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HARBUSR AT AT R ATl e A S8R IR 7 BE 5 1975 e il 25 BOR S I . LL SRl 1
ARSI IE T WA BORAT SR b . OECR AT 5 5 B 8 & RIARAT T B AR PAT R G A Aok 3 1, 757
W0, @R FBCRIATIRIE | X0 B — AR BOR AT R I, A SCAEBOR J) B | B P e JBE A Y TR =4
YEJE > =RIREATIT 00 . BOR I BE QAT 70 b 2 IRGK [E 4 600 AR B2 94T 0 R IR BOR R ™ A
Wt 14 % 52 AR RN TR . 35 PH S B BT 0 AR 8 BOR B A7 Mk 4 e Y R 2 ATl BN A7l
SEHEATAT M (B E B TR AR ) o BARBOTE - N L 1, RS 0 s — R DL 173 AR
PEATAIANAS 232 45 BOR AT 38 B B VF 23, JF X5 2547 Mk 4 —4F B BORPE 20 IS8 B4R BEIE 2y i T
SRAEAT OV N R AR 227 A= 5 ) X BORPE Sy AT B AR IS, (B AR R R v 40 R — 437 Y BOR B
AR R3] P TP SRS, D00 2 8 P RBRSR R 0, e 208 1 RO T3 B " 4648, I AR bR A
DA 3 2006 4 LR $hAT 19 U it , AL 45 1 /D B0l (e I ) 78 < — T i ) 22 i S i Y D
HEBCHE

1 BURHATH MR FT 5 A
orE B ) H TR E S RN |
3| BRI A ME D sE BT S A BT 45 i T A Z 7l
2 | BAEREAATERIL | Ik TR AR | TR E SRR, A M T s AT N AR T
AT IE A G o 47t 1l
1R A M TE W ¥ S A7l R B BEAS ATl e E ™
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FiGE B  R&D AT LA SAH i «He A7 T R0 R <= 3 e R R&D A Bl 3l i £ = 47l 3%
TRAIE L AKOT SR AR 5 R DHE R AR BB . @A B8 o5 b, R BRAT M 04 i A I 25 R R AE S48 IR B
FE— M\ B A Al i A58 6 30 55 T R0 AT Al 230 {0 Hy 527 21 5 5 A BOR R, A A 7E T Rg
TCHE U B AR BTG S T RE T 0 AT A EE SR AT R A B Al o RN — o R S
Tl Y58 KT 28K 5 A R BIDHT Z 18] 1Y 06 R B 2% BN IA y HoAF7E (8] U B SRR At C & OF
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=2 FETEMNHARESIT
A5 i PURILE(E) ¥{H i 22 e/ ME e KAE
W HE & W] L R ECE (1) 406 429.365 1027.327 0.000 7359.841
TRE R WL L 406 0.001 0.002 0.000 0.011
5 BE 9L T R B (A4S 406 231.513 689.399 0.000 6297.791
TR S B R H 406 0.001 0.002 0.000 0.011
AE TR # 18 HK 406 1.692 0.529 1.000 3.534
fil U5 8 B BOR H AR (%) 406 9.652 9.736 0.000 22.000
RRECR TR 406 4.320 8.994 0.000 56.000
A¥ R&D(FTTT/TTN) 406 8125.761 9009.335 138.720 43224.110
FEAT 967 05 b 406 0.334 0.295 0.003 0.998
Froll £ v 406 0.158 0.110 0.036 0.674

GORR I AR E I,

W SRR AT K S R AT

1. IR MG SR T EAIE L B F4FE

(1) 717 3 B T HANBORE F AR 875 A RO MR - 23530 AT B8 A A& A1) 99 R S HBi 21 A 9 2K
AL E R ROV SRy PR AR R AT I (3R 3) W, X i 2 R gl 2 T A K AR AR 4 SR AT R B el
TN AR D AT 2 TR RO A A o R RN A% AT RS A RIS TS R T RO H AR
(1495 B8R A AN TR B R AE - DT 3 588 TR A7 A i R 28O A 5 3 BE D HEB A B8 A [R] I a0 g
fre E A B BIFT I 3, BP0 PN AR P [ AU s 28 T A s GMIML A T 2 7 | RE IR A A% X
T RE L R B2 1) SRR R ORI e T XY B L R oy R 1 S AR R, X U Al T X T 4
BT L — bR i 2 4719 REDBCHR T Bl DT T A6 BE IR AR B8 b T | i 55 — oAt i 2 18 5 8 1 3
IR A H A A 77 S FIAE 77 BT Y IS | DT HRTH Lok 69 RE IR AR, @B F B X 5 BRI HE B AR G135
875 e ROR ELAT AT R o8 i BT A B 1) e B LR sk b A X P I A IRl 45 2R T R H
BRXS 5 B8 K WL M) o L A7 R 8000 6 T X LS A SO, T T RS T L ) iR A L
Z ) B I 22 00 2 Al I AR AT B BOR B AR BR T B AT DS 2 =2 b I o H Atk
RRACHENE , ITTAT 35 4 Aol Ao 71 89795 RE DR R B AR R8T

