETEWNEY  EEEEEL ., » EEED 4 BEX
FHE 0 1 A RTEANEE > 4 o h5E2EE o B SEE S ENMIES 5 IRREES S - s8rEE 0 B
WAAREIR AT S - H I ANREF FAY Cronbach’s o fREURy 768 - —fiIMIS » Cronbach’s a fRECAIAEL
7 ERONE— B A DA -

HEEEREN 10 EEIEER - BRuE1E A B E—E N HIR IV RIE AR A A8 R
THEE - DL S BRERFHE - 1 5B » 5 02 - 15 10 EESIHE - EANEREIE - HEig
SrERTE - HIEREE RS - HIE/KUEE KA Cronbach’s o (RE 914 -

HAKNE O TREECHRKEERERL ? ) KifrE - HEZE S RIUESEN © THRAEE
By ~» "HRKEGRL, ~ "HEEEL, ~ "HEEGL. 2RE1—4 5

HEWE LT (R E CEEETEREE | KirE  HEE SR HESENR - TRERAERT 5

TERTEE L > THREZE, o THE ER, - TEESTL 0 TEHRL - TREHER - TRE
zl—ﬁih N rﬁ%%ﬁ?ﬁJ N “@tiJ °

BERERENZEENESR 70k "B SEE AR - S A AT DU ER
o AR EEE LR "THEERAFERIER  BRthgE2OEM, - TRERREILTF
RIEFEABEMSE - ARG RE R LM, - HEELL4BERNE - 1 S HTER2AEE 45
BeEFAE - H=EESEINEEEERBESS - oEE - 2ERERY - BEREERY
Cronbach’s o (R#UEy 812 »

AWFCRIRL O EIE - DL TR SRR 2 ) KR - HEE S RRE T REEE
AR~ TIRFE ) 2 2014—2015 B4E KK 12% W) AR E LG @R IR o Ry T
— S EFEHREBAEEHEFOFRE - RE T REREMNEEME TYIEE 2 o 5 —HE - 3
SO TRREERE ) M TEERE (B SAERE BERRALDET) » TEERE, (K
T H B A m B e R RT R ) -
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SN B THRFTRE R ET Y ERRAGETE - IRIE SR B R At & Ry 2 G - M5l
FIAT BRI A ~ BRI ) h A R RE R e (1 - ERSE AR - DUSSBREEHEEAE
TESMEH o T EROMEREIE, o " REUERPE (BHERSEMERA) | AONSR=(EEIERTE o fEEEE
HHrp AR O E RIERREE A F A REEE R (7 - RIEMREREDL T R &8 ry Rk - il
HYIPAERBERLDBERE 2 | & > HEER 8IE - K (2HH) - AKH - 87.6%
HIZEHRAEEERIE - BRI ERER R - FREBERENE TR E2n e A1
thAERRRE AL R ERERE 7 ) 15 - HIEIE GRS - RO (Z085) -~ MERTRE « R 0P - 2l -
F#HEEARLRE THEAEE ) (69.5%) @ "IEC 895 17.2% > 32 9%  1.3% HIZEH82 40 Bl
HRIFER TRE, TP ARRE -

(=) BEXS

WPLLH D AEFOR IR 2 F TR EHOEBE N 2T 2RERA - ME IR EVFEE S
fERAFONE SR A Horh— SRR AR R EE DABTNY - BRI B E KRBTV FEE
SRR B AR E E DI (2R, - EEEE M TREIRYE (confound) B A EF G RZ
RIRELR - BIERMBEE EEAS 2] & ZRIF0UE (net effects) - OEEEFE L FHEBEIVE
TR FE TV FERBENNE R EFRE N P RESERNER  (HRERIEEREE R GeE
HWEZFEEH (counterfactual ) FE5 (B » —{E AN ATREEF REOE XOZF0E#ET ) - HMHELE
tHER FREERH E B R EEENE T - —HARERSE (AI+HHEERE) » 5—HIRE
TR (APERIRHRE ) - HBGE W T A FAERFIRE IFIFERRAIGE 1 LAY S - A REYEREMIEY
ERBREHE D FERE -

M EEERERS S IR A BEERHEIET N EVE - EEBEREL - g
B—A  HRBLABABE G EREFEIENE - RMEB - ZERARS BT logistic
A (T H O FEERBE MR (HAs) - DRI (FFEEA 2016 5 HAFIESE
A 02012 ; BHEBRIE > 2011 5 BI5%i# - BEE > 2015) - WIGEEEEMOEA - FE - 2% itEE
itk B ARV A VIR E R FRAM = (B 3 A7 AV B %8 75 (conditioning variables ) ° Al T H 4
FRYNCOEREIE - BFE - 20RE T BEaETMMWEERE  BEREE - &7 5hE
IR IE R E R INER » BERGEDL T 1—6 FAE LM | KifTE - BEEE D 24 A
BANFERE T E BB AR AR > SNEE MM A D EFE > RIDAGEEL L2 | KEE -
KMEZRE T Rt g &8EE = B8 L/ NERTRERSE R - KERIBERE AR IR
AR MRS AIRE o FAMTEE D PERIRRt S (BRAntE ) B BEERER - HAERFE
IR o [ 5% 2 FUHS R A BT B A (E A R B TE ARG MR AR R T - 520 » SR (EIF R ik
ETLITRIEF T - (GETRE BT D FERRARE I RIIETR AR IR R AAE - S TRURRsEE R R R
FAE R ROME A (B 28 R A SR o LR R M ERFH Rosenbaum (1987 ) $2HIAHE SRR B IS (inverse
probability treatment weighting, IPTW ) - T & V15T FHXUE (average treatment effect, ATE) 35—
TIE R A B PR 2 R B R B R - A - TEATFSEH - A0SR RIS EE GO A A%
SERBME MR (RS B P BEMHEIEREES R T 1 PRI, (1 — P) HIREE -
HETM R AL AR R BT E Y22 5L -

