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The Impacts of Patent Pool on Business I nnovation
Performance

Abstract

Intellectual property issues are highly valued nowadays and technology is
developed rapidly. Enterprises need to invest more resources in R&D activities, and
face higher risk. Therefore, developing technology on their own may not be the best
strategy for enterprises. More and more patent pools have emerged in recent years.

However, patent pools are always involved in legal and management issues.

The relationship between patent pools and Anti-trust law has been a critical
research topic in intellectual property field. Furthermore, patent pools are also highly
regulated by authorities because of the negative effect concerns, such as patent pools
may restrict competition in technology and product markets. However, there are few
empirical studies about patent pools by legal scholars. Therefore, this study tries to

discuss the impacts of patent pool on business innovation by using empirical study.

The theories about strategic alliances indicate that, enterprises join the strategic
alliances in order to get important resources and lower R&D risks, etc. For example,
patent pools are one type of strategic alliance and formed by technologies. If
enterprises can’t acquire benefits from patent pools, patent pools don’t exist. Therefore,
this study uses MPEG-4 Visual as research object. Discuss the impacts of R&D

capability, timing in the patent pool and size on innovation performance.

This study selects the 21 firms of MPEG-4 Visual Patent Pool as research samples
by collecting their number of patents, revenues, etc. The research period is during 2004
and 2011. The practical analysis results show that R&D capability is positively
associated with innovation performance; it means enterprises can get key technical by
joining patent pools. The longer the enterprises are involved in patent pools, the better

innovation performance enhancement they have. Nevertheless, innovation performance
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is negatively associated with the size of enterprises. This may because the large-size

enterprises disperse their R&D resources, leading to the lower innovation performance.

Keywords : patent pool ~ R&D capability - innovation performance ~ size
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Mitsubishi Electric Corporation 48
Nippon Telegraph and Telephone Corporation 4
Panasonic Corporation 118
Pantech Co., Ltd. 4
Samsung Electronics Co., Ltd. 62
Sharp Corporation 25
Siemens AG 1
Sony Corporation 25
Telenor ASA 19
Toshiba Corporation 21

AL kR - MPEG-LA f = %k A7 R
# ~ ATSC
-. @A

ATSC ZHR =~ 22007 # 9 % > g oig 8B J - L FRT B & HFp-
#ird B TAREEL A ¢ (Advanced Television Systems Committee ) #7% &
e o TAREEZ B B DA g2 s TR
BACE2 A Fo 4 fd ¥ ASTC 2% B2 57 MPEG-2 {245 % » F)p 270 B 2.
% {1424 % 77 /E >~ MPEG-2 Video 12 % Systems 2 % ] -

BpP ARz A gkm%ﬂ}gci‘ (&% 10)

% 10 ATSC & {Imp & f 223k =% ¥k
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PR EEFPF SR ELAY %= % MPEG-LA % {Imp ¢ 12 o 5%
ATSC &% B R = R =Rk S

Cisco Technology, Inc. 4

The Trustees of Columbia University in the City of New York 13
Koninklijke Philips Electronics N.V. 1

LG Electronics Inc. 92
Mitsubishi Electric Corporation 13
Panasonic Corporation 40
Samsung Electronics Co., Ltd. 19
Zenith Electronics LLC 15

TR %R MPEG-LA F & ek A

MVC B E 2% 15 B B o 22202011 & o 370 2 & 4] th 4 >> MVC #kc iz
Bh mas i DAY 0 £ R foeE s @B AR e 3D
KB E D EREF G PIAS -

S BPAR AR FRR KR (L4 1)

% 11 MVC % 18R & B &2 3% 5 & K

MVC & 5 pF = B =R 3
The Trustees of Columbia University in the City of New York 1
Dolby Laboratories Licensing Corporation 12
Fraunhofer-Gesellschaft zur Foerderung der angewandten Forschung e.V. 1
Fujitsu Limited 10
Hewlett-Packard Company 1
Hitachi Consumer Electronics Co., Ltd. 1
Koninklijke KPN N.V. 11
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AR LD ) IR S Vg I RS- EM =iy %= % MPEG-LA % {Imp ¢ 12 o 5%

