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DNV A B ; =X AT o, BEIRUBE S A A B Rl o AR SO 3 A A% KU AT L B
DX o5 e, R 4547 M B 3 AR 9l b s ) 4 ) 45 s DX A0 DR B 2 3, L T A D B 3% SR A B s 3 P i
O A B AR UIE R R G P — Bt o A, SR A M 3 ) Bk 2 B HE AT RN AR T AR
TR ASE TR (9 S B 20K . A LI B R R R O R AR B AR B R T A X A R BT S
SR TG I R B AR i R A B Al ATl TR | A DA SR o A (A

(D) THFEBESEZEE THRE SRR, 57308 500 WStk HEaE 2T, TOmRm
B A S R TS RUS A5 TR EZR4T 4, B A SCHE T 20 7 TR0 1 % 1 [
B3 T A5 S Bt 4 4R BIBRAE T i b, BOT) 20 7 TR A5 5% R 0 %8 bR A 5 4 4R B T 1 T4
2000 /N D)4 4 4 1 IR T B0 15 5% R = R 1 B B K B TR I []/2000/100 , 8K J5 BON %8
A SCAR M 2003 45 T A7 PR Bz 2% 5] ) X5 A [R) RIS 77 MW i) e AN [) 14 25 o £ Bz 2% o3 A v [ 470l - 3
Vi B B R B e 1% (0 JE 0] B O FF 45 A0t 2% 47 Uk A 3R EE &4 R AT 1Y 1
G AR o AL A T M DA [ A7 Ml B9 77 (0 o B S Fo e XA (] 430 i B, 3 L 7 X AR ]
ol B BRI Bl 0 A5 0 AR ) M IX A ST 24 T B B 6 o 7 SE B v, T A0 5 S 24 280 3 3 4 A R
T LW R 0.9% @, R, A% SCHY i A [ By 11 RIEAEL R 1 3R 23 BE AR 4L, HEAT X0 3G IE

(2) W5 52 bR TR 5 38 . A< SO % Guo A1 Burton (2010) ' 4 i F 301 T4 44 I 13 18 11
T | T S MR R T 10 6 7 1 SRS T A B S R AR TR 0B = R X AR A DLW + — kA B4 = R

@ 2003 4 A Iy BER AR AR BEIE KA 29 5 3CHF, B AR T SR B ThoMLE A4 L IR X ELRE T TG AR 9 T gt
SN b S E HA T TR BN 1. 0% ZiAy  H— AT AR B2 500 0. 5% , AT PRI 38Ry 1% , = RAT W AR B 2 500 2%
@ 2015 4F 10 3 A7 BE YAk 2 3 s 308 R 0 BRI IR 5 24 A 56 T 98 005 OB 2 S s ) o
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AZIHE IR 010 % $9 8

B ANTH + HE X ANTH = (R + HHO x AN THEMED, T E B — W% HEEA
G LT TGS R KT 38 5 SRS [R5 5% 25 2 1 R 18 KO- , 75 H 0T 405 4 B 157 388 9 BB 5%
Fer XA LT ¥EHEAT L 2006 4F g H 30 (9 A [R1 47 M1 55 30 % 52 bR T W A8 K0T 0o S2BR T 400 f % 75 18
FEA 5% 1 405 0 6 i 4 St 6 LA 52 57 5 5 197 8 AR HEAT L 2006 4F iy 5630 9 11 2 4 4 45 5
UL ARG B R N TS T A S R B AR G — , U 5 R R T S BR T R K 1 8 S O
P4y BT A IR T AL B B G — T/ A

(3) At . AR SCHMITESFSH 2 2T A7l 2 T TR T A8 2 o e
TAERCR N — S HZ e, BN R T8, BE G, i T, Tam R R
I 55 5l J2 T $H1E ( Waehrer F1 Miller,2003) ' [ T %8 , T A 32 05 B AR 5 , LA 2006 4F
S BEAT 55 31 52 R T8 BOE e O B0 32 207 10 TN 5 B 48 AR 77 e o Pk H B P A
T R 5 S BRSBTS R SRR R L T A Al LE R R el 2 ThRRAE
B A Al — o8 KA Al BN 28 42 AR 7= SR BR80T, BB A% PN 38 A6 B8 K BL 461 149 757 38 %% FH ( Barrett 5%,
2014) " e TS b B, SR o B2 R AT A AR AT, AR R KU 5 HLSF 8l A L, B R
Tk (Lenné 25 ,2012) ™ 0 M — Z PULL 5 b, B NG b, B 0 He 2 R T4 R
(Ruser,1993) ™" 0 fr g 1 - (T O A A B/ T 05 B3 B0 25 5 e T 05 A 42 #9480 il 7
FE W ME D) BRI Z 0 200 = K

