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Abstract

Since the announcement of the "dual carbon" target, the issue of carbon
emissions has increasingly received high attention from all sectors of society. As
a high-energy consuming industry, manufacturing generates a large amount of
carbon dioxide in production activities. Technology is an important path for
carbon reduction. At this time, we should adhere to innovation driven
development, take technological innovation as a key lever to comprehensively
shape new advantages in manufacturing development, and accelerate the green
transformation of manufacturing. Based on a review and summary of literature
on technological innovation and carbon emissions, this article constructs a
theoretical analysis framework for technological innovation, carbon emissions,
and industrial spillover effects, and analyzes the spillover effects of
technological innovation on the manufacturing industry under the dual carbon
background; We measured and analyzed manufacturing technology innovation
and carbon emission efficiency using entropy method and carbon emission
coefficient method; We comprehensively utilized spatial econometric models to
explore the impact and indirect spillover effects of technological innovation on
carbon emissions in the manufacturing industry. The social network analysis
method was used to study the spillover effects and pathways of technological
innovation on carbon emissions in the manufacturing industry. The main
research content and conclusions of the paper are as follows:

(1) Based on the entropy method, an index system for technological
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innovation index is constructed from three aspects: innovation input, innovation
output, and innovation support. In the manufacturing industry, the industries
with higher technological innovation index are mostly high-tech industries,
while the rest are mostly labor-intensive and capital intensive industries. Based
on the carbon emission coefficient method, the carbon emissions of 30
manufacturing industries were calculated, and it was found that the carbon
emissions of capital intensive industries were much higher than those of
technology intensive and labor-intensive industries.

(2) The estimation results of the spatial Durbin model show that
technological innovation has an overall inhibitory effect on the carbon emission
efficiency of the manufacturing industry in the short term, which means that
technological innovation can increase the carbon emissions of the manufacturing
industry in the short term. The decomposition of indirect spillover effects
reveals that technological innovation in this industry has a significant positive
spillover effect on the carbon emission efficiency of upstream and downstream
industries, which means that technological innovation in this industry can reduce
the carbon emissions of upstream and downstream industries. And in three
industries with different levels of technological innovation, it was found that
technology in industries with high levels of technological innovation can have a
positive spillover effect on the carbon emission efficiency of upstream and
downstream industries, that is, reduce the carbon emissions of upstream and
downstream industries. Technology in industries with medium levels of

technological innovation can only have a spillover effect on the carbon



N 2 e A e ) 3 M5 A B BB 7 Ml 5% BBl Y RN T

emissions of downstream industries, but there is no spillover effect on upstream
industries. However, the spillover effects of technology from industries with low
levels of technological innovation on upstream and downstream industries are
not significant.

(3) By constructing a spillover and absorption effect matrix, it was found
that the industries with high spillover and absorption effects of manufacturing
technology innovation on carbon emissions are technology intensive industries.

(4) Overall, with the passage of time, the degree of connection between
technological innovation and carbon emission spillovers between upstream and
downstream industries in the manufacturing industry has gradually strengthened.
However, the spillover effect of technological innovation on carbon emissions in
downstream industries and the absorption effect on upstream industries show a
relatively uneven distribution among various manufacturing industries. From an
individual perspective, there are 7 industries that can overflow their
technological innovation to their downstream industries, thereby affecting their
carbon emissions. They can also absorb technological innovation from upstream
industries to reduce their own carbon emissions. Six industries have significant
spillover effects of technological innovation on carbon emissions in downstream
industries and do not absorb spillover effects from upstream industries.

(5) Through the spillover effect network diagram, it was found that over
time, the spillover path of technological innovation between manufacturing
industries on carbon emissions has significantly increased. Taking the previous

two industries as examples, two specific spillover paths of technological
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innovation on manufacturing carbon emissions can be analyzed from the
spillover effect network diagram: (U computer, communication, and other
electronic equipment manufacturing — specialized equipment manufacturing
— wood processing and wood, bamboo, rattan, palm, and grass products
industry — furniture manufacturing industry @ electrical machinery and
equipment manufacturing industry —  general equipment manufacturing

industry — textile industry — textile and clothing industry.

Keywords: Manufacturing; technology innovation; carbon emissions; industry

related spillover effects
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O, FFO RO IR R NLREAT AT T s 5 Ja A FH AL 2 X 28 0 ik B AR A i 3 bl
SRR H 280 AR AT 14 K /I B i Y B AR o

1.4 FXHBIFERE

1.4.1 KX AT HERIBIHR

(1) ASCHTFEALAA BT

TR 2 SR DX SSAIL A AT 0 81 36 M 352 AR G e T J5 ) 2 T it 2, A SOHs
MATMVAL A TT 3 Z 18] 7 M SR I T H RO o
(2) i AR B B a0

A SCERAE P A P AL T, T i R AR B SR 2D, A SO S S At 2 2% o
R TG NV A B BRHE B b Sk H #6 A%,  IFAT TR i X 2%

142 AT EZAE

(1) Sl a2 A K
T S Gt AR AT AL A SRR MR, AT 4 FRAE 2013 4R BTG A48, 3
PSR P T R B R (R LB P 2013—2020 4%, I IA1 25 /% e
(2) HEbRIE RA i — e
I Bl R QLT RN O (O BT B (B TERURIN T . HR BT
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PRI TR RS AT B R, AN G AT AT AR SR QU T 1 bnik &, E
TEbR A R AT REAE S8 2, T 2P 58 o AETH SRR HE ORI B SE R TS i HE R
Whpere £ AR REIRA R Z A, Bl THdEsK, AOGHE T 8 MRk
B, RSN R AR EE
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2 g o

2.1 {IAE

2.1.1 BRI F R

H T BARBIB A ARH L, — DB R EOR QI Al LAE 53— NG RR SA A
IR0 T B — DGR BTIRIL, XAPE LRSS SR B . (E8L 2014) .
BORZ P DA AL TR N, 2 OSBRI o2 . AEse g, AR AR % 2 ik
RS L GESCI, 20110 o BORBSHR H A9 AL 32 B 2 Fh RO IR ], R s
WAL AT LTFIR AR EAMBARAPANESE, X LEZEAFAEAN R AT DT X SR BB i 7
EAFERIEE (ERE, 2013) o ARG RS, BORGEH oM 3 208
RO BOR LR s, BEEH BRI, BBoRIE P40 iZis ], IXFERCRBIHTK
PARMEM EE (RER, 2017) o FTLL, BOREHHE H RES B ML S I EOR A
AR A BORETE AR T B SRR, BT EOREIER H I E, EXE
oAt A=A 7 AR AR YA RN, 453X A b B 8 W ISORT B F Je E R, AT IR
MTAIEARBED o AN (20200 FREUESE 1L EM A, AR P2 18] [5
TR AR AN B ORIRAE X T iy B AR MU TA] B BT R AR T H R A R 2 e gt A .
R RN AT B S SO Ry e PSR B B B2 B e, T LA
AN Es o Nellp T

EE G AR 2 SE AR ORI Y FRABE TE, A TR BORBIETE SON: BT HoRRA
—ERISNERIE,  HHORANE AR 1 S B BOR PR R VE 5 AT AL TR AR, fE
e HESNJ5 B IBORIEEE, B THENBRES KRG EIH

