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T B REAR RN 19972002 4EFT 20032015 4FE WA By B, A6 56 45 5 4
RAPR, 5 2MAITEREAR -2,
*4 BEMRRZZ. WHEEE

FlEHEEK Al SR
(1) (2) (3) (4) (5)
RIS_one RIS_two AIS_ind AIS_ser AIS
—1.5182"" —0.0361""  —0.0349" 0.0171° 0.1349"
DID
(0. 810) (0.014) (0. 014) (0.012) (0. 064)
2 o) A YES YES YES YES YES
3T ] 0N YES YES YES YES YES
i 1] 2] 280 i YES YES YES YES YES
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gLk
Al EMEEN il EHE R
(1) (2) (3) (4) (5)
RIS one RIS two AIS ind AIS ser AIS
—39. 4861 0. 9699 —0. 0631 0.7715" 3.0357
g8l
(64.732) (0. 628) (0.573) (0. 449) (2.432)
PURIIRIER 553 553 555 555 555
R* 0. 6895 0. 8734 0. 9207 0. 8938 0. 8997

e F5S A A bR )2 R R BEREARME R . x| o o x HIRIR 1%, 5%
10 % 1 B F AT, K a R PER 0. 158,

3. BB i

5 WA 50 v R 22 43 TR 5 R T 1999 4F R A A A BHE A SRR BE L .
ANy AT REAE — PR A Z G AP = ARl s R 25, S T
O Y A e M A 7 A T A L I A T A (2019) Y
M . BRI S . SR ST N ) B8 A %% B2 5 s B 7 4 SR 1) I [) i 40072+ 9
FRCHc, 000 X Post, ) o T N1 B8 A 55 BE 1T SR AR 8 3 11 2 7 540 5 A 7=l
N TVGEAE BRI E LUK B> ST 0 w8 N T B A Y 5 SR e ah 7
Rk .

ZOuZput,-, i 2002 X He;

He;, 5002 = €Y

J
2 Out put ;, j. 2002

E¢,owmhﬂm%%iﬁm;ﬁﬂzmzﬁrﬂﬁﬁo%mzmzmr
W= (E RN TR IE A PSS M AN M. He, FoR j AT s g N T %A %
JEDO, RAMA T RXIATHE . B—, LIFEE 1980 4E ISICrev2 =fifihfrilk K
SRR B L Dol % B BEAT A i, Al TAS R AR 5 A —dR Ay R, DU
HE 1995 AR R AR K DL L2 Dol 25 JE HEA T it AT Es S an 2k 5 48 =
Oy MWASTHEERRE . BRI 1980 4F 36 [ = A7 47 b J2 1 il b 3 5 38 2
1995 AF v [ = AL A% A7l 2 1 0 st 28 B 5l e AT 1R, Al TS5 1 38 R 5 g
N AR Y 5 S A 1 T Pl 5 A B R Pl 2 R s gf . b AR Ok T
NE P

O BTFHEHESITORENESR, TEE AR RmGIEITICH , 722477 T i
AR, DL HS G5 A, f i E Tk bR 5325 (CICO) 5 H Fr Tl bR i 4325 (ISIO) i#:17
11T
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x5 RENERRKZ=. BRBRETE

FElEREEK FElERERK
(1) (2) (3) (4) (5)
RIS one RIS two AIS ind AIS_ser AIS
Ik —
DID_USA —3.0598""  —0.0287°  —0.0224" 0.0212"" 0.0738"
(1. 307) (0.014) (0.012) (0.010) (0. 046)
igiel —48. 7730 0. 5106 —0.6024" 1.0749"" 4.4993"""
(33.299) (0. 341) (0. 298) (0.236) (1. 247)
RURIURTE) 4360 4360 4393 4393 4393
R? 0. 4350 0. 6858 0. 8350 0. 7904 0.7784
ik
DID_CHN —1.9922°  —0.0286""  —0.0234"" 0.0122" 0.0972"
(1.317) (0.013) (0.010) (0. 008) (0. 048)
W B —50. 2992 0.5101 —0.6138""  1.0793"" 4.5534"""
(32.892) (0. 338) (0. 299) (0. 235) (1. 254)
EURIUELER 4360 4360 4393 4393 4393
R? 0.4343 0. 6858 0. 8363 0.7910 0. 7790

