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Who Benefits More from Friendship? Dynamics of
Adolescent Friendship Networks and Academic
Performance

Ming-Yi Chang

Institute of Sociology, Academia Sinica

Chyi-In Wu

Institute of Sociology, Academia Sinica

Friendship is documented to have positive peer effects on adolescent
academic performance by providing norms, information, and resources, and
these kinds of peer effects are even more significant on low-achieving
students if they can nest in a high-achieving student group (Frank et al.,
2008). The homophily principle that dominates the adolescent-friendship
mixing pattern, however, indicates that adolescent friendship might be
sorted by student family background and achievements, which implies that
friendship might not be able to reduce the achievement gap and could even
make the gap wider. To test these two competing hypotheses, we conduct a
dynamic network analysis to investigate how family background influences
the co-evolution process of students' friendship networks and academic
performance by using data from the Taiwan Youth Project, which includes
a research sample of 2,527 students nested in 72 classes. Findings from a
series of two-step multilevel network analyses demonstrate that students
might self-segregate by selecting homophilious friends. This segregation
makes low-SES and low-performing students less likely to be nominated by
high-SES or high-performing students; differences in probabilities hence
exist for different achievement students to improve their academic
performance. As a result, adolescent friendship networks in the junior-high-
school years may eventually help high-performing students maintain and
exacerbate their achievement advantages.

Keywords: Friendship Selection, Peer Influence, Social Network Endo-
geneity, Consolidation, Taiwan Youth Project

Taiwanese Sociology Number 26 (December 2013): 97-146
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Lynn Smith-Lovin (1987)3 — 4 K & [& 53 F it & #5855 5 A9 A DU 1
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A TRIIAEI RIS IR A A b - WAZEARHINERE N A1 T GBS B SE A
IR GERE SR o KT » Andreas Wimmer i Kevin Lewis (2010)7E—3-#2
HE RS R i bR T NI S D RIA RS - RN - BARER
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8 —RYIRIREE AT - BRESTR A A BUIRGI S AGERE e At
RATRERIRNIE - BE e 4 N B RENS SR R R
B RAERE R E R B A B AT R A B E R I Rk o

bR T LU R R I - FEARW SR - BFUKIE S D F AGH
TG TE LB R L AGEAAS AR - SR T A& B RES
SIE - AR B IR AN - RS - 54 RETER
AHAGERMCR - EOTRATA T HORE - PR E RS
RN » B - AP REVRPE R T VAR ARUBE B AF AR & B RY
B FEAMMAES s WAEZ R E MR EUEE - Fras
R IR RIERIE TGRS Mk — o

3. RBEAET F - FKEMASE SHEE—RERACREE - 8
WS T EWAERAERIE - HHPRERABRRAERES - A



TR I ACKR R B AR F M 2T - BRI EERERRAEE
B EERARABGERE - RMVKFERE SV EREE
kB EE =R A FOFEMEERLE TR o K o ACE
BREER 1 ZE 6 (KESR/NELIT B (#]) F - & () ~&F
Bl ~ REEERE ~ AT ALLE » S BEERTICRAEEESR
SCHIBSERIMAIBEE A 0 1 | SRS LA ~ 2BAiETA
3PHEAER A FEEAEHTRITHALE ~ S BRERAEEGHRIT
BB - WEEENHEEEN S 2-11 [ - D BEE R R R EH A
SE ©

4 HEFEME  AEHERER IR XA O EER—HEHE
HREE R E RIRVEREATRE ) - (RS A] LRERIHHERERE ? 1-6 7
W RBEPESE - G () £ HRESE - RESEMEESE
% LS - EEX > SHEERFHEREES -

5. ARE AR SR R SRR TR - BRI EE—
CHE=ZEMET > FAOEREHITREESIBSMEE - 0 FiR
B 1 RESIBIMEE - 7 | GEEVERE | Ed - JFEH
B AOE2ERSHE AR —RE - B=RIE - SRS