2.1.2 fkHER

BRHAPBCA AR IATFH BT 17 A B 0 AR EUHRSG B BT TNl IE RS
EARMR (R, A AR AR R Wk N mALHRA S R Y4
(B A N R R i AR P o5 R B R e R B, TE R T 95%, BT AN SC R
A PR ECE i AR B HEI

=R T AR A AR BT HAR IEAE R R BUIAR, B SRR B & i3l A 7= 2 A (R Pt 27
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KT HEZ I REIRIEAE, XA S I RS AR AT LRI, AR RS L
WURA BT m, PRI AN T 2% -

2.1.3 el Bk HH S M

PNV IR IR RN A2 FE A L 2 18] H RSN GAE T, Pk 2 T8 e AH A5 4 4
B BORSE, HRLE2LG . FORERARE T dZ 5, WL Bl i &
J7 ARSI SEBE H o 7 ORI Y — AR B AE P AP A fiffal SRR Y . )
FASRERR o T[] SR BRI 48 Ao ) RO AT L AR e, 93 1 — Al e iE i A
HINIH, 5N ML B S R DR BRI 28 o i [ SR BT H 438 )2 1) B AT sk s i, 2
PP AR I R AR b 3 i RIS RS SRR R

2.2 FIE W F AR B FT 3 e HE AR AR 1L oAl

2.2.1 FHARBIFX AT BHA IR DR R

HIBT FE L33 & 70 i 1 M BOR BB S i HEBOR A W R, BORBHX T B HE U A
WEAFH . XA A 32 ERE R T REVRA R AU AL BE TR 45 F KR AR A5 LASKEL

BOR BB S A T HRTHREIEH I RCR . @il RRHTER, A& Gl kK s H )
JRGABORBA TR, FT R BENS PE R 2B R, YR BAR NSO, BTl 2 A REIR
THABEEE D, D TR A BORMER TR IS, A1 3 Ml W% 50 = 2o
HMFTREWE, b A E AT REI R #E, — L Rl i s I S A TG fse
P IRk I T R

HR, SoREFHEL A REIR GBI TR, — e R AR
REVRAS RN 2N, B 7 ARG gL h DUBRER v I REIRE5 4, I % S i R IR 4544
[ 2 (L AIRBR AL G B, REVR 5 A4) () T A A5 11 3 b e HE A 2148 Rz, Aotk i) Ji B
magetl . ARG .

T8k, BRI A BEAEAT MR A I, XA T REUR AN [l SR ONL, RV RN
Pt 51 IR HE G It 1 PIBOR BT plr gD OB HECGR 7 (PR (5%, 20200 . BOR
QB E P EOZAT AL dh B BEFEFEAR, 7™ il B B B4, DR ™ dh )
kgt = B B, BEim 2 B 98 Xz s iz ok & BT, Bkt ey K
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AR, AR ISR BT, i R BRI AR B R BT, Ok S U fE
PREAEHLL 7 RONECER TS B BERE N B, 3 (8 A R U B i

BEAh, AT — R RER TR BT 2 A7 TR A, FE /NP AR XESCHL H 32457
AREGHT, POSH/NME SR BRI SR IRAA TR B ST S eA L, XS+
AR R B ) DR A S AR A RESE I AR BRI, (AR B = AR R A
WS R ey, XA AE /NN AR AT R FOR AL 7 R BR AR, IRAEAE SR E SR
Wi BNV ERAS T HTROR, B i T e llah =2 A i v e ML B A A, AR AL
FBURA) P it IR S i A BR A B, 38 e il A P BRI B, TSI — S Bk
HE

ZR ERTIR, BORENH AT LB SR T REIRA I RCR L AL REVRZ5 A BEARASAT M (ot
T8 B AT T DR DN RE R ) (8] 3N A 45— AT M BB HE AR N, S AR BT oy 5 i A
APk HEE, A AFIRE.

2.2.2 HiAR BUFxS_E TRl b HE R B a3 R

EATHRRZ T, &I THEA BRI L 6 U A = R, EA 1% E 2 B
PRI AR, AR I R B B AR R R AR, TR e g R il e A
51RO i1 1 = W A 2 5 N S 1 oS (W N . S| S VA D2
FIC, M2 2 R L HoAh L TR AR LM o X R B AT MBSy A, X2
ML R LSRR BEAT SR A o b o 7 SR RER Ve R S i A VAR Rk A
5 B R AR SR T AT S E, R B AT ML B R R AR R

(1) BARGUH A AT A SCHRE 18

BORBSHT IR ) R BB 1R 9 A 17— A a8 i E - S R, 5 R LR R
AR L% o AEIXRI R, BORBSH Al LAEAT (%38, I — P AR BIE 1R
WeAT L, AT R IAT AR R A S AR BT SR BT R AT L R Y AT RE 2 R
oKk, RRE I B e, ARG AT REVEH FERUR G I Bk EVR £ R BE 2 R A
A2, S AR A A N A . BARTI S, 24— DL R EOR BT RE 6 15
a BRI R PERESRTT, BORALA TR, RS R R R PRI TT
SR RS B R BRI AL B CRIZE R, BEVEUR] ] R 3R iy s e JRA P A b s, A
RLRE P RO 2 s AR AR L R e 2

I RT I, 7 b [ A R ) SRS AT B T4 TH B B BRI, b pe i
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My S RS BEAR 5 P Mk I ARIE A G P T 2%, IR R BOR BRI R, X LT ]
RIRHIFAALA ] BER X — BT S5 BERE— D9 AR S 2 U, HE i s A2 5 ik &R
IBARBED 577t 9, IS BRI A4 7 ARRLISE IR, DR Br AT Fra R EEN T
VRIEAWTHIZN 77

(2) BARGH Y& [ R

BOR BT 0 J5 AH G IR B 1R 48 1 & e — P AR AR P i AR v 5 R0 7 ML TR AR DRI 3
B, WA Ui 25— P A EROR BRI, 0 B BN R AT BT S A ) SRR K
et b S, AT A ASBEAT QU AT MRS R E RO I N 2R i ATk
HH R 2RI REUR T AR IR BB IR EE A A 2 R A AR s TS A B3l AT Ml ) B
R A AL

ZR BRIk, Pk AR B AN R AR, SRIR b A S AR H ) B AT RE 2
R AE SR AZ AT A PR H AR, SR K AR A AR R 2255,
CLSKI AR G R 55 7120, AT 2 i 4877 Ml s 1D (R e o
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3 FlEd R AR BIFERR . BRHEUE RN E 5 A R R iRiE R

3.1 FlEdl AR SRR E

3.1.1 BRI FRE0M E 5 3%

BETHROUFR—DTIERZE, WEARGHKPREETRE G5 BN
R THORGH I 5% A U R

(1) H—f8bsik. Bk, MmN, Bl (20200 F & ROk AR
BIFKF, LinM M YangY (2011) RIFEAEH 7 LREHE 7 EARGIHEE S, KA
XL R B X AE e A & . BPARE 5 (20200 L RIEBCEU T A2
%, HLRERAES N D LR AQIHTRE /7. A A F 4 1 0 R BOR i B R
QIFTRE IR, BIANRET Eh5E N (20200 MAREEMEERFE (20200 o B4 #3773 10 FH AT
KRBT ERARAIH, BRSNS (2021) 1 LiX Al MaD (2021) #B{EH T #HF &
kA R BHT .