LG Electronics Inc. 2
Mitsubishi Electric Corporation 5
Nippon Telegraph and Telephone Corporation 1
NTT DoCoMo, Inc. 2
Panasonic Corporation 62
Sharp Corporation 1
Sony Corporation 1
Thomson Licensing 1

FH kiR MPEG-LA F = xb» 27 FR
% # ~ WirelessMesh
- HA

Wireless Mesh % pf & MPEG-LA #37= = enBf ! > = = 3 2012 & - & f|#7
7 4 % SIPCO, LLC ™ % IntuslQ » 35 36 38 & | o i H Hjbed 3 & 537 4k
oA EURp T EE R RRERFERDREAS R0 G ERaie R R il R i
32 fe TR % > F 72 o Mesh Network ¥ M SEPFec R 0 F 2 £ 2 s

BEfERE T A - R 2 RR I F AR DR ER
. BES Rz A F Rkl (4 12)

% 12 Wireless Mesh & 8 p# = R 27 3% 5 & f 4

Wireless Mesh & {55 B2 = f Eflacg
IntusIQ 5
SIPCO, LLC 31

AL KR MPEG-LA F = 3k > ATy IR
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SRS ok ¥ S B SREE g YR
& = B
*rx P37
AFH - FALRP THEBFhL RN o EHKL > U2 AT ERERA
SRR S S EEHAF LY RN BRIERA S R ZXESRE]

BELRNAFLPE LA R - BRIBHAFL TR TR R
2 b 5

% "'T‘q"jcg"mfb;"‘ 4"‘—11] °
Y- & FTHAREEIER

Pt isr 5 B FImE e 2nA &M e A B 5 0 TR BerA) S

R o B EEEATR LR F > AT R ERE RS E NP 2
hEJUEE B RGBT n G - RF A P R ERP NG 10 B
ﬂ“ﬁv& E IR ] R B R
TEAETREEN AL P AT AT RSB R IME hh £

Bk JImp & 2 BEE BT E T Mﬁ;jggﬁu MPEG-4 Visual 2 155 B 4
EFTHAO TS EE Ee fE R S S 2 ET Y SRS R o

vmj} "W
B
i
=
3
Fr
Sz
—v‘ll
|+
?
|3
X
—~
-
S
>
~—

% 13 MPEG-LA % fsp! 4 38 % 8 e % 4155 P

TR LA o pERR DRSS
MPEG-2 1997 = 27
1394 1999 = 10
MPEG-4 Visual 2004 # 29
AVC/H.264 2005 # 29
MPEG-4 Systems 2005 & 8
MPEG-2 Systems 2006 & 11
VC-1 2007 & 18
ATSC 2007 & 8
MVC 2011 # 15
Wireless Mesh 2012 # 2
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ER LRI SEnE- Yol K KFS- - Ay 2 iy S A R NP E

T &R MPEG-LA F = fesh > AF77 B

% i€ T MPEG-4 Visual % JIBE T2 A 7 %2 5> 7 LR ok {3
O ek JliE RS AT 0 R R BN E £ BE P A R
(B0 2= £ F > F4R4E ﬁ"mgﬁf?iﬁl BB A §ER
e SRR 9= b SR S IR LR A= A I N S I i
Pl PR B JIRBEFES P SR AE WAL B> T RRERE
¥ 5 o 14 58 ( United States Patent Classification ) 1% 5 Hitrsg W] ch ¥ &

v B A1 ehig % > MPEG-4 Visual & JIFE ¢ B s i & ¢ &9 BH

™

weEn (A4 14) -

% 14 MPEG-4 Visual % B hi & B 3w

ES- RPN Hp
382 IMAGE ANALYSIS
375 PULSE OR DIGITAL COMMUNICATIONS
MOTION VIDEO SIGNAL PROCESSING FOR RECORDING OR
386 REPRODUCING
348 TELEVISION
ERROR DETECTION/CORRECTION AND FAULT
T DETECTION/RECOVERY
341 CODED DATA GENERATION OR CONVERSION
369 DYNAMIC INFORMATION STORAGE OR RETRIEVAL
370 MULTIPLEX COMMUNICATIONS
725 INTERACTIVE VIDEO DISTRIBUTION SYSTEMS