Ry TR RS AR 2 T R R B A A R ANRIIERR AR ST/ S Fh R RS - FME R KHB

(Karlson-Holm-Breen ) 7 1 i #& 5 H #8 S 70 i B EL B2 U AN S 82 (o) % (Breen et al.,
2013; Kohler et al., 2011) < KHB JiiERIEEAER © (1) BEATFRARRPE AT R R I ERR P R A A
TR (2) WA E P S EIER S -

iR

FEE—E0s) - ECEREENERE] > WEEVER S —EF DEE R REZGREER 2 DL T2
TSRS (1 = POREIEERR 0 =180 | (ERIREIAFEIT Logistic AL - B/ LEIFTER
fEefr5EETE  ASEIRREER R 10 - ALREREI - SRR — 824 - ARERE R Ed -
BERGE © B R A R R A T REIE AR - (AR E A S BAR T R - Rl
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AR  REEES D2 R B - $00 LR R 10
AR HATR SO T AR 1 R AR I MEA B A  A0R B A th T
AT, - R SRR - A DR TR < S
BRI - HOERTH BT

®1
FERIE S HOBRE R logistic FRBIER (FEERE =1) 20142015 BEFH"BL
5t o
FREL FRHER FREL FRHER
Tl 0.310%** 0.067 0.433%%* 0.082
BT (F) -0.074 0.102 -0.226 0.135
/NEEFRRETRA AR () 0.309* 0.122 -0.123 0.169
FE L2 (ERETEE)
VNG -0.222 0.199 0.058 0.290
Frig Rl -0.474%* 0.176 -0.251 0.251
SERFEE -0.578%*x* 0.170 -0.378 0.244
/NIRRT R (TRINEE)
Pl R 4t 0.242 0.213 0.201 0.277
g 0.229 0.205 0.416 0.260
et 0.636* 0.265 0.657 0.348
REH 1.724%%* 0.501 2.223% 0.966
AR E IR 0.024 0.020 0.007 0.025
[SElioE/eSREali 0.010 0.018 0.007 0.023
FAE ACRHSIAR D CRSAIE E—i2 )
A (B SEIR E —iE -0.347 0.208 -0.135 0.268
[@hti 0.207 0.193 0.268 0.196
R/ EIE AT -0.053 0.284 -0.114 0.354
AREZ HBRIFAEF ()
If -0.282 0.155 -0.728%#* 0.158
AN 1.255 1275 - -
B2 ER (AT
VN -1.053** 0.393 -0.741 0.447
— -0.766* 0.348 -0.882% 0.423
B Yse -0.758* 0.347 -1.179%* 0.424
{558 -0.797* 0.356 -1.128%* 0.434
HIER B CER (RERLD)
RS -0.292% 0.128 -0.013 0.146
BERFO 0.044 0.124 -0.248 0.165
BEFO 1.005 0.600 - -
HHUH -5.266%** 1.080 -6.727%%% 1325
Likelihood Ratio Test 109.03 103.58
Pseudo R’ 0.031 0.039
N 4400 4219

At A R 2 AR -
*p<.05. % p<.0l **p<.001.
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RIZ Logistic BAVERAYHEAIE (P) > T TREHEIEREM 1 PAI1 7 (1 —P)
FUREER -2 ey T BB ENIR PGB E 2 VAR BAEE B IRERTR AP PRS2 -
AIDVEH > B RE RN A R ENE D ERASE IR EE A~ RKE 828 mtEAYEs
BERERAEERE - ARSI R EE LA -