(2) WEIRIRPPNAR FRIVE . KR53 238 AT BN AN T TR B 7 ok
PRV AR, TRASE (20160 MBIBIIHARF= T TIATF, K R&D 427 NHiSL
H I AN LR B B G KR PN TR AR AT T B, SRR S (20200 JUREY
AV ERR (PR B IR A NI R 2 S W BTN A Rk 2
AREFHIAKF, B T MR A I R AT E AL, iR dE (20140 Hhn 7 =477
[, X = AN AL SR 7T 25T 3K 7 TR AR AR AR 7 T, X B B AR A
BV R R 22 50 g 42T

3.1.2 BiR B Fhigtrabik

AR R EIRFR PN R R, 5G] (2018)  REFEE (2023) | 4TS 2% (2023)
IR S S, FARQIHTE L QU BN AU S H . AU S = AN I VRN F AR
RAR, BRI BAEISAT I R&D A B R&D & HBNATE; BIH7 1 BT W K%
BRI HEEL BT M SO & QIR SRR BT 7 10 R T H i . R
FRS BT AR E L AT L AR A bR . Bk S %% 3.1,
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3.1 BHELHARHGE EIOFA T

— A5 &1 7 fabrsA

\ R&D A 57 IETA

BIFBA R&D £ 2N 1Em

. R F RS 1EfA

7= O 7 R B 5

B 7 3% 7 5 R 56 & T H %L 1EfA
HARM ST R

BB dEbsEll, BUAASCRER PR SoN IEmfets, BAREREhs 250y

__ - O
O- O

TR b AL 2 Ja I BAE,  SXFE SO0 2 T B A B 22 57
0P bR IEEEDY:

B0 MRS

=1
FID: PR DiEAR G B E:

=1-
B HHEHAE, 338 ARENE
- =1
HApe S
Score = (W x X))

=1

WAEVEE D — P AR5 7%, W ve ik 1 B A2, A OR 1 PG 45
SR EDAERERTE . 12071203 I ER G PP IR BEEVE R R B A2 0 2 1 2 W $R%UH
B, RS — MT AL RIEOR QT RE TR .

3.1.3 HAR G HIEARMNE S REXTEL 5747

M 3.2 T LR HAE RGN A AT M A SR B3R i Al s 1 = AM7 ke 3 9 : TS
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T A A R 7B A FE AU 23 4 13 M VR ZE &Y o = M7k 2013—2020
EREIEETEEU N 0.598. 0.384. 0.283. FEARBEHE KR & 102 o HR 25 451
Ak,

HEHE AR EIREHT A R=3K, BN PHGEREEEE 1-10 AT,
Gt A N BARBIHT S ACEATE, KA S T TSR A L 1 i
Ay AN S IR AT, BN PG A RS 1120
AT, B3 SRR BT ACPAT L, ACPATIE S RSB E L R
AR Sl A 4RI T AT, 55 =20 PRI A a4 21-30
ATk, K Hr 2 AE AR QIR ACHAT L, ARACPATI LS i B S AR
Tl T PORPRRS i 25 g A 2R AR AT I BN =27 AT U
AR N 2 REEARIT L, HARIZ N5 s R B AR AT .

e

3.2 2013—2020 S EAIE L AATWEARBIFZEHER

2013 2014 2015 2016 2017 2018 2019 2020 T HE

F5 R4
& & & i s i i s 8 4
1 REE SN 0. 041 0. 047 0. 051 0. 059 0. 065 0. 064 0. 067 0.077  0.059 16
2 il 0.026  0.029  0.032  0.037 0.04  0.045  0.047  0.057  0.039 17
3. YORHRRS H S G Al 0.018 0. 021 0.019 0. 021 0. 023 0. 024 0. 025 0.025  0.022 22
4 ] L 0.01 0. 009 0.01 0.011 0.011 0.01 0.01 0. 008 0.01 28
5 gighlk 0.052  0.056  0.061 0. 066 0.07  0.074  0.087  0.095 0.07 15
6 FigUlRd. ik 0.024  0.025  0.026  0.029 0.03  0.031 0.034  0.036  0.029 20
T R B PB S RN 0. 009 0.01 0.013 0.015 0.016 0.018 0. 025 0.028  0.017 24
8 ARMINTAIA. AT . AR, EHEL 0. 006 0. 007 0. 009 0.011 0.013 0.014 0. 017 0.018  0.012 27
9 FHMIE 0.006  0.008  0.009  0.014  0.018  0.022  0.028  0.033  0.017 25
10 EARALLH] Al 0.018  0.021  0.022  0.027  0.031 0. 038 0.04  0.045 0.03 19
11 ERIRAE SR S 0. 008 0.01 0.011 0.013 0.017 0. 021 0. 026 0.032  0.017 26
12 LG R RE RIS A Rl 0.017 0. 021 0. 023 0. 028 0.033 0. 037 0. 043 0.046  0.031 18
13 A BB HABSRL N Tk 0. 02 0.023 0. 021 0. 022 0. 025 0. 028 0. 031 0.036  0.026 21
14 AR ORI 2 ] b il 0.183 0. 202 0. 205 0. 222 0. 237 0. 242 0. 248 0.269  0.226 5
15 EEZjhlgl 0.129 0.137 0. 131 0. 142 0. 151 0. 159 0. 169 0.202  0.153 7
16 AL ef ol 0.016 0.016 0.018 0.019 0. 022 0. 024 0. 029 0.029  0.022 23
17 KRR sl 0.061 0. 067 0. 068 0. 082 0. 097 0. 107 0. 129 0.156  0.096 12
18 AE&JEE il ol 0. 064 0.071 0.073 0. 084 0. 102 0. 121 0. 149 0.178  0.105 11
19 RESEBGAEEN T 0.115 0.119 0. 102 0. 102 0.119 0.118 0. 139 0. 148 0. 12 8
20 SR AT Tl 0. 066 0.073 0.075 0. 084 0.093 0. 096 0. 104 0.11  0.088 13
21 JmEok 0. 07 0.078 0.083 0. 097 0.11 0. 132 0. 161 0.192  0.115 9
22 EMRA S 0.182  0.202 0.2 0.22  0.234 0.26  0.305  0.352  0.244 4
23 LHBEHIGEL 0.176 0.183 0.173 0.19 0.217 0. 242 0.278 0.331  0.224 6
24 R 0.192 0.222 0. 232 0.278 0.311 0. 323 0. 339 0.363  0.283 3
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g% 3.2 2013—2020 FEHEFEVSITIERAFEZEETEER

