435 _F062.1/73 %
UDC

2 M8 K ¥

LANZHOU UNIVERSITY OF FINANCE AND ECONOMICS

M 4+ S5 T X

T/ VG SO S iR

e EImLES . BIK. | E R

R Tk & RRe _ERETE AD. RIESHEETE
[/ Y I LT F ARG RERE

A BN 1 F 2024 6 H5H




ZHMERET L 2R AT RBRABRER MM

A 7 g

FNFE R ER BRI RBRAN N TR S T AT A LIERREBHH
TR REFE, BT ORI LARE RSN R 51, WA A
ABZRRBBTEHBTILERR . 58— F TN E B A5 55T TR
WEERIHET HRBEAFRRTHE.

S T I 1 %S B3 2044 6ALH

SIS ;’]‘l-é”;\ wxam L6

S T AR P A 5 B

AL T AT RE . R LR AT, R (hE<R
&7/ “RAE” ) LIFHIR:

LR AURE AR SO E BRI, Y RSO AR, LR
BE. RERERSEH TR, THEMRT;

2 BB AR NIRRT B2 “ s EERIT) LN &
FarEit” BT HRASA ONKI (b EAIRZIRAE) St K, &
B RS XIS A W

W\ % 5
sl atss. Ak EF A1 bAcd

£y e %’qﬁli/\ gram 2UY. 6Y




Y PN 2 T R DATESS Ky 22 5 R SRR S i 7T

Impact of digital economy development on
carbon emissions

Candidate : Liang Tianyuan

Supervisor : Liu Jianguo



VL Ep N e el VAT B 2B R SRR B R T

Hm E

MM FIEER T EAERA Z KA )R, v 7 ZIE 7 LI 238 BT
RSB . BB AT R, BORE R AR, i A
EFGEAGEL, TR AT N PSS BUF @R ABE TS, HEShH R
HFE IR . BUE A TN R B 26 T R R A5 R BT, B seBiliik
ek A, BT, RN BF AT R E SR, e E S — K
Gy R TS 5 Rt — I, R ORT A A JR) L S B vET R J R EEL

AR IRFRBUT- AR R B HE T 5 0 RO S A F B, R Sk I e, 2
WO 5 SHIERS . EFW T, Ek, Wil HESREERA, ERAELT K R
PR AR, BT AT BERMIER: R5, WESERBEA, It
SRS, PHRET AT R H R A EAE AL . FESTIEDT T,
Je, KHIFRE 2011-2022 4 288 AN & LA BT ARG, M i e A vt
KBS HHEBCS TR AR, B RALE TR REREE . R ESE TR AL
FL R AR 5 1) 25 [V RRAE S AR R o Lo, SR P ] SRR 2 L L
A SIRRIBEAT 53 0T, IE T 390 F A FE R T B 28 5 R R s e B HE TS 1
AT BT, MBI, BEUR SR 2 R ST, 1K B AR SR
2T L 37 20 0 5 R s MR B TS 2 P LA S8R AN = L

BRI (1) ST B 25 R KT 5 B BCRA B S5 (R B 2 S o
Mo BHAIAN, BFEIFRBKT BARIRFHEOR, YR “RAREIS”
RFE, (B HRTR BT ZR AR, AR MR BN 4G5 3
IR S S B, Hah R HE, B2 BRSO FEARWIEN,
YR AR R SRR R B U B KRR, BUFEA TR IE I
RHERT B I 22 57 R R AR FE I T TR SEAIG,  (ERRHFIEEE K. (3) BFEUK
JRXHE T HEBAEAE 8] U A7 ARk, HECT 45 R B L BB HE O
I AFFERS . BUR RN, B &t 5, (9 & i RIes—
TEMT B, BT AU KRRV /IR BE SR T A R A BRSSP . (4) By
22 5 X BRI T FR) S I A7 S5 35 10 22 1) S o P A 8 U0 S e 3 M o B0 20 0 R ek
BT B R S MR R e 5 B 55 A O AR BB IX L ZRAEHDC P IX L
X, HLBEUE R0 A G0 R R Bk RS R T AR B AR T



VL Ep N e el VAT B 2B R SRR B R T

BT UL EEEGI AL, RECIXRER: (D) B MEER TS
DrROIMET R R, Ai N R AU A . (2) Mg lnse & A, iRy
KURE, NIRRT EhEE. (3 Piiifir Lt g A, Bl 2B s iy
R I, BEG T 0 FPRGUINE . (4) SR IX UK e 22 S A B U B 22 57
DRI 1) B e B e B, AR BERR AR