e R T AR SCHIEE T — AL 31 A48 Xy 1 B0 76 IR i 5 38 7 2006—2016 4F 14 3F- 4 [
BRI SR , A REAR G R 5 A0 5 B Fe 1 s . b, A58 B 2 o i A 56 2R 8, AT LEE e T
ViR 5 B 158 K TAE 5% MRS KO- R 3, AR S R 00 97, 22 W1 T 40 S 3R 5 4 ok T 30
8K BA I R s TS HOR 5 SEPn Rl K P76 5% MR Kk 7 T B 3%, A &
HORIE , W T SR SR SR Bk P B IEME ML X R, T4 S s0R S B 58k
- S PR K 22 A AR SE 3¢ R UL T 3T 5 S T S OR A — 3, AT AR AR I AR .
b BEFOI G RB M o S T B B R AR 56 AR Bt e W T XU Tl B X R B

* 1 FTETENRITHR G HX R EK
BB LB R 1 2 3 4 5 6 7 8
1. I FHE(%) 1
2. T M A B KR .
B -0.288 1
(Fm/8AN)
3. % bR FF 38 K P )
B 0.234" —-0.034 1
(Fm/8AN)
4. FHIT R (F
) : -0.023 | 0.120° | 0.293° 1
T/ HN)
5. M0 bt -0.323" 0.020 -0.203" 0. 094 1
6. k7 & &tk -0.437" | 0.180" -0.080 0. 006 0.023 1
T.HE b -0.104 | 0.293" 0.347" 0.253" 0.208" -0.046 1
8. L MR T &tk ~0.159" | -0.104 | -0.086 | -0.126" | 0.150" 0.192" 0.175" 1
9. Lo R &t -0.064 -0.010 | -0.208"° -0.033 0. 028 0.476" -0.176" | -0.071

@O 2003 F THREAGD) BT LHREFBTE =T =Z£8 =145,
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23
T E AR BRI R 1 2 3 4 5 6 7 8
10. A AL & 0. 054 -0.267% | -0.258" | -0.325" | —=0.550° | 0.218" -0.577" | 0.058
1. —Z W% bkt -0.035 | 0.124" 0.114" 0.016 -0.197* | 0.247" 0.128" 0.158"
12.EZEXRNE b 0.058 0.116" -0.217" | -0.156" | -0.079 -0.002 | -0.167" | 0.101
1B3.EE+HE W 0.154" 0.178" 0.184" 0. 039 -0.043 | -0.150" | 0.215° 0. 087
14 THETF 0.017 -0.009 0.033 -0.054 | -0.144" | -=0.206" | -0.097 | -0.110"
15. 4 X T #hie . X . . . . .
-0.523" | 0.141°" -0.266" 0. 054 0.792" 0.427" 0.137" 0.194"
HE(%)
16. £ fr T 15 1% [& . . . . . .
-0.523 0. 141 -0.266 0. 054 0.792 0. 427 0.137 0.194 #
FHE(%)
18 2.065 5.935 5. 465 5.412 0.323 0.032 0.267 0.339
Ao £ 0.914 1. 442 0.773 1.504 0.031 0.032 0. 131 0. 060
2 /NME -2.496 0.393 3.399 4.289 0. 000 0. 000 0.010 0.202
& KE 6.338 8.397 8.979 11. 645 0.139 0. 151 0.796 0.586
& 4R AT R 9 10 11 12 13 14 15 16
9. TLKA btk 1
10. B A 4k &t 0.251" 1
11. —EWH H b 0.051 0.202" 1
12.AFE X% EH 0. 091 0.169 " -0.111° 1
B.tEZE+%EH -0.120° | -0.131° 0. 061 -0.169° 1
14 T% % b -0.370" | -0.024" | -0.040 -0.093 -0.087 1
15. 4 L T 5 4% & . . . .
0.217" -0.376 -0.150 -0.061 0.022 -0.107 1
HE(%D)
16. 5% % T 15 1% & . . . .
0.217 -0.376" | -0.150" | -0.612 0.022 -0.107" 1 1
H#E(%)
3 1H 0.917 0. 309 0. 130 0.118 0.309 0.168 0.395 0.356
ARl £ 0. 256 0.119 0.091 0.148 0. 190 0.123 0.271 0.243
2 /NME 0.273 0. 004 0. 005 0.001 0. 000 -0.308 0.022 0.020
= A E 1. 654 0. 604 0. 635 0. 834 1. 000 0. 833 1.220 1.098

