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RESEARCH ON THE IMPACT OF FIRMS’ KNOWLEDGE
BASE AND SUPPLY CHAIN NETWORK STRUCTURE ON

TECHNOLOGICAL CHARACTERISTIC DIFFERENCES

ABSTRACT

Under the background of intensified global competition and
accelerated technological change, firm innovation has changed from an
isolated behavior to a systematic activity embedded in a complex supply
chain network. As an innovation carrier, supply chain network has become
a research hotspot in terms of its structural characteristics and the impact
of its knowledge base on firm technological innovation and the
technological evolution of network subjects. However, most of the existing
research focuses on the direct effect of supply chain relationship on firm
innovation, and has not yet systematically analyzed how firm knowledge
base and network structure interact with the differences in technological
characteristics of different supply chain subjects.

From the theoretical framework, the knowledge base of firms (internal
micro dimension) and the network structure of supply chains (external
macro dimension) together constitute a dual mechanism to drive
technological adjustments: both of them guide the technological evolution
path of supply chain actors through firms’ innovation needs and market
strategies, and there is a significant interaction effect between the two. In
particular, supply chain network subjects include suppliers, customers and

their partner networks, but the existing literature focuses on a single subject
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type and lacks a comparative study of the influence mechanism of the
heterogeneity of the three types of subjects.

Based on this, this study, based on the information technology and
communication service industry, selects the patent, supply chain
relationship and financial data of 1,583 focal firms and 2,715 supply chain
subjects, and uses STATA 18 software to conduct descriptive statistics,
correlation analyses, regression analyses, and robustness tests on the data.

Specifically, the first sub-study explores the path of firm knowledge
base (i.e., knowledge coherence) on the differences in technological
characteristics (i.e., technological distance) of the three supply chain
network subjects and analyses the moderating role of the two supply chain
network structures (i.e., degree centrality and ego-network density) in it.
The results of the study show that: (1) the focal firm’s knowledge
congruence has a positive effect on the technological distance between
supply chain network partners, a positive effect on the technological
distance between suppliers, and no effect on the technological distance
between customers; (2) the focal firm's degree centrality negatively
regulates its knowledge congruence in relation to the technological
distance between supply chain network partners, while positively
regulating its knowledge congruence in relation to the technological
distance between suppliers. with suppliers; (3) the focal firm’s ego-network
density positively moderates the relationship between its knowledge
congruence and the technological distance to its supply chain network
partners, and has no significant effect on the relationship between its
knowledge congruence and the technological distance to its suppliers.

The second sub-study examines the paths through which a firm’s
supply chain network (i.e., structural holes) influences the differences in

technological characteristics (i.e., technological complementarity) of the
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three supply chain network subjects and analyses the moderating role of
the two knowledge bases (i.e., knowledge depth and knowledge breadth)
in this context. The results of the study show that: (1) the structural holes
of the focal firm positively affect the technological complementarities of
‘focal firm-supply chain members’ and ‘focal firm-customers’, and have
no effect on the technological complementarities of ‘focal firm-suppliers’
and ‘focal firm-suppliers’. ‘(2) the focal firm's knowledge depth positively
moderates the relationship between its structural holes and the focal firm-
supplier and focal firm-customer technological complementarities; (3) the
focal firm’s knowledge breadth positively moderates the relationship
between its structural holes and the focal firm-supplier and focal firm-
customer technological complementarities; and The breadth of knowledge
of the focal firm positively moderates the relationship between its
structural holes and ‘focal firm-customer’ technological complementarities,
and has no significant effect on the relationship between its structural holes
and ‘focal firm-supply chain network partners’ technological
complementarities.

The main contributions are as follows. Firstly, it expands the research
perspective of firm innovation in supply chain networks, analyses the
technological evolution of firms in supply chain networks from both micro
and macro perspectives, and enriches the mechanism of firm knowledge
base, supply chain network structure and technological innovation;
secondly, it reveals the interaction between the firm knowledge base and
the supply chain network structure, and provides a new perspective on how
firms in supply chain networks can take advantage of the internal
knowledge base of firms in supply chain networks. By simultaneously
exploring the heterogeneity mechanism of the three supply chain network

subjects, it provides a novel theoretical framework for firms in the supply
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chain network to enhance their innovation capability by using internal
foundation and external resources; finally, this study provides important
references for firm managers to formulate innovation strategies based on
knowledge base and supply chain network structure, which can help firms
optimize the choice of partners, break through the bottlenecks of
innovation, and enhance their core competitiveness in the global

competitive environment.