[ BEHEREHRERE | BRI SR AER (2
&~ BZRE 2008 5 BHZRE ~ 3K 2010) - EEHEE(Chang 2013)78%%
£ [ BEFVERE | T BEIE ZE 8 - EERRR
BB AR AR AR A B\ BRI B o TEAH TR [ 4
B | iR R EFTe RN B RIR - R RS E f2 AR
HETRIEFERSR - Hk > ZMEL [T | FREREE FAE
BREVEMRE - SREIREMEE SR G A seE B i S 1T R ER T
BEVFERFICER: - A e R\ BRI B A
HOENMETRS

6. SLAE K%  EHVER BT - HOEREREE R
R GG ETFTFIPPITHESERARHK | - IR E TG 28
B INE RS BRI | > R R = RS [F—EREEE W
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57 TR RGN G2 e iRk | ~ [ IR rgE
BUBVINZRITHRRAIRER |+ A SR A E W R AR AR AR B =4
o RS GERZHAE R RN E - R —ERE
BIRZEER 1 B3 50IRKEE - BRRg - k1 g B2
HE=8XRENRUEER - 1 24 50IRKES - BREE - R
D8~ PR - BMREE N EEE EDRSRE R 0 xR [ R
T8 1 R TER] DU e R s 2R B N2 5 & &
i ©

7.MR] - HPTERIREE AT D ERAGERE - A SRR
BIFAA S ABERF SRR GIIE o IHRERIR BT O FHEBHE—HK
PHEREZEEMER » BAER 1 AR 0 BERHRASCEINE - A
HERATEEMBE I - BEPZEERREEE -

Bt HPER AR B R = R ~ 48 - &
PR AR AR B R = A P s - BUEAT AT BOER S BERR RS
TEEEBE=ZENS BB S A #EL » it s
b A TR RE RS A HEL i B 2 i (composition: change) o ZRHH S5
A Mark Huisman Ed Tom A. B. Snijders (2003)2% FERY /7 i DAREHE] » H
BRI BRAE R 5 E Mt B B A\ B BRI ORI RG » If HAEREREE)
REIABE TR » BROERZ K B AERERAREAS RS B AT B IR (R Rt
Z (structural zero) » JRA » FERZERIFEIA » Jth— Rl B BREAt - fATAEHE
A B3R RGHBAMR o AR AR A B HE R R B —IK
AR - IR A R AR Z B R B 4 B T A N AR AR 4 B
Bk o S ERARER » HEERERIZ B EE — KA EE BN
BB R > VR A BRI RS - R > RMMBE R B1E
A IR AR AR R B BT, - B - (RER ST AR AR B — A e
A o TITEB =AY - Rl B e HoE RS RN R B % 1.5~ 2.5 0
BB E RN — S AP R AR
TAESE 258 = IR AR A e R RREL RS © 541 SR se &R
AR R ERIRE - & EE R EINE E & - AT RN 2 e



14 &HAGEHE =+

BAAEA A ER RN - FRRE BRSNS -
EHBAEE TR SERER S HB R E R o A FE6E AR S{E
FRSERER R T T B RNR —FTs

(=) ik
AHHSE(E A Snijders (2001, 2005) 3% [ R B RETL & {E#E 4T SAB 1
RUPER AT EERE - SEEEE TR = » Bt - SABREAE— B
TR - [RIRFERTE A wr 18 438 B 5 5 nk, ok S5 A (AR T 1 25 (B Rl Y
FERHERE > DIRT— BRI BRI S A TR T — (B LA LR
2 RER R O FRIRET FELEESR O] & a E R 5L B % 4
HIRISRBALR - 2 BRIt s o /7T - M) BeE R I i B S

F—  WFTEIERER AT

BIE HIEEEE B (FEE) RE (%) BREAH
[ — FAE 1-5 3.05 (1.18) 133
B s 1-5 3.29 (1.20) 129
B = R 1-5 3.01 (1.20) 122
L]l 0,1 1,291 (51.1) 0
RBPHBEE 1-6 2.94 (1.19) 61
AR 1-5 2.82 (0.97) 146
HEME 1-6 3.55 (2.20) 207
B — 7 0,1 1,532 (60.6) 138
Bl —HiE 0,1 1,316 (52.1) 139
B =#H7% 0,1 1,195 (47.3) 156
B — 3R FHER k) 0,1 1,824 (72.2) 145
B =R R 0,1 1,630 (64.5) 141
B =R FHER R 0,1 1,525 (60.3) 154
B — 244 8 0-3 1.58 (1.15) 150
Gt 228" 0-3 1.91 (1.13) 142
[ =424 0-3 1.94 (1.10) 154
B — R 0-10 1.58 (1.54)
B R 0-10 1.91 (1.63)