2013 2014 2015 2016 2017 2018 2019 2020 i He
g ATk
4 i i i i i i i L= %
Rk AEAAL BT R fhiE i v A i
25 0. 092 0.104 0. 105 0.108 0.108 0.103 0.118 0.136  0.109 10
N4
26 HSOHUBORI Z8 A il 0. 275 0.31 0. 306 0. 356 0. 405 0. 431 0. 466 0.524  0.384 2
27 VREEHL. EAE A R A 0.415 0.45 0. 467 0. 527 0. 603 0. 689 0. 768 0.867  0.598 1
28 ARG Y 0. 059 0. 067 0. 062 0. 067 0.075 0. 077 0. 091 0.11 0.076 14
29 HAh il 0. 004 0. 004 0. 007 0. 007 0. 008 0. 01 0.012 0.015  0.008 29
30 EJEsE . AU &SR 0 0.001 0. 001 0. 003 0. 002 0. 002 0. 003 0.004  0.002 30

3.2 HliE e HE e pr i B

3.2.1 BRHEHRE 5 7%

BHERE — M EEE WS, B R TRAE — € X IR 8] P 28 5% A4 BT = AR 1R DL — S A ik
AEMRESAEA R TSRS R EN, BATS, frbAEX B
AR R . (0 H TR — R — TSR A He i, K
4 K IPCC i R EBATINGE, MtthEe (20210 FZFTIEHHE T Bl iy — ALK
fHERCE, XU R ST (2022) FIZA I MENE T T3 Hh 00 BT SR T R BicHE ik
B, OBEMAE (2022) W2 RMF T EIN G T ARER . A LA P B ) A B
Kaplan (2011) . Zhang (2009) . Meng (2013) £ A\t A5 iR T E X4 A
) — S B

3.2.2 BRAERIAYIe PRk 1

BT B A G IR B AL AT ML — SR AR HEICR, #eAS S ik i
HEBCR BOE AT S AT W — A RO . R S RIS 25 A 0 AT ML T AE Y 8
FRRERE B, . JEl P Bl S&ul. BORb . R R FKTE (2006
FIPCC SR ZETMIF IR Fras hrBRARBCR AL TR e ebilcRE, I
ENL A A AT IR B SN S AR RO (19 LEARLA R 9 BB $E b —— B H
R
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£3.3 “HEMBRREEK

- Jer FEIR Ji i TR JOST LEh R RIRS
LR \v2
Prhn e
FH (bR
scc 0.7143 | 0.9714 | 1.4286 | 1.4714 | 1.4714 | 1.4571 | 1.4286 1. 3330
HESEE /g
Jist Tk
“FRAL
TF | K#&E (T | 20908 | 28435 | 41816 | 43070 | 43070 | 42652 41816 38931
/)
B HAE
CC | &hrem (Wl | 26.4 29.5 20. 1 18.9 19.5 20. 2 21. 1 15.3
W/TI)
CR AR 0.98 0.93 0.98 0.98 0.98 0.98 0.98 0.99
44/12 — 3.67 3.67 3.67 3.67 3. 67 3. 67 3.67 3.67
AR
ZRE i/
CCo 19812 | 28604 | 30202 | 29251 | 30179 | 30959 31705 21622
PR & 5
F KD
BORRIE: (2006 4 IPCC H IR =SSR )
0 _ 44
e = x x x /12
HARM ST F
n
) = = X = ECl x (TFl X CC| X CR| x 44/12)
=1 =1 i=1

Hep, AR 8 MREIRFT ™ AL I BRHE IR, AR A SOt A il i b — A B (1
R Fon—FRedR AR R, oI HONERR 2 R I REIRH PR A%
ROFEM AL, AR ERAL R I E TR R, A VA & B I CCiRoR,
CRiR AL R TR IR BRI FE rh IR AL 26, 44/, FORBRIE 757 B A — AL B T IR
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AR A R HL

3.2.3 RHEEFR M B 4 RO EE 5 4R

TER F B R BOE A 5 2013—2020 AE3R[E 30 ANl AT 8 451 — AL AR HE
B, SR 3.4 FR, B SAT L EE EAT AR BT
(1D &M BB 3

R 3.4 Fiw o £ 2013—2020 “E 5 30 NI, F 25 ML RRHE
EAEII, A S AMTIRIBRHFRE R BN, X 5 AT TR ERTL, 75
A KR J AR I Tk A2 RV 22 Sl . e el H s
JERIHAUEE I Tk & @il il FERRHEREIGE M 7T, HIEHAT I = A7t
WAREERIT, AN SREHEL. G OEREREAEEN Tk A, R &H
AR Tl o FEIIER R AT AN 13.49% 9.81%. 4.39%. IEIEHATHE G I =M1k
SR B SO KB oAb KR AN 27.47%. -27.15%
-26.17%.
(2) Uo7 RRHERON L2 Hr

M 3.4 Rl LLE AR BRSO BT = AT o Al R R AR L
Ay B S JE B AR A I T A SRR AL 2 ) . 3 HE R A 5
268883 Jilili, 173234 Jjlli, 74861 Jilli. EXIBRHEKETE G =AMT 38 &JFH
i MU B A EY  ACERACGR B ]Sl S5 BRHERCER 2 5 29 T3,
64 Jildi, 68 JiMli. W] LA HY— e BT AE AR BT (e HE TR dze 02t v T R 2 A AT

ANZT B B RAT L

£ 3.4 2013—2020 FE#E N - EMBHKESR (BA. )

lEiac 17l 2013 4F 2014 4 20154F 2016 4F 2017 4F  20184F 22: 2020 4 FHMH "
1 AR EE S ol 6664 5792 5807 5729 5029 4259 3926 3291 5062 8
2 A 4025 3720 3324 3444 3139 3303 3353 3378 3461 9
3 T8 JORERTRG ) 2 ) 325l 3222 2701 2420 2238 1968 1433 1287 1044 2039 13
4 J0H 5 1) 142 117 98 64 52 38 21 14 68 28
5 il 5875 5005 9498 8480 6747 2030 1717 1325 5085 7
6 giZ\REE . IRt 736 715 678 593 499 330 169 131 481 22
B, BB PR M
7 151 346 407 357 339 290 212 80 273 24

A A A
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4% 3.4 2013—2020 FEH4liE N —FARIERER (Bh. FRE)