Author: Zheng Ma (Management Science and Engineering)
Supervised by: Professor Xiaodong Li
KEY WORDS: supply chain network, firm innovation, knowledge base,

network structure, technological characteristic differences
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3.1 B EMEMREK

3.1.1 BRI EA: FRKEIEILSRIBMNIEL

FF R IFK AL (Resource Dependence Theory) Fl[AIBER N FEE (Peer
Effect Theory ), AHT 78 5 7E 45 7% A5 s Al 50 201 18— S0 ] 5 mi SHL 43 7 % 199 45 4k
P 2 TA] B A B 28 (/R FATLA

PR TR, £ SRR AR S 500 R R AU T H & N
HREUR, I 7R EARFE S BRI R T oK R, (B I 45 o 14 B R A
FREAE R R TR EAT QR DASRECR] 28 H 2 i3 75 KUY BRIk, AEE AR
FNBHAS VAN AR SR AR (LIS 0 24 i 03 2 8] () B3 L3 22 O B B o M Ak e
WM R, BAER OB U &1 5 52 5 AR B2 T e Bk, H [ B
BT BE AN AR Z AR AR SRR R, DURZ BT BOR S i 37 [
e, FEA NGRS, A5 s Al b 2578 3 25 RSB AR AR B BOR R AE AN R R R

[FIFERR BRI, AV AE BRI 2232 2 F Al A AT AR sE T, AT = AR [F]
BERLRTO, Lieberman F1 Asabal7718 H,  [FJRF AN AR IR AT A 45 2 T 5 4+ 1A%
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19, St M B TR SRR, BRI R R A, B R
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PP, TSR LS AK 2 1] B AR B

BT w4 F LM B8 (Rivalry-based Peer Effect Theory) A, fnlk4:
S 15 0 T R A SRR T S B 35 50 T B AT, R 1
S YU TIT 0 5 L8 22 7 R ) B AR 7. BRI BE R 2 o, 5B 9 4
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(0.281) (0.280) (0.387) (0.334) (0.305) (0.307)
PURIILEA 2,535 2,535 549 549 788 788
1|4 301 301 95 95 196 196

#E p<.01, ** p<0.05, * p<0.1
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33 WA

- PPTD SSTD CCTD
wH B 7 B s BN 9 B 10 M 11 B 12
FFKC 0.044%%* 0.001 0.008 0.045%* 0.013 -0.005
(0.015) (0.019) (0.018) (0.022) (0.024) (0.016)
FFDC 0.013%%* -0.004* 0.009%%**
(0.004) (0.003) (0.003)
FFKC x FFDC -0.003%* 0.002* -0.000
(0.001) (0.001) (0.002)
FFED -0.469%** 0.213 -0.308%*%*
(0.080) (0.187) (0.118)
FFKC x FFED 0.068** -0.075 0.075
(0.033) (0.054) (0.066)
BT S 1.36e-05  6.84e-06  6.67e-07  4.50e-06  2.93e-05  9.12e-06
(3.08¢-05)  (3.12e-05) (1.14e-05) (9.04e-06) (8.62e-05) (8.07¢-05)
A bFAE 0.023 0.025 0.001 0.000 -0.012 -0.003
(0.028) (0.027) (0.037) (0.038) (0.025) (0.026)
pS¥iie s 0.026 0.028 -0.019 -0.010 -0.012 -0.014
(0.025) (0.025) (0.032) (0.036) (0.024) (0.024)
M4 -0.009 -0.009 -0.009 -0.009 0.004 0.005
(0.007) (0.007) (0.012) (0.012) (0.008) (0.008)
ROE 0.166 0.109 0.239%* 0.250%* 0.056 0.037
(0.164) (0.150) (0.123) (0.128) (0.150) (0.163)
e 15 [ E A Y Y Y Y Y Y
A&7 ] 5E Al Y Y Y Y Y Y
B 75 [ AR (B XD Y Y Y Y Y Y
AR -0.254 -0.092 1.217%%%  1.015%%  0.774%%%  (.816***
(0.277) (0.272) (0.370) (0.399) (0.270) (0.295)
PUWIIEAE 2,535 2,535 549 549 788 788
E1o0| A Y 301 301 95 95 196 196