REEW: Horalt mabl SOzisR fig sl BRRIEE L IR



Y PN 2 T R DATESS Ky 22 5 R SRR S i 7T

Abstract

The world today is undergoing a great change that has not been seen
in a century. China needs to seize the historic opportunities and properly
addresse risks and challenges. As a new type of production factor, by
virtue of high-quality data circulation and supply, the digital economy
profoundly affects corporate behavior, industrial structure, government
construction and the life of the masses. Ulyimately, the digital economy
promotes the development of new-quality productivity. The development
of digital economy is beneficial to break through the traditional way of
economic development and helps to realize peak carbon neutral. Based
on this, it is of great significance to explore the relationship between the
digital economy and carbon emissions, and to further study it in the
context of the development of a unified national market . This study is
of great significance for building a new development pattern and realizing
high-quality development.

Centering on the impact and the mechanism of digital economy
development on carbon emissions , this paper carries out literature review,
the theoretical analysis and empirical test. In the theoretical analysis,
firstly, through the derivation of mathematical models, the role of the
digital economy in the process of economic development on the impact of
environmental quality is explored. To reveal the impact of the digital

economy on carbon emissions, the Green Thoreau model is constructed.



VYN 1 R DATSS Ky 22 5 R SRR S i 7T

And combining it with the theoretical analysis to explain the above
problems. In the empirical test, firstly, we select 288 prefecture-level
and above cities in China to constryct a panel data. And we construct the
index of digital economy development and total carbon emission.through
spatial quantile map, Markoff chain and Tyre index, the spatial
characteristics and evolution process of digital economy and total carbon
emission are explored . Secondly, from the perspective of market
segmentation, we use the fixed effect model and machine learning model
to analyze the impact of digital economy on carbon emissions. Finally,
this paper analyzes the regional heterogeneity and resource endowment
heterogeneity. In addition this, this paper tries to clarify the specific
effects and main mechanisms of the digital economy development on the
scale of carbon emissions.

The main findings of the study are as follows: (1) There is obvious
spatio-temporal heterogeneity between the level of digital economy
development and carbon emissions in Chinese cities. The total carbon
emissions of most cities decreased significantly, but the overall difference
was obvious and showed an upward trend. (2) During the sample period,
there 1s an inverted U-shaped relationship between economic
development and carbon emissions in Chinese cities. With the ehtry of
digital economic development, the threshold for economic development

to enter the carbon emission reduction stage is lowered, but the peak of
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carbon emission rises. (3) The development of digital economy has an
inverted U-shaped non-linear effect on urban carbon emissions. There is a
bottleneck period for the development of digital economy to promote the
increase of carbon emissions. In the early stage of the digital economy,
the role of digital economy on carbon emission reduction is weak. But
when the digital economy develops to a certain stage, a small increase in
the level of digital economic development can quickly reduce the total
amount of carbon emissions. (4) The impact of digital economy on
carbon emissions has significant spatial heterogeneity and resource
endowment heterogeneity. The impact of digital economic development
on the scale of carbon emissions in the eastern region, the northeastern
region, the central region and the western region is in order from strong to
weak. The carbon-reducing effect of digital economic development in
resource-based cities is greater than that in non-resource-based cities.

On the basis of the above main findings, we propose corresponding
policy recommendations: (1) Prefectural cities should pay attention to the
balanced development of the digital economy and reduce the digital gap
between them. (2) Strengthen the cooperation between prefectural cities
to accelerate the development of digital economy and provide new
impetus for carbon emission reduction. (3) Preventing problems such as
lax regulation of the digital economy and data monopoly, and avoiding

increased market segmentation. (4) Based on differences in regional
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development and resource endowment, each prefectural city should
develop its digital economy inaccordance with local conditions.
Leveraging the strengths of the digital economy to fully contribute to

carbon emission reductions.

Keywords : Digital economy; Carbon emissions; Green Solo model;

Market segmentation; Markoff chain; Machine learning model
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P I T AE LA P e TSR BT AR KT, AT RE S BRI e X (1 A
A 35 77 TG RETR T AE I MO R BE MG, HN 38 BE AR50, A 77 AR S TR BRI
BD, RARBIEBAR IS AR L.