2019 HE
5 7l 2013 4F 2014 4F 2015 4F 2016 4F 2017 4F  20184F 2020 4F  SEYMHE
ARAITAA 7. .
1258 1063 966 699 504 297 260 157 651 20
Fr ] Al
9 SR E 189 167 161 122 70 38 27 18 99 27
10 JEARA AL S 10648 9702 9385 9260 9233 8595 7940 7214 8997 6
11 ERRRIFA e LA E 183 211 206 211 136 167 159 148 178 26
XHE. ET EERRR
12 289 329 312 291 218 121 80 68 214 25
FH il
i KRR T AR RN
13 233246 242353 253313 255996 263657 283112 304875 314511 268883 1
Tk
b2 SRR AR ) b il
14 72641 77648 84441 81194 73149 68055 68182 73579 74861 3
il
15 5= 245 il il 2829 2845 3081 2911 2431 1894 1636 1542 2396 11
16 Mo Il 2256 2147 2185 2795 2717 2723 2707 2317 2481 10
17 FE RS RL ol 2476 2234 2125 1896 1491 1131 908 654 1614 15
18 LB P Sl 67498 70196 67224 65061 57450 52646 50334 54567 60622 4
RS R R AE
19 181266 185603 174303 172067 167980 164745 168183 171726 173234 2
Tk
A &R R AE
20 20683 30828 31271 32896 35025 44834 42583 35580 34213 5
Tk
21 & il ol 1922 1535 1414 1192 883 2209 2239 2520 1739 14
22 38 FH B il 3067 2933 2791 2659 1842 1309 907 1341 2106 12
23 LRl 1204 1155 1008 827 620 283 212 138 681 19
24 R 1946 1671 1488 1337 1008 672 448 357 1116 16
BRI MR T LR A
25 777 434 370 313 454 478 181 157 396 23
HoAh Iz v & i
26 EERWiIN IRy v P4 1655 1528 1655 1292 368 206 161 130 874 17
THENL BE R EBT
27 465 437 445 410 362 506 939 432 500 21
A il
28 AR i 130 102 83 74 55 28 21 16 64 29
29 At i) Ml 1704 1874 1380 987 750 23 19 19 845 18
LB HURAIE S5
30 48 29 30 27 38 21 20 22 29 30
Hl
TRk CPEBEESGTHESY (PESOFES)
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4 I3 Ml F AR B et e HE R Y 7 Ml SRR St S0 SEEAG 38

4.2 228 BRI MIR E

4.1 EERBRIRE S BEKIE

4.1.1 ZEEH

(1) B

MR AR S N BREECR o — AT AR At AT M A BT B AR W IS v A 21 H 2
FE i B DA T AR R 5 0] A JE B T AV ) B R HE e 75 3 15 8 K RG3s, B
PAAS SO FH il sl AT 1 B b SN Sl HE s 1 B AR, BRI b AT b A s —
SRR HE TR R I 2807 AU 2 R AN B HEBOSCR Fe b o
(2) R E

AR AR S N EIAR BB . ARYE 26 = 55 AT B Fa bR A A8 A F 5 H i b B4 40 4y
TR AR B H Fabr
(3) ¥

R BHEEHIBEL (2023) R PO (2023) W2 %E RS, I\ T R
APy BEARRAL S AT BAIEE 1. Tise e . LR 6 N shZ &, 4m
2 S AR H anA] 52 ) 1 38 b A B EE .
ORI, FIFBLL F sl LAy R&D N E#BE 7% S HFoR .
QFEALRA,  FHFUBL DA _E i1l 38 b Al ] 728 55 7= BRI
OATIHI,  FHRUEE DA B illigE b Al 3278 M S N TR R
@FMEEST, FHFUE L& b A MY AE R B AR R
O, HIBE DL S A E R IR .

® LB, HAHEAT I ARALE ALY N 532 TR
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4.1.2 JERIR B B A PG

ST SR TR AT R RS, 78 31 AL AT W P B L 30 ATk, 30 AMT
WAL S IR BHERSR G ML, RO IE F SR SR G A LB 2 R SR S . FEIE
P — I T B BRI, B P& 3 2013 AE AT 5 S HUR G T AT LA FROR A T e,
PLR (R TSEHE%D) « (PEGERSOTHEY) 9% B ario s R 402 T 2020
e, MOEHGHIEY 30 M7k 2013-2020 FHEHE . BdE R EORIET (PESITHEE) |
(hEERARGEE) BRXS R CRERSIHES) « ChE TG E%) .
(PEAESUEE) o (PEFIGRIFELE) o CHEGBESRIHES) , STk
Yo R B (AT 7, AR SORT R AR A i 2 A BT R SR B8 R B T R B A PR DA
SRR R, £33 AR B IR S A R, R 4.1 R,

®4.1 ZEKRHBEST

A (iR B itk 22 w&/MA =FNE]
TRHE R R y 2. 675 1.976 -2. 033 6. 650
FAR G B a5 X 0. 108 0. 136 0. 000 0. 867
BHt K al 14. 446 1. 264 11. 263 17. 188
BARTRAL a2 8. 472 1. 050 5.807 10. 335
AT P A a3 9. 942 1. 050 6. 736 11. 625
& RE a4 7.174 1.077 2. 655 8. 838
IRy i 3 ab 8.914 1. 231 4. 654 10. 588
TR ab 11. 030 0. 308 10. 443 12. 250
4.2.1 FENEEFIRE

KX BHERTTF (2016) FIEB/INEE (2022) UM, FIH 2018 SR IR it
B 30 ANMHIEMLAT LA 51 B A5 RIS AERE W, 4EFE W R B9850 RARER HAth 29 M7k xt
ZATW IR, AT E B FZAT IS HoAth 29 AT A4 (0 o (8] 75 S i &, %) 76 2 AT
AREFZAT VAR 7= (1 B 5t BT ¥ B I 4 30 BT vl o B B . AT S ARG R B T B
TR
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1+ 44 1 ] [1"' 11 0 [0 1]
1: —_— =
1 1+ 1+ 1 0

RS S R B N B 5 IS AR W, BB AT SRS EE, 1k A
& FRB T AN 0 ZAMAR T RS MAEERE K (HEESEN 5, BAE
Ii) 2 (B AN EE LR

422 £ RFEHAXKERE

FEMCE AT AR 2 0 — B AT B B Ao S, FEAMEERER SAAET
[FJEHAHRG R, X B H ML G, —fde)m B, 55—
R E AR . PR I AR I B 2 fe st B, AR AR E RS R
N WAF

n Wi (Yi = Y)Y, - Y)

|111

2 N n
SlljlW

Moran's | =

o, 2=1 =1( - )2’ =2 =1
kA WD G AV S AACERE RS, Y. sl R AR s I E AP A ME . 52

SIREUNHUEAE-1 B 1 Z 08 HEEIREONIEER, vFEIEASR, MOy UER,
ARG, B IR HON 0 IR AR R AR .

4.2.3 FEREEE HAXKE

WUR A Jmy 5 = FR T E D ONEZAT WA AR A B A O, AN ENTE BAR 4 7 474E
R[] I AH ORI, XI5 TR RS 2 AR HOR W], RS A A SR ARG B R A S
N

n(Yi=Y) L Wy(Y;—Y)
I:1(\( Y)

Jri 0 B 22 FR B A 0 B = T B B I R 2R B A, Rk A Wy o 22 TR B

FERE, el FRoRARE B IE AT A 1E .