B = 28 0-10 1.94 (1.60) 0
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HOR BRI AR R EREEIREEE - HR - HRIMEEEER SR
FRAYEIE RN ERE © SABAKTE RS A] KEEFEFE(Markov chain) » fREF£
WHZEIERIAAEAERT - AR E RE S H R R AT -

SAB HA HEETTENF (actor)EAFEH B HEAE B9 A ZH BRI
e AIHERE R AT A TTEIE AT R 5e B HFUE (full knowledge) » KIS LE3A
BELIRCENIRIHEEFTTRRAE - ITEIEEARE [ BRMERE | REW
2 O BME R AGHR R (outgoing tie) » DIRGEGUEHEANITR (£
R ) LAAIE S RTAIHEEIRAE -

fEnt ERERE - EITEE 1 B | ST TR (R I (share a
tie) » JE M EARIHEREBALR A AR T & K A AR B2 - TR
i a8 T RERE RS = AL TENE h T - A1 h ATRERI A B i 7
—jkd(share a node) » EFHIH FE LI G ML - REEMA DB L
RN o [RIERRY » & i EIRE ARVERSERCE » AR ZIFRIEE j B0 h &
FmPIER 0 PIRERIL A T j B h ROBRZEREL < SERREFTER MRS A
PRI > JRRIHERS PRI BRGRE T R IR NI RIEAE - TR AE 4
FHIERY o RTINS AR BFEEILS TN T 44
#(out degree) ~ LA E(reciprocity) ~ JERZ M (transitivity) DA Kz 25167
14 (balance)ZE AT o 2

R R GRS BIREAY S IR EIAEK - SABIRYE R r] R PEETE » &
FE AR E R E] (moment) » (KR E RTHEEANTRAZERALR » R
AIRER IR ERTENE - FAE—E/IVINITUE - T RERR U e
FAATEERAGHRAGR (BIA0 1 B j ZSTHERAGR - 201 B2 h HETERE
/) -+ JRATRER SR H CRTTR (P01 ESEEmkia_ ke —1E e
i) - SEEHRUING SO - [FIRFSUR TSR - R T —(E
W IR HERE L > AREC e B CEEAMTEN B A T~ —(E A S R
TREATR (BI40 j B2 h BESTRAGR - B RUBRSERESCE ) o

e L MRS BIREEURITRENRE » SABRAU( R

2 WM N MR 4 ] A 0 R BRAE 7 A A Mk — P LHFF R



K8 (rate function)Ed & Pk #(evaluation function)’ AAE LIRS B (R ED
FEAVTRABIREEM LR » Hrh » SR B TEI 3 W KBS
B A SR UG - FME BRI 2R AR (RSO B TR L
i35 HUREZR (probability) o FHAZRIFERY B RUTERR A B S s 2
TRUCERIRH (IR AR ) » At - BAERERER 1E
FTMEHH L - SHEENBE I REIIRGIETE - FE S METER o A
Ferp AT & 5 B 4 BIRERUFFE BT T -

S x) = 2 pEsi(x)

Hep e REMTEIE 1 15 - 5 k (B8 i (o) BHKBE RGH SR
ERTSCR o [FIRAY - SHE 3 RREIRBRYFMER OO T

‘f;beh(x’ Z) = Zkﬂsehsi?reh(x’ Z)

si(x, 2) RFEFEHR A B3 0E > AMTENE | B B KT BB R
B AR E A B C AR I KRR ZERCGR] - RETTAE
RHARHEA B SETRESEIE > A B2 EE LB T B MR T B
BRI E TR o HTSCHR S B R lAEAE P AL AT AR S IR 93 B B
BIE s () LUK s (x, ) H o