T " R KRBT 5% MRS OKF T 3
BERL R U :2006—2016 4 [ 50 %2 4 2k 7™ Wi A8 By A A 1 C A T 2 A e 7 A A ) (o [l 2 A 2R 7 4R 50 I (i L G 7 HAF %)
(55 h G 4F 4 ) b B Tl Se 4R %)

2. AT A

A7 I o 2B 19 4 g X T 0 3 T I A A KT B R I, 4 57 B B A 1) A DR R
PR M2y, T RE S IR LR S 3 6 R M X [ 2% o P I, AR 3C 3% AT Heckman (2000) ) 48 17
il [ U9, 5 25 TR 22 BT 9 T A0 0 o 1 288 Y9 22 4 200nE s R T ) JBOXH 5 R e, LA R A 7 o S5 7y 25 1)
S ( Chelius, 1982 ; Ruser,1985'"*) ; Ruser,1993'*’ ; Lengagne ,2016' " ) | & 7 U F JL AL 78 .

logIR, = a, + o,logEB, (g, < m) + a,logEB,(git =2 m) + o)X, +u, (9)

Horp bR e BREESE | ANHIX PSS ¢ A o SRR B A R B g, s BEALAE ST IR,
TR EB, BRI KY o g, VIO IRKE 38 3 m Ry s e i T M. g, <m F g, >
m EHLF B GRE KCEX F TSR B 2 S Mg . X, 4 il 28 5 G By s & T
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AT EZE 200 F %91

P AR B 34 % 5 BB AT ML RRAE B R H0 5 B R o5 L s SO L TARME R R S L v B T
7 G 2 B o EE s S IR Al AR Y A Al L 5 B A R R AR A — R U AR S L R
NG L L A ER L s SBT3 A A A M L

AR5 T SCRE TS 43 A7 HE B2 3 FEUKE T A0 R 16 1 368 IX 43 Sy T A5 388 77 R S B A5 38 7K O, 36 TE DR B
B R AR A0 R B B 180 A FHCR A 2w SR . BIE B il R 3E VR R R ROM R
ST, 95 B0 SR AR AR I R 38 KT N B 2RSS I8, D I ST AN BB AR L A3

logIR, = B, + B,logdB,(g, < m') + B,logdB, (g, = m') +B}X, + &, (10)

3. SRS R

(1) MR R e £ o A ANAFTE T TR B, WA 7 7E 1T R 800, K T0 V6 A 0 1T R ASE 2 25 97 Ak 4
DRB0 135 388 14 28 4 00T (R AR ,2014) 0 DRI, AR SO o B R F R 6 2 46 S T M IXOAR [/ 4F 003 1
-2 A PR 3% R AE 2006—2016 45, 73 G TR 24 44 LT A PR I 2 50 1% Y- 3 552 s 1 A5 DR 9%
FRO0.9% G LT LAY (9) b G AS F5I 77 188 7K 1 3R BUR 5 AH 48, I8 1A (B Y 28

* 2 T A% PR K 5% T By BT A
T TR E 1% 0.9%
BB % LR & LR &
\ F =334.31 F =334.31
7 HE % B
P =0. 0000 P =0. 0000
F=13.56 F=13.56
ORE % e
P=0.6167 P =0. 6067
RO NE . Xi: 0.02% 0.02%
95% 1 & & K J{] [0,0.02% ] [0,0.02% ]