*r* p<0.01, ** p<0.05, * p<0.1
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A HE A 301 Jb B 2530 A1E% 3-4 HURLAY 13, B 16 P, AR Al ARIR
— S5O G TR A IS D) 2% 5 A A A 2 T A S R4 7 s 2 T 11 5 AR B S 11 I
IR A B T A . BRE 14 F WA A A ) B RO P X R A A b R R — B
PR3 I 1) 28 5 A K P 2 TR AR B 8 ) 56 R [ 7 ) 1 28R4 31 T A, AR
15 F AR m A1 3R 25 5 FE XTI — 50 R W IE 1) 1 9 AN A5 31 T L. B

ENEE P A A YRR VA ES R RN
*® 3-4 Fafgteias (MEREEE T 3 F Kk

. PPTD SSTD
i B 13 B 14 BOE 15 A 16 B 17
FFKC 0.030%* 0.043%%* 0.001 0.032%* 0.008
(0.013) (0.015) (0.019) (0.018) (0.018)
FFDC 0.012%%* -0.004*
(0.004) (0.003)
FFKC x FFDC -0.003* 0.002*
(0.001) (0.001)
FFED -0.467%%*
(0.081)
FFKC x FFED 0.067**
(0.033)
BIHT G -2.92¢-06 1.24¢-05 6.10e-06 9.73e-06 6.67¢-07
(3.42¢-05)  (3.08¢-05)  (3.12e-05)  (8.36e-06)  (1.14e-05)
b RS 0.040 0.026 0.028 -0.002 0.001
(0.028) (0.028) (0.028) (0.040) (0.037)
Sy 0.025 0.025 0.028 -0.009 -0.019
(0.026) (0.026) (0.025) (0.037) (0.032)
B/l -0.012 -0.011 -0.011 -0.009 -0.009
(0.007) (0.007) (0.007) (0.013) (0.012)
ROE 0.164 0.164 0.103 0.228* 0.239*
(0.176) (0.167) (0.154) (0.127) (0.123)
F& 15 [ E A Y Y Y Y Y
72 15 [ E Al Y Y Y Y Y
e 1 [ e E oK (X)) Y Y Y Y Y
AR I -0.366 -0.276 -0.115 1.079%** 1.216%**
(0.284) (0.281) (0.276) (0.334) (0.370)
LI £ 2,463 2,463 2,463 547 547
Al HE 253 253 253 93 93

*¥** p<0.01, ** p<0.05, * p<0.1

FR, BAE STATA T “xtreg” i & BEATBENLRN 5. 45k 3-5
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s R 18 IR AR R ARV RN R — S A I A I 25 5 R AR A TR BOR B 145

BN, AR 20 R WIEE fUARV AR B R 2% 55 R X — 5 2R 9 I [va) 755 A% 45 2
THAN. BEAh, AR 21 B AR Rl A R — SO B R R 22 18] AR B 1Y
IR ARG RN, R 22 3 B AR s Al i 2 rho O AR il A KR — 28
R I DA CTE 5% NP S N D MR EIR G RE RS VR W RN

*® 3-5 fafgthiaele (AL

. PPTD SSTD
o BOMO18 EE 19 B 20 RO 21 B 22
FFKC 0.030%* 0.044%%* 0.001 0.032 0.008
(0.014) (0.016) (0.020) (0.020) (0.020)
FFDC 0.013%%* -0.004
(0.004) (0.003)
FFKC x FFDC -0.003* 0.002%*
(0.002) (0.001)
FFED -0.469%**
(0.086)
FFKC x FFED 0.068*
(0.035)
BHT 5% -2.35e-06 1.36e-05 6.84¢-06 9.73e-06 6.67e-07
(3.65¢-05)  (3.28¢-05)  (3.32e-05)  (9.22e-06)  (1.26e-05)
i AR 0.036 0.023 0.025 -0.002 0.001
(0.030) (0.029) (0.029) (0.044) (0.041)
SYE 0.025 0.026 0.028 -0.009 -0.019
(0.027) (0.027) (0.026) (0.040) (0.035)
M -0.010 -0.009 -0.009 -0.009 -0.009
(0.008) (0.007) (0.007) (0.014) (0.013)
ROE 0.167 0.166 0.109 0.228 0.239%
(0.184) (0.175) (0.160) (0.140) (0.135)
A& 15 [ 5E Ay N N N N N
R Ak N N N N N
ATEEEF (BHLX) N N N N N
AR I -0.646%* -0.547* -0.406 1141 %% 1.299%#%
(0.295) (0.292) (0.287) (0.386) (0.421)
BB 2,535 2,535 2,535 549 549
Al F 301 301 301 95 95