x2
FOEE BRI ER BN RS BEBEEREMERN RS E 5 (F a5
B e of
Tt Ttz TR hoEtz
FEig 4894k 2.93 46.25%%% 0.06 1
BETZ 7.29%%* 0.38 11.67#%* 0.02 1
7 INE2 HH R R 26.11%%%* 0.00 4.72% 0.00 1
6 FFRFEHBEER » hifE L2
SEENFEE 16.79%%* 0.01 3.08 0.06 1
EV.NE- 8.27+* 0.22 3.91% 0.07 1
P 0.16 0.00 0.27 0.00 1
TEEFEE 11.44%%% 0.09 5.03% 0.00 1
/NG EAR T e
TR IR EE 0.04 0.55 0.12 1.29 1
PR R 1.20 0.03 0.02 0.03 1
Hh% 5.23%* 0.18 0.51 0.08 1
thErE 233 0.14 1.80 0.05 1
REH 23,1 1% 0.03 2.96 0.01 1
AHIIEE IR 1.60 0.00 4.10% 0.00 1
RIRIEE F IR 1.71 0.16 6.17* 0.00 1
A AL RHB AR I
FE IR 0.28 0.02 8.52%% 0.06 1
FERS(HSERF A E—HE 0.91 0.00 0.22 1.22 1
AL 2.67 0.15 14.37%%* 0.03 1
/B A 0.03 0.06 0.70 0.40 1
AREZ B BRI AT
T 8.89%* 0.13 46.02%** 0.01 1
I 8.67+* 0.13 48.72%%* 0.01 1
A (BsEs R~ 0.01 0.02 2.56 - 1
ERHIEE R
TRAF 14.48%%* 0.04 10.34%* 0.00 1
AKIF 0.60 0.03 4.95% 0.00 1
—fi 0.03 0.10 5.68% 0.10 1
LT 0.00 0.06 9.97%* 0.11 1
1RIF 0.13 0.53 0.98 0.61 1
HIAE R R = O 3EAY
BEFO 1.45 0.20 3.56 0.30 1
JEEREEFO 10.04%* 0.06 0.33 0.57 1
BERAO 3.27 0.12 2.85 0.04 1
wHEFO 4.19% 0.03 1.42 - 1

*p<.05.**p<.0l. ***p<.001.
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T RIENER AR L - (R RS SRS A ER A6 I RIIERR AIRE Iy
B - R3S T REHBANZ N ERER - AR A BEHBEN AT E
#HEHEERN - BENE R ERERKENEEMIL - AR E B AR IS S« EiE(L
FEELYMERAE 2 B 0.089 43 (p <.001) ~0.132 43 (p<.001) ~0.126 43 (p <.001) F10.121 53
(p<.001) - FEAEIERHELEH 0.130 (p<.001) - [fEREBERREIZCAMIL - R EYN
AERIERFIRE ) ~ FEUEALSE BN > B 0.177 43 (p < .001) > 0.145 % (p <.001) > 0.258
53 (p<.001) F10.117 53 (p <.001) - B¥EALTERRHERA K 0.207 (p <.001) - fEIEREHIGES I T
m o BRBAENT - ERERERENEAEML - A QREr 54 B EAEEREH 0.133 (p
<.05) - HIEREEEH 2.590 (p <.001)  HEWHEEHIATREMERH] 34.1% (exp (-0.417) — 1,p <
001) - BEEEESEH 0.507 (p<.001) - MEGHESBEKENEAGFE I EEEVE - #
RATE - S8 E RS AL SRR R AEEREH 0441 (p < .001) - I
B9 5 3.292 - BERKTTHRE OHATREMEEHE 27.2% (exp (-0.317) — 1,p<.001) - HEWE S
AT R 40.9% (exp (-0.526) — 1, p <.001) - EBERERFISS{KH 0.988 - DL iSRG RS E
BE% 1 HIER RS E S SRR E N E D FEERR e IFIERRAIAE ST HH YRR
B o REAKE @ T AR IR AR AT B E N B A4 - SRR EL R
R HBERG R L HEEE T E B (MEHEREARER) - Hib o B S iSRS E -

x3
HIRBHF D FRBAMEE N IR ABEN IR ZE
_— HE w4
TREL TRHEGR N TREL TRHEGR N
FHIRE

FERES I OLS -0.089%** 0.023 4370 -0.177%%* 0.023 4175
FESUH AR OLS -0.132% 0.033 4332 -0.145%%* 0.028 4166
WA OLS -0.126%** 0.032 4333 -0.258 % 0.033 4166
BEEERAH OLS 0,121 %% 0.032 4327 0,117 0.030 4164
DERHE OLS -0.130%** 0.031 4327 -0.207#%* 0.032 4164

JERRAIRE
B &R OLS -0.133% 0.067 4373 -0.44 1 #x* 0.064 4170
Mk gitics OLS 2.590%** 0.269 4297 3.292%%* 0.265 4117
HARKAIE L Ologit 0.107 0.062 4338 -0.317%** 0.070 4156
BENE Ologit 0.417%%x 0.057 4368 -0.526%** 0.065 4176
e SEclic OLS -0.507%** 0.074 4385 -0.988*** 0.077 4195

FE  AEATE TR A A ER AR 1 P DA E 25 e 2 )
* p < 05, %% p < 001,

Fo 1t S AT 8 R S 4 AR R B D AR IRE I RIFEREAIGETT » R 4 /R T KHB
SUSESIIREIFER, - FERBHIRESI T » AR el ) B2 A S ER SRR R P AL » STt T ) AR RT3
HEZIERARN R - BINBL - HGEHRENTEIEAFE - EESERFHI A\ RS R R BT 12%—
17% ; BIR 204 - BRI I ARES AR 380 5% —11% - fHELZ T - FEIEREHAIRE D Joia - 22
AR EIE R PRSI WA —ERVREIR - SRIEEE S EREERA - EMia M EENE
MEBEREETRKATE - (L8 - MRAKE  @EEENARTEL T EhNHER THVFEEE
HINREW ARG TT - fBa% 2 1580 7526 »