FH KR AL ER

F& % MPEG-4 Visual & 4|55 B cnfpirsg 38 2 {5 B ho 4B P p e $ie 7
TR A B TR EHFL 2004 £ 1 2011 £ e p R ReP 29 EFE2 P
FOREEF i RECAREFEY DB/ SERGHEE FEAIHRE W pEH
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LIRS R e P ] e E
B A PR EA A fIRL B REEY 2R S

BAEFF 21 F

¥rAtH g2y

PAIEF I T AR 2T HRA S R TE Y EF (L% 15)-

%2 15 FiH+-21 %4 %
1. British Telecommunications plc 2. Canon Inc.
3. France Télécom, société anonyme 4. Fujitsu Limited
5. GE Technology Development, Inc. 6. Hitachi, Ltd.
7. KDDI Corporation 8. Koninklijke Philips Electronics N.V.
9. LG Electronics Inc. 10. Microsoft Corporation
11. Mitsubishi Electric Corporation 12. Nippon Telegraph and Telephone
Corporation
13. Panasonic Corporation 14. Robert Bosch GmbH
15. Samsung Electronics Co., Ltd. 16. SANYO Electric Co., Ltd.
17. Sharp Corporation 18. Siemens AG
19. Sony Corporation 20. Toshiba Corporation
21. Victor Company of Japan, Limited

TR &R 2Ty Fm

Ripsatgs gy (L4 16)0 21 REE G4 » BRE 2 1 $30H G545
B 1A NBEIRE G RS F o FEFHE T RN > S r BB 2

PIIE R F S Sk E SLLE ek S

16 21 7 g FA4e > EIHE ek g ¥

& iy B B ek flHcE

',%L‘ 2004 & 2005 & 2006 # 2007 & 2008 & 2009 # 2010 # 2010 &
1 13 11 17 18 20 19 19 30

2 349 403 557 386 562 574 628 690
3 14 11 17 19 17 17 44 49
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EBAUSR B L FEE SR F Ty ER e S

4 322 269 398 282 368 376 427 462
5 46 40 63 56 48 64 81 118
6 261 248 510 375 391 252 376 370
7 1 8 10 9 10 6 13 19

8 378 301 400 230 162 137 174 180
9 166 143 282 200 291 418 662 662
10 166 217 428 413 517 619 616 468
11 1 0 0 6 8 17 51 106
12 12 11 21 27 18 18 20 25

13 515 399 648 582 451 536 776 895
14 33 32 45 44 33 33 54 47

15 365 330 525 689 993 949 1205 1375
16 88 63 138 127 130 104 102 114
17 100 74 115 106 86 95 110 143
18 111 92 126 125 152 116 154 170
19 576 467 762 599 692 752 912 985
20 238 213 338 343 405 321 418 623
21 14 11 14 28 29 27 40 40

TR KR A AT

BAEIA TR AREZ ] EREJFRAOENTHESHE 2 & ¥
2004 3 2011 £2 FE E L ERMEQFELHPESE IR BB IR

BEAAEL PR B E AR REFF G2 FLEPT R A I nd £ F
HEVILR ¢ enpaP Tl fENERFL KERFLY BER2 REF
%2004 3 2011 #end 2 gk s BB NE fEDL 2 p o M FEYE

chELt A 4 e
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ERTETE R S E £ 3 O 28 5 Fueg Fo
P& BEZTHRAFAEHD
% R

AR Ntk g s A 5 o (Innovation Performance )0 @ 315 A U ke
RO AEEUEET - ERNL B FHRE RHET - EROFEFF 0 TE
FEARF G B tH] E Bk IR L ORETRE S gt D0 R ok
B r BIBPORE AT AFERNBL BT HREY L R A NE
MPEG-4 Visual & IR p 9 B 3 W& 18w cnl fl3c > 7 f 2 RBE A
29 BRE BB JIAR S K p 3T L E 4 » MPEG-4 Visual & 18R 218 eng 555 &)

> %% ¢ o4k 5z o2 oo o\ .
Pt B A Hoanant y S e T

% MPEG- 4 Visual P 9 B % flag %2 & 1 D)
2 %l

#2284 »z (Innovation Performance ),—

lf“h

(t+1)

P REK

AFEY chp RBcr 5 A4 (R&D capability )~ 4~ B {IB R chpE
(Time ) ™% § #E A (Size) o
LA R S R F S A AR R S B I