*4k n<().01, ¥* p<0.05, * p<0.1
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R 4-1 LEARERMRYESTH M

A 1 2 3 4 5 6 7 8 9 10 11 12 13
1.FPTC

2.FSTC 0.467+%*

3.FCTC 0.770%*% -0.038*

4. FFSH 0.101%%% (.076%** (.102%**

5.FFKB 0.047**  -0.036%  0.075%** -0.037*

6.FFKD 0.008 -0.030  0.045%*  -0.044** -0.011

7RSI 0.006 0.148**% 0. 115%** (.119%%* _0.066%** -0.056%**

8. ELZE  -0.019  0.081*%** -0.066%** -0.059*** -0.010 -0.050%*  (0.099%**

9.ROA 0.037%  0.102%** -0.034*  0.052%%  -0.024 -0.030 0.116%*%  -0.19]%**

10 AMVHIEE  0.067+%%  0.320%%% _0.119%%* 0.090%** -0.113%%*% _0.103%** (.445%%* (240%** (.37]***

LA -0.028  0.104%%% _0.110%%* 0.112%*%% -0.052%% -0.052%* (.387#%* (. [22%%* (2]7%** (.557%%*

12 FE%E  0.017 0.096%*%* -0.064%** 0.042*%*  -0.023 -0.013 0.132%%% 0. 12]1%%% (.825%%% ().395%%* () 254%%*

I3WFRIEEE  0.066%%% -0.037*  0.105%** 0.063*** -0.028 0 20.088%*% 0. 187¥* (0 357%k% _(.354%%*% (. ]6THk* _(.445%%*
BURILE 2323 2323 2323 2323 2323 2323 2323 2323 2323 2323 2323 2323 2323
YA 0.087 0.04 0.061 1.559 0.05 0.005 101.6 -1.312 0.093 12.81 16.92 -0.338 16.14
PrifE 2 0.135 0.107 0.118 0.316 0.21 0.023 368.8 0.652 0.017 2.147 0.097 24.3 12.47
w/ME 0 0 0 0.875 0 0 0 -4.128 0 3.761 15.93 -99.65 0

= ONE 0.852 1 0.852 1.979 1 0.408 5015 0.728 0.178 18.87 18.02 72.77 95.8

*** p<0.01, ** p<0.05, * p<0.1
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Wk 4-2 P, xR Al 5 O RIEE R 2 A 1R DR A EOR AN
(FPTC) Kit, fEAEA 1 Ap U AR 2SR TR 2 TSR AR il Y 25 44
TR (367 B 00 2% 5 A1 Pk A 5 e il 2 ) (AR LR LA TE TR R 56 R X —
B (B, =0.024, p<0.1>, FEk, 6 ML,

TR A S AN R 2 B I BOR T AME (FSTC) K, AL 3 s {mA

AREAMEABAT I FR AR, MBS 7 AL, FLAA R DR AT e 2 N e i A7
BN BE B3, £ BRI AR SO AR F RO HER, HA O SE S A T i BB
UG E VEAT Al RREEE, AR5 R Rk I RER IS 5 EAMHT . £ Rk Ak T 45
PAAL B, RV RENE SR 2 IO A A BE, (EIX L5 5 5 2 ] 1R A
WK U= s 80T, T AE Bt 5 (N 2 T I BoR BLAME . R, &5
RE IR e SR A SR 35 3 A TILAE AR ALl e 85 A0 4% 388 S [R] SRS A0 S 1 R
FEGLNBERI L, A5 AT RIGE E 2 B L N sl, BIRERIRE R A s Al AR s 1
AR T AR A 1) R R AR A e BOIR 55 o BRI A il B o e S5 AT
FA5 Bsh E 2GR AR P A RIRILES , 1 3E B A HES 4 B B BRI+ 2 B B Ab
PEBUT o 33 B0 e A M 1R 25 R IR e K (3 L T A5 R B AP 7 A S o P
FFH, SN A B SO0 ER, 35 2 5 R sAT Ik i Y
EERAR, HEBORBIFRARTE 2 24T AnitE . &7 # R0 E BT REAKEN, M
AR FAS G AL B R R SR RO o PRI, AR AL RIE S PR 45 AR, e DU
L R 255 B Y A 2 RN (AL L 7 ) R ELAMYE