R T D A .

gm
3

x4
B EMED BN ERSENBE () MEER
HBE w4
=gl 7 Z
e O EER Zi ;ngé o EER zH ?f ﬁfé
HIRES]
TS -0.093%**  0.023  -4.08 -0.173%%% 0022 -7.72
RHGESIS  OLS  EHEEWUE -0.078%  0.023  -3.39 -0.160%** 0023  -7.11
HHEZUE  -0.015%%%  0.003 450 16.63% -0.013%** 0004  -3.34  7.45%
HA e -0.138%%*  0.033  -4.21 -0.149%%* 0028  -5.33
FESC KA BEEUE -0.121%%  0.033  -3.70 -0.142%%% 0028  -5.05
HIEESUE  -0.016%%*  0.004 -394 11.83% -0.007* 0.003  -2.08  4.85%
HERNE -0.127%%% 0032 -3.99 -0.259%%* 0033  -7.79
BRI OLS FH#E -0.107*%* 0032  -3.33 -0.247%%%  0.033  -7.40
HIEEUE  -0.020%*  0.005 446 16.10% -0.012%*  0.004  -3.17  4.64%
HEANE -0.124%%% 0032 -3.93 S0.119%%% 0,030  -3.99
PERB AR OLS EF%UE -0.107%+*  0.032  -3.35 -0.106%%*  0.030  -3.55
EIEEUE  -0.018%+*  0.004  -4.10 1437% -0.013*** 0004  -3.51 10.57%
HERNE -0.131%**  0.031 -4.25 -0.209%%*  0.033  -6.41
PR HE OLS HHEME -0.112%%* 0031  -3.63 20.197%%%  0.033  -6.02
MIEEUE  -0.019%+*  0.004 436 14.29% -0.012*%*  0.004  -2.85  5.63%
3me§ﬂﬁbj]
HERY -0.149%* 0.068  -2.20 -0.457%%% 0,064  -7.09
SEFE9 G OLS HIFEE -0.144% 0.068  -2.12 -0.470%%* 0,065  -7.25
HEUE  -0.004 0.008  -0.64  326% 0.013 0.008 150 -2.78%
HERY 2.660%%* 0271 9.81 3313%%% 0265 1252
biflEe gl OLS HEME 2.801%%* 0272 1029 3301%%% 0266 1243
HEUE  -0.141%+%  0.040  -3.54 -531% 0.013 0.036 035 0.38%
TR 0.114 0.063 1.81 S0.316%%%  0.072 442
HRKEE L Ologit EHPEHE  0.120 0.063 1.90 -0.331%%%  0.072  -4.61
fEEE  -0.006 0.010  -0.62 -535% 0.015 0.009 172 -4.77%
TR -0.424%* 0058  -7.28 -0.532%%%  0.066  -8.08
HEE Ologit FELHFXUE -0.384*+*  0.058  -6.57 -0.513*%%%  0.066  -7.75
REEE  -0.040%**  0.011 2350 9.46%  -0.019* 0.010  -1.98  3.63%
HAZE -0.507+%*  0.074  -6.89 -0.993*%*  0.077  -12.84
BERerE OLS HHUE -0465%+* 0074  -6.30 -0.965%%%  0.078  -12.44

TIFESUE  -0.041%* 0.014 2297 824% -0.027* 0.012 223 2.75%

A ¢ [ElEE A AR E S R KHB (Karlson-Holm-Breen ) 7575 3 fEFTA AL HR 2 (1) F DA B XRE et
*p<.05.** p<.0l. ***p<.001.

HH - REMEK - BETHHE DV FRERARE - AR EEBRRHEERBELT - 8%
%EE/ DEERBRIBETI AT ERRAIRE ST HUR0 B 8 A A B2 (kg 2 ?‘/:{FEJT@%FE‘E@%E - HENHIRERE
%EE’%HHA)\E/JM\FF RS WE T BERECEERR BETRIF =5 R B R A A UE -
TR - ERCRBENRHET - EEERE HEINA YT ERENSEMIL - KE AR
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[ RE LY BB A R L RE SRR AT BB B 43 R HE 0.366 93 (p < .001) #10.235 43 (p<.01)
it TS ARG G LA AT REME AT 40.6% (exp (0.341) — 1, p < .05) - H1552 [ A EA]
FRA R Y B A ML - Al ARFIRATEEREE R B A B EAGREREH 0.656 (p < .01) - HIBFEE(K
H2.902 (p<.01) » HRKERLIIATEEMESH 67.5% (exp (0.516) — 1,p <.05) - BHEEES
EH10.663 (p <.05) : [FI# AFFRAREERY BB A4E HIRANGE S HI 0.768 (p < .01) » HIEFEE(KH 6.215(p
<.001) ¥REEELHIATEEMEEH 167% (exp (0.982) — 1, p<.001) - EHREFEESEH 0931 (p
<.01) ; B2[FEE NFFEIPRerE iy 5B A (L EE B MNIGE 7 R =i HE 0.606 43 (p<.05) ~ 0.636 53 (p
<.01) 1048993 (p<.05) - {HZE » HEIMEERIFSEH 1.055 (p<.05) -