——_E

"
%1éﬂﬁfﬂﬂﬁW%mﬁmmW’ﬂ&iﬁimﬁugfﬁﬁiﬁﬁﬁi
SRTH A GG S oA SHBE N 21 REE %”mpﬁ”*’%uifﬁé

oo RS Y N AR AEREIF R 2. % Jl#E 5
B e LT R SRR R E e N B I (S ST e B F ke

g4 B {15 T MPEG-4 Visual % IS N 9 B % R & fl4 % g

SRR

Bl2o oo 33040 > BB R chpF F R 02 MPEG-4 Visual & B = = 22004 &
WL AR 0 #2005 EALL be r WP AP - E o kB AT A3 2011 £ o
M EFREDRET R EFIAFT P DR EF TR DT
B - R bdrf rdedipthy P 1 A FTAEE A A DG

¥ d



EJmpPHEEAFE BTy S x YR

Mg ;@ f

TS L RV SUNE T S QTR R I SR

[
>~
i
x
Ry
a
=
=
St
D
-h_‘\
>~
jpali
ﬂ
B8
g
5
kil
=g
)
e
W
=

2] FEEN L BB » g B E &l O B R VR 0 R
PRBCAT R S S AT

#2754 (R&D capability ), = " MPEG - 4 Visual 9 # & g %] 2. & f]# %

4e » B B chpE B (Timing) = X, — 2004
{;?_j%év’ﬂ%%i(Size)t=lg & % %z (Sales ),

5 A&

DAL H e %E*Pfﬁﬁﬁﬁ%%z@éilﬁﬁé%ain%
A1 A%k (Employee) 2 £ ¥ £ (Age) AR EF 4| %#Hc; d 277 R4 HE
THPAR AF om A 4 i B EREIEETFF S A KR
1 AR s A Rk - o

B P 2FRFAEAG AAFH AR EAGOAEEY 7 5F RS
Know-How > b4 i iE @ ent 5> £ 2 5 HFF s g > a P CFHRF
AR CEBAREY R U F A BE TR L EEAAF AR B

AFEH A S KA o

2 o
F R
E AR M A E PR E A kg ST AT R hEe
X

w

eE
AEMNEERFAF CRAFFE LWL EPERH NI RE LA

Fz& FTHRAH

AT EEF 2004 E 3 2011 £ 2 B0 21 REFAHETF A A~ Ao » R oRA
g e B BN AR e 7kl (Panel data) » g2 3t3t#c#8 STATA 11.0

BT  ARSCHE o B RS - PSRBT T A IUET - 2006
10 B H 126 -
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ISR R SR F g L Y SR

s A7 B0 B-FRE 7 Panel data i3t A 47 o
@ Panel data 3%~ ¥ 12 4 = B 2% #-4] ( Fixed effects model ) e »<
% #-7] ( Random effects model ) » = —*‘F]’ E W] AR IEIE hE R A AR 0 B R
FEIT B g R B E G ARMAE > PIFLG BRI ek B S ) R/
B4 ARME > B SRR A 0 A B B Rk A & B % WA R

Hausman # & {7 2| %t o

BTE o METHREEFFRA S e BAIBP
LT

Y = Bo+B1Xy + BoXa + P3X3 + BaXy + BsXs
e,
Y = ¥4 4 »c (Innovation Performance )
X; = P& s * (R&D capability )
X, = 4o~ B4 P eopE R ((Time)
X3 = &£ ¥ 34 (Size)
X, = £ #¥f 1 % #& (Employee)
Xs = £ FhE& (Age)
- Ak Al

F ek HAIX T A G m ¥ B2 ( least square dummy variable method,
LSDV ) » H3Fd A 3tat J9 L AEH %o ( cross section ) 22 pF ¥ & 71 ( time series )
PG amE R PEEFFRAZFL G A3 - FHPIER f s - B
BRI L g X EEFER A - 273 2R ERF-FLHRAHRR

BEEE §HBE S o AR R SR AR R R
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ERTE R TR S=E £SO EW=ty R Y