(2) BORIIAT 9 KO RS AL, B SE R B BOR AT 5 7 A B2 IR, 08 4534 DR A8 1) R FH AN T
TINAT My B A 73 86T 5 50T RIS 3ok 28 [ 5 R0 R BRI 502 ) 25 R R (L3R 4) Bk T RCH (8) BASE
R AT I 399 (LA T R I 300 ) DB 3 PIAT 43 20 (LA TR TRTARIBORE ) 19 1 00728 5 52 T 00 R 50 W 2R
TE AN, B IAT XY B A A R A o R A 0 B R T X S R R e AR A ek
A3 5 — R [ A e A — L

b2l RBUBOR ST B SRR ATl AT AR < — T U A RE I HE A BT A

O TERMWEEL A& Oy AL B AR ALy TR R 2 T LA S B AR AT R&D
5 R AR G TR A 42 1 A8 ik v OR BRI A ATl R&D) AR SO FUIMAZ 028 i Y B R AT T
B 2 1 A2 d BRI AT R SO A AR B B M BR TR SR ORI B A58
@ AR SO A A R PR ik R HG S A R AR A AT T A R A A S O SR R M A% 0 AL e A T 1)
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FUIPE, FRM  WIHR MG < BEUIR TR AT 888 HER R 6 37 80

®3 RE 5 47 4% 70 BUSR B AR X 15 B8R HE B AR 1 57 B0 35 & U
(1) (2) (3) (4) (5) (6) (7) (8)
- BWLR | ZWILF | LR KRR | SN SRR | SEADETAL | SRR
Bkt Kkt i L i L Bkt Bkt ikt i Lt
RE Sys—GMM RE Sys—GMM RE Sys—GMM RE Sys—GMM
AE TN A% 1.4027"" | 0.4936™ | 0.2880" 0.2298" 1.9349"™ | 0.8093™ | 0.5419™ | 0.3412"
(0.1754) | (0.0610) | (0.1395) | (0.0758) | (0.1881) | (0.0966) | (0.1404) | (0.0493)
R AR 0.0129"" | 0.0030™ | 0.0171™" | 0.0074™ | 0.0122"" | 0.0023" 0.0119" | 0.0055™
(0.0032) | (0.0004) | (0.0025) | (0.0004) | (0.0035) | (0.0009) | (0.0025) | (0.0006)
N R&D 0.3295" | 0.1140" 0.6185™ | 1.0145™
(0.0611) | (0.0517) (0.0673) | (0.0964)
7 i i 10 0.4756™ 0.6561™ 0.4180™ 0.3801"
(0.0490) (0.0285) (0.0354) (0.0238)

A5 0.2829"" | 0.3132™ | 0.1932" | 0.0460 0.0243 0.2718"™ | 0.1217 0.1655™
(0.0578) | (0.0504) | (0.0476) | (0.0571) | (0.0627) | (0.0378) | (0.0480) | (0.0392)

Tl gEE | -0.0826 | —0.0904™ | 0.2005° | -0.0872" | 0.2064" | -0.2600"" | ~0.0008 | -0.1250"
(0.0632) | (0.0178) | (0.0493) | (0.0159) | (0.0709) | (0.0337) | (0.0496) | (0.0106)
I ] 4 2 0.3926™ | 05878 | 0.1336" | -0.0555 | -0.0036 | -0.0455 | 0.0231 | 0.1639™
(0.0598) | (0.0491) | (0.0476) | (0.0299) | (0.0669) | (0.0916) | (0.0479) | (0.0140)
B 0.1084 | 02209 | -8.2056" | ~3.0095" | -2.5435"" | -6.9582" | -8.8002" | -5.8042"
(0.6055) | (0.4033) | (0.3774) | (0.2861) | (0.6958) | (0.6996) | (0.4167) | (0.2607)
WL fi 406 377 392 364 392 364 392 364
R 0.8800 0.5260 0.8980 0.4530
Hansen 0.9990 1.0000 0.9983 1.0000
AR(1) 0.0005 0.0000 0.0329 0.0123
AR(2) 0.7755 0.7002 0.2998 0.1813
A5 WO BRIE DR % R p<0.05 R p<0.01, 555 FR pe<0.001 s A5 I BB AR Hausman 525 7 1K DLEOT
WAL,

BERORIR A E 5,

P A AE T, 7E3R 5 BB (1) —(4) R UM A RFRBOR AT IR 7R (5)—(8) itk — A
SRR AT 588 52 R ) R DU AR i A S B0, 25 R s, 2006 4F LART S AEUR ST 5 B AR HOh 17
{H 2006 4F LA BUR AT 1] U5 e 2095 RE L AIRCRE (931, IR SR UL« — T U O [
SR 1Y BE CHE A R LK) 2 TR 11 g 32 R L B 7 A AR SR e i 2 R e

2. THEMGCHIAEFRBEARWHHIERANE

(HBOR TR S TR T BA L S0 A& T REIR M A T 4, e, A7l — 4
41 AT L 347l )RR AL AT TR R (IR 6) BB (5)—(8) & R AR TEVE & T g
I HE B AR 5 T B ATl 32 B2 A 4 T T B2 R B (4) 7w i 7 2 T RSO0 HE 0 AT lk 52
B R LA A ZE 2R B2 B R AR R L T TRy H i A p T b S R B (1) —(4)
R X T T R BN, XSRS BURARST, 2982015 4RI A Sh B —f R ik
i AR B AL F AT B RS T OPIL R X A R Bl T a8 A 5 e 58 B A N I T 3 L TR AE
B AT 5 R QBT RO . (ENEIE ksl 2 Lian & B T R 2 A B BURA &
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x4 BUR BUAT X 77 R IR HE+2 R B 3 B 15 & AL
() (2) (3) 4) (5) (6) (7) (8)
AR KWMER | EWER | EWHER | EWER | SCHBE | SCHDERL | SCHDET AL | SR R
Hoat o i Lt i L o o i Lt i Lt
I 3 s B 5 44828077  466.0866™| 0.0005%* | 0.0005° | 244.0784" | 247.5899”| 0.0003" | 0.0004
(13.6641) (7.6724)| (0.0000) | (0.0001) | (12.5865) (5.6002) | (0.0000) | (0.0001)
R 85.4990"| 2023.1504 | 0.0010%* | 0.0068" | 21.9185 = 1196.3392 | 0.0009” | 0.0068"
(6.0892) | (567.2339) | (0.0000) | (0.0004) (4.4659) | (437.0913)| (0.0000) | (0.0005)
i 39 —635.3771 | -872.7240 |-0.0009 | -0.0013 | -427.1750 | -235.5147"| -0.0009 | —0.0011
(237.4896) | (269.8778)| (0.0003) | (0.0009) | (157.2100) = (15.5366)| (0.0002) | (0.0008)
RE TR AN H5 1076.8960 | 1091.4209 | 0.0017 0.0012 | 727.8675 685.4681 | 0.0017 | 0.0011
(371.6808) | (491.5362)| (0.0005) | (0.0007) | (244.0159) (286.4082)| (0.0005) | (0.0007)
A % 5 H 948.8297 | 1061.8237 | 0.0021 0.0015 580.2874  1037.0828 | 0.0023 0.0010
(341.6356) | (439.2780)| (0.0011) | (0.0006) | (216.8901) = (294.9116)| (0.0013) | (0.0004)
ATk & -1229.6164™|-1276.6576 | -0.0014 | -0.0001 | -809.4371" |-1501.3298 | —0.0025 | -0.0010
(36.8957)| (832.4168)| (0.0004) | (0.0003) | (52.6803) | (800.6794)| (0.0012) | (0.0007)
A¥ R&D 0.0208" 0.0174 0.0120" 0.0113
(0.0025) (0.0120) (0.0012) (0.0089)
A7 ol T 5 540 7 S 7 = 7 = w =
AR5y HE