Moran's | =
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4.2.4 FjEitERE

HOLH) 22 R AR =R, SRR (SEMD S [A] H AR (SAR)
AR (SDM) |, ZERFL TG 1 AT R L L, AR P RE S iR
RAZEUR I ), DA E A TS R . (FEE 58, 2013)

=R E] i AR A N B AR S

SAR 7 .
Y=pWY+XB+¢

e~N(0, 521,,)
SEM f&EY:

Y=XB+u

u=06W,+¢

e ~N(0,d%1,)
SDM #5571 ;

Y = pWY + X +WWX +¢
£ ~N(0,521,)
=R Rp. WL By &0 X Y 030 R 20 H [BH R %8 S aBCEFE RS 4]
HERE. BEYVLRET. B, HERE, EARHREZEAGH, KRR
H o £ SAR AL AN SDM HATRY r () WY 2 454 R A 5 F) =2 TR i Ji= T, £ SDM A5 7R e (8 WX
T AR A B R i A R ) A i S5

4.2.5 SLUELER 514

(1) @R EMR D
FIH stata #3245 Moran’s I (524880 MRS R, Wik 4.2 o, AEATLL
A, 2013 FE & 2020 I IE M BARGH 5 HHBICR 1= 28OV IEE, JFH
£ 5% EAE AT R, Frek, fili& k34T b I HEOR G 5 Bk HER 2 T8l AR % 25 1 1
EPS7
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£ 4.2 2013-2020 AR B E R BRHEBO R E 2R3

I 0 22 P AL B A J Ty 2 TR A e
Fr o .
BoRASH KT BRHEBOS R BoR AR BRHFBOS R

0. 148™ 0. 113" 0.231™ 0. 144™
2013 4

(0.003) (0. 026) (0. 000) (0.007)

0. 148™ 0. 105" 0.231™ 0. 123"
2014 4

(0.003) (0.035) (0.000) (0.017)

0.135™ 0. 102" 0.214™ 0. 134"
2015 4

(0. 005) (0. 040) (0.000) (0.010)

0.134™ 0. 112" 0.216™ 0.139™
2016 4

(0. 005) (0. 026) (0.000) (0. 008)

0. 1377 0.101" 0.221™ 0. 147"
2017 4

(0. 004) (0. 040) (0.000) (0. 006)

0.136™ 0. 100 0.224™ 0. 146™
2018 4

(0. 004) (0. 042) (0.000) (0. 006)

0.146™ 0. 103" 0.237" 0.139™
2019 4

(0. 002) (0.038) (0.000) (0. 009)

0.154™ 0. 1157 0.248™ 0. 154™
2020 4

(0.001) (0.024) (0.000) (0. 004)

T ek RORAE 1% KF B3 L ek RIRAE BUIY/KCT BB | +RIRAE 0% /KT &,
TH. ZRESHN 2z E. (2 JFHIEM T

S HIE ML R AR GE FEHEAT R S AR MRS 36, B TR, REPXHIFREH
2013 4FRIGE AR Ay 2020 47 A 7] 725 RIACEE A N 220 3022 i, st AT ILrE R
i B, B A A S B 4.1 AT 4.2 Fs

522 BRI R R B S IR GBI, AR BRI L BAR BIHTKF,
P 0045 1050 S N b2 o AR BOR GRS i, Rl (9 70 230 70 B ) R 2
A ARE ARG ACH K. W 4.1, 352013 R L HUS B W &1, 55— R 22
RGN 26 BANUAERAEEN . 27 THEHL. @15 A A d T B A i
%6 M E G IHERCIFKFER, E R DIMEARGE KRS, &Fm—
AR o FESR =R BR AT 1 AR E SO Tl 2 fr R, 5 478005 10 MT
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A B S EARBFKCP RS, He BN AT BB AT AR B, AR — (R R X
A= WRIRAATIL T B S HR G KT BAR B E N AT BRI ACTBUR, A
REXS HAAT Ml 2 77 b RIS H RSN, SN S A SCR SR AR LIAT Mk, SRR AR A R 4T
AV H 2013 4R 14 AFEE] 2020 FE 8 A, 1 A3 M B BT R 2 8] AR S Bt I 1]
RIFERS ORI . B BOS BOR B AT AT A SR BB KT m AT L BT 48,
BRBEF AT BARMAT WAL A B AT BAR AT A S8, BORGIHACT Bem ATk

S HEARGIHKPEARI AT ML R A TR B 155 L ok Bk >

Moran scatterplot (Moran's | = 0.148)

\ | ‘
1
28
26
@ =
o . W
21 19 0 ///%/////M 27
30 /
29 35 . )
N p
] ° e :
14
711%2 1
25
8
_1 | |
T | [ ‘ ‘ ‘
-1 T | | | |
z
Moran scatterplot (Moran's | = 0.154)
x2020
\ | ‘
17 L
28
26 /”//m//
20 . ) | V//
4 9 19 ) 3
® 21 : o |
29 ] /W////WM/
= I |
& 14
1610 .
8 5 5 e
_1 | |
T | [ ‘ ‘ ‘
-1 T | | | |

Z

E: B PSIER 3.2 RS oS R AT AR CTRIRD
B4.1 20134 (b) 20204 () HIMEZEEERE T HlEL ARG FK PR 28R E
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HIE 4.2 ATRLE HY, 2013 4FEA0 2020 4 B HEBOICR I SR AEIG ORI S HOR QT 1R
PREI—E0, KESME LR F— =0, W2 s — SRR X AR —REERX . 2013
FIF, A 12 AMTIAL T - RIR M & — @R EX, U 26 AN SR A i, 27
TR EEAMH ARG 28 AR BERHIENLAE 12 ML BHE Bk R i
w, BN BRHE R WAL . 9 MWL T = R BR IR — IR X, i 1
REESIM TN 2 B dslEk. 3. YRR SIS & ML 55 9 M BRHE R
BA%, b RUHATI IR BOCR AT . 7T 58— PURIRI TR, 2 AR ¢
PERRSS, 5. DUSIRMATENECN 9, 2020 EMINE 10 4, REBHBECR AL
JUF I RERER ), HREAREARN B PR, BB BERRCE Mg A
AR AT TR S, B BRI AT MV A B R BB AT L I R 5%,
BHETBOBCR A i AT b 5 R HE TS8R SR AT b A AR SR AR I LA R 52D B AR A 1740
BTV H.

Moran scatterplot (Moran's | = 0.113)
Iny2013
i

1- L
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Moran scatterplot (Moran's | = 0.115)

Iny2020
| | L

20 N i 928 ]
v o

1 =
-3 -2 -1 0 1 2

B 4.2 20134 (k) 12020 CF) A2 EANELER FHlEVREERSER R ZHSE
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(3) =3 [a) i B A Y 3 5 S A 6
OLM 5%

FEBEAT SEUERT B0 2 /T, FRATTRE ZEA— LeAG 007 1 S B i & = s (B SR T R
A, ESGE LM KL, HEER 4.3 ) PAE AT A, AR PR (AR E R R ) R R ZE A
RUFSAE ARG B 1 e, = TR S5 BT (1 hr vk Y ) SR iR AR Ag i s i B I ek 56 247
AR EAEARKPF R, B LA SO R SR G 1 1R 22 RS AN J5 RO ) 72 TR AT s 2

£4.3 M BRBE
N I ) 2 B2 oA S [ 2 () A EE
@—5’&7772 N NI=]

it = P 1H Gt P18

SEM LM 2.147 0.143 2.201 0.138
Robust-LM 4.402 0.036 4.771 0.029

SAR LM 10.468 0.001 8.283 0.004
Roubust-LM 12.722 0.000 10.854 0.001

(2Hausman ¥ %;