FooBRF AE2% 1 FHBRP OBRESE MV AT S

1, i=1 (1, i=2 (1, i=3
k= {0, otherwise Fy = {0, otherwise ™ Fy = {0, otherwise

Yie = Xj=1B0j Fj + ko1 B Xpie + & (4-1)

t=12,..t%

k=12,.kKi#p %

Boj » FIRBIEIF L 5 FHFF A Fhds ¥ RRREE T
¥ JF1MEF =1:% j#1 B> F =0

Xeie = % KB P FHn% i R EE > PFFF LY

g ~iid (0,062 )

o R RP EF AR PRET  T U RS EFF L RP LT LA
3 il if % &ﬁw%&%éﬁﬁ%$°ﬂ?%Fﬁﬁﬁﬁiﬁﬂﬁﬁ%&’ﬁ?
LR GuEi o R ERPLMLFEG BTG A BT F gt

€87 ET
Hy < Bo1 = Boz =+ = Byj
1By XA R2IPE

(RZ-RZ)/(t-1)

F(t—1nt—t—k) = o om s

(4-2)
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22

IR EFFE R B A
HY »uf A%2 LSDV 4] o r 5 34«0 OLS 73] » R2E & 2 ta#c o
PP EANHEHGR2EREF B EIEGREBRH) ™ T L7 €7 R rx

R b
T FRFHERA GRS LB TR R R R
L EEFRF Ao PIELPA Tk 4 7Y EREKAT 0 2iF

FA4eT o

Yie = %=1 Boj Fj + Xiz 1 801Fy + Xkcq Bre Xuie + €ic - (4-3)

t=1,2,...t 2

k=1.2,..k #p %

Sop » FRBEA AN AGHTA 3 LR ¥ RRPEL T

It F =154 l#t B2 F =0

Boj 5 AIRBIER Y & FIP F 3 b enibth > * AamPici 7 ¢

B 1M oF=15% j#1 2 F =0

Xpie o » KBP RBEDE I REE FRFG Y

g ~iid (0,062 )

g & ERER LT RIS A e I F A E Mg e
Hy 78y = 80 =+ =8¢y

Hy 8 37 2 24p %

RG—R?)/(t=1)
F(t—1,nt—t—k) = (1(—R5) - ()nt_t_k) (4-4)
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ST E T Sl £5S - EW o F) Fr R E ok
He s uF A2z LSDV #3] > r 5 % 24| cn OLS #4] » RZE ¥ 2 4 #c o
FFPAPE AN A2 oh EF 0 SRS AR BRHy T h 7 £ BFx

sty b
- TS a =

ST A1 B ok WA - IR AR E R 02 0 T Ao R BR S AR
FAMOM G DABREAZFDLE > PR Al FERALEFLEG £
PRHANE AFET IR R EREEA P ARG AL T L
PRIEFIGWPAL > 2 EHEFR D F R o LA T AT

Yie = Boj + ko1 B Xie + € = Bo + Ui + X1 Bi Xuie + &c (4-5)
E(w) =0, Var(y) = o}

E(us &) = 0,E(usw) =0 if i # j

Boj 5 BEEIL X E FERB A - Ho EBRELT 0 Thy; =B+
Boj P L E 5 Bo v w 4p B EEAREL i (0,07 )
& ~iid (0,67 )

4 % ul—O’»f{mf—O PEE o P RE LT g L R o B

,»LLL#' ,xf ﬁl»{?i'il";hﬂngﬁ")J‘%ﬁk7 ’]"’Jv?m’quiyf’l"“ﬁ;é_LM:‘vi
FERETDE 0 AT



B ISP H &R R PR ] Frg Ego

Hy - 02 #0

2

2
LM = "t [Ea G 1ett) - 1] 4-6
2t-1) | I Xl el (+:0)

3 (4-6) 5 BnTX2(1)eht 3 A o e 5 OLS H0A)eha 278 0 % X2(1) st
A HAREOTRR B 0 ARG G R B 0« AR R ok i b
FOORFRB L AL AL W L RERER AL R L PR RS §
FIRFR 2 i § ord o R0 T e W e o

Yie = Boj + Xk=1 B Xie + €ir = Bo + Ui + Ve + Tkcq Br Xpir + & (4-7)

He o,

Boj 5 BEETE D E FUF N - o eI ERREA T 0 Ty =B +
u+v, HEZIEL A -

Boj SRS Boow 8 v 5 BEEDFELA -
w; ~id (0,62 ) 2 v, ~iid (0,62 ) &, ~iid (0,02 )
# ~ Hausman i 2