BEORE U - A SR B

F 252 PR TAR S F Uit R 334. 31, JH 48 PR i IR B I %2 B AT
TE—NTTHE” B9 8RB S o ARk AT XU DAL T8 A [T 01, 0T TARAFD F e o 13,56, 3632 “ fUAF — 1
IR B BB TR 46 2= DA AE A T TR ) A e AR st o AR SCHIDE 3 44 SCT AR I 9% R 1% 1
DU REPR B TR TR [ 1 MR TR A 0. 02% ,95% (4 BAF X ] 49 0,0.02% ] o P44 52 br T4 f#
59 RN 0. 9% 15V 245 ST PRIE 9830 1% 15 LI, AUA7AE— A T TAR B S BT A A%

(2)1% 2 SCE R PR T , AR 17 18 192 2300 . 3 3 P BERL 1 FIBEAY 2 Sy FU) 1 s F I
T 38 08 T S R A T AR IR [0 o A8 SCT A PR B 2% R AE[0,0. 02% ) I, 22 435 i 28 BN T2 HL
TE 1% K3 K 7 & 3% o B T 05 OR BG 15 8 R 9 W 1%, T 05 35 BOR T [ 0.596% . 7E X [i]
(0.02% ,0. 15% ) I}, % 42 80N, R BUAF 5 e o IE AN 3% o 780 3 RIS TR 4 2 52 s T A i 6 15 188 o
T HHCR A AR IR o 24 SCTAG PR B 3% R AE[0,0. 02% ) I, % 42 300 2 B0 9 HLAE 1%
KgAK P T B PR TR fr B AR R 1% , T4 F R T M 0.297% . 7£ X i) (0. 02% ,
0. 15% ) I}, 22 230 B 2R BT 5 e O I HLAE 10% K 30 /KPR 23, Sbs TOMRE B 4w 1% , T
PI BRI 0. 141% o LRSS R il 7 A ST i Hy, 5B H,,, B 920 T 0 0R 5 f 1 X T
BRVE S & S G prL Yy VA PN

(3)0. 9% S2 PR B2 AT, TR I i 18 19 %8 A 800 o P B 92 B 0 PR B 9% 3 0 0. 9% 15 L
N, TRAE U 0 PSR 18 S o A3 DR S AR 3 19 2 4 RO 5 Y- 2 4 SC A PRI 9% R O 1%
DAL EUR 0. 9% SEBRAE i B A4 T TR EL I, 7E[0,0. 02% ) X ] Ay, B3 4% O B 11 188 i 2 o
1% , TS HCR T FF0.608% 482 1% 45 SCHE il 9 RN, & 4 N 1Y K 0. 002% o ££[0,0.02% )
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DX A PN, S B T A% DRI 1 8 B 4 3 1% (145 U T 220 4 42 8400 98 /)y 0. 001 % 5 7 (0. 02,0. 13% ) X
[P, SEBR TR R B B4 & 1% , ffi15 U JE A7 M 22 2800 35 K 0.001% , B 4 7£[0,0.13% ) X
V) P 22 4 0 B o8 4 1, S 2 S B T A R B 1 38 1 48 A sl 3 R o TESE T AR SO R H, , BBURE
(e R 0] o (0 b N I N o S B T D7 cg U 3 A

5 10U A R 6 A 38 1) 22 A RO AR B, FE AN TR 2% 32T SE PR AR 38 A 4R R X TR M AR
F L IR B G R AR T A R HLRR AR BN T U FR 8 R iR AR . (R
HE R SR T TR ECR @S0G S TGS EOR ROE B R BT BUAR RN
ANEE, GHMMBEE S~ EhRERR THEFITL, FRR T EWH R &R, TH%F
MR IR o 5 ., W 300 A A R 6 1 38 7K T 32 0 I8 7 LA 1 15 R, PT BB 3 B 5 Bl
THESHEHCRA R E A . 5=, B T8 8RS A7, 2808 nTRER N 1 52 4% 95 2h & IR BUE @& 15
BT 2