(2) HEBUE B 2 ) 2 57

LRE IS BRI AT N S5 2 U5 TH K 3, A 308 28R $8 0 v [
TBRHEBUR BRI hil PO SR ZE . X 22 57 o DXCHsl ) 22 e S R ook
2, BARWE 4.6 iR,
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® 4.6 IRHUS BER/RIHOHA

BIRIREL TERE

Ty B RE PR ER XN XA RES A PHEE XA XA
2011 0.049 0.005 0.050 0.089 0.036 0.013 4487 33.734 35.134 73356 26.644
2012 0.054 0.005 0.054 0.102 0.039 0.015 4485 32.656 35321 72462  27.538
2013  0.054 0.004 0.054 0.106 0.039 0.014 3.732  33.466 36.322 73.520 26.480
2014 0.055 0.004 0.054 0.110 0.041 0.014 3904 32389 37.940 74233  25.767
2015 0.055 0.004 0.056 0.109 0.041 0.015 3496 33.774 36.177 73.448  26.552
2016 0.053 0.005 0.053 0.107 0.040 0.014 4.161 32841 37.814 74815 25.185
2017 0.053 0.004 0.052 0.104 0.039 0.015 3.849 32.083 36.696 72.628  27.372
2018 0.056 0.004 0.054 0.116 0.041 0.015 3.706 31.887 38455 74.048  25.952
2019 0.052 0.004 0.050 0.104 0.038 0.014 3958 32.076 36.810 72.844 27.156
2020 0.051 0.004 0.054 0.096 0.038 0.014 3.643 34319 35296 73.259 26.741
2021 0.056 0.005 0.053 0.114 0.041 0.014 4.109 31.792 38294 74.195 25.805

2022 0.054 0.005 0.052 0.110 0.040 0.014 4.096 32.099 37435 73.629 26371

MEER 4.6 HIFE AR TR H—, s ERAT 80 Sk % 5 8
B, FENAEAG A, SARZE AT, (AR R BT SRR R R
2011 £ 0.0484 4k, ¥JKTF 0.0514, 2015, 2018, 2021 4T 0.0554, IXiF
BRBCHE TSR A 22 AT, HEBN BB 7 O B TS s 2 IR 0 A 2 S
RIS . 2, NZEREHKE, 2011-2022 EFFFErEAWE A, & E
BicHESUR B 128 5 R BERUR T X R 22 57« XA 22 R R TR 2 v T 72%.
2016 4, TUBRF Rk 74.82%. SR, o EI TR IUE B =AY KA A2
SRR, FOR R A 72 R i eIz v T XA 22 e =, A ] = R DX i e
HESUR RN ZE S5 oRE, KRBV TEEE . il R, P X Py =
WS T A AR X, AT e DT DAy g B 1P 0t [ A 38 77 M R AR 22 S B
TR U BAEAE BRI . USSR, TSR0 o X PR iR 8Os =
N ZE 3 RO BT S, T AR HIX A 2 S AR T . XA R, T RE
FERAZR X R HBCE Wi, PR B CaN e, HBORE SR,
P2 RN, HAONRE, T HR S A P DX P L ZE R AT R AN T TR, I
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I E R Ry P i F AT 22 5%, R P R S X A B = T K.

SEREY], WES T ARASCE A B R R, BN B 2 R SR ZE R
SN Ry 1 XS IB) 22 5, WA R, U A X Py A2 e KT AR AT 8,
PHERAN AP AR X P B 22 5 YRS, AR R S BARSE

4.3 KB/

o 3 T Ry e B R R KT S R TBCRAT B I 22 S i 1 o A S 8 T
AL ARG IRBEREE . R R AR REE, DL RTEHL RIS T R R
P IBARIRTHBOR, AERLIEEGr A, 3R IS T R0 K07 22 B i J KT vl 2 2 o A1
NERDAG, TR “EIRES” FIRFIE, (HE R KT Z R BOR,
BRI AL BEA /s 8 KT 703 v PRV B HE L ) PRI, R 2 e L
TS, XA B2 7 AR 22 R B RS I v T XA 22 57 . B sh A 52
AR T R H 7 22 B R P AN BIRHE IS 5, A LA KR i T R U7 2 DR /K TR IR
Wi, BRARBUS EAEIE D G o
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5 BFRF & R BHEBAISSIES