%6 E T ERERERERE BATHEESBE RN ENE - SRR > R E
HIRERS - BLESBRAE WA A BB AL - RBIE S BETR T SO RE 2o A A e AL
FESCEE T 0.203 (p <.001) - HIRFRERGSEH 0.666 (p < .05) - HIEFEEE(KH 1.760 53 (p <
001)  HEWLEERAEEEEH 86.5% (exp (0.623) — 1, p < .01) » E2HEEEESEH 0633 (p
<.01) - BB NGB ZFZ ML B2 R AR EATEEREN L - fEHE(LFE UK
fEEH 0349 93 (p<.001) - FEHELBER RIS 0.257 (p<.05) » HEMEEEEH 0.901 (p <
001) - HEWHLEEAATEEMEERH 40.5% (exp (-0.520) — 1, p < .05) » EHRERESSEH 1.098 (p
<.001) ; [Flfe NFFRERBE YL - BEE(LEE S RE R 0394 (p<.01) » BHIEZAAERGSHT 0.563
(p<.05) » HEHLEESHITTREMRH 44.4% (exp (-0.587) — 1, p < .05) » EHBEEE S EH 0975 (p
<.01) ; [FAEe NFEEIrRe Ry 224 - FFE BB AR R 0.933 (p<.01) » HIERAAGERGEH 1.788 (p
<.01) » HRFEELHTTREMEE L 6.67 £% (exp (2.037) — 1,p<.05) » HEL S ATRELESH
4.008 1% (exp (1.611) — 1,p<.05) =

FHIL - 5% 3 FEELAETBE THE - MRS ENEE - HEHEYIP AR KRB IEE -
AR B A RR AR RN ERR AN RE IR FI 52 B 8y o Ry HHEE -

x5
MBS HEEB ARSI PERENE N ENE—34%

ROAIGEST  RECCRRAH  BUTRGEt  URRERGE MIRGPER HIGRE MIEREE RAKGEL HEPE BERE
(©)

OLS OLS OLS OLS OLS OLS OLS Ologit Ologit LS

FHET AR

(&)

H (1 -0.101 -0.208* -0.132 -0.182 -0.066 -0.591%%  5.614%%%  _0.409% -0.622%%  _],052%%*

%) 0.072) (0.103) (0.101) (0.100) (0.098) (0.216) (0.869) 0.197) (0.193) 0.237)

()

TR S0.239%% L0.232% k% L0 206%F*  -0.197*F  -0.231%F*  _0273% 0.592 -0.087 -0.546%%%  0.335%
(0.043) (0.062) (0.061) (0.060) (0.059) (0.128) (0.513) (0.120) 0.111) (0.141)

[FIZERERE

(JZJK)

R 0.039 -0.084 -0.033 -0.109 -0.080 -0.327%F 0176 S0277%  -0.320%%  -0.474%%*

PR (0.042) (0.061) (0.059) (0.059) 0.057) (0.126) (0.500) (0.116) (0.108) (0.138)

- -0.032 0.013 -0.127 -0.166 -0.135 -0.504% 3.461%%% 0358 -0.269 -0.640%*

T (0.067) (0.096) (0.094) (0.093) 0.091) (0.198) (0.790) (0.188) 0.172) 0.218)

P 20.299%  -0.638%**F  _0.547FF  _0.544%%  _0.492%%  _0.778% 5381%%%  0717%  -1.004%%  -0.985%
(0.128) (0.185) (0.181) (0.180) 0.175) (0.378) (1.523) (0.345) 0.337) 0.418)

oy 0.043 0.104 0.162 -0.007 0.117 -0.294 -0.342 0.244 0.036 -0.548

0.099)  (0.143)  (0.140)  (0.139)  (0.134)  (0.296)  (1.185)  (0.284)  (0.275)  (0.328)

RETEREIRE X
RA#REYE

-0.103 20.366%%* -0.235%*  -0.081 -0.139 -0.282 -1.186 0341* 0018 -0.191
(0.059)  (0.085)  (0.084)  (0.083)  (0.081)  (0.177)  (0.709)  (0.166)  (0.153)  (0.195)

(ET~E)