GG 3 53R A SRS A AL A T ORI SRR A ER B, A T 04 A R B IR R
AN 3, HY B S AR 2 AR, A5 O 6 A 188 A I T A S R ) R AR X T S v 2 S R
AR B 253 1148 P9 (0.02% <m <0.15% 5% 0.02% <m <0.13% ), 52 b5 TR /B 5 T4 5
WOREI UIBAE S R, B4, B A% 100 B A S5 BRp A7 ok B v 2 45 © 4838 B B 1R 28 4 30007 19 I
S SEBR A ORI 1 38 A T T T4 DR s o 8 A A BU(EL T 5, SRR 42 15 19 T30 T 05 PR B 1 8
KT 55 80 8 PR AR AT I R 3B KT 3885 T 55 8h & 1 UM I &R, X W] B &3 51 R R s R 14 o, SR s
R T AGFECRE . [FEE, Alk AT GBS T B AR i A0 JRURS: AR |, 45 4 57 3l 3 2 32 o 3 ) AR, 8 K
TS BR T AT OB 1 8N T TN A OR B R K Yo T AR KRS A A, SR T ORI R S T
ORI U B A 1 722 3l 56 2R AS T o

*3 Ik FENZ 2N (1%)
T 4 18 K P SE BT 1 K
B HEAL2 A3 BA 4
I m, =0.02% m, =0.02% ,m, =0. 15% m, =0.02% m, =0.02% ,m, =0. 15%

[0,m, -0.691"( =8.75) -0.596""( =7.03) -0.297 ( -4.60) -0.258""( =3.80)
(m, ,m,) -0.032( -0.58) 0.076(1.16) 0.099" (1.87) 0. 1417(2.45)
(m,, + o ] -0.040( -0.75) 0.072(1.16)
IR 0.055(0.96) 0.056(1.00) 0.063(1.07) 0.069(1.18)
HE b 9.065 (1.73) 9.114" (1.76) 7.941(1.48) 8.292(1.55)
X7 bt -5.517"( -2.26) -5.771"( -2.58) —-5.445( -2.36) ~-5.593"( -2.43)
HE W 0.447(0.81) 0.384(0.70) 0.686(1.22) 0.615(1.09)

ZHRIT b

-2.011%( -2.91)

~1.584"( =2.27)

~1.726( -2.39)

-1.605"( -2.22)

TRMRA &

0.4327(2.26)

0.392*(2.07)

0.425*(2.18)

0.388(1.99)

E A A bk 0.168(0.23) 0.245(0.34) 0.237(0.32) 0.271(0.37)
—EWRE 0.115(0.30) -0.160( -0.41) 0.002(0.01) -0.127( -0.35)
TA5% % bt -0.033( -0.15) -0.037( -0.17) -0.072( -0.33) -0.045( -0.20)
B 1.662(2.62) 1.544(2.46) 0.870(1.47) 0.912(1.54)
AR 341 341 341 341
R’ & 0. 0002 0. 0405 0. 0010 0. 0205
F & 36. 17 31.87° 34.50 " 28.78

T AP T AR S AT 2

BEORLRIR A S
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A EIE 0% %91
F 4 TR M B By & A KB (0.9% )
T £ 28 K P SR A 38 P
A HA 2 wA3 HE 4
174 E m, =0.02% m, =0.02% ,m, =0. 13% m, =0.02% m, =0.02% ,m, =0. 13%
[0,m, -0.691"*( -8.75) -0.608*( =7.23) -0.297""( -4.60) -0.257"( =3.78)
(m,,m,) -0.032( -0.58) 0. 060(0.95) 0.099° (1.87) 0. 140 (2. 45)
(m,, +o ] -0.040( -0.74) 0.075(1.40)
P IR 0.055(0.96) 0.057(1.00) 0.063(1.07) 0.069(1.18)
#R A E 9.065" (1.73) 9.274% (1.79) 7.940(1.48) 8.364(1.56)
Ky —-5.517""( -2.44) ~5.687( =2.54) —5.445"( =2.36) —-5.549"( =2.41)
HE G 0.447(0.81) 0.429(0.79) 0.686(1.22) 0.643" (1.15)
MR T EE | -2.0117( -2.91) -1.768*( -2.57) -1.726*( -2.39) -1.702*( -2.36)
IT4RRER | 0.4327( -2.26) 0.397 *(2.10) 0.425(2.18) 0.391*(2.00)
EAMY b 0.168(0.23) 0.235(0.33) 0.237(0.32) 0.268(0.36)
—EWRE W 0.115(0.30) -0.037( -0.10) 0.002(0.01) -0.662( -0.18)
T4 bt -0.033( -0.15) -0.035( -0.16) -0.072( -0.33) -0.045( -0.20)
B 1.662(2.62) 1.581(2.52) 0.870(1.47) 0.914(1.55)
B A 341 341 341 341
R* & 0. 0002 0. 0302 0. 0010 0. 0237
F 1 36.17* 31.31* 34.50° 28.39 "