5.1 #iE. TESER
5.1.1 BHEKIF

AR SCEEPR IR £ T 2011-2022 44 [E 288 AN 7 A LA 38 1T 1) T AR $idhE
BB AR AR AR S SRR T D54 “ ALt K47 i S AR 20 ” SRR R A 1Y
Hep i Beme s (PEMNSIHES) (PEEERSHES) (hEXSES
THEZ)Y (NHSEGTHEE) & RIS REER D, NORIEEYE 1) 765
P, M2V (B e R R HdE o 20 B 6 1 PR 5 b XL 50 o < 7 B ) 4 i
AKX 5, e 2% 288 ML X DL BT 12 SRR i s, 3k 3456 A
BEAT J5 SR SRR 56 o

5.1.2 T EIEE

SHIEZM AT LA 2011-2022 4F 288 MK T X R, A REEBEU .

WA R, AR O D o W ESOHTIR, A E ST RO
W, SRAECGHIVERE 1. YUl 2 FIVaE 3 B, SABHRES TR 1. Ul 2
FYEFE 3 HECR AN .

ZOMRARE: Wl asr ¢ ) o ST ERNETFEHFREKT
RIS, fESETEHFERSE (2019) HU4RPREHCERS, AHF T NECT-EA 5t 207
B SR T LR R = AT R, G R T T, KDL R AR R
GRBAEFR AT R A B, AT RIB T AT LA KR TR .

Pl E: dima#E ¢ D) o EBRHRFER (2011 KHEZE, XL
B BT I BEE A RAT I . AT AL 02 2 451 )P AR T 4 2
EXE AHIX,  JARE . ST E R SR R B T SN A
A IG5 KGR AR B & RIE S T A A SR AN R B A 22
B, FATIEA 7 KIS RO B A fe B AT IS . BRSO E IR

B, AR LEEA |, BT AT b R A
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BRI Al LLE | |, AEFFCICEE B0 2 LA 2011 454 100 IFFLLHR AL,
Fir AR DL ELHESR F A A% P 0000 05 HEAT — N 22 50 T S AR A A%«
A= () )y 4 )
=/ D= /] D (5.0
HR, FERBREE SIS, B R SR AT I B T
KR ke KTIX 11476(152* 1S U2)MRIALE ARG RS | |SRAGFME|a |

ZJG X 11476 AN|A |43 A S B EARIR, 45 3 T-H 5077 22 ARG A% AR 5l

P

= - =|a |[-]a | (5.2)

SRJG, MBI DL RIS X S IX 2 A 7 KR S RAR X R A s
FRE TR 11476 MMTTAES T E (), KX 11476 DRXIE T7 2 1%
R T HEAT A O, A3 TR AT A AR T RT3 45 #1485 Var(qy) =

(i Var(gy)) /N.

PEMAR & Ny 1 ORUERIT FU 45 Rt Al 5, AR T-0H A0 B ARA A B SR,
WA RE (O NAEE O ) L BARKT (Tep) « FREHHI ¢ D |
BUFFI (Gov) 5 MEMIALR, WAEFEH. NHRER. BEARKFERREAN
AT IR T R X B TS R PR R

Zehr ke C ) o — IR R EKF 250 124 X e U5 9% /K11
BicHRTSCRE o 25 B3 T 2 51 R R AN BRHF IR Z (B R R, AR SO A5 R A Bk
Hefgus & E B N RN T, 18 A3 GDP AR E .

NBEER C ) o NHEREA LU TN RS AR . A 3 LB,
REVRA 2R AR B VA B AR S (Shao et al.,2017) , A1 B 2BHAS AR IEHE (Li
etal.,2019) o ASCHEFRAE A IR T N D HS 47 BUX R T AR ¥ P (B A B 3k i A
JE, SR BRHR T B 1 RS S8

BARKT ¢ ) o GO RAE R LR AT 2 RS R R,
G HRATI KRBTSR Z TN R, et R RAT 2 ERE &N, %
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J& 2 AR TN EAE SRAFAE O, A SCR R SBM AL R T 4t (0 2L 3
A e, DUAE AT HE AR K AR AR & b, IR R 8 o ~F s 1 5k
br GDP. AEJASE ™ AR B AIEEA L . T RK . TR BribscE
PM2.5, BNEREFEFAFEMMA AL FEAFERAKERATETE, 1t
AR

=(1-) (-p+— (5.3)

i 5.3 i, NUMATEAERE, AEFRE, AREERE
IHR ZEA S, BUEN 9.6%.