T A5 S B R BR 2 R R R AR IR . xxx L oxx | x APEIFEIR 1%, 5%
L 10Y Ay B PE K, HoFa, bEARAY PAEN 0. 116 F1 0. 155,

4. 2RV I

T, A AM AR B By by 2 X E N T AP 5K B 7 M 5 48 SO0
TR . FEA SCRYFEAR I JE [ Y . 2008 4F 1 B & Bl e HL 5 e ak. Xt
B 3B P R B, Hoh 2009 4E #Y DY 5 AZ 4% %8 % ob B 89 5 w4
. Wi, BT HEERSm L E R, AR SR RN 7R TR 5
H—. BIBR 2007 EZJRREA, AL 1997—2007 4F A REAS ) 8] 98 47 X022 73
Kige . 5. RAZ I LT, MR, BamailE e
N1, HEMEYZAETEN 0, REKERMAEILER RS HE 4.1 PR
NIRIEAT AT . B m dE AT A . N 6 MG ITEE SRR E . IR H B BREE
AW I LSS R B A ik, MR ER A EAY kAL T
v 254 & BRAL RN P L S5 s e fk . AR, W ok E . MR Tl
Hi . SREALZ I . BN ST GEARY 5K T 7l 45 4 A BRAL I 0 W 3 4R T AN
TRE 77 b 25 4 e Ak 7= A B R RO . B Rl A, [ B 4 s AL — o R
FE EsmAG T N T AR 5K A 7l AR 55 AR
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o6 REBEREZN. SMEVHIME

FlEREEL Al EHE R
(1) (2) (3) (4) (5)
RIS one RIS two AIS ind AIS ser AIS
Ik —
—1.1756°  —0.0211"" —0.0208"""  0.0143" 0.0762 "
DID
(0. 690) (0.010) (0.006) (0. 006) (0.027)
13.9612 0. 8650 " —0. 1845 0.6341" 3.1650"
g el
(17.43) 0.47) (0. 33) (0. 245) (1.589)
RURIIREED 2665 2665 2666 2666 2666
R*? 0.5591 0. 6887 0.9124 0. 8703 0. 8700
-
—1.6283" —0.0191°  —0.0195"""  0.0134" 0.0737""
DID
(0. 898) (0.010) (0. 006) (0.006) (0. 030)
—2.2071 —0.0214  —0.0378""" 0.0199" 0.1597 """
DID * 4@ fE Al
(2.823) (0.013) (0.012) (0.011) (0.055)
—59.2227" 0.5415 —0.5367" 1.0433°" 4.2156 "
g el
(27.639) (0. 350) (0.308) (0.241) (1. 275)
RURIIREED 4360 4360 4393 4393 4393
R? 0.4238 0. 6864 0. 8385 0.7919 0.7814

e Wb Jrik— Jrik TR dl ARt L S [ E RO L N T S RS A

HW, 2012 FF 2 )5, MR L AR WS, el kA BE 21k,
P, 8 TIHBR 2012 4F 2 Jm B 22 50 25 0 22 A 5 | e 110 366 of A 56 il 11 45 2R Al
e, VR 2 TR AR 2011 4 Z J5 MUAE A JEAT RUE 22 0 K 5 . K 30
ZERME T PR NER T WAIHER R R XIS RBOR KB R FE
WA, P, EAIER 2012 4F i [ 28 U7 37 0 2SR A 45 4 R A B A B
Wi Z )5 . RN TR Y SR MR AT AE 7l 45 R S B A7l 45 R e g f
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x7T REBERREZH: IRREE

Al EREEL Al ERTRL
(1) (2) (3) (4) (5)
RIS one RIS two AIS ind AIS_ser AIS
—2.5012°  —0.0247°° —0.0303"""  0.0196"" 0.12157"
DID
(1.309) (0.012) (0.008) (0. 008) (0.038)
5 i A% YES YES YES YES YES
I TIT [ E A YES YES YES YES YES
st 1) [ 5 35K YES YES YES YES YES
- —7.7396 0.7441" —0.4149 0.9007 """ 3.7857""
Lige
(28. 644) (0. 407) (0. 302) (0. 234) (1. 284)
BURIRIES 3858 3858 3881 3881 3881
R? 0. 4376 0. 6892 0. 8616 0.8126 0. 8100
e FLE,