TR S 5 Z B BOREAME(FCTC), AL 5 i {0 &5 2 A2 s

KA (B, =0.030, p<0.05), FEULMRE 8 ML,
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42 AR
. FPTC FSTC FCTC
. BT B 2 BUM 3 M 4 BN S B 6
FFSH 0.024* 0.033 0.026*
(0.014) (0.024) (0.014)
Wi —# FPTC 20.170%%*%  -0,173%%*
(0.036) (0.036)
5 —H# FSTC -0.097* -0.099*
(0.053) (0.054)
s —#] FCTC -0.148%%* (. ]55%**
(0.040) (0.041)
BTSN -1.9¢-05  -1.9e-05  -2.68e-05 -2.65e-05 -3.61e-05* -3.38¢-05
(1.89¢-05) (1.93¢-05) (1.74e-05) (1.76e-05) (2.12e-05) (2.13e-05)
fii 45 bt 0.012 0.013 0.006 0.007 0.015 0.016
(0.010) (0.010) (0.018) (0.018) (0.010) (0.010)
ROA 0.274 0.299 0.405 0.474 0.302 0.321
(0.271) (0.272) (0.445) (0.449) (0.264) (0.264)
A bF A 0.002 0.002 0.002 0.000 -0.001 -0.001
(0.009) (0.009) (0.016) (0.016) (0.009) (0.009)
B4 0.022 0.021 0.034 0.031 0.063 0.065
(0.095) (0.095) (0.089) (0.089) (0.102) (0.102)
)i 2 2.97e-04  2.6le-04 -1.15e-04 -1.97e-04 3.11e-04  2.78e-04
(2.38¢-04) (2.42¢-04) (3.57¢-04) (3.63e-04) (2.37e-04) (2.39¢-04)
T o B i 0.001%* 0.001* 0.003 0.002 0.001 0.001
(0.001) (0.001) (0.002) (0.002) (0.001) (0.001)
e 15 [ E A Y Y Y Y Y Y
&1 ] 5E Al Y Y Y Y Y Y
ST E E K (EX) Y Y Y Y Y Y
BRI -0.321 -0.333 -0.572 -0.565 -0.981 -1.058
(1.599) (1.598) (1.491) (1.484) (1.705) (1.712)
U 2,323 2,323 1,149 1,149 1,915 1,915
b H s 412 412 176 176 340 340

#E p<.01, ** p<0.05, * p<0.1

S 3 B, ATEAMWFT 1 Al AN BE RN 28 25 A0S Ak R At 55 B
22 5 2 T8) 9% AR AT 19 AF S AEASHIE IT i RATTiE — 2D A 7 bl R RSt xof il (1
S I 5% 5 ) 5 R H 22 S 22 1) 5 AR R T A BRI Rl B R E 5 R

PR RN TRABBE 0 R RN

Wk 4-3 fos, MR 7 vfDUE S, SRS (FFKD) 1E A
T A A P 25 R TR o A 5 R N B RN 4% A Ak R 22 TR B AR R R
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M5 F (B,=0.764, p<0.05), MIMSCFBRBE 9ao MMBIA 8 AT LAFE H, £ gl

bR IR B T2 R 1 A ARl ) S5 AR IR R B Al S 1 S B R 2% S AR AR 2
[ AR EAMERISZ I SC &R, R 10a ARGOL, BRI AT RE 2 AR EOOR,
FE ARV RE IS A (10 57 R IR A HSOR B 22, XA BRI BN 2 B T RORE AN
VERIFETE . ST, FRT R RO INAEAE fE BB (5 R O Gk A 1 o el 3t
O BE WY 28 S AR AR AR B RTR TS SR SOR B ARAF AR S 25 R BRE, T2 IR B At v g
T EUE AL AE TR Gz AN DL A AR K ELAMBOR R SRIN THT  BOR AR G 8,

FI R E BB AR B AMERI AT E R o Lhab, A RHE 45 A 1E Ok f A48 4 B i
P, A A RIS, Py RIS A SR A . AR
T VAT PR B A AT A T W BE 52 7% PR 6 R BRI X 286 Wip ) el . — 7 1
I I AR TS 5RT B AR AU A AAE I SR A AR KPR 2 TR L 48— IR AE
= AbRUE, TSN BEANSEAR M S B G 571, R REE 4 B A PR
£ A AE R SR BRI S S5 R op R RE RE P, T DK (R R FE AT e A HafE DA
TRk E A PERER, BEmi s EAMBOR I m i & . BRIk, R BER A &L
R 45 R R A R Al 5 A L I 2 S VR AR 2 T8 R AR ELARME: (9 TE ) 06 &R