WA C D) o PRI RS B R Hh AR e B (IR 2 55
2015) o AT SR LR FE B E RS AR AQIEAR B . AR SR BRI T TR
K ZAREACTRAR AR HE R, AR AR S A R R B S A B R A e A (3
2, 2018)

BOFTC ) o BUFITANKREZFRE.. BARK 5= E 5 EE R,
XU B AR S, BURAT AEHES BRI HE R B AE B ANS /NI A M
PRI S S — M A L TR O 1 H AR A7 B BURT T TR

ARIEIAIER 5.1 fiR:

® 51 R

R AR B BRHER S TEMHRS &
TR A¥J GDP
(W (el =y
W T a5 FE R ATEN R
WL AR & M5 % [EbZkax E=E4
N T AN O B/ AT X R TH R
HARIKF % SBM i
P AR 5
PRI R PRI R 4
BURT i — A LTS S Y — A FE TR RN
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5.1.3 {ERHE

(1D EEFAFFNATTRIESATIN “F U 27 dhek
FER A HE T (B b, A SCBOE BRAIRUS B 2GR IGC Z [A] R PR R &R
B E o B T B HR BN A B K TR B 28 RAFAE . T AR E
= + ; + , 2+ + (5.4)
X544, T Wl FERRHUR & TN W FRIA TR K
F, o HEHI,  AURERIREH, ABENIRZEDL
NIRRT E B A B A TR R S “8 U 27 fZA1E, KEira
Ve s AN o W S X F
= + + 5, %+ 4 + + (5.5)
X 554, FoR VT SERBE AT R K. AN GDP XTI
R >0, BRAFMAFIEKE “UM” K&K 8 , =0 8&ARE, T,
BER, RHBMA GO SE: , <O B, BREFSAMZGHKE “f# U
i”%%,%ﬁN%AﬁGmﬁ@ji

(20 Hr 28 B R R TR R B B PR 5 11 50N A AL A B
FET IR, ASCHE e RS SR UE AR, SR A e 2 B RS
B B R RN RN . BB B AR
= ot 1 + 2 + 3 + oy + 5
+ + 5 + g + + + (5.6)
X 5.6, . PR WA R R AR BN A K R
KF, FoR WS B TFATR BRI, Segi AT 77 B84,
A AN TS FATE R IE. NHE R BORK
L BRI BUN FRESL,  MRRONE L ITA)ON AT BEATL T
BT RO, B a T KEAS R T I BA 0, Regild iy &)
PURIVE TR VSR Bk e, AL n HUvRZE, Bralst
LD AT DAL T, BOABE AR
= ot 1 + 2 + 3 + o4 + 5

+ ¢ + 5 + + + (5.7)
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B 2B R SRR B R T

5.2 SWFRFNRFZRSRHME “@ U B ik

SE T AR, SRR 38 BT 2R R S i ERBUR K S &R IR
TEECTF AR50 I 6 R M2, A S03E A Hausman A6 56 1% 8 [ & S N A B 3EAT J5
BrIAEA I . [HEIR IR 5.2 PR

* 5.2 MARMEAZE R

(1) (2) 3) 4
TR

BT R BRI 0.1382" 0.1427"* 0.1570™" 0.1794**
(0.0098) (0.0100) (0.0110) (0.0115)
BT R B2 -0.0019" -0.0020™" -0.0024" -0.0029™
(0.0004) (0.0004) (0.0004) (0.0004)
RN -1.0001"** -1.7726™
(0.2679) (0.2776)
UNEESiy 0.0003" 0.0003"**
(0.0001) (0.0001)

HARKF -0.2352 -0.2507
(0.3110) (0.3090)

s vl -0.0009 -0.0012
(0.0007) (0.0007)
BURF T3 1.2314* 1.5143™
(0.1496) (0.1551)
_cons 2.5174"" 2.4053™" 2.7734™" 2.8392"
(0.0436) (0.3272) (0.0812) (0.3321)

N 3456 3456 3456 3456
R 0.091 0.112 0.095 0.124
T 5.030 4.951 5.341 5.614
3 st A GDP 36.368 35.675 32.708 30.931

e FETEy G, e

T
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BARKRE, LTRSS EHTFEFAEGA R, 25 KRR IR R
N, BEGTHERERE, BB R XS REVIMTT A KRS
WicHEBUR B AT “f8 U 87 R, WBEEST KRS, RHE
TR R G AR S BHAE SRS T H,