At AT RSB ERER FME R B - SAB FBANRA TITR
QUSRI R AR - B TEEE (2R ) EREER - #E
[EIEAT B UUREE RBIRIEEE R IR L - 72 SAB AT
W A —(ER R BRI S AR TR B E R M - (R RERR
HE KNGS B RE S i SR U R A R R B AR B o

AHHFERTE RO SE B RS DA B B E T - SRR AR
AR 1 28 2 B3R > PRI AR B3 5 (boundary) » 37 AFEAR A
HROAERS BB T B AGGEHERE FE R o BTRN 42 55(2006) 14 5 D F /Y AGH
NS ENREHETT T - Wi IG5 T O F W KRERE EhRE 1

3 3F{% % (evaluation function) £ Snijders (2001)/& #4 2 B 4% % ¥t (objective function)
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PERFEIRIZE SR © it - BFEEGET O FRAGENE B RE 2 R ERE
HEDFEFERILRA FMA R ER L > I Snijders 548 HHY
T B T2 AEME BB B & F—{E 58 B AGEAEHE (complete social
network) » 43515 FITEIRIRIEBYES T 434 » Bce PR Snijders 42 Hi
B S Bt e i84& 2 JE§ 2R 43 #(Ripley et al. 2012; Snijders and Baerveldt
2003) » K5 72 {EHERRAERES Al E TS SR INLAR R » DA S UES BT
HRRERE R AR © BARSTL & HERE 2 /@R - FH2H M —HIER
HH o

AHAFZe(#E F Simulation Investigation for Empirical Network Analysis
(SIENAETT BRI 47 - AT A B 1 8938 B G #ckE R (RROAS -
R-2.14.2 for Mac ) HHH) RSiena EH4E (kA @ 1.0.12.204 ) ETEE
Variis

P ~ WFFERER

(—) DA SELEE SRR T RIS AGIRIL

= I FTRAMR R IEE RS SRR IR S H =R - Bl
BB VRN AR Z PR BETEAS T 5 R BB EHE » MK
AHAAEHER - AT AR R RS R ES D ERIF TR M9 5% bt
FEH ST ~ SPGB E - Bt RES D ERIER I 5
L~ PIIERSERBEE NI B DA - IR=FrR - P HILHR
BUERRZEBRNET IS > BERRBIFNE DT EARE 2
EREAT ~ REMSEERENTIF > MERFBIEN TV FRIE
B SR REBE ~ RIETW KRBT VERE > B— B2 5
ZEAN o BR0E - TFIE—D B RERE SRS TR AL - HERER
MaT P ARERIEE DRI REETAC T 5~ SR Bt AGH & R
PR EBNE -



18 &M% S =+

EZ TRREERHVEEF KA REEHAS EL SRR

HFRFREE R RSB
REEitR  BE— B = B — B 5=
E(<Q1) 5.05 5.12 521 3.25 3.34 3.03
th 5.76 5.73 5.73 3.21 3.40 3.03
E(>Q3) 7.09 6.92 6.86 3.44 3.59 3.23

RE IR D AP RIS o

RSB

HE IR Rt

A B— B = B — [ [ =
1-5 4 3.97 3.97 3.69 6.31 6.21 6.23
6-10 % 3.64 3.68 3.50 6.14 6.03 6.02
11-20 £ 3.30 3.33 3.17 5.88 5.78 5.89
21-30 £ 2.93 3.02 2.73 5.75 5.62 5.74
3L 4L 248 2.73 227 5.89 5.70 5.75
() FEERHRT sl E D RTACGH EE 52

AW ZEE BRI R RIS RETHASE SR e BV EEEE
AR E S & - RS A M B FH R B R D SRR A%
PRI 2ECERT & - BMTE Jefhilir 80 AN - BRI s
PRGN AR 5 R - BHIFRN A BB A R A -
DIPRE R pETHAE T RV AGEEFRACR - MR NRIUATR © [EEER
& > RIABHIRRIFT AR B S WA RS - AR A 2R 4 60 B
AL R LAE VR A E W R R - B RIEE R R B
BT » SREHEARE ~ PR E SR AR AR R S Re (e E
& REHBRIRAVIERSL » BB E Rk e B RREZARUFTOFENE X
ARSI - (ARSI B ORI T - ZREN
KAV B D E 2B AIR &