Hausman £ 4% i 18 BT 16 FH 1) 2% (AT S ABE 2R 2 SR FH ] 58 RN IE = BE ML AKSE, 7E3R 4.4
Ha] DL B RhAS (R B AR T ST &40 A 34.830 51.02, Jf HARLE 1% BAEK
PR, XN RAEAMRRAL 8 5REITC K, BABE BN 1 AR, BT A
SCIE PR E RN, F H ARSI R0 5 A A R e

# 4.4 Hausman %

i I 1 2 I A e i 16 7 I A

o X P 1 K P {H
Hausman £ 5%; 34. 83 0. 0026 51.02 0. 0000
(LR 46 5 wald 1556

Hid LR #6565 wald #5560 F SDM LAY & 5 2B 40 SAR 5 SEM #7%Y, LR #:56
1 Word 56 25 B 3585 7 1% Z R, AN SDM A A 2181k A SAR B{ SEM f&
Y WA ST P O] 5 R SR TR Y = ()AL rE AR T
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#£4.5 LR5 Vald i RHFE

Kot I 1) 2 TR A 2R J Ty 2 T BB e
AR P 1 M P 1
LR % (SDR or SAR) 40.77 0.0000 58.25 0.0000
LR £%: (SDR or SEM) 42.39 0.0000 56.33 0.0000
Wald &% (SDR or SAR) 33.62 0.0000 24.51 0.0009
Wald &% (SDR or SAR) 25.60 0.0006 23.66 0.0013

4.3 FiAK 6 Fr xS BeHE R <2 e 5 Bk i HH BN SEE 3 4

4.3.1 HRBIGR T4

(1) MSZUESE KRG, BARBIH R EO0 BicHE U8R (52 122 D . E AT ) 25 ]
B FERE A AR E AR, HORQIHR SR & 1%, BRHEBGIE T FF 3. 843%,
T 5 1) 72 [A)BCE R B A AR AR B AN AR L R, BOR QIR B i & 1%, Bk i
i€ 3. 131%. FI T RRHFBUSER =3B SS WO /B &, S BR AU BRAC, B9+
ARG H AL AT 138 M A AT b 3B ML 28 PN B T Iz AN J R HE BSOS R B O, DA
o S FABBREIN TV B, 2013 4. 2020 4 [ 3 B LSS 2 514 39399. 01 1276
48583. 4 1275, EENL AW H Ay 23. 31%, 2013 4E. 2020 E 1) AL HERE 2 5N
233246 FiMi, 314511 J5i, —FALBHECR G 34. 84%, T LA . R R HoA
WRRHIN Tl RV BRHE O, B 3G 3K F B 25 NS, R — SRR R B AL R il 1)
BB B G/ T B S YN T, R R T R 2 AT LB T B AR % SR AT
NV AN BB B RUAT M, B DAASE A5 3 Ml A 3 M 2% PR ON B Sz AN BB U = 3
HK.

BcHETBUR B R 1 SR R 2 — HRBIHT RS, S BOZAT AL i (R REFE A,
77l B A B 2 IS, R i A A% B B PRI, T £ 3 B0 9% 3 0 1% i
Wi dRE LT, bt &8 KA, a4~ S & B7b, Wi T2
HAESE ETE, BRI Tk BN RIR M FEE I 1 BUONRCERIRT S BN RERE T PR
gy, AR B BCR B RSN RN Z s EARBE AT ORAR A, FRE A
A ARAMESRIL A EHARGE, FoAH MR ZE G =R FEh R
TEAE, XA/ R B KB A L AR A R SR B, (ATE
AR A IS A I SN R Al ey X B N A AN AN 2R SR I A 77 K BR AR
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RAMEATR LG RBL. RN VERAS T HEOR, (H i FX e Al = 5% J i o
WBERI A, AP RCR BRI i 2 IR AT BRI BEIR, 3 e th i) 227 ZER A &
AT AL BR (I HETR

(2) BB RAR EAZHE 1 H1E A BRHRSG AE P 2 A AR T HoR
BT I 2 [ N AE BLIUAR By 7l 13.438+ 17.779, ¥R IEAE HATE 1% M BEE KT
W, R AMTILEAR B EGES H BN AT AR AR BAT R, a2
TN B BE RENS BRI B AT ML R RCR, BRI T AT A B HE
XIE DA B QBT REN RAT ML IR AR, B T AR AR BoR . 37 T EN i AcE
Polb s TN AT ML AEASE P A TEL S i AR BE A B AR AT ML BRI 51 38 P B Ak o
TR RTS G, TR PR OR )38 2R, T AT b mT W e B 2
MV A RR G LR AT LI i, AT BEIRIKITE A, S BT AT R BR
HEBC 38 v il BT IR A B AR D R TR it ] B R AT L AR AT
b hn—Se B B B, XL TR A T il AT Ml A i BEURC B CR IR 2tk E AR5 5
AR EE T ATk s R Jg AT AT MY AR B HE T -

2 TR A T R r % S R 2 (R T AN B S R LS R P B o PR AR R
T EEIEAT RN, RN I3 R R RO ELAR RN AN BN, AR SRR Y
Fe DRI N, B M BRSO H B R iR R, el
SR HH AL A R SOR TB] 42 BONLA R H PR

®4.6 TATFEHEBMGITER

) T 7] 2 ) B 2 R e i [ 2 1) B A e
B
SAR SEM SDM SAR SEM SDM
-0.717 0.314 -3.843%*x -0.497 1.033 -3.131%*
X
(-0.59) (0.25) (-2.81) (-0.39) (0.96) (-2.46)
a1 0.680** 0.386 0.564* 0.674** 0.459 0.653**
na
(2.25) (1.31) (1.94) (2.16) (1.57) (2.19)
a2 0.849* 0.888* 0.772* 0.929* 1.050** 0.745*
na
(1.82) (1.85) (1.74) (1.94) (2.20) (1.68)
a3 -0.677 -0.817 -1.300%** -0.733 -0.656 -0.687
na
(-1.35) (-1.57) (-2.68) (-1.42) (-1.28) (-1.44)
i -0.249% -0.289%* -0.359%**  .0.254* 20.272%%  -0.324%**
na
(-1.89) (-2.11) (-2.87) (-1.87) (-2.02) (-2.64)
nas 0.063 0.225 0.433 0.071 -0.028 -0.288
na
(0.13) (0.44) (0.85) (0.14) (-0.05) (-0.59)
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gk 4.6 ZETHERBMGITER

SR I [ 2 [A) B EE A R S [ 2 () A EE
B
SAR SEM SDM SAR SEM SDM
a6 -3.440%** -2.789%* -3.208%**  _3.379%** 3 5E7*kk 3 g@)kkk
na
(-3.00) (-2.55) (-2.87) (-2.86) (-3.17) (-3.43)
13.438*** 17.779%**
W*x
(3.36) (5.02)
2.841%** 3.041%**
W*Inal
(3.64) (2.75)
-0.651 0.057
W*Ina2
(-0.41) (0.03)
-0.551 1.152
W*Ina3
(-0.34) (0.47)
-1.320%** -1.292
W*Ina4d
(-2.82) (-1.57)
3.289 -1.316
W*Ina5
(1.54) (-0.59)
2.921 -5.695
W*Ina6
(1.05) (-1.26)
-0.582%** -0.421*%*%  -0.560*** -0.401%*
P (-3.13) (-2.05) (-3.04) (-2.06)
S 0.249%** 0.264%** 0.215%** 0.265%** 0.258%** 0.207***
SIgMma e
gmaz_ (11.44) (10.90) (11.25) (10.76) (10.85) (10.93)
Log-L -181.6101 -182.4220  -161.2275 -181.9361 -180.9737 -152.8110
Obs 240 240 240 240 240 240
R2 0.090 0.117 0.021 0.111 0.148 0.094

T weeORAE IDINACT B2 oo AE 5% B2 +RoRAE 10%HKF B2, N,
ZRIET NN 2 H.