VIR TR S AT R T T R AR 10% 5% 1% KT 1B ATk LA

TERR R A SR

TE [ B 2 142 1A, R S 3 AR K T A9 T 405 A 6 2 AR I (m < 0..02% ), 4% T 93 45 o 5 e A1
My AT TG A3 1o Al DRI A 8 4 il B A B8R 48 JF 2% B3 T 35 WL LA R 346 ol 2 3 0 6 0k
W 322 4 TARBREE | 3 0 T AR 77 IRAS , 65 R A o A AR 22 A 13 A RS 25 5 0L 2R T 405 TR B
(B e, i 45 95 30 R 2 0 E0R AS AR X 5O, B R S & A T 0 S RO SR B Il A SR AT
(Fernandez-Muiiz 25 ,2009) "7 LI, 35 311 % % 4 A 25 45 8 B 4 B, 20 884 01 A T 356 45 b A% 1 SR
WRUHE K T A5 A2 S 9 4T O o TBOR S T 405 F B 3 5 @ A (m > 0. 15% 50 % m > 0. 13% ), B T
5 B 6 137 38 1R B e 0 T A S ORI R B, HO B & R S 5 N IE IS . T AE I N
Tl TG v T Ao A A R ke AR B 4 A TR BRBE T B £ 7 AR (Ambec %8 ,2013) 7L i
i, 55 5 2 2 A RUAE A5 B FE A B, Al S BIGRE 25 AR 7 A AT A HE BRI B AR R AT, R
L2 R TR

T AR ARV N ENL PR R

L. BLB 73 By 55 45 T A s

BT AR P 5 5 DU AR o SEUESE R, 97 3l sl i AT O R RE S| A 11 G 18 XU 2 i AR T
A DR B, o 288 1) i o O T 9 97 = 50 1) *22 4 R0 0 78 3 B L 2R 3 9 E 25U . Butler Hl Worrall
(1991) ™ 45 4 7 T 45 (R 16 9% 2 — a2 I, 25 T90 00 4 38 /K 742 85 10% , 92 B 13 38 K OF o 41 7 42 5
10% , T 475 5% B3R MR Wi J0) FRORE 0% 455 AN 22, A7 A8 39 1 20 4 KP4 U 15 38 KO $2 5 10% , T4 5
[ € et A e ) G s i A N i S D A 1 1L = Tl 8 7o 4 QA
B0, U A0 R I 1 a8 5 S o I A PR S o 388 1 O 2R AT Rk 0K

AB = IR x D x EB (11)
Horfr , AB I br TR 8, IRy T 055803, D O T A% Fr 1B A2 19 I BR , EB O U4 T3
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PRI F5 8 . I IO BOE X EB K Al 545
dlnAB _ 9InIR olnD

- 12
OnEB ~ 9InEB ' 9lnEB (12)
dlnAB 9lnIR olnD i
A\ = =g. = ]'1[ JAN 12)ar L . .
7(’)1IIEB gb’alnEB E”’alnEB Ed’)JL\it( )714%:21_%]?
g, =&, +e, +1 (13)

Hodr, e, AUCHE D BRI, &, B BORD BRIV, e, A WIBR I BR i PE, MRS Guo FI Burton
(2010) 4 H 8 7 KU SRR U, F5 2, > 0,8, >0 H e, > 1, 0] BAF(ES S B HMR . #
£,<0,6,<0 H g, <1, R T ZAFTE A8 7R o H A5 T T 8 J0 15 40 5 T8 18 UK 2 A AA 7E
I, MR R AL ) 23 BT ST A0 DA AR AL (e I A 45 T AR R X S AL AR DRI B R AR )

logIiR, = x, +x,logkB, +x,X, + 60, + vy, (14)
logAB, = A, + A logEB, + A,X, + 6, + v, (15)