B AREREMEE RRNET O EEERNAREES & ?
SEEER I RIRT I E RS AGHENREEE - B RE AR E AR
P2 o A —REUR - B AR RETACE AR - BTt
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KPR R DR AR
e B = B
i s.e. B se. 5 " ; —

RAENEAG BB
B — 28 B — A s 4913%%% (0.150)  4.937%** (0.158)  4.870*** (0.151)  4.795%** (0.152)
B~ = AE A AR 4.414%%% (0.128)  4.420%** (0.128)  4.327%** (0.125)  4.366*** (0.128)
R4 2150 (0.049)  -2.181%** (0.051) -2.230*** (0.052) -2.259%** (0.054)
HHE M 1.362%%% (0.038)  1.397*** (0.038)  1.401*** (0.040)  1.453%*% (0.044)
BRI 0.172%%% (0.024)  0.147**% (0.025)  0.119*** (0.026)  0.121*** (0.025)
it 0.290%%% (0.014)  0.302%** (0.014) 0317*** (0.014) 0316%** (0.014)
PR 1.240%%% (0.050)  1.246%** (0.052)  1.256*** (0.050)  1.270*** (0.051)
FGHEER
REETLRE R (f7K) 0.007 (0.006)  0.005 (0.006)  0.000 (0.007)  0.000 (0.007)
FEEitkise (0) -0.018%*  (0.007) -0.017*  (0.008) -0.015%t  (0.009) -0.015t  (0.008)
REETLICE R ELUE) 0107t  (0.064)  0.095 (0.065)  0.086 (0.065)  0.073 (0.082)
L ASAEDU M X ACRERE A1 -0.019 (0.143)
HEME (1K) 0.024*  (0.011) -0.019 0.013)  -0.017 (0.013)
HEMZ (B2) -0.016 0.016)  0.007 0.018)  0.006 (0.019)
AL M) 0.217%*%* (0.056)  0.090 (0.058)  0.096 (0.060)
#WE (k) 0.075**  (0.029)  0.016 0.029)  0.021 (0.030)
g (Bg) -0.031 (0.042)  -0.032 (0.045)  -0.036 (0.046)
wE (CAeE) 0.047*  (0.024)  0.021 0.026)  0.023 (0.026)
B (IFR) 0.101*** (0.017)  0.096*** (0.017)
B (B2) -0.093 %% (0.024)  -0.089*** (0.025)
B (RO ) 0.585*** (0.063)  0.679*** (0.094)
ERERAROIE X A M -0.503 %% (0.200)

FF  AREHIE TN EENREEEREL > B 2R R R =
1bEZR ~ B LR IE - HAOE N - RETRER - Z0EHE - /g -
RHRH AR » IR R F Y E2E B SETE o

tp<.1, *p<.05, ¥ p<.0l, ***p< 001

SLRGEMS » FRIETEASE SRS I — AL > MES D FETIK
AHBAMRRIB AL L (odds) /2 A EERZBAFRAY 1.11 f55(e™Y) « 23 - iR H T
B ATABIR BETEAS T SR B (BB A R RS RROR, - R
HAOEHCHREMREERERAAICR - KEtEE REEINI—%
iz > BAFERAIE ERZRIFATARI B LR TRHE 2%(e™") - 177
KGR BETAE T SR BRI & SO bk R B2 SR R B B L o BERB T
B BOEERRR - AR R ET RATRIEERIAINA -
TR - A FIEFEE AR T 58l EH CARUIBI R RS AN - 51
i AR AL ER P /7 SRR 31— E(Zeng and Xie 2008) o



B KB Blauly [ mERE | S - AR REAH
SRR EM R E A E VO FERAGHERR B AR ENCR - RISk
RERETVFGLERNTENRABERERSR - FRNEE LM
TS SRR E 8 H DRGSR - (ZEIAL Y o HA
TRERER > BAOENAEIEMROUE s E RO R B
TR E B — » MR EHEE RISCRIBEZR - HOH#H
BHERENRGHE HPMEARZEGERIAZE R - IFR
W B BRSBTS ERER S [ M H DRI AGR e © i
— 4 Pl A — B R RURER - BMEER  B e TEIABE L
B HE BROR 21, » SRETHAE T SRR FS R I R R
SR > WIREA A RETEE SRR E LM a8 T VTR
FCERE o HOR 0 iR B C R AR RGERRINCR - AEBCRIERS
EREMEE RENE P ENICERWREE » I KR ERIER
7 BREE L B AR o