B x TR
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R DR 187
e
REREHEBASRYPERENE ZNRAENE—F4% (18)
TEIRES  EESTRRET BUSGGHT EEERE TIRUER BREmE  OBREE R4S KEBE BRmE
OLS OLS OLS OLS OLS OLS OLS Ologit Ologit OLS
T X
IR
A X MR 0.054 0.143 0.039 0.083 -0.039 0.656%* -2.902%* 0.516%* 0.156 0.663*
PR 0.076)  (0.109)  (0.107)  (0.106)  (0.103)  (0.228)  (0.919)  (0.208)  (0.202)  (0.250)
B X P 0.081 0.145 0.103 0.082 -0.061 0.768*%* -6.215%%*  (0.982%*** (476 0.93]%*
" 0.099)  (0.142)  (0.139)  (0.138)  (0.134)  (0.295)  (L.181)  (0.274)  (0.259)  (0.324)
5 X i 0.096 0.606* 0.636%* 0.489%* 0.386 -1.055% -0.109 -0.669 0.777 0.202
(0.171)  (0.248)  (0.243)  (0.241)  (0.234)  (0.508)  (2.034)  (0.466)  (0.451)  (0.559)
B X Hf -0.001 0.491* 0.327 0.704%** 0.487* 0.558 -3.239 -0.604 0.421 0.298
= 0.171) (0.246) (0241)  (0239)  (0.232) (0.511)  (2.074) (0.489) (0.473)  (0.564)
e 0.842%**  (0.428 0.649%* 0.551%* 0.565%* 10.103%*%*  16,962%%*%* 10.776%%**
s 0.155)  (0.224)  (0.219)  (0.217)  (0211)  (0.465)  (1.840) (0.513)
N 4234 4198 4199 4193 4193 4238 4164 4204 4233 4252
2 FEFTE BRI TR ERAR R R DA E SUE ST 5 FEIA R 22 R sk -
* p < 05. %% p< 01 #%% p< 001,
6
Al
REREHEEE AR YPERENE ZNRENE—XE
TEIRES  ESTRRET BUESGGHT EEERE TIRUER BREmE OBREE RAEL XEBE SBRmE
OLS OLS OLS OLS OLS OLS OLS Ologit Ologit OLS
I
(H)
H (38 1E  -0.174% -0.500%**  -0.021 -0.180 -0.215 -1.245%%% D 4D0Q%* -0.111 -0.049 -1.978%%*
1) (0.075)  (0.097)  (0.114)  (0.103)  (0.113)  (0212)  (0.879)  (0.233)  (0.218)  (0.256)
Eafe
)
R -0.241%*%*  .0.203** -0.182* -0.198%** -0.215%* -0.176 0.988 -0.339 -0.472%* -0.577%*
* (0.055) 0.067)  (0.080)  (0.072)  (0.079) (0.154) (0.640)  (0.174)  (0.163)  (0.186)
IR
R
SR 0.086%* -0.040 -0.001 -0.020 -0.002 -0.346%**  (0.627 -0.291* 0.218* -0.267*
P 0.036)  (0.044)  (0.052)  (0.047)  (0.051)  (0.101)  (0.420)  (0.114)  (0.104)  (0.122)
g -0.010 -0.057 -0.124 -0.047 -0.080 -0.477%* 3.330%** _0.384* -0.383* -0.436*
e (0.060)  (0.073)  (0.087)  (0.078)  (0.086)  (0.169)  (0.699)  (0.189)  (0.173)  (0.203)
e -0.246 -0.462* -0.285 -0.352 -0.288 -0.207 2.446 -0.247 -0.175 -0.777
0.177) (0222)  (0263)  (0.236)  (0.259)  (0.499) (2.062) 0.552)  (0.511) (0.604)
i 0.034 0.061 -0.042 0.038 0.016 0.041 1.703 0.145 -0.136 -0.064
- 0.090)  (0.113)  (0.133)  (0.120)  (0.131)  (0.252)  (1.052)  (0.293)  (0.261)  (0.305)
L X
ERE
B X TR 0.044 0.203* 0.101 0.171 0.128 0.666%**  _1.760* 0.346 0.623%* 0.633%*
0072 (0.089) 0.105)  (0.095)  (0.104)  (0.202)  (0.840) (0.224) 0.209)  (0.244)
I X
Rz
B X 0.032 0.349%**  _(0.257* 0.086 -0.004 0.901***  0.703 -0.109 -0.520%* 1.098***
APTER (0.079) (0.101) (0.120) (0.108) (0.118) (0.223) (0.923) (0.244) (0.229) (0.269)
5 x g -0.059 0.394%%* -0.174 -0.032 0.048 0.563* 1.136 -0.544 -0.587* 0.975%*
oA (0.098) (0.123) 0.146)  (0.131)  (0.144)  (0.275)  (1.140) (0.305) (0.282)  (0.332)

(#EMH)
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6
REEBHERABAFHYPERENB N EE—E (18)
WHIRE) RSUREE WURMGE JGERGR BERSEE ERKGE MBRE RKEL HAWME SRS

OLS OLS OLS OLS OLS OLS OLS Ologit Ologit OLS
£ X -0.366 0.459 20.933%*  -0.281 -0.433 1.788%%  0.649 2.037* 1.611* 1.033
(0.234)  (0292)  (0.346)  (0.311)  (0.341)  (0.658)  (2.849)  (0.797)  (0.787)  (0.796)
. -0.184 0.421%  -0.032 0.169 0.282 L127%%  0.889 -0.587 -0.383 1.032%

B X Hit

- 0.138)  (0.173)  (0.205)  (0.184)  (0.202)  (0.388)  (L.608)  (0.433)  (0.399)  (0.468)

_— 0.875%*%%  0.425%%  0.362* 0.345% 0.275 9.3274%% 2D 433%%% 9.478%+*
" (0.111)  (0.136)  (0.162)  (0.145)  (0.159)  (0.313)  (1.292) (0.378)
N 4086 4078 4078 4076 4076 4084 4034 4069 4087 4106

FE © TERTA TR A ER A A 7R P DA B ROEHAE S 5 FRIN R 22 IR sl e iR -
*p< 05, %% p< 01 ¥* p< 001.