Hausman # A& % R h @ % B 2ok A8 s % {3 end| ¥ ik g5 0 Bk &
FERFZ R S p R B R KRR Bk Al s R R E G g ot
(efficient ) fr— 34+ (consistent ) > A > SE»c%k Al chip -7 £ - R
ATRLGC PR G R B Ok 03] Cp BREEFA S ) HEZ A R Rt Ap
MR o B g R R R R BT -

* Hausman & € k45 0 B3 503] > 20 * Bl ok {03 & ok i
A &R AT * OLS chip 34 A3 AR v 4] T hGLS 3t kil o

c B Tem B 2 cov(xg, uy) = 00 ¥ B3k 2 cov(og,uy) # 00 Bt B B

/{»

—B‘vl\?,

2. ’rﬁﬂmr‘ PG A e gllﬁﬂwfﬁm;ﬁlﬂ?%ﬁa’f*‘”‘rﬁ»é A fEenx

%ﬂ%’“ﬁ-%\‘ﬁ"&?—[ :
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SRETE RN E £ X SN Seg Egca

Var[b ﬁ] Var[b] + Var[ﬁ] — Cov[b,[?] — Cov[b,[?] (4-8)

H¢ obgfa w5 OLS # GLS e 3+ & - Hausman 4p a3 £ 42 H e

SRR ZRAR L R IR HRTF
Cov|[(b,B), ] = Cov|b, ] = Var[p] = 0 (4-9)
Bl 49 F AN 48T ET AN
Var[b — ] = Var[b] — Var[f]=Y,  (4-10)
2 15 » Hausman # %7 12 % + = & 2k 2478 & 03]
H=x’k]=[b-B]Z™" [b-p] (4-11)

@ Hausman # €7 1238 * + % # % (chi-squared > x*[k] ) &k 2|¢rdi 53§ &
A R T A T AT

Hy=0,E(u,x;) =00 £ w; & x5 7 53 E B PIFRSEH S 5T o

Hy =0,EQu,x;) #0° &% w & x;p » S53-& Mo MR F O -

‘yk

Hausman # T %L & 407 @
H= (bfix - bran),(Mfix - Mran)_l(bfix - bran)Nxz[k] (4'12)

K 2+ 327 dpd R o> bflx  F TR PR T R Sl s Doy s EHS
AR TR Sk H > xP[k] B §IEGREEBRR Ho L PEHRY FlE
kA FH< x2[k] P> €IEG m E BR H o M PEFEY Bk T o
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ERURRIE SnE- Dol & E59 Ty =iy FIF AR EEER
e 51 =21 <

pi‘\s‘?%—é—‘ Fd‘?ﬁ

R s Ik

gtk A% 0 ¢ 7 Hausman e el % 0 10 E R F R

Wox sk BOA ik gy L R F ﬂ%&ﬁﬂﬁﬁﬁ#%&iﬁww%ﬁ’&@i
PAPFPTORRSS THRELBFLBERLT S 2 0 %2 &R R #F T

v i E e o ST VAL T H B A

%y A

-8 HARE

45 STATA 11.0 ehiizt %% > 27 7 ¢ Hausman & 2%
17):

L L) (ﬂ,z\

% 17 Hausman ¥ T_% %
(b) (B) (b-B) sqrt(diag(V_b-V_B))
% #c
fixed Difference S.E.
e 4 0.0001234 0.000971 0.0000263 0.0000336
se 4 415
0.0111744 0.0114863  -0.0003119 0.0009417
& ¥R -0.2856188 -0.1610181 -0.1246007 0.0758456
A1 Ak -0.0303166 -0.0676826 0.037366 0.0801823

Chi?(4) = —1.45 > Prob > Chi? = 0.0000 <
0.05 > F]pt » % ST % A Foa fg R
ﬁ@gmy;%%ﬁ%o

RRchA AP TRES (L4 18) AT ET 47 B4k ¢ ¥
Fg i 4 chT e L 23745 2 B R B #d E 25057 0 BT & 4 % A AR g
Fad ZRApy < RERIUNR ARG T RAERE R RN YRR
o AN ER T EE L 3o L4747 B A #e

2 Hausman # Z_:h% % %

B2 0 R R Rk e

EERB DT IHE

#enT @E R L w5 51140669 -
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LI S EE R L ] RIE P RRAER