IMRAEGENAERE T - BREEOHR T O FHAE BRI
A vERCER e — - EMTRREEARRIIRE - e BS54
b RREER I RN o Nt > BFERAR =IO T SRR A
RR - EEEIRTEHE D FRER A A CE RN - WA
THEREMEE R - 2 HE ~ W SRR SEEH TV FL
FCEFBRHEZ B - HESRATET > BEEAR LR TV FR
EEEERIF A S FBRZRENRE 2 —  BERAE P EAL LRIER
73 R EE MBI EER REZRELR - SR =R R R A
HE AR RERRAE R FGRE b i KAV SER R IE M
% FoRBOERGE T - B S [ H [R5 4 M R 47
K T EH CRESEBELR B MR - BURBGEFR S DERA g £8)
RRAMARINK - FR - B ERIEE 2SR DU - BT

AE RS REA LR T S EE B THORUL - [ PR | &
TEFTR A B T A T i B B HURRE - AR HAARE R - EE TR
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BURIET ~ BOFREAG - Bt R p B S RE IS AT B[R] £
HUREE - At - BB HEMATS - B~ e At AR R -
SEREN T | HARRIEAIE & - SEME AGH SRR fa MR R R ZE it =
HYELERREEBE R A B S RIHIAL © [ERTERRRE - BINAZERHM
HUEESCR R - I E A ENHE AR - FIF - SRS
TR HEECR YRR - JRRD > BRI A R M A E L
EFRERCRA T/ EIE - N T B I ERE g B R
MHER > Bt R =F AR E R - I - S5 P
5 A A B R MSCR o

A B FP IR AGESAE R DIRME BB R = - BV FRESE
TR ARG AR IR - AR AEEARREE T - TRR—EETEK
PRIz~ —FIFFRITRES - WRE D FF AR AZEEER
BESTAETR L RIRRUME B - BFIER ] URS SRR B AR H
VERAR R ARG RINA - FR - RRATA R A
WL Fr LA ARINT AR R SR AS IR B AR DU AT BERS 2SR A -
It » Bl — R EERE » BAHEE A A M P REBLAGEAR A B
TEM > E—PIEARTH DERGHRERRDIERCR - BAIUEH - Skt
HEH RPN S AGEM A E AR AR (HEREER I B A
AHM ARG 2 B D FRRGERE o HlgE R = g ey » a]
DIgEER - EIIAZAEREIE - HORERKEE RIVER AGLER
RER - (BT SR MERCR R AR B R A - BUs - gt
R SR DUERCRER 22K B SR B REAR AL R 2 AR AT 3 7 A4
I AGHEE LR BROR

534V RSB TT I - SR B AGE M A MR ALAF
HRAAEE » EEFIRARMRIH IR — - TERREGE
WA » BB ME £ 2B RYL BRI DR E -
It - B FERIE AR B PR - R AR 222 B AR Y &
VEREBGRANL - & RSB P AR AL PR R AR
IR A AR o 5351 PUBdEa = B A Y » P38 BRERSE oI



PERSCRAE 0.585 HEHNZE 0.679 » ARHAHA MR E 1.401 $EHMZE 1.453
SRR TAIRY B 1A ALF PR T 22 SR Bt AR (DU B AGRE AR AL MR
BRR - B B E R RS ] RE B R BEntAE 5 SR
MBI R B S VR RRGERE - 8T A —AZ A
PR - SRRR IR A S B E B AR R B R A TS R B B AR A
It EEE RS A A e BN L T D AGEER -