TEARF EEEHIERAR, MABFETG, WH S AR L. 5t
(255 R JEIK T 36.368 J8/b £ 32.708, 3 BHEF 257 I\ RE 85 13 b HE iR
A BEAR, BRHPREME B 5.030 HINE 5.341, R BARBFEITSHR—
SE MIPREE AR, H I8 B PR B AR S8 0 A A DR

EIEEHIAARHAZ G, BFARUERIMAAAE R P R B I R
MABTET G, B2 s BB E M 4.951 N2 5.614, A —ABHEK)
bk, TR B R TR KR 1 35.675 18/ % 30.931. IXEEW],
TGN BT 5 S 1R R R RO EER, 7E— @ R R3In T ol s,
Pimr T A 22 42, B4 0T B s 0 (R DS & 55 R R TR ) “481 U
T il 2R 1 5 2 B B SR L Bk, BRAR T 22350 R R (i it YR o R 22 356
JRAEER I . 1A 5E FAFSL T H2.

HASHIARRERE, A B EEABUST T 100 BRSO 2 IR AR, gk
A ARACE R BRI /B, BRHEEGR 2 HIEH . BekE, A
EREEHRECNIE, HAE S%4it/KF TR, S D% R R 25 ke
U, ATRESR R, N BRI oy R N B B H ) A B e B
I, N VAR ST SR AAE I8 {3 5 JaE S5 A Vil PSR P AR B A 77 5 8 (1 18 o 2 1
IS . BUFTTREIHRBONIE, HAE 5%S K R 23, WHBUFT
TLE— e FERE R RS T BukdE . EARTEXURR B AR 2R N, BURFBRIRS H, &
LB, (R T BN RBUR 28 BUFS ARG BAXHR,  “ETt
Hbnge” MUl —BAELE, R T, BURL R ES B IEA @i b, mT
Re 2> BB BUR B PTG N . S OBARACT R RECH 7, WAL G AR K
(R THRES (R HEBIRRHE, X — 45 RGBS RARRT I . SREFAKFIRTRe st =
FRE BRIRAE T R, WREE AR AT AR . FREE R REC 7, Ui IR
B BE SR BRHE S 2R, X — S5 RS ISEAR AT .
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5.3 BT L5 & R X iR AR AR M3 R 5347
5.3.1 HFEH R RIS ARSI S

I8 B e BT R R SRR IR SC R  BRIS BUT 5 RS R iU
BN, A S5 2T Hausman RS0 45 R, L0FF [ € ONAR Y f T Ja SE0F 7 .

5.3 HAR[ENE R AL g6 45 R

B H WL ko 5
(D 2) (3) 4 (5)
Tk I iz
B aut 1.0641*** -1.0562" 4.9898™" 0.2271* -0.0370™*
(0.2477) (0.2619) (0.9116) (0.9184) (0.0030)
A2 -5.0273* -2.3293" -0.0071"
(1.1237) (1.0811) (0.0036)
W55 & 13.2991"
(5.3282)
BUFRE 0.1087 0.1033** -0.0003***
(0.0063) (0.0065) (0.0000)
UNEE; -3 0.0004™ 0.0004*** -0.0000"**
(0.0001) (0.0001) (0.0000)
HARKF -0.2548 -0.2412 -0.0002
(0.3116) (0.3113) (0.0010)
FREE R -0.0012 -0.0012 -0.0000
(0.0007) (0.0007) (0.0000)
UM 1.3421*" 1.2823™ -0.0044™
(0.1546) (0.1561) (0.0005)
_cons 2.8360"" 2.8683" 2.1485™ 3.0070" 0.0343"
(0.0849) (0.3349) (0.1754) (0.4109) (0.0012)
N 3456 3456 3456 3456 3456
R 0.006 0.109 0.012 0.112 0.555
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ASCE SR TG IRIANN [BNARER, R 2] Al ml BES2 AR HE IS &
MR, SR AER 53 B (1) Prox, s 25t R KT iR ]
HERHN 1.0641, HAE 1%SiH /KT RE, #HHMEREE, S5REE 5375
(2) Ffios, BEREHIER, 4-1.0562, BHEFETTRBRASUS &7 1
DR RN o AR HT SCEAR M, BB R SRS iU B ml e AR AR Ltk
SOMIRON, (HIX —AR2e ik R R MRAEGE TR B4 DLIESE . Ik, 7238 5.3 %1 (3D
M 53 5 (4 WEIET, BT fr il IR, BRY LN
PAARZE: 1) 50 2 RE MR BR HE TSR, AN N2 0] A2 B 21 2 i [l A 45 SRk 5.3 31 (3)
Fos, By @t — IRAEON IR, IRIUARECON 1, HETHERL 1% 58 2% 5%,
Brr a2t H S B B 2R E R “F U R KR AR EH)S,
By 22 G o B HE S B AR RN A B (B U A AR R