B TR T ARREHEOERENZE » BRMERRIRERRER FE—3 g T

\wﬁwﬁmﬁiﬁﬁ SRR B2 AR R R AIRE DRI IEREAIRE D 3 e b RUZE R - 3R 7 B H T A
ﬁﬁf% EmEHRNAERELENS - FEBTHARENI I B Ea T - KE
MENAFBEMGTER LA - IR AH - HRBAEMS - BEB ALK E
BEREINEIEE - ZEPEMEEREE L - B ARREHERED AR EE
A S E LR ATEEMERH 27.2% (exp (-0.318) — 1, p < .001) - AEEERERFEN 24 FHE
EH 48.6% (exp (-0.666) — 1, p <.001) - HRZLAEZG - BEH AN E T EREEHREN
Y BiEEERERBENEEEASHARENRENE - #BEmS - R 4 BEa5E -

x®7
BERAREHETOFARNFERR » 2014—2015 By " 24
B (2 =R ) A (2R =R )
i) 8 P AR WERE PPl =R ERE HERE p2—Ppl EE
RE P REp2 ZHEPE FRELBI FRELp2 Z % P18
FOHIRET T
FHIRE SISy OLS -0.063* 0,151 %% 0.013 -0.148%** -0.318%** 0.000
FESCR AR OLS -0.115%* 0.171%%* 0.278 -0.118%x+* -0.27 1%k 0.001
WERR A OLS -0.081%* -0.235%** 0.002 -0.229%** -0.391 %k 0.004
BEEER AR OLS -0.087% -0.203%** 0.018 -0.082%* 0,282k 0.000
PERBE OLS -0.101%* -0.198** 0.043 -0.166%** -0.407%** 0.000
FEERHNHE
SEFEY G OLS -0.115 -0.175 0.567 -0.452%% -0.391%** 0.578
biflEe gl OLS 2,191 %% 3,544 0.001 3.239%k 3.55 %% 0.492
HAKAIE L Ologit 0.132 0.047 0.381 -0.303%** -0.384%* 0.491
HENE Ologit S0.318%%%  0.666%** 0.000 -0.442%%* -0.949%** 0.000
BuRe OLS -0.313%%%  _0.965%** 0.000 -0.958%*x* -1.132%%% 0.184

AR E RO RE HEIRNEOE T REREIEOE RS B A ER s M BRI T Ry o (R E R R
TEIE T DAL 7E i vl ]
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A BERATRIER IR s - SR AT REER AN ELEERY T =R S » DAKERE APRRER - AIREE g it
HOPEIER - B hNHIE G - 1] pEEE B RY 2R 2 7% 2 (Grant et al., 2006; Seiffge-Krenke
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AR ARG (Freedman & Berk, 2008) « FAIHER T —%H— L ULE » 73/ LB & H AL
Tk AEFIREEE MR - [EE CEPS B ERIIRETIEE » FAMARZE T AR A B 7 52t —
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In Western countries, romantic relationships are part of the typical adolescence experience, whereas in China, adolescent
romantic relationships are disparaged as “puppy love” and often considered far from malapropos (Li et al., 2010; Liu & Li,
2015; Shi, 2016). In general, Chinese parents and teachers hold conservative values toward adolescent dating because they
believe that adolescent romance leads to various adverse outcomes, particularly poor academic performance. Here we analyzed
whether puppy love negatively affects adolescents’ cognitive and noncognitive development in China.

Thus far, numerous studies have focused on adolescent romantic relationships in China (for reviews, see Liu & Li, 2015;
Shi, 2016). However, some relevant major research gaps and questions warrant further research. First, most studies on the
consequences of adolescent romance thus far have been limited by their reliance on speculative discussion or case analysis.
Although few studies have quantitatively analyzed the role of romantic relationship in adolescent development, they have used
data that are not nationally representative (Chen et al., 2009; Li et al., 2010; Li et al., 2019; Zhou et al., 2000). Moreover, they
have failed to examine the mechanisms linking adolescent dating to individual development.

Second, few studies have used statistical analyses to explicitly resolve the endogeneity problem related to the adolescent
dating—individual development association. Adolescents with dating behaviors form a specific population. Whether an
adolescent engages in romantic relationships depends on his/her individual and social characteristics (e.g., age, sex, and
parental marital status). The systematic differences between adolescents with and without romantic experience can confound the
causal effects of romantic relationships. In other words, to estimate the causal effects of adolescent romantic involvement, the
underlying selection bias should be considered.