wen s AR 288 I K LA By R, AR, K. BRI RAE Y

VU EEETT, HATHSE R N A RATECE R, SFHH PRSI Z, B

T RS R A A A T 25 2R A D . e, AR PEAR 30 2 o5 b, BBR DU R

FETRREA . ARG AT E 22 0 K g . AT A5 R NER 8 rax. sk 8 ml i,

TESBR VR B T REAS G . m N I BEAR Y 5K (077 Ml 2540 T+ SN AR SR AF TR
*8 REMHRWZN: IBRODXKEED

A EREEL A ERT LWL
(1) (2) (3) (4) (5)
RIS one RIS two AIS ind AIS_ser AIS
—2.5157" —0.0221°  —0.0285""" 0.0166" 0.1109°"
DID
(1. 284) (0.01D) (0.009) (0. 009) (0.040)
5 1 A% YES YES YES YES YES
IR T [ R SR YES YES YES YES YES
S]] [7 2 250 RE YES YES YES YES YES
o —63.0045"" 0. 5605 —0.5921" 1.0679 """ 4.5482""
g/l
(28.264) (0. 347) (0.307) (0. 241) (1.269)
S0 4291 4291 4324 4324 4324
R? 0. 4242 0. 6855 0. 8378 0. 7862 0.7798

e k.
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(E)d]uﬁ)’[fh*ﬁih
N T kBT F RO R A, RN 2B S N T AR ik X

SER TR B ShAS R, A 4y ik ﬁ%@&%oﬁWWé,%ﬁﬁ41$%
fmmm3%ﬁm%$\ﬁ@ IR B AR N AT O R

Indstruc, =a, + 2 a, (Human,; X Post2003,) + X, +p, T, + &,

(5)
WRPE T FE (), FEATHE SISO A S . A TFEE R 9 Fim. hEE 97l
ﬂ,mmwsDmmm%mﬁﬁﬁﬁﬁm?ﬁﬁﬁﬁﬁomﬁ%ﬁ,m%
BB A 4 A B ) 2 AR AR 1999 AF AR, (H 2 o AR X6 72l 25 4 T 2 7= A i 2%
SZNR DT 0 B L S AT BBk . W, DID2003-DID2014 B4 1 2 %k
AL T BEFRE, MRS R ERR PO RS —8, ok
JEUL. TEEARY HBORMEAT LG . Xk g5 T g A B E R EE T,
HL B B ] A HERS . SR 20E B 48 6 72 Ml 45 48 T G i) 8 a5 v iR Bk .
UERT L, PN ST BEARY i A2 2k 7=l 5 4 T e AT B UL, JF LR
I ] (7% 4 B8 LA HE 500 H 25 0 3 .
F9 mMENSKEKER

Al EREEL FlEMS R
(1) (2) (3) (4) (5)
RIS one RIS two AIS ind AIS ser AIS
—0. 4541 —0.0432 —0. 0057 0.0047 0. 0060
DID1998
(0. 604) (0.037) (0. 004) (0.004) (0.016)
0.2572 —0.0185 —0.0038 0.0039 0.0041
DID1999
(0. 869) (0.012) (0.002) (0.003) (0.010)
—1.1821" —0.0138" —0. 0010 0.0015 0.0039
DID2000
(0. 689) (0. 008) (0.003) (0.003) (0.014)
—0. 9946 —0.0100 —0.0044 0. 0026 0. 0095
DID2001
(0.710) (0. 006) (0.004) (0.002) (0.010)
—0. 5455 —0. 0059 0.0045" —0.0010 0.0039"
DID2002
(0.593) (0. 006) (0.002) (0.004) (0.017)
—1.1113 —0.0131""" —0.0032" 0.0091"" 0.0112°
DID2003

(0. 835) (0.005) (0.002) (0.004) (0.007)
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Fl gl EEL AT R
(1) (2) (3) (4) (5)
RIS one RIS two AIS ind AIS_ser AIS
—1.1999°  —0.0176"""  —0.0042" 0.0113°"" 0.0283"""
DID2004
(0. 560) (0.005) (0.002) (0.002) (0.009)
—1.9715""  —0.0185""" —0.0105""  0.0261°"" 0.1262°""
DID2005
(0.726) (0.006) (0.005) (0.006) (0.027)
—1.7877"  —0.0124"""  —0.0061""  0.0209""" 0.0192
DID2006
(0.934) (0.004) (0.003) (0.004) (0.016)
—1.5280"  —0.0138""" —0.0101"""  0.0241""" 0.0309""
DID2007
(0.817) (0.003) (0.003) (0.003) (0.014)
—1.6342"""  —0.0141""" —0.0128"""  0.0215""" 0.0475"""
DID2008
(0.507) (0.003) (0.003) (0.003) (0.012)
—1.0349  —0.0143""" —0.0184"""  0.0154"" 0.0802"""
DID2009
(1. 988) (0.005) (0.005) (0.005) (0.022)
—1.9240" —0.0103"" —0.0101""" 0.0161""" 0.0588"""
DID2010
(1.044) (0. 004) (0. 004) (0. 004) (0.019)
—2.6917"""  —0.0109"  —0.0067""  0.0103""" 0.0398"""
DID2011
(0.532) (0. 005) (0.003) (0.003) (0.014)
—6.0721°""  —0.0146""" —0.0118"""  0.0081""" 0.0439"""
DID2012
(1.722) (0. 005) (0.003) (0.003) (0.010)
—4.5690"  —0.0144""" —0.0117"""  0.0088""" 0.0536" "
DID2013
(2.409) (0.008) (0.002) (0.002) (0.013)
—3.2906""  —0.0217""" —0.0161"""  0.0160"" 0.0674""
DID2014
(1.022) (0.004) (0.003) (0.003) (0. 020)
5 1) 725 YES YES YES YES YES
I T 1 2 RO YES YES YES YES YES
s ] [/ 8 350N YES YES YES YES YES
—103.378"""  0.3245""" 0.1124 0.5727"" 2.0591 """
g /el
(20.742) (0.101) 0.117) (0.091) (0.475)
FURIIREE 4360 4360 4393 4393 4393
R*? 0.4130 0. 6697 0. 8293 0. 7829 0. 7746

He L.
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(M) EEREREESRENN

L. e 45 e 15 M i 20

Ji e 4.1 Human, WBGETT AN . 24 1999 AFZMAT A AR BEALRS . ix
SEN 1, 2 1999 AEIZIMTT A AR RN, BE N 0. T MBOE B T E
BRI R . 1E 1999 AFAIT i SR BE A Y 30 A AR R — N30T R — B
SR N T S RS AR R E AN SR Y o U P NIER s R [ T
A 55 ARG, mHABR T RO P 28 FrARIBER . PHE T A 22 B
BB . FE AT AL, U0 SR TR UK AT AR B A A IR B E S 1. R AR T
ST 1) B BE A KR, . 2B T T A B AL B B RN . O T R A e A Y K
RN LABCWR Y 1999 A i 25 e e i 22 S X0 e S 80 741 B9 7 ML 2544 T 92800
FIRZME, AT R MRR A EATAG T 35—, DAA A ) s 25 Be AL B0RE O i
B SR 0 b 0 B AR R, ARSI ANER 10 BiSAT R s BB, LLRF
TUTASH o A5 e 15 R Oy o R J5 v A 6 P B R UL B O AR A Rk
10 J5/\ATHiR . B3 10 MAGTHE5 ST 0, Y DUSC PR AR B} 5 45 B A 500k Ay Al o
PRUERGIGE 32 LIRS TT R BRI 5 A 0 — B 25 2R, JF H
FRERFRR. H—TrH. WE 10 G/ ATRETHHEERRE . MR T AR
AT IR S AR R S5 B AL 2 T 100 B3R 7E & S5 20 P R A
87 D 2R T S g W o AT AL R N T AR T K Yl A5 R T )
RO HR A o 4 B A KO R

10 SERRYEITN

Al EHEEN A ERERK
(1) (2) (3) (4) (5)
RIS_one RIS_two AIS_ind AIS_ser AIS
Trdk— . DL A A B R i R AT A
—0.1841°""  —0.0048""" —0.0028"""  0.0016""" 0.0160 """
DID
(0. 065) (0.001) (0.001) (0. 000) (0.004)
—64.7004"" 0.5156 —0.6149""  1.0804""" 4.5718""
g el
(27.756) (0. 340) (0.298) (0. 235) (1.235)
RURIUE(E 4360 4360 4393 4393 4393
R? 0.4238 0. 6859 0. 8381 0. 7920 0. 7837
Jrk e DARTF 0 i A B AR B E AT A
—2.8181""  —0.0256"" —0.0221"" 0.0122 0.0836""
DID

(1.107) (0.010) (0.009) (0.009) (0. 040)
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s
AR EEL FlENTRK
(1) (2) (3) (4) (5)
RIS one RIS two AIS ind AIS_ser AIS
—4.1330""" —0.0316" —0.0594""" 0.0358""" 0.2698 "
DID * number5
(1.363) (0.016) (0.014) (0.011D) (0.081)
—63.4814"" 0. 5450 —0.5846" 1. 0636 4. 44437
¥
(27.273) (0. 345) (0.298) (0.234) (1.226)
PURIUEI= 4360 4360 4393 4393 4393
R? 0.4241 0. 6869 0. 8395 0.7927 0. 7829
W Wb Fik—. FETo AR ST e AN . A ] [ A
2. 1 S B I T AR

SRR, EAEBEACER T B0 5N SIS TR B A . BRI A AR B AR
FRAE A 25 SE 9 X o IS TRl S 9 i B T s AR Rl i 425, P o n -2
1995 4EJA s py “2117 TR A 1998 4EJH 3hny“985” T #E, 7E 7 & 4.1 Wik E T,
IFRA RN B LR A 5200 7 TR R 2R, DRI A 38 43 % v 45 e A% o £ i AT
. DU i A5 B 1 O A TE = AR UE R M 25 R T GO0 1 22
F 1104 T 985 AR N AN 211 AR . R 11 AEITEAS SRR E . it
J& 985 BRI A & 211 RSO0, $4 R B R X T Il A B
RTINS, WA 985 ML 211 AR BT AR =AY H o T R A Y Ik 4
FTHIORON B BA FRT N, N T AR K 7 M 25 4 T OO A
TE 15 45 e AR o £ 50N

F1l BERRRBYE

Pl g SR P B S R AL
(1) (2) (3) (4) (5)
RIS_one RIS_two AIS_ind AIS_ser AIS

985 i K R IL

—2.3159" —0.0244""  —0.0261""" 0.0153 0.1055""
DID
(1.23D) (0.01D) (0.009) (0.009) (0.041)
—2.5977" —0.0305" —0.0515""" 0.0278"" 0.2211"
DID * 985

(1. 496) (0.017) (0.016) (0.012) (0.092)
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gk
FlEREEN Z£HE R
(1) (2) (3) (4) (5)
RIS one RIS two AIS ind AIS ser AIS
—62.6485"" 0. 5424 —0.5775" 1. 0585 """ 4. 4065
g el
(27.402) (0. 346) (0.303) (0. 236) (1. 253)
RO RTIREED 4360 4360 4393 4393 4393
R? 0.4236 0. 6869 0. 8382 0.7919 0. 7810
211 RSB
—1.5734°  —0.0268"" —0.0225"" 0.0132 0.0879""
DID
(0. 813) (0.011) (0.008) (0.009) (0.036)
—4.4857°""  0.0295"" —0.0529"""  0.0295"" 0.2307""
DID * 211
(1.394) (0.015) (0.015) (0.012) (0.080)
—63.9632"" 0.5476 —0.5849" 1.0626 """ 4. 44207
g ell
(26.97D) (0. 344) (0.297) (0. 234) (1.226)
RURIIREED 4360 4360 4393 4393 4393
R? 0. 4244 0. 6870 0. 8390 0.7923 0. 7820

b S G I IR 9 A | A W O VA (R 2 R 50 R AN A il s O AN S T oy v
Pl

PN~ BN TR AR E B T PIL

(—)#LH5 f

P NI BEAY TR AE A [A) R 1] 22 18] B %00, AT RE A7 7R 22 5 o BIVAH bE TR 2R
PRI RTE A RREET] . MR S A YK AT BE A A T A R AR ]
e e PR ERR 1T . UL R, A T AT, Al N BEA Y 5K
A M TAMAT A5 T 9. I, PN T BEA Y 5K m] e 3 A7 M T A Ik
T A8 R I B ASOR A 4 i, DT A ) A Sl i Ay 0 7 ol 5 5 LA s 2
. R, D 7 A 8 DKo 7l 25 R T 9 b 0 B R AR R A M R
5 (2020) B A0 0T 7 Ml 25 4 5 BR AL Rl 45 0 e A HE AT O . o0 il A R
wmr
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j=1 Y Yiia/Liia
3

= (D ()G ) - S () m(pe) |+

j=1 i1

S L 2
3 3
Y j> Yi.;/Li.. Y. Y,/ Liva,
) (G ) 3 (S ) (Rt 'f)}+ARISTZ
{12 <Yi<lfl Yi.l*l /145‘171 JZ\ Yi«[*l /141'«[*1
T P9l 2 e
= ARIS!"" 4+ ARIS!* 4 ARISY, (6)

AAIS,./ = AY;, /Yz./ D)
= Y5, /Y2 ) — Yy, /Yy, + DAISY,
= [, /Y, ) — /Yo, D T+ LS, /Y00 — Yy /Y0 1+ AAILSY,

I T 1) 7 ol 245 4 9 ST Pl 5 R R

= DMAIS!” 4 AAIS! + AAISY, (D

T 6B 7 M 45 4 B AR A3 S 3T T 7 M 25 48 5 AL R B CARIS ) Al
AT 7Pl 25 4 G BEAL R B CARIS ) LA R 3l s 9 7l 0 IR Hh G 2 AL O
FECARISE,) 5 AT B 77l 25 44 v DAk 43 A Sk 38T 1) 77 ol 285 449 e 9 Ak
FAALSTS ) FUT P 7= 2548 = Ak A 3 CAATS ™) DL B3k T 9 7=l ik AR
FALTREE (AALSY ) . RIEAT 6.1 AR 6. 2 X 7=k 45 #4 A B4k A 7=l 45 14
BRI S, 3R 12 AGTE T R TR T 7l 4 K A B ANl 2 4
KAk s, 2 12 ISR R, PRl A TG S R IR T 3R T el )
B R PR AN . B R TR AY sk T T AR SE N, R T
M TR AR, ARE T R IR A R Sl R TR IR A B RO, R
TR R ARBCRTR TR B R R, AR IR o 25 4 A B Ak A
b &5 = Ak

F 12 A EREENRREEE MM

FlEREEK Al ERE R
s B A . WHH
I 7 18] ) - bl ]| ) 7=l 3
A FEAE PRl NIR B 7=l 8] R H
RIS inter RIS intra RIS ee AIS inter  AIS intra AIS ee
0.0233""" —0.0314""" —0.0110"" 0. 0094 0.1071°"" 0.0003"
DID U

(0. 008) (0. 007) (0. 004) (0.018) (0.018) (0. 000)

1 A5 Y Y Y Y Y Y

i [ A RN Y Y Y Y Y Y

i 1) [ 5 2500 Y Y Y Y Y Y
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ol A A AL e
W W
. " -
ﬁﬂﬂi; Pl 7 AR H jﬁf;; 7=l 8] ;J;;
; e " e =

RIS inter RIS intra RIS ee AIS inter  AIS intra AlS ee

1.0017°"" —0.9622""" 0.6181""" 0. 0280 —0.1579  —0.0040
g

(0.141) 0.172) (0.102) (0.733) (0. 555) (0. 004)
RURINEER 4380 4326 4326 4401 4401 4401
R? 0. 5857 0.6513 0. 7307 0. 2981 0. 5267 0. 0991
e Rk,

(Z) S e

PN I GEA A WS A T 328 By BE 1. HX T 7 9 HOBUPE S5 L o B
TE T 7 A0 BE o W PR I5E T A B e KA e # HLA0O0L (R L. 20190 . T 440 72 JEE
AT EBNTTGEAN AL ZE R TR R AN E] . L, AR e i
B EAAR BT IZARRIET . "N T EARY 5K 7l 254 T+ 2 i
22 5% . MG BEA SCRRI AL . T3S0 B M BUR 32K ik B R
FIXE SN TP OB S5 = AT W AT B 58 . 3 14 04 TG THEE 2R

F 14 P AR IAR TAEBUN SO AR R AR L SR T BEAR YT 5K
XL Z5 A TR R S v . Ml S5 R A B THAS SRR B . BEAE BUR
SO LRI s RN T BRSO 7 M 4 A S B B B i i A
VE 7 R e, BIVBERE BOM X 250 0 T R e m . MR AT RA
Ik Xt 7l A5 R 7 A 0 Al O B R B . SR UE . ok A5 A G A A AR
K& . BUN T FURE B Y i AR F 50 X i 90N 0 BE AR 5 0] 7 b 25 4 o Ak 7™
AR S, MU, BUN X 2T T B S B s R AT EAY
SRR 7 b 4 i B R T AN 2 0 5l A5 R i A 7 LR R

F 14 TEIAR TSR AR AR AL, mBEANTEAY
SRR 77 S5 K T WA 1 S vk . Ak S5 K S BRAL A A ROk R BEE T
YR BB SR B . R N T BEAS YT IR 7l £ A B Y R T %
P, WMk E R, RPN T GEARY SO R T AR L S5 4 B4 i
BIRREE, RS B . R ZE R e AR T A ROk R, BEE T
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HZ 2. WAE LS & BAC T I . B AN ORI B . SR
GEAYT SRR 7 b 25 5 BEAL A (2 RV T B = 52w, 78" ML 25 0 s AR 5 T

Wi, 234 LiRrE ., BETAARENE S, mBATTEAY kx>
b 45 K i B 7 AT — i R, T R M 2 A EEAE

xR 13 SAIHKRE T EEERYE
FFlgEBEEL A g RL
(1) (2) (3) (4) (5)
RIS one RIS two AIS_ind AIS_ser AIS
R 3
—5.1891"" —0.0322" —0.0295"" 0.0157 0.1339"
DID
(1.963) (0.016) (0.014) (0.015) (0.068)
5.3119""" 0.0304"" 0.0016 0.0030 —0.0238
DID * Q25
(1.743) (0.014) (0.011D) (0.013) (0.059)
5.9164""" 0.0397 """ —0. 0045 0.0043 —0. 0065
DID * Q50
(1.674) (0.012) (0.011D) (0.012) (0.050)
6.2485""" 0.0441""" 0. 0031 —0.0019 —0.0209
DID * Q75
(2.181D) (0.013) (0.009) (0.010) (0. 045)
mig kR B
—2.6251"" —0.0223" —0.0349""" 0.0212"" 0.1495""
DID
(1.124) (0.013) (0.011) (0.010) (0.058)
—4.5411" —0.0297" 0.0074 0. 0040 —0. 0440
DID * Q25
(2.974) (0.018) (0.013) (0.013) (0.061)
—5.3425"" —0.0329"" —0. 0004 0.0038 —0.0158
DID * Q50
(2.566) (0.015) (0.012) (0.010) (0.055)
—5.1618"" —0.0326""" 0.0168 —0.0175 —0.0726
DID * Q75
(2.514) (0.010) (0.011) (0.012) (0.052)
X A0 ik BE
—4.1244" —0.0311"" —0.0337""" 0.0260""" 0.1491""
DID
(2.303) (0.014) (0.010) (0. 009) (0.055)
—6.8996"" —0.0324"" 0.0098 —0.0135 —0. 0386
DID * Q25

(3.220) (0.013) (0.023) (0.018) (0.103)
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gLk
L EREEL FlERsS R
(1) (2) (3) (4) (5)
RIS one RIS two AIS ind AIS ser AIS
—7.6713"" —0.0379"" 0.0151 —0.0144 —0. 0780
DID * Q50
(3.465) (0.019) (0.013) (0.012) (0.059)
—7.5643"" —0.0396"" 0.0161 —0.0190 —0.0795
DID * Q75
(3.520) (0.016) (0.012) (0.01D) (0.053)

TEe [l b PRIAR SR RTINS A o

(Z)FRERE

o ] DX ] 28 05 K R KT 28 5 K, TE BT U AR 1 2 e B S e R
ARARH X R R, T AR AR T Kk KT R T b P A A X R B . TEAN
[F] 1 28 55 KT By i SN T B A X6 7 M 45 4 T 0 1 5 el A7 A I 25 S
RITE 28 55 K S K g L XN I AR A E TS g B . PRI, 36 14 B TR
HP 1 DX 5 v G S b DX N T AR R P ZE R G s A THEE R R
AEXS T P AR X AR P b DX Y i PN ) B AR B X 77 Ml 45 4 B A
P AR AR VR B W G . A AT, FE 2R 05 R SR KO B M DX, & )
NI GEAY 5RAE 7 G548 T+t R v (9 RV FH S S B 2

x14 F-HAEABERNZW

Pl EREIEL A ERE &L
(1) (2) (3) (4) (5)
RIS_one RIS _two AIS_ind AIS_ser AIS
—3.2947" —0.0174  —0.0239"" 0.0091 0.0905"
DID
(1.73D (0.013) (0.011) (0.012) (0.049)
—1.6629""" —0.0255° —0.0397°""  0.0309"" 0.1757""
DID * ZR B3 i
(0. 483) (0.014) (0.011) (0.011) (0.062)
il A YES YES YES YES YES
T [ 58 20N YES YES YES YES YES
s i) 361 22 3550 YES YES YES YES YES
—61.1820"" 0.5347 —0.5767" 1.0616""" 4.4060""

4
(28.707) (0. 344) (0. 303) (0.237) (1. 255)
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gk
Pl EHEEL FlsaERK
(1) (2) (3) (4) (5)
RIS one RIS two AIS ind AIS_ser AIS
L (. 4360 4360 4393 4393 4393
R* 0.4251 0. 6865 0. 8380 0.7928 0. 7809

PP [ I

73— D5, P AT BT AR R R HE B2 B T AT B B, AT
T2 BT b R 5 A R R AT SR G R T I AE S, 2018) 0 Wi 47 B AF 4%
14 22 5 32 W BT B S SR BE 0, R T 51 A B B T S T R
22 55 . AR A HEVTRE A5 (2018) B » K 3ul i 47 BB 24 2 Sl 2335 3 3t 2 T
FEF A A 2 kT M R =28, R 1, 20 3, 4k B EAE
AR SEGT , B RN T BEARY KR L S5 4 T ry w2 e . AT A5 R
F 15 PR AGTHEE SR TR, R T e 4 MR O, AR R
AR 2 W Y R BN BEAS Y BRT 7 Mb 45 4 T R S B A BT .l T A
TESR AT BRSO s R N T BEA Y 5K 77l 2540 TH i 52w A e 6 8] U Y
KA. BVEERE ST AT B4R . BT AR SRS Pl 5 A TH R
Wi A B A v IR T AT AR R — AR I RN T BRSO el 4
HE T A 5 0 T 46 TE DK

R15 BHITHERERNHM

A EREIEL AR RL
(1) (2) (3) (4) (5)
RIS one RIS two AIS ind AIS_ser AIS
—0.6133  —0.0275""  —0.0223"" 0.0125 0.0854""
DID * 254 1
(2.199) (0.010) (0.009) (0.009) (0.040)
—6.2853"""  —0.0931""" —0.0692"""  0.0468 " 0. 3009 """
DID * 254 2
(2.037) (0.017) (0.018) (0.017) (0.108)
—2.6253" —0.0127  —0.0396"" 0.0184 0.1829"
DID * 254 3
(1.373) (0.019) (0.016) (0.012) (0.097)
5 1) 22 YES YES YES YES YES
T 8 R YES YES YES YES YES

S]] [ 2 5B YES YES YES YES YES
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gLk

FlEmEEL Al EHE R

(1) (2) (3) (4) (5)

RIS one RIS two AIS ind AIS ser AIS

—63.4730"" 0. 5420 —0.5814" 1.0621"" 4. 4256
g8l

(27.037) (0. 346) 0.297) (0. 233) (1.235)
pURIIE(D 4360 4360 4393 4393 4393
R* 0. 4245 0. 6873 0. 8394 0. 7930 0.7826
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Higher Education Expansion, Human Capital and

Industrial Structural Upgrade
CHENG Rui', XIA Nan', MA Li-li’
(1. School of Economics, Anhui University of Finance & Economics;

2. School of Economics & Management, Northwest University)

Abstract: Advanced human capital is an innovative core element for upgrading industrial
structure, and it plays an internal driving force role in upgrading a country’s industrial
structure. Based on the 1997—2015 urban-level data, this paper uses the 1999 college
expansion as a quasi-natural experiment, and uses the double differential method to
empirically investigate the impact of advanced human capital expansion on the upgrading of
China’s industrial structure. The research results show that: First, the expansion of senior
human capital caused by the expansion of college enrollment in 1999 significantly promoted
the upgrading of the industrial structure, that is, it is beneficial to reduce the deviation of
the industrial structure, improve the rationalization of the industrial structure, accelerate
the economic service, and promote the advanced industrial structure; Second, the dynamic
effect test points out that over time, the expansion of advanced human capital has an
increasing law on the effect of industrial structure upgrade; Third, the heterogeneity test
shows that there is a significant scale in the industrial structure upgrade effect of advanced
human capital expansion effect and quality effect; Fourth, the quantile test shows that the
promotion effect of advanced human capital expansion on the upgrading of industrial
structure increases with the improvement of the level of economic development, and shows
an inverted U-shaped relationship with the increase of urban administrative level with the
increase of the market’s role in the allocation of resources.

Key words: human capital; enrollment expansion of higher education; DID;

rationalization of industrial structure; advanced industrial structure
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