(B[ 25 RAESE 1 RBE H3 o AERUT S50 R RAII, o Bv Hfith vith 75 SR 484
SURKERGERARTT T HE, By a it KIEARE, B BoRN A&
VNN 5% N 35 062 7€ ST A i P G | AL AN 4 S S AP U i
ANV B IRSE S I ANWTREAT SR BT, DR RGN . BhAh, Ry adt
KI5 Jie B T PR ORIE IR 98 SR 7 I SN AL By IR (AL, s B
VORI, ARfEH P AT AR BT 9, DRI AR AR BN SR AT A2 R
17 Ik SRR A R RE . Bk, Boyast xR,
HEus B R A, BT Lir R R € BT B, AT B
NIV IE 1 BN B e J—, AMVISAT R P RO A T, A5G
A BRI, BRBOs b Fe =, PR AT I, A% G b AT S 7 Lk e R T
P, HEESAT. pUEsinIE, TIROCCECE, RV AL, BHEE R
b K=, BFAFFRRARZOER, BRANKNMRENR, [FRCRIEBUT
s HE B 2 S B, TR & 7y, HEshbdE. FY, HIEMEEE TG
ANVE PR BB 56 %, I Bt R G EVC RS, V8 2 ML TR K a2, R 5
N BRI AR PG, MBS A, BRHECIR L A 2 e

HpsEd, WiigasEAREonE, Hisd B . Ui 1 #kk
U, S IERRHE. HR AT REAE T, Ho, TR A T TR E X
PEAG A AL 0T SIEEROR . T4, BHAS SRtk e, L, [XIEE].
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AT b B SRR 2803 11 R YR B 75 7 o e i 22 2% AN RV 2 1At P AL
TSI, BRHEEBGF SR, H=, Wi SIS EoR. kiR, BRERERE, £
FREARZEWT, PHASAM AL gt A7, AR, BEAGARIE SIS M H R, 97K
BicHERCR . 208 RIBKE REUEE NIE. UWHETKFRis, &R AN
BN, Z e R LR R, D AMSE 2 IEFIN A RS REIR A &, [,
TH 9/ R IR I 2= (e S v A b4, T 9% X A B A N, S B g n .
NEVEERIHRBOVIE, HAE 1%4CF T RE, BN D BB 1A

TR o Ho— NDVEREE I AT REEAE: L, NS g4
SR R, AV o3 R H AT 2 TH 9 B wa R, s =, AH

BRI N 22 B P R R B Je o R AT SRRSO I, A= 3 R VR =
SR B T SR — 2500, SEmHUS BRI, FARACEREIHRBCN 6, B
BRI RIS R UG, B EASE RIFARE . B SR ERRACE 128 %)
BiHEIRCSL B S T B E AT UEL I, AEB ST, BORKSFE 8 I R AN
W3 . AR RN RECN B, AH AR SRR TG o X T B PR BRI 14 S
FEH RN, AR TR AR, HTRe BT BORE RS JR R, PR ek
BRBCRAE SSUE IR ZNESE . BUR TR REOIE, HAE 1%2FMKP T
W3, UHBUG TS Ine . AR IR RITE T, EARHTT BUR R B 5E AR
XU E AR, AR T BURF AR 45 SRR, 17 BURF S EUS T ZBURT ) SRR
NPT, B AEMRETT KR, #amN “EFHabage” , BURF 2T
20U VORI R R B S, SRR R
R 5350 (5 JEIR T HFEUT R IR T35 53 BI85 WAL ) SEIE A 56 45