2. SLUEZE R I3

5 N PR Sl PR A R AR AR . O T R A T AR () I o IR e T AR R A rh AT
REAFE 10 20 18] 5 05 22 15 [ S AR OC 19 5 T8, A SCR JBCTED AR A T B v 5% 7 i B AT Al . AL 1 S5 R
S N IMEAT S H A8 B 10 o AEAY 2.3 4 SAHY 6.7 8 Sy i A 45 i A% kIR S T 0 R R 4
PRI AR Fy— B DU N b H & NGy e B & TN el AT A, BBFE 1% K5 K T 2 & O,
Horp, il A3 PR RO — B0, 2y - 0.2, Bl A0 AR RS A D0 , A A 8 Y 4 v 0 T B
" T AF G 2 AR W o RS T PR B R B A B, KM -0. 1, BEE T FE i s
55, WU A0 O 6 75 38 5 S B 405 0 B 55 388 K [m] L 4510 15 1<

x5 EHREAGFHME S W RS
Eir &
A1 A 2 A3 A 4 A S #A 6 MR T MR8
N —0.1737° 0. 1627 =0.162 | =0.187 "] —0.818 | 0. 111" 0. 106 | 0. 133 "
T # 2 kP
(0.018) (0.017) (0.021) (0.023) (0.018) (0.018) (0.020) (0.022)
0.162 0.138 0. 148 0. 068 0. 064 0.078
PHIH
(0.237) | (0.235) | (0.217) (0.139) | (0.135) | (0.136)
—14.260 " -14.129 ™| - 14. 031 ™ -3.665"| -=3.695"| -3.550™
HEH bt
(2.140) | (1.993) | (1.890) (1.492) | (1.475) | (1.475)
. -10.187 " -=9.509 ™"| —0.825"" 1. 160 1. 118 2.159"
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Research on the Safety Effect of Workers’ Compensation Based

on the Constraint of Government Regulation Rate

HU Wu,TANG Mei-mei
(Department of Insurance,Southwest University of Finance and Economics,
Chengdu, Sichuan, China,611130)
Abstract: Facing the current severe work-related injury situation and the limited payment capacity of enterprises, Chinese
government has implemented the policy of lower the premium rate for work-related injury insurance periodically to help
enterprises reduce production costs and increase their motivation to protect workers’ safety from 2015 to 2019. Whether the
measure will come into being the lower workers’ safety effect in exchange for the short-term economic effect of the
enterprise, or the higher enterprises’ economic effect and the higher workers’ safety effect at the same time? Therefore, the
paper studies the relationship among the regulated rate,the workers’ compensation and the safety effect.

Theoretically , based on the development and internal logic of the regulatory economics theory and the incentive
mechanism of work-related injury prevention,the paper establishes the Lagrange function of maximizing the total benefits of
enterprise and worker. We find that if the government sets proper incentive mechanism, it corrects the asymmetric
information between the enterprise and worker, which protecting the injured workers’ safety rights. At the same time, the
enterprise adjusts the work-related risk degree to minimize the expected cost of avoiding accidents. However, the government
implements inappropriate regulation intensity and makes enterprises dissatisfied with work-related injury prevention
regulation, which leading to government failure and increasing the enterprises’ economic burden, finally easily leading to
enterprise moral hazard.

Empirically, the paper constructs the comprehensive rate index through the insurance premium rates of different
industries and evaluates the the safety effect of workers” compensation on the enterprise injury accident rate , which using the
panel threshold model with a sample of the China provincial industry and regional data. We find that the government
implements weak regulation and high-welfare workers’ compensation will significantly reduce the work-related injury rate.
However,when the regulated rate exceeds a certain value, the safety incentive coefficient is no longer significant or even
negative safety effect. Further, the paper analyzes the intrinsic mechanism of low security effect and finds the enterprise
moral hazard limit the safety effect of workers’ compensation. The nominal moral hazard cannot eliminate the real moral
hazard after the event and aggravates the enterprise moral hazard degree.

The results of the paper show that the government should make full use of the opportunity that enterprises can obtain
short-term benefits to realize the transformation of innovation-driven work-related injury prevention regulation mode, which
maximize the safety effect and promoting the healthy and sustainable development of enterprise.

Key Words: government regulation rate ; workers’ compensation ; safety effect;enterprise moral hazard ; threshold model
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