LN R P 85 IR 5 Aol 5 A 7 22 ] R B AR ELAMAE AN AR AEAT AT
SUMOCER, TR 9 FIERL 10 FTLAE H, A AP A R R BE AR X
EIROC R AWHA AW, SR 9by 10b BAKAL,

MAREL 11 AR 12 AT RUE Y, AR AR B (FFKD) AR B
(FFKB) i s Al (¥ 45 R R A s Al 5 26 2 TN B AR HAMAE 96 R 431
HEAT RFWIEFE T (B,=0.577, p<0.05FB,,=0.063, p<0.1), MIfi

LFR 9cv 10cs

55 3 BEME, BATEARYE Dawson )7 ik2: ] 7 22 HAN K. WA 4-2
FIE 4-3 Bz, £E A IR RN R BE S AL T I 45 R I 1) 5 FE 5 48 R4 Do) 2 5
TEAK AL Z R B AR BAMERISCR, T A s A R B AR ATX — X R M
4-4 FIBE 4-5 R, A AL AR R R T R A SR, 1 L 45 R I 1 S e L
5% P Z B T AME,
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F 43 YT
. FPTC FSTC FCTC
- B 7T B8 B 9 RO 10 M 11 B 12
FFSH 0.019 0.021 0.032 0.033 0.022 0.023
(0.014) (0.014) (0.026) (0.024) (0.015) (0.015)
FFKD -1.052% % -0.392 -0.728%*%*
(0.352) (0.953) (0.270)
FFSH x FFKD 0.764%%* 0.008 0.577%*%*
(0.253) (0.742) (0.218)
FFKB -0.043 -0.009 -0.066
(0.053) (0.097) (0.053)
FFSH x FFKB 0.048 0.018 0.063*
(0.037) (0.080) (0.035)
Wi 5 —# FPTC -0.174%%% (. 165%**
(0.036) (0.036)
i Jg—3#] FSTC -0.095%* -0.097*
(0.055) (0.054)
fiti g —3] FCTC S0.156%%%  _0.146%**
(0.041) (0.041)
BTSN -1.9e-05  -1.9e-05  -2.64e-05  -2.7e-05  -3.39¢-05  -3.29¢-05
(1.92e-05) (1.92e-05) (1.75¢-05) (1.77e-05) (2.11e-05) (2.10e-05)
fii 45 bt 0.013 0.012 0.008 0.008 0.016 0.014
(0.010) (0.010) (0.019) (0.018) (0.010) (0.010)
ROA 0.290 0.290 0.484 0.454 0.315 0.307
(0.272) (0.274) (0.451) (0.449) (0.264) (0.265)
A A 0.001 0.003 -0.001 0.002 -0.002 -0.001
(0.009) (0.009) (0.017) (0.016) (0.009) (0.009)
ME 0.022 0.019 0.033 0.030 0.070 0.061
(0.094) (0.095) (0.087) (0.089) (0.102) (0.101)
I 2 2.64e-04  2.47e-04 -191e-04 -1.92e-04 2.76e-04  2.66e-04
(2.41e-04) (2.40e-04) (3.64e-04) (3.63e-04) (2.40e-04) (2.37e-04)
W 5 g 0.001* 0.001* 0.002 0.003 0.001 0.001
(0.001) (0.001) (0.002) (0.002) (0.001) (0.001)
FE 15 [ E A Y Y Y Y Y Y
T 15 [ ARl Y Y Y Y Y Y
e ipred S Q=R R Y Y Y Y Y Y
AR -0.342 -0.319 -0.569 -0.561 -1.121 -0.998
(1.590) (1.601) (1.463) (1.495) (1.710) (1.695)
LI 2,323 2,323 1,149 1,149 1,915 1,915
v E = 412 412 176 176 340 340

*¥k n<().01, ¥* p<0.05, * p<0.1
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453 TREEMEE

S = m AL, ST RS RAARE Y, AT AT T RN T T A R
Bi. B, AR T HE AT 3 EHIR R AL, FEAMEEM 2323
WD E) 2182, ANVEEM 412 YD F 313, W0 4-4 HURETY 13, BEAL 15 FTR,
g o | At Ly A S D e e ol AT g A A S (S G Sl T s 27 N S G s
IOV 2 ] AR AR ELR MR PR T [ S A A5 30 1 AL . AR 14 SRBH AR A iR
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