HAESE T H4. RS MAFIR A RN J5, B2t kU8, BAE 10%2%
YACE T RE, WHEFRTE 10 8RR F s “fu i LR,
HIGF PR T, BFEUER BV, 78R E RN E (S B AL
BB AN, KR BB AN FIGIET = 2 RAFTE R, A S
WAL AR TOVEAL JE AN B, 17 2 56 35 11 Mt B ol F8E 0 20 ™ B ) R AT 4 R 28
Wr, DRI SRR . U FEVER BB E R, BRI R AE % 45
P FLRCE, B s SR AR50 A X 28 3087 S5 B SR, FTRE A BA R =AM
AR5 E: Ho—, PR s A GUE SR, FIESCRET, 5K
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ANEE BT SCRBUGE AR NS ENE, IRTHERBE R, SCEE R
Bi, H=, BrairKEAMTIALSERCE, R 2. MERTR,
SETHARMY AR 7 R AT AE T A o

5.3.2 BIF L5 & BRI HHEH B R R0 SR FFIE

N LRI 005 2 3 JER T HE TR B T 2 M B A, A e Bt 0 3
R B2 AT HL I ST ML MR AL . “ Rl 5% “ARE” HRAETE &b I By
CE PR LR R A AT b1 40, BRIt AR SCHEEG R FE 7 2 i Lk
S RPNt A AR T . L < BB IREh” JoHE A AL 58 2 5T BR A L) 7
TR 2 A8 75 4 R A A 8L FRTs L o AT ELS RO 2 4 B B0 2R BLA1,
LA BB S B — A AT 0B, W AR R B A R, i A
(xa, D)) ORI P P M 2 X BB R AR A, Ho, (k) FEms
B A B (R, T R (kX0 %)W B RO B2 WU . 1532

FUREA S E (T B, TTOMERO) == 1 (X2 Xp)-

25 BT R 2 o B A EL AR R O, 32 PR L3S 25 SR 5y
WS G0 AR R R o o0 R 20 A P A0 R I B L AR PR, ATy
SR8, DA R ZE R A HE N 28 49 2805 A BEHLAR PR L 25 Sk
PERBTR A BRI 3 . BURR T B AU B B 2 B IR R R,
LeZNm 1R R, BRARAR A ERZIEON 1710 2/10, «eee 9/10 73 H .

w-,_ﬂ_/____f-—'w
0.1

04411 11 ke N 1
0.24 0.26 0.28 0.30

Partial dependence

5.1 BRHERUE B MU G R R N g Ok 2R

WK 5.1 s, & FEREKFELAT 110 2 9/10 AL X BN, rair
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R R R HE IS B AR U — DA% R BRI IR R e BEAERT, (R,
XRZHOMX M E, B @bt iR R R HBUS B IE. £E 9/10 73 LT
AFAE 4 AR BULF AKX, S8y 250 R R B — e B Bet) s HOR Rk
BRI RO IE o T U T A B R SR AR AR BE BRSO A AE TSN . T %K
FATEKIER] 910 hi)a, Brab iR R OSBRI
XA S RE A A REAE T, BTt R R IR BL 32 2R i At A AL
T AL IR RO R, BEVRTE 9% 4 M A, RIS T 2 B R A BB BN o
WbE, BER LGNS PR, BT AP s LEaT R Igss. JORE
Fo NI TR A IR R .

5.3.3 AFLRF X REMBRABHRETERE

AN RISk T 2 18] I 28 B i e 22 S R, SRR B IR o Mk 22 B R I, A
b, AR EE ] REAAE AN L, M A R AR . Dy T R AR R AT A AE IR (L
TRUESE R ARAENE, ARSI FEARBEAT 1 5% ERIXGA%E )R, I EErEH,
LRI RN

# 5.4 XULYERE R TSR

(1 2) (3) “4) ©)
Tk ik7Fs
B aut 1.4241™ -1.4101" 7.7759* 3.6066" -0.0129*
(0.2635) (0.3735) (1.5102) (1.4555) (0.0048)
FEG? -8.5645™ -6.8680"" -0.0442"
(2.0052) (1.9261) (0.0064)
QiR -9.7369 -12.0634"
(5.3041) (5.3343)
_cons 2.7188™ 3.1934™ 1.6396™ 2.3897" 0.0305™
(0.0892) (0.3873) (0.2679) (0.4475) (0.0014)
N 3456 3456 3456 3456 3456
R 0.009 0.108 0.015 0.112 0.556
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B EER 5.4 P EIALER AT AL, AR EHAT IS R, By aht Ik
T AR HON-6.8680, HAE 1% E VKT B2, ULRIACE XL 48 R HERR il m E
WJE, R TRt R R SRS R U 2 B U BT R R,
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