In this study, we stated and tested a series of hypotheses regarding the effects of adolescent romantic relationships on
individual cognitive and noncognitive skill development. This study aims to expand the current knowledge in this area in several
aspects. First, in contrast to previous studies, we evaluated the effect of adolescent romance quantitively by using nationally
representative data along with a selection bias mitigation method (i.e., propensity score weighting). We also distinguished light
and heavy involvement in romance among adolescents and thus presented a more detailed depiction of the consequences of

romantic involvement on adolescent development than the previous studies have provided. In our analyses, we explored the role
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of study time in mediating the effects of romantic involvement on cognitive and noncognitive skills. Finally, we explored the
roles of social context (i.e., parents’, teachers’, and peers’ attitudes toward adolescent romantic relationships) in conditioning
the relationship of romantic involvement with cognitive and noncognitive skills in adolescents. To the best of our knowledge,
this is the first study to systematically estimate the causal effects of romantic relationship on cognitive and noncognitive skill
adolescent development.

In this study, we analyzed data from China Education Panel Survey (CEPS)—which is an ongoing, large-scale, and
nationally representative longitudinal survey, conducted by National Survey Research Center (NSRC) at Renmin University of
China. Currently, two waves of CEPS data are publicly available: baseline and Year 1 follow-up. In the baseline survey during
2013-2014, the CEPS interviewed two cohorts: grade 7 and 9 students. Follow-up survey during 20142015 tracked all the
original grade 7 students in the baseline survey. We restricted our data analysis to the grade 8 students in the Year 1 follow-up
survey because the CEPS did not collect information on adolescent romance in the baseline survey. After exclusion of cases with
invalid or incomplete data, our analytical sample comprised 4,400 boys and 4,219 girls, of which 605 and 402 had a romantic
experience, respectively.

The adolescents self-reported their relationship status (ever dated, or never dated). Those with a romantic experience
were further classified into two groups: those engaged in only light sexual activities (i.e., confined to holding hands) and those
engaged in heavy sexual activities (i.e., kissing, other more intimate physical contacts, or both). Cognitive skills were analyzed
on the basis of the scores on the cognitive ability test as well as those on Chinese language, English language, and math
midterm tests, all of which were standardized within the class. Noncognitive skills were assessed on the basis of self-efficiency,
depression, confidence in the future, educational expectation, and learning attitudes.

To estimate the causal effects of romantic involvement in adolescents, we used propensity score weighting, controlling
for selection assignment differences between adolescents with and without a romantic experience. With this approach, all
adolescents in this study could be used for outcome evaluation. To explore the mediating roles of study time, we used the
Karlson-Holm-Breen (KHB) method to decompose the total effect of romantic involvement into direct effects and indirect
(i.e., mediating) effects (Breen et al., 2013). To explore the influence of parents’/teachers’ and peers’ attitudes in conditioning
the relationship between romantic involvement and development outcomes, we employed multivariate statistical models with
interactions between their attitudes and romantic involvement.

A key finding of this research was that in China, the influence of adolescent romantic involvement is generally negative.
Specifically, compared with adolescents with no romantic experience, those with at least some romantic experience had lower
levels of cognitive and noncognitive skills. As adolescents become intimate and committed in their relationships, they may
begin to experience the related adverse effects. These findings are consistent with evidence from studies on adolescents in
Western societies (Connolly & Johnson, 1996; Furman & Collibee, 2014; Furman et al., 2009; Giordano et al., 2008; Joyner &
Udry, 2000; Neemann et al., 1995; Orpinas et al., 2013; Schmidt & Lockwood, 2017; Zimmer-Gembeck et al., 2001).

Moreover, regarding the association of romantic involvement with cognitive stills, study time is a crucial mediator in
adolescents, through which romantic relationships undermine their cognitive skills. Regarding the process of contextual
influences, parents’ or teachers’ disapproval can increase the detrimental effects of romantic involvement, particularly in girls,
probably because it leads to additional stress in dating adolescents. In general, our findings somewhat support developmental
task theory (Roisman et al., 2009): romantic relationship is not a salient task during adolescence. Romantic involvement
might distract adolescents from their current essential tasks, such as schoolwork. Our findings also support social timetable
theory (Elder, 1995; Rook et al., 1989), which highlights the timing of major life events. In China, dating is considered an
activity performed during adulthood rather than during adolescence. Therefore, parents and teachers interfere with adolescents’
involvement in romantic relationships.

Finally, our results indicate that the negative effects of romantic involvement are generally more pronounced among girls
than among boys, particularly in terms of academic performance. A possible reason for this result is that in a relationship, girls
are relatively dependent and empathy for others, whereas boys tend to be independent and focus on satisfaction (Seiffge &
Krenke, 2011; Wang et al., 2021). Another possible reason is that when confronting interpersonal stresses, girls are more likely
to avoid coping strategies than boys are (Grant et al., 2006; Seiffge-Krenke & Klessinger, 2000). In girls, higher sensitivity to

relationship stress, combined with their avoidance coping style, can reduce their sense of control and potentially threaten their
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well-being and development.
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