AR FE R EAGRE (AINgRE A ) G8AGEM AR A
ST SE SRR USSR, » (B —RERIE SRy - ATREIR RIS »
BISMIR T ER SRR RO - TSR S H DRI
R © 534% > BISMISUR IR R 58] —BHIAE R - BIA0 Vaquera B
Kao (2008)gi Baerveldt 55(2004)FE 2 AN A MR
KRR » {H Wimmer Bl Lewis (2010)#HHFEAIN A S BURDUKIE - [FRs -
B P9 A M B SR M R RE L B A5 b — (B S S 21 Bas - A
Wimmer B2 Lewis (2010)ARF 52 > JRAIHARMERE T FEA R TURE
BLFRLERYZZ LR ISR © (AL - BRBOERE PR MRS AR AR I ERY
BRI - PR EARACGE— DR -

S E VEREEERSAE - EYIBCEEEAKEN - A2z
MR EHIEE RHARE - SaiEERE S RS SR ES
VEFRFEMIEE FHTAGHEERCR - BMIERE D ERTEIRAIREE
ST SRR - SR R B A2 R R EHASE R B AR
ZREEE - B ET R RE T VTR RIS R T
WEEEREGET SHEm AR EER - MREIRPRA - AWFER
FAZREER L J@ R T » St — (BN RS B2 SR B B G
Bl AT - BERAME MRS 72 [EEREIATRER - EfRERE R
RS SRS PSR RCR AT - B AESE RSV B & T
o IUATEE RIS ASE S eE - fERAT - BREHAEIIHR
FRH S BLERSE B RRED REAE AR I A BB IR IR B S0 A et SR (RS
1) o B RIURATEEIER R ERCR o HATSAB HAEERZ — KN
A—{EPEFSEIE - Kt > $HEERP antRk HE RHE R AEE 2
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RO JEERBTASTERSE T D S

PERR A EAE PEAR S i 5
IR ERES HRER ERES
B s.e. B s.e. B s.e. B s.e. B s.e.
KEETHRE 8 (1K) 0.000 (0.007) -0.002 (0.007) -0.031 (0.030) 0.000 (0.007) -0.007  (0.024)

IR

REETHESE (HT)  -0.016T  (0.009) -0.024*% (0.008) -0.127*** (0.034) -0.0151 (0.009) 0.008  (0.029)
REETHEASE (FAOUE) 0083 (0.068) 0088  (0.068) 0.122  (0.289) 0.088  (0.067) 0322  (0.225)

HEHYE (k) -0.018 (0.013) -0.018 (0.013)  0.005 (0.056) -0.018 (0.013) 0.017  (0.044)
HEME (B2) 0.004 (0.019)  0.009 (0.018)  0.141 (0.077)  0.004 (0.019) -0.014  (0.062)
HEHASE (AR ) 0.090 (0.057) 0.076 (0.057) -0.315 (0.241)  0.100%  (0.056) 0.347% (0.187)
g (#FK) 0.019 (0.031) 0.011 (0.031) -0.173 (0.131)  0.020 (0.031)  0.070  (0.105)
#iE (B2) -0.032 (0.045) -0.029 (0.046)  0.089 (0.194) -0.032 (0.046) -0.003  (0.154)
wWE (FEeUE) 0.021 (0.026)  0.028 (0.026)  0.127 (0.109)  0.018 (0.026) -0.105  (0.086)
B (k) 0.100*** (0.017)  0.092*** (0.017) -0.121%  (0.073) 0.100*** (0.017) 0.021  (0.058)
2R (B2) -0.089 *** (0.025) -0.097 *** (0.025) -0.108 (0.105) -0.089*** (0.025) 0.012  (0.083)
B2 (FREUE) 0.657*** (0.095)  0.636*** (0.094) -0.279 (0.398)  0.654*** (0.094) 0.185  (0.315)

B U X KFE -0.440%  (0.191) -0.420%  (0.191) 0.508 (0.806) -0.435*  (0.190) -0.694  (0.634)
AN

# - AREBHIEIIYAI PR A B - BT SRR O B AR A2 AE B FIIE o
fp<.l, *p<.05 **p<.01, ***p<.001

AR FI ARG R o B R AR IF IR BIE S H0F D8 AGHE Y
A PSRRI IE SRR R I B E B R AIRE -

BT SR ROK R - ROGERBURIDRAR it
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