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The impact of perceived urban biodiversity on residents’ subjective well-being . a

case study of Beijing
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Abstract: Rapid urbanization poses significant and multifaceted challenges to urban ecological environments, as well as to
the physical and mental health of urban residents. In this context, urban biodiversity emerges as a key component that not
only enhances a city’s resilience and adaptability to environmental changes but also contributes meaningfully to the
psychological well-being and life satisfaction of its inhabitants. Despite growing scholarly interest in the health benefits of
nature, the specific pathways and mechanisms through which biodiversity exerts influence on human well-being remain
underexplored, particularly in high-density urban environments. This study, rooted in the theoretical framework of
environmental psychology, investigates the relationship between residents’ perceived biodiversity and their subjective well-
being in Beijing, the capital of China. Drawing on survey data collected from urban residents and employing Partial Least
Squares Structural Equation Modeling ( PLS-SEM ) , the research seeks to identify both direct and indirect effects, with

particular attention to the mediating roles of nature relatedness and restorative perception. Several important insights are
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revealed from this study: (1) Both perceived biodiversity and subjective well-being are generally rated at moderate levels
among Beijing residents, yet significant differences are observed among demographic groups and across biodiversity
dimensions; (2) Perceived biodiversity has a statistically significant and positive impact on subjective well-being, with
plant diversity and biodiversity-related activities ( e.g., green spaces, ecological infrastructure) showing the strongest
effects; (3) Nature relatedness (i.e., an individual’s emotional and cognitive bond with the natural world) and restorative
perception (i.e., the psychological recovery experienced in natural settings) are not only positively influenced by perceived
biodiversity, but also significantly enhance subjective well-being; (4) Importantly, nature relatedness and restorative
perception serve as partial and sequential mediators, forming a chain mediation pathway that explains how biodiversity
perception translates into enhanced well-being. By clarifying these psychological and perceptual mechanisms, the study
advances our understanding of how urban biodiversity contributes to residents’ well-being beyond mere ecological or
aesthetic value. These results underscore the importance of integrating biodiversity considerations into urban planning and
public health strategies. The study offers practical implications for municipal governments, urban designers, and public
health practitioners, suggesting that promoting biodiversity—particularly in terms of visible vegetation, ecological
infrastructure,, and educational engagement—can be an effective approach to fostering a healthier and more resilient urban
population. Overall, this study provides valuable empirical evidence supporting biodiversity conservation as a pathway to

sustainable urban development and enhanced quality of life in the rapid urbanization process.

Key Words: perceived urban biodiversity ; residents ; subjective well-being ; nature relatedness ; perceived restoration ; Beijing
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Table 1 Demographic characteristics of the sample
gl VeSSt NEC HeBl/ 9% || 2 Vgt NE Ll %
Categories Index Number ~ Ratio || Categories Index Number Ratio
L B 119 394 || SUfbfpE LA 9 3
Gender ik 183 60.6 || Education wh/ it 11 3.6
A 18—25 % 93 30.8 K% 13 43
Age 26—30 % 81 26.8 R 89 29.5
31—40 % 76 25.2 i+ KU 180 59.6
41—50 % 30 9.9 || MEEfEE LA Lk <100m 98 325
51—60 % 6 2 Distance from residence to green space 100—300m 78 25.8
60 % L I 16 53 300—500m 41 13.6
JRAEX HHEX 76 25.2 500—800m 32 10.6
Residential district HIHIX 51 16.9 >800m 53 17.5
HRIIX 6 2 S5 H AR S B ] <10min 113 374
FadRIX 10 3.3 || Average daily time spent in green space 10—30min 115 38.1
FHKX 43 14.2 30min—1h 58 19.2
Aseilx 17 5.6 1—2h 10 33
HAl 99 32.8 >2h 6 2
IN;LON <5000 J& 122 404 || B HS LIRS AR 4 13.9
Individual monthly income ~ 5001—10000 J& 71 23.5 || Weekly frequency of green space use 1—2% 159 52.6
10001—20000 JG 68 22.5 3—4 K 64 21.2
>20000 7T 41 13.6 SR E 37 12.3
JE AR <14 53 175 || REAEAXNS ST EDZHEME 2 102 33.8
Years of residence 1—5 4F 100 331 || WEEHE % 200 66.2
5—10 4 62 20.6 || Have you ever seen or participated in urban
>10 4 87 28.8 || biodiversity activities
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Table 2 Overall perception of perceived urban biodiversity and subjective well-being