4.3.2 FEl QB R R 43

£ SDM A5 p AN 25 52000 R 3 Ay (B 2 B SR R B RO, RO AR AR v 54
P AR B AN RE AR B (1) ) i T, I I R Ul Bl 70 5 R v SR TR RO o o [ A
Ay

fi

e

it

\

Y=pWY+XB+WYWWX+I],0+¢€
XY ol BARRME AR R, WONET Ja RS EACERE R, 1009 n Br8ALkERE, n

NWIMENE, oy By W auflitt S8, e NBENLIRZTI.
F EARAH -
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k
Y= S,(W)X, + V(W) + V(W)e
r=1

b, S (W) = VW) (InBr + WW) , V(W) = (I, — pW) ™1 = Iy + pW + p?W? +
pPPWe+ , AR K FoR.
JUESE

1 (D (e C ][ 12
2‘: l ( )21 ( )22 ( )2‘[2‘4_ ( ) + ( )
- ()

()2 ()2

= [ ( D11+ (J22+ + () 1+ () + ()

=1

Xt X SR AR 15 21

()

W3 RE () ( ZDRWATL j FISREPHRATIE § BB R0, g
[AIFERN . ] stata BEAT (1A 204, S5 RANEKR 4.7 P, S bHEoR B BRI 1] 4%
RIONEAE P A7 1A) B T 59385 1 19 A0 S5 35 P KA 06 o T 3 80 28 A 11 17 22 1)
BUEFERE 79 10.588, UtHIAAT\F AR B EFIE R 1%, AT WBRHEBOCR W] DL N
10.588%, HmlEMRE T AT M AR HEBCR FIAR XD, HR B il R AT b
HEBOSCRAF AL N o XA DR D 2 R AT ML BT 2 7 17 it BUAAT L B 2 B % 1
AT PR B REAEBOR EA TS, Pl etb s . Bafbids, XnRaiR
i NI AR, g T R AE P S TRRRE IR TR, A R AT ML BRI R

(] B R0 8 AR BAE S 1) 2 AU A B N O 13.804, B B AAT AR BB B i 1%,
EHAT BRI AT LA N 13.804%, WLAUE S _Eiir AT ML BRHRBCRE B RS, 1
AREE S il b AT b AR HE TR A A AR W RN o 3R R 2 — T b A R
T oS0 52 N el T3 = o 7 =0 b 42 p = R Ry @Rl S B SO TR b b 4
ORI P, BT Ml vl DAyl b ot SRR AR T, AT il DRI I S A4 e v
DRSS i e i [T A w40 /5 37 6

FERAE 12 1) A2 B 22 (B RN R B RHIT KT AE IS 28 [ ALEE AR T P41 7 1%
RERL, HABIMNN 331, 270, I REIYNIEE. B MR KT
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X B TR AT W B HEBCECR BAT IR RS2, g — ML IR KT BE 8 PR B
P AT ML A HE O AR BE BRI N AT M BRSO, X BT KCT B R AT Mk i 5 SR 5
WEAR B EOR, Bl e SN G544 & BT A R BHBE A R, RUBE R RAE ORI
SE AR R DA R AT ML TR e A AR SE i K BT 3 AT A BRI AR, 7R
S A . BN RE TR ) A I BCE R R Nl 1 1% B TR, K REO
-1.320, RECONGUE, B MTAIEAIRE F70 H N AT R BRHRRCR BAT R R,
W2 —MTAL R R RE 7 a8 2 I R I AT ML R HE R G N . XN —MTIL R &
A SIS, B b PR A T ORE R i T ERAG KA, Wiz AT ML= K
B A E O T B i ORI AR A AR AT A 0 R ORI
I, XA TE AR FE R E MRS, M0 fIE ML T EERPUK R, BT BLZK s N 1 A4 R
FIRRRE, AT 45 T i A7 by R BE R B AR HE TR

RAT AR FARRY A BN R

MR HIT ) 2 () A R Ji 7] 7 ()AL B
S BEZ 4 BEZ 4
10.588*** 13.804***
X (3.81) (5.19)
2.307*** 2.549%**
Inal
(3.31) (2.70)
-0.680 0.038
Ina2
(-0.52) (0.02)
-0.020 1.035
Ina3
(-0.02) (0.52)
-0.890** -0.883
Inad
(-2.16) (-1.29)
2.359 -0.901
Ina5
(1.46) (-0.55)
3.382 -2.895
Ina6
(1.64) (-0.80)
4.4 RS

(1) fEX 48, AT EERE Log-L B & R, Ut A SCE 75 [A)
M RO

(2) HEHHARRENBACR, EHdEbrja I, BRI S A i 2 [ E AR
BN EEE 1RO . HARBE N TUE, B EOR GRS BN AT AR

33



N 2 e A e ) 3 M5 A B BB 7 Ml 5% BBl Y RN T

FA A (R 8, Bt A2 w] LA AT ML BRI, X5 SO Ei i — B

®4.8 REERRER

WA T 7 = B A 4 B S 1) 2 () BLER R
A B B
-3.259%* 3.113*
X (-2.04) (-1.88)
0.187 -0.354
Inal
(0.55) (-0.63)
-0.680%** 0.292
Ina2
(3.40) (0.25)
-0.020 0.013
Ina3
(0.87) (0.01)
-0.890*** 0.288
Inad
(3.17) (0.66)
2.359%** -1.167
Ina5
(-4.81) (-0.55)
3.382 5.874%*
Lnab
(-1.47) (0.015)
4.5 RS

R 4.9 NEARGIHT KA R B3 ML AT MV B R B3 He b R AT AR ORR H 2L
LR it AEANTR B S TR FE N, SR QIR AT A7 b 1 8] 1300 2 H) ARG i
FEVEIKTAES, X2 AT W B AR BT AR, B R AT TevE Mz AT MRS 5
BoRelset i N 2] H S SOE SR T s b et o, Hagiae sk
JE AR OB A B B8 AR, AT T BHAR QIR ACTAT ML B HER B AR MERS | 347k
FRIBSHE RS SR H N o

BOARANHT 7K PAT b (8 1] 32 28087 28 5E T 17 2 TR) B R B R et 1 5% ) I 25 PG
%, RBOVIEAE, BEIABRENE T AT AT ML A SR QU R A7 Mk AT 1 170 R H 2O
£ J5 1) 22 (AL LR R T AN, U e AT P S R O . K AT R PR
BORBGH HACTAT I 2 Oy — S B R AT, eI BT AT O R SRR R AT L,
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