% 18 E ienik AT A

% TiaiE LS B B LA A dic
FE o 0.28 0.16 0 0.91 147
=k A 237.45 250.57 0 1205 147

N S 3 2.01 0 6 147
& E R 4.74 0.41 3.53 6.22 147
Bk 5.11 0.36 4.12 5.64 147
& FE 66.9 37.2 16 163 147

AT LR B enp b alcheT™ (R4 19) Fg i R R
A FEESGAFAPME FEE R Sl R R fEERE
FAPME ) DERNE R 1 A B L L E RS AP o e TS S A MR

Mo A E A RIS e it m Sk o

% 19 & RBF 2 ApH Th e

£33 1 2 3 4 5 6

F 5§ % 1.0000
FH 4 -0.044 1.0000
buon e Y 0.107 0.184** 1.0000
£ FRHB -0.334%**  (0.486%** 0.092 1.0000
A3 A8k -0.525%**  -0.059 0.054 0.062 1.0000
EEEE -0.544%%%  (.272%%* 0.037 0.599%**  (0.435%** 1.0000

k=147 #+p<0.01, *¥p<0.05

d’r%\n’h‘]’ﬁiﬁ Ex(L 4 20)F '4—5 TR A B FEE e B RS R
FEEE B4 10 %iEg gk 0 @ ;&wwzﬂ’;\fﬁmﬁ EEf RF5%
R EM G AL A A BB L E AR EREINFFLRF  mREARL HETREK

L g
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PR EEFRR SR ELAY 51 F7RRFESR

% 20 FHIRELEPETLET 2R FSS

i Bie A
A1 Ak -0.0011726 -1.65*
s EEE -0.1318511 2. 10%*

B A #=147 **p<0.05, *p<0.1

ERREAEHCR AT 2R ST (R4 21) EEFFN HE
Eheor LIPS F F B E T 10 %hRE ¥R > b f R R 4

B
BEESFEE R BE G B e b hoa X4 TP T HE Y 8§ % T

-

FHE T e M o GEicHEE S 0.011486 0 ] 1 %k E-KE - A7 L XA
» B B mfﬁl’?\_} Koo H R e A4 o D K b r T P
Yo IR % P o § FRICDE RECE 501610181 0 7] 5 %o ¥
KA AR S D R e B ISR 0 BRI R kR 6 R
FARACEC] g Kk

2021 BEAMECR AT L Fas

%K BiE Z®
1Ak -0.0676826 -0.91
e -0.0018239 24T
F 0.0000971 1.67*

dv o~ BH PR EPpE Y 0.0114863 3.59% %
& ERH -0.1610181 .57

A #=147  *+%p<0.01, **p<0.05, *p<0.1

LSRR A RAOE L RRA R - K (R4 22)0 B HEEAD
rﬁp’%é‘i 4 'E’E?‘QE)‘EEI%'E ﬁVFﬁFé&‘fr’P%?%%i_ﬁ:;g_‘ﬂ #Erﬁgifﬁit‘;{Zé%gi;}i e {]?_?ql‘_i'ﬁ_,

Wb e » B FUBE (5 crR i ok R I AR M B % o
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EHMEHEEFF SR ELAY $I % T REEFR

% 22 H#E%

RS FRe CEPF ML e EFE T M
& FF i 4p B 4P B
{5 e~ BE

i 4p B I 4p B
£ | crpr /F
& AR fotp 4P B

BIE BEiH
BoFEN G B BYIME SR ok M G

i A2 - 0 F U E A ARG TS £ FEA S g
ﬁﬁ@%’mﬁééﬁﬁfﬁm RGBSR 2 RBEA A £ 0 ¥ AR TR
AH A REE o PROTE BT S A e
- B b e pr g g s L B X 0 4 3 b A F T A F( 5
Yol FRBEAF A HAE ) AARART FEEE NG EE 0 KR A S HE T
o i A B e 4 e ST ISR i e PR R - o JRd B IR R
FPRIHE & LG R R R g HIRIE o RBP4 -
%P¢&£@i¢z B g B g E oo Ao 2 B AR 2 15 0 0
AR FE B S €5 e E > FlA A NI EFAEER 4 g e x
54 AFEHEBER 0 T BJIBP S F i g T F
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