eSSl T ¥{E b2
Categories Items Mean Standard deviation
AW Z R Lk EZ =2 eIyl 3.23 0.690
Perceived biodiversity ~ PB1 AH )b 851 3.26 0.749
PB2 4 78 75 B 3.19 0.787
B 2R 2R 3.01 0.811
PB3 &2 Fp 2R 2.98 0.862
PB4 15 28 B 3.04 0.869
L s Z R IR 3.05 0.805
PB5 & HiFh 3N 3.00 0.811
PB6 E& i B 3.10 0.886
HoAEF A 3h ) 22 R PR IR S 2.51 0.905
PB7 A5 4= 2y Rl 2 2.54 0.924
PB8 HAWET A= gl 4y K JE 2.47 0.942
A SR AR 2.87 0.841
PB9 JbnT Y A BE R 2 A 2.89 0.899
PB10 JbT i A= 4% T AHUER 2.85 0.898
HE W 2R R U B 3.05 0.785
PBI11 A=Wy Z2 b P Vi A0 i 55 A 3.12 0.883
PB12 A= W) 2 FEPECRAPRE A8 LA T 3.15 0.885
PBI3 AW Z MM E L HE 2.90 0.931
F W A R SWBI1 FK A A I 7E K2 507 #8308 T30 Ay #AR 3.33 0.850
Subjective well-being  SWB2 F& 114 1% /K AR 47 3.25 0.891
SWB3 Foxt B 19 4 16 AR il 2 3.71 0.774
SWB4 Hil, KE 44538 T A% h A E R B A HEE AR 3.36 0.882
SWB5 S K 15 B I A W I SRS A 3.41 0.857

PB . A= Z R IRAN Perceived biodiversity ; SWB ; ERE IV Subjective well-being

R3I EYSHEERARIVEEBRHAOZITZER

Table 3 Demographic differences in perceived biodiversity and subjective well-being

e , _ “ H W) LR R ESp Ve

A PSR S setih ag EOEE , L ,
. . Perceived t/F Subjective t/F
Demographic variables Index Number o . .
biodiversity well-being

il 3 119 2.85+0.63 -2.381" 3.30+0.70 -2.263"
Gender 'y 183 3.02+0.62 3.49+0.69
JEAEAFBR <54 153 3.05+0.61 2.625** 3.40+0.68 -0.287
Years of residence >5 4 149 2.87+0.63 3.43+£0.72
JEAEX VAN 203 2.95+0.62 -0.423 3.42+0.68 0.312
Residential district B S X 99 2.99+0.65 3.40+0.73
REEZEH 2 102 3.24+0.66 5.813***  3.66+0.68 4.550***
H:avﬁ youA ever -p:fr-llmpaled in urban & 200 2 8240.56 3.2040.67
biodiversity activities
FEE B 300m P75 Gt = 176 2.95+0.66 -0.454 3.42+0.69 0.258
Availability of green space within 300 meters & 126 2.98+0.58 3.40+0.71

of residence
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18 #3 SRAFEL AR IR AR AR BRI B X SR AR R Y S M Y LIt ] 9
B i Syt Ay EOSHREEER I ,
Demographic variables Index Number Perceived v Subjective vE

biodiversity well-being

& H 2 45 B s ] /NTF 30min 228 2.92+0.60 -1.883 3.36+0.68 -2.572"
Average daily time spent in green space KF 30min 73 3.08+0.70 3.59+0.71
ER 18—25 93 3.15£0.61 6.310** 3.5420.64 4.659°*
Age 26—40 156 2.87+0.60 3.30£0.71

>40 52 2.89+0.66 3.53+0.68
HERE R LR 33 2.84+0.55 1.022 3.35+0.85 1.293
Education EN A 89 3.0220.60 3.33£0.81

i+ K L I 180 2.95+0.65 3.47+0.60
B J o P A b A A 42 2.82+0.46 1.581 3.0120.66 6.334%*"
Weekly frequency of green space use 1—2 % 159 3.01£0.62 3.44+0.66

3—4 63 2.99+0.67 3.57+0.77

5L 37 2.84+0.71 3.48+0.62

w kx| ko x MM FRTTESE RAE 0.05.0.01 F10.001 K- | B3

TEARIR 7T, 18—25 2 BRI ALY AR MR IBHIK - 31y, HL 3 00 S AR i 9 85 K 5 26—40 %5 AR Y X6
TV ZREM RSB BURAKO AR, #2501 Bon AR e A AR B ER BT K (X2 =17.875, P <0.001) 5
SR AR (X? =24.389, P <0.001) AR 325 5%, X T e 30 18—25 2 BHIATE A= W) 22 FF M I A =
WS AR T T A B IR 5940 A2 4 R, 18—25 & BRI 01 & A\ B4 158 B8 1 4k b 119 IF ] 8
ot 30 Ff, HL 2% M ol FAI R A iy, S AR AT T A ) 22 R P A B v P R B RIS T T AT T A S A ek, AH
b2 T ,26—40 % BEURTE Sk b A A R R B4 e e 341

F4 FEAOGIHHFESFMERITHNXR

Table 4 Relationship between demographic characteristics and green space usage behavior

244k H WLEEk
e 1555 i) ] B J) i FH e AT
ik . oo dailv 1 , ace us
21 51 Average daily time Weekly frequency of green space use
Grouping i . - X2 X?
R Groups spent 1n green space
variables y
Sk
<30min =30min AN 1—2 3—4 U\ X
D
AR 18—25 ¥ 79 14 17.875 *** 10 56 20 7 24.389 ***
Age 26—40 % 121 36 25 88 29 15
>40 % 28 24 7 15 15 15
P Bk 96 23 2.844 21 60 20 18 5.267
Gender bk 132 51 21 99 44 19

KT EHHRIRW AW RIR 32 A W) RV B AL 20 1 e R A2 ) 22 RV B A W 5 A 87 T
BERTREZHEWER, AP0 R 2581 B0, Southon 552 48 1, A S A F AR IR =
AR AE ) GRS S8 A 25 Y A RURA | 2 004 A T A= ) 2 R O IR T, ISR A AT T SR 4 9 R
WA SRTFRARER

TIAN  SEAEAEBRAAE A W) AR PRI A B2V 22 S, e A N D I 5 4F B9 i RN B 2R ) 2 A 4
HH R, X —EEWEIIE T RIEAE AR —PRBE rh | s RO 2 3 [ 9K S0 AR 25 2R 40 S BE 3 o, i
IR B A ) R

Lo 5% A I ) 1 s el P S AR 3 AU 2 LS AR R AR B R 25 e . WP o, B SR A T St Ml 3—4
UCHA Ji BRI H AR SR 05 A ST 30min Y RSEARBUK PR X 3R, S AUV S —Fl B AR BT
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10 xR 45 4

IR BEHE AL OB 8 AR RN I, I R X T R s M 2 bt () ARG UG, SR 2] 1) S A B o g

e BRI R, A DX St ] R4S B 5 LA K 2 D R AR SCRIFE 0 A ) 22 AP TR R LA e 32 S A SR G i
S RAT X B N B AR AL 5T T REAEAE R I )

3.3 WA AEERAN S AR C R
331 EBA

5, A SPSS 27.0 X B AT L) (i A (B WA BEAR PS94 DL K bR 22 0047 204 IS (EA T - 1.141—
0.293, W FE{E A T -0.534—2.706 , FUHE 17 AR ASLaXHE/NT 3 FIFEEELFE/NT 8 IYZOR ™ X R
SIS,

HUR,FIH PLS-SEM XA ARYHEA T A 0 . AN B 5% A 0 A5 8 Ja T s e R 0 s A 78 | ] a5 0 R - 8%
fif ,Cronbach’s o {E LA S 414515 FE ( composite reliabilities, CR)3 PMEFRKG S AYE B ; F 4G 8808 5 X 18K
FE R BB R AL RS

TERHRUE B g b 3 7E 0.6 DL BB B RAFAHEAR1F BE 5 Cronbach’s o KT 0.7 K42
B2 0B RN — 2ok A A SR KT 0.7 MR 4S5, IR AR 32 AN | A4 4y ZREE
J&H ( perceived biodiversity, PB) 4E ) PB5 . PB6 . PB7 .PBS8, ¥k & /81 ( perceived restoration, PR) 4 T
B < ARG 30 T L ) sh A ) A A S AT LR IR IBEILO I M e L S H AR5 1 ( nature relatedness, NR) H < R
FHAL RS Bt 2 AR A 705 F AR SR B by A R T I T 0.5, J8 T ICRGE I T IR . PR B 1Y 26 4
R AR AEAL PR 20 7 0.633—0.845 Z [H], #8453 1% FE L 4F ; Cronbach’s o {H AT 0.782—0.893 ; 4 &% FE{H
£ 0.782—0.893 Z [b] , FRIAAM 5T 4 A8 i Z MR 45 R AT —BobE . IS R8s & R (R 5) , A0F5E
D AR B R i AT HEE

£S5 HHEVSHEEBRNMEEUEFRAXRANNERIREER

Table 5 Reliability and validity analysis of measurement constructs

A7 i T Hr#m wIERRE ABFEE SEFEW T 2
Variable Ttem Factor loading ~ Cronbach’s a CR AVE
HE W) Z R B Bl @nNioL i LYk BT 0.657 0.893 0.897 0.538
Perceived biodiversity b5t fAE B 7 15 RIER A 0.712

b5t 1 2 2B 0.719

65T 1 5 2B R 0.750

bt iR B B 0.767

A6 4 A B T AR 0.744

LR SRR SR AN IR 55 2R A 0.800

A ) 2R R 1 A A B e 0.772

YRR E R E 0.669
PR A2 PRI IR b ) ShAE P REAS L S [ 3R Y T R 0.744 0.890 0.902 0.600
Perceived restoration PRIGIRTT BL A0 sh A W) A AR S R 8 , 1k R F i 0.783

Wy, R 5 ’

PRI IR T BL A 3h ML W A0 AR A IR B, 4 3R A R 0,796

ik )

PRI IR L A ShAE Y AN A S8R5 1 b AR TG 7 0.792

dbntEs A5 ’

IR R T T BB Rl Shd ) A SR 0.828

PRI AP A A A S NS R SR 0.759

FeAe T P UL S B B A5 2 MR 1 SR il 0713

Ak ’
A SRER 4 BRI TN SR IR 3 BB AR 5 0.633 0.782 0.803 0.535
Nature relatedness LB A RARAN -0, SHEERE 0.673

WA A WiRE ’
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18 14 TRASE AF L IRTTAE ) 2R M RN G 32 O S AR 5 A 5 —— DAL T A 4 11
ekt i WG RMEREN AARE TR
Variable Item Factor loading ~ Cronbach’s a CR AVE

FRAN A AR B9 OC F 2 TR A HE B Iy 0.765

AT B R — D) H A AR A 5L A X H A 0.803

BHEHENIKRR :

oI TEMR L TR 2> B R Rl B B AR Sl 0.769
EVE =i TR A I AE R Z 07 TR L TR A B 0.812 0.876 0.877 0.669
Subjective well-being 1Y A 1 KR 41 0.841

Foxs B A A T AR R 0.845

Hii, KE£H8 T AP REESIMEE

0.837
R4
SR UL IR BLTE 1 AR T IR SRR 0.751

TERR RIS A B0 | A8 1 ) - Y A< HUJT 22 (average variance extracted, AVE) KT 0.5 A0 BA R AF1
RARE ,AF N AVE (B A5 MR T8 5 A A DG R0, I F R R LA A X IR kdh, i T
£ PLS-SEM H [FI 2 11 fay i 2 9 ity , DR e 2 T80OR 94 53¢ 5 — B 5T HE % ( heterotrait —monotrait ratio, HTMT ) He£5
B IPAT LR X% 38 % HTMT {HAE 0.85 AR A A AR ELAT [ 45 10 DX 850 AR A 58 A 70 A2 4 1Y
AVE fHA T 0.535—0.669, & KT 0.5(3K 5) ; BRI X REE/NT AVE BV R (3K 6) ;HIMT fH A4 T
0.211—0.797, % /INT 0.85(FK 6) . K ABF 5T I AR HAT R AT A9 SR 6 T IX AR

Ro HEEHEHRIR

Table 6 Discriminant validity of the model

. ISR -PL T E S T-FR T LA
iy Fornell-Larcker criterion Heterotrait-monotrait ratio
Variables
1 2 3 4 1 2 3 4
1 A=W ZFEPEIEH Perceived biodiversity 0.734 -
2 PR PN Perceived restoration 0.252 0.775 0.260
3 HIRERSGEME Nature relatedness 0.189 0.628 0.731 0.211 0.727
4 FWEARIE Subjective well-being 0.373 0.501 0.497 0.818 0.407 0.560 0.589 -

3.3.2 LR S Hr

B SCX AR AT 2 IR VARG DA 22 I IK AT (variance inflation factor, VIF) A#8%5, L 10 1 A J W
P24 VIF<10, WA A8 AR FEAE £ 8 4R i M 2 10 < VIF< 100, D) 3 B 28 1 7 70 ™ i 1) 22 i b v 10
ARG, VIF AT 1.276—2.525 , R AB AL RHILLM, WG, FIHAE ZE(R) XK R ITAR
(Q*) FIHELE LI (goodness of fit, GoF) X &5 M AR AY (R Fe BEREA TPEAN o R TPAR 0 2 i R AR i X 245 SR AR By 25
BRSBTS i 2 DS RAS RN R2, =0.420 (R, = 0.373, ¥R T 0.19, ¢ WKL I HA7 %5 47 il i
F132 NEERAS R Q230 Q2 =0.242 Q2 =0.241  F T 0, P8 AR L 4 T30 4 B 4 ; GoF = 0.455>0.36,
ULPABHL B AL AL

1z ] SmartPLS4.0 #/F , 5T Bootstrap [ & filiAE 6 5 A HiliAf 5000 KA TR R BT, 45 R s (K1 4)
i B AR 22 R R BRN 35 1F 5] 52 ] SRIBE S ME (B=0.213, P<0.001) |, Jif F B A= M) 22 Rk BE At 15 it B2 o7 280U%
P00 i 2 T 1) R R A2 P IR (B =10.129, p<0.05 ) Al 3= WL =E 488 (8= 0.204 , P<0.001) , 11 & 25 Fil A= 35 22 B
PRI SZ A S35 0 F RIS M 43 0 1 1 385 i K & M TR (B = 0.602, P<0.001 ) T 3 WL =2 48 8% (B =
0.287,P<0.001) , % FF H3 A1 HS,, [RIA, Pk & PIa 0 i 35 1E )5 R 32 005 48 U8 (8= 0.256, P<0.001) , 321§ H6,
3.3.3 AN

A 5T F Bootstrapping £ A4 IS K 1 SRBCES PERIPK & PR FR A SOR . B 58, 5 28K B 1 B i S
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&t
$le

#H 45 &

(SR

KUEZE T | <
P20Vt
& REREIRAT Y

FEMZREMIEN,
R B

0.288#**
0.591***

TR

(R*=0.373)

0.2047** 0.248%%%

/3 3|
(R?= 0.420)

B4 BHEMGTHERE
Fig.4 Estimated model results
* IR P<0.05, * % Fsn P<0.01, = x Fsx P<0.001

TSAE H AR SE M52 e 32 00 ARG B PR TR A VEF . Qi 7 B, E SRR EE P X6 3 00 = 4t S 7 1 0] 4 ] 4%
BV (B=0.147 ,:=3.527,P<0.001 ) , [R] A9 52 P R 00 %) =0 00 =2 A B 10 B e 800t 8 25, U W B2 PR o B
#ArHAER

R7 BRBREEZMENERRLREPHPNRELLE

Table 7 Mediation effect of nature relatedness on subjective well-being

e iz R t 16 95% A IX 7] AR
Effect Path Path coefficient  ¢-value 95% confidence interval Mediation type
T

FLEA PRI — 2 WL A 0.248 *** 3.706 (0.112,0.375) —
Direct effect
[ H 280 SRS P — R 52 T B — = s

- 147 .527 0. .227 R4 A
Indirect effect pUE YR 0.147 3.5 (0.066,0 ) H oA

BESEIE 25 4

o SR IPEh P — 32 0 S A 0.147 *** 3.527 (0.066,0.227) —
Total indirect effect
BT IR A2 R —> 3 L A R 0.248 *** 3.706 (0.112,0.375) —

Total effect
# IR P<0.05, * % 8 P<0.01, %% F/8 P<0.001

HR 558 A SRIREEME K S PRI 75 76 AR ) 2 R BN S i) = =2 AR B Fe b v A VER . 2B
ZRE PR AR BRGS0 = A R AT I 25 1 EL B A (B=0.035,1=5.222,P<0.01) , X A7 i & [A] 3252 10 (B = 0.
121,1=4.431,P<0.001) , Ut [ SRIEEEPE TR M I AA AR 1E 1] 3R A h 3y . 3% 8 ifF— D4R TR 2
P TR R S Atk 152 it B B UM T = OS2 A B ) L2 3580 (R8I B a8 s A S 2 1, R 9 % B, M)
Z RV RORRT T SE AR A AR AN 2 (8=0.069,1=1.059) , fEd i [ SRERES P4 A S IR 4 18] 45285
N8 e A AR PR R - [ AR I 2 M- 32 SR ARUER T I R A RUNEAE 0.05 KOF BB (B=0.061,1=2.
449) H 5 EHRZW 14 7 [ AH R, UERH SRR S5 P 7R A ) Z2 A% P B0 AE [ 52 ) 5 W0 S AR R el B v R T 58
VER, R, AP 22 FE R - F SRR MR A P SRR - 32 00 = 4 8% ) =X A 300 7E 0.05 7KK |
B3 (B=0.031,:=2.319) , K [ IREEEE M5 WA MEIE AL RIEHE T HEY) 2240 P IR 1 ) 52 ) =38 002 AR JER 11
AR, SR, R 22 R PSRN — I A2 M TR — S WS A B ) B v A 8O0 AN ik 3 (B =10.026,1=1.337) , Ui
AP AP SRR B A B 3 R A R ) 2 A M T KT 3 O S A R ) 5

W) Z R BRI B T 3BO6T S W A SRR ) T RN 2 (B=0.204,¢=3.379,P<0.001) , {HH# i [ 448
R G5 PE sk S R R T el S B AN W 3, ey, < SRR 2 B — AR EK S E— T2 S AR R 1 P A 3K
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18 44 SRAFEC A I A W) AR R RN S B U S A A S e 5 —— LA AL 5T A 4 13

NiFE 0.05 7K B % i 3 (8=0.037,0=2.449) ,{H “ FEhli i it f B 20—k B P — 5 W0 S A J LA K < Sl
Bl S B #— F IRER S PE— WK 5 M B — 2 2 A S 1 HR A SO A B (8=10.032,1=1.337 f1 8=0.019,
1=2.319) , EHIRE  FERNE i S B O 5 LS AR BB A7 7E 3 B AN, , A7 7 3 A TR 38, i
S ) = XS A SR FH B 25 A0 4 A T e Y SR IR 285 1k M A2 1 R 1) PR A U AT FR

ZEA KT AW 2 BRI 3 S A R A0 1 3 R 0 [ SR I M RN R B R B 52 4 R A BIL R S
B, A= ) 22 R SRR it B B 25 R 0 T 0 S A S T S ook B RN AR, SR, AR 2R Y
L REPE AU AR 5% 22 1 BRI 3K 9 124 32 1) 422 00 AR (R 2 000, B0 A TR 1) i 25 KT e ol S A 35 2 e Jak
T HLAth A 2 1 B AR ZR BSCA BB, 2 B X 3 O S A JER P 52 T T BB A & i B AP TR TE B A MR, Xtk
— LU AN TR 1 A5 ) 22 B P BN A5 ) 1 = A R ) B AR FIMIL ] AR 22 57, T B e AR ORI R 45 &
FLAACNG B8 FAE 7 OC RIRAIRIT

R8 EWMSHEMBRMBMENERTBNTNLLEE

Table 8 Mediation effect of perceived biodiversity on subjective well-being

BN iee B RBL o fE 95% {7 X.[7] LI E S
Effect Path Path coefficient  ¢-value  95% confidence interval Mediation type
RN ) 2R P SR — 2 WS i S 0.069 1.059 (-0.053,0.203) —
Direct effect FEAH IRt B B — W AR 0.204 *** 3.379 (0.081,0.320) —
Gk R RN — H AR B S E— 0 . N
Indirect effect b ek 0.061 2.449 (0.018,0.115) SEL A

BIZRAERR > PR — £ 0.026 1.337 (-0.011,0.065) T

AR

YRR — A R B MR E . -

. . 031" 2.31 . .061 s

e 0.031 319 (0.008,0.061) s

SR K 5 BRI 45— £

t@?ﬁﬁ&ﬂﬁﬁg““% Atk— £ 0.037 2.449 (0.018,0.115) T

SEAR IR

E HJ‘}‘L p== )= JE_‘&: . Uil

AR ELR R B 8 R R — £ T 0.032 1.337 (-0.011,0.065) T

F AR

FERRE e B — AR ES R R

AN 0.019 2.319 -0.005,0.061 -

BT 0 A ( ) R
SRR FERH i B 3 2 S A 0.088 * 2.236 (0.011,0.168) —
Total indirect effect ) 2R P SR —> T2 WAL A S 0.119 *** 3.313 (0.048,0.188) —
JARLN SRR 1 B 2 — 32 W2 A R 0.293 *** 3.900 (0.145,0.441) —
Total effect ) 22 FE A R — S W= A U 0.188** 2.656 (0.049,0.325) —

* 7R P<0.05, # % KR P<0.01, *** /R P<0.001

4 Wit

41 ihg

T A W) 22 R AN ST ST I A B T R R, AR T R B A A 7 A 3 R AR KR BB G
SR, A WG T3 28 W 2 et s R A i 1 B sl SCHR LR I 5 33 R e = AW 5 AL BT 461, 3
i i BT IR T A ) Z2 RE IR | ARIR A M K S TR D R S W SE AR R [ FRIPAN R R e/ e Tk A
Dy IR RIS UE T U Z M A BB, BFFEAS S IR T 38 AR A 2 R R T R S W A A
FELE )52 M AEAS[R) 48 B 1) A 1 22 P 1 BRGSO = SRR ) sE M ALl A A 3 225 5

T, FEY 2R PR i A SRS PR R A B i X R A AR AE s R SE AR IER X —Z5iE R
T ARG O Bl rp < IR B -2 (B — R AL 2B IE S T [ SR T 5 A A
S fE B OCHR, B N5 H AR ARG TR I, ANATTHEAE ) PR s B PR b R B G b 2 i 57 1 B 0
JERFNRE, NI ARAT 2™ X — & 5 RN EB A B 5T i 45— 20 EAR AR Tk BE B 5T, A 5T 1 —
AR T A SREREE I K S PR BN AN [R] rh A B A28
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HR A= W Z AV B it S B 80RO U S A S ) L S ) Y 3, SR W T A ) 2 AR M BN
REY IR AL BT HE T AR ZREAENAKE . BRAERF SR AR SE A 28 FR (Can A il e s )
SRR A ZREE R IRAR M RE AL 0% AR IE i — 25 R T X — Wi B, B Z R SR E
RESSHRTH A B M A 25 0 32 S0 T 28 5) N 2R A B 3R AR A ak

AT ZT S 2 A: B8 AP SRR RTONT = 08 572 A JR5% 1) 42 30, AR ) 22388 1 19 J 2 | U LI A B8 2 P I
A B 1) AR R BUE AT DG X — 258 S5 AU S M 1 2 ST 2530 MBS ko) [ AR
W B, AT R ST SRR PR BT S i O A ) SRR A BT il e
YA (T AR TR b X e RS 1] 422 52 T 0o P A T BRI T %o v B I SRR RS A7
FE— S BB AR eAh I AR DO Iy, A5 BRI B SR B A= [ SRAE IR T BE 23 5] & AT
LSRG R A LI, R 2 I 24 1) 15 05 v gl o i R TR 3

MR ERWFE R, A SR LU /S, 528, AT SR A ARG, T AR AR LA S [ B 2 R
AT TR SR AR A SO ZE T AR A, AR TR R 2 REE A SRR K B X S R R
(R332 P8 R AL, A o K 28 2 e R HC AR B AP A 1) B Rt AT 3, B 30T i BROXT 5 28 A R R K- 5 [
BE DR AR IR T 7 S T, s o) S5 0 A b R | DA /D T B RS A A IS 8%, DT 1m0 i BT S 2R 2R 2
SZPEMSEARRR o = SR AR 2 R SEAR R T TR B E T, & BRI 9 M | e B 55 R XY B 3] S st
A S IIRENIE 25| g, AR T E R IR ETIE BE . B, i b ot v 3l iy 26 ) 2 AR PR B R R 2 e 2
RSt 5 S 3G oy, A AR R bR L, i A A5 U0 R B I S BEPE R B Sk | R T A 2 B
O, DARTHE R B A 8 HR AP AR s H 68 48 T RO A= W 2 R R PR IRKF
4.2 %5

A NFREE OB 22 55 T RO ) 45 400 T 3T A 0 22 R PSR G o 52 i B8 1) S 0= AUk
IR T A SRIREE P A S M B s X P VR IS & B, Jb st i i B A ) 2 A M 1 S AR BRI K S —
e, AR ) A M AR R i SRR X S AR SRR A AR T T e A S 2 T 5 R A B8 2 R R () 2 e A T
LA A RSO PR AR b AFAE SRR

A5 4 RS DT R S BEAARIAE X IR T A=y 2 A P TR A 9 e DA SO AR ) 2 R 5 T B AR AL DG R TR AE
LITERFSE 22 B 4L T YR R R AE B R AR STt — 2 5 | A A W) 2k Sl 15t B 5 A5 08 4k
SR AEY ZREEAOCT BN E R RGEA L 00 S i N B S R G0 (Il A B AW 2 )
IR RIAFIFIAE B (AR IR TG 3 ) . X —hIRFE T EY 2R EIR R | il gt s
OLACSR ML TR R HEHELS . AN WP 45 R38R T 3 RIS Ve SR PRI 0 B b AR T 5o T
T8 B A B0 IO BRI 25 7 A ) 2R AR ML (A DG BV 2 ROk U A T B4R TH A A A ) 2 4
PR EIKT- SR SR 0 Bt 42 T g G R RVEEAS AR BB 70 40 B AR ) 2 MR R 2R ME 2 At
TR AT LA 38 B %) 1 SR B0 8427 2100 38 B A M D AR 52 2000, I ] e R 7 TS ) [ SR DR AP R, 3
— RIANFE T IREE 0B 2E T B ARMALS 50 3 B OC R BT MR TG B2 1 Y A SRR S AE A AR AL Y
B AE

RGN T I E Y et 5 RAEHEZ R N TEIR R (B FTE—E R R . 156, AR R
W RN VG2 R AL | it 2 B8 IS S DR 3R AR ) 2 s AR 2 [R] 5C R  SE2 ) , RSRF 5 Wl B AT IR A
PETAR R RERL T DAIGRAE . LR AR ST R BB aE— 20 X 43 17 SRIBC 2 M K 5 1 B oy EL A 4 B 91l i &2
PR 7 ik M A A R R R TR R A AR 6 T o S [ 19 BT 5 i S AR 0 Rk
WFFE AT i — DR ZR X B2 i iy HARAVE AL, LIS A SRS v 0 T R . dJe , A9 2 S HOM Fa R X A
Wy Z2 PRI WA, R TT LASS & 8 IR 5 s H AL a7 S BOR il i 85 22 U080 10 5 12, o0 4 T b i A=
ZAEMEX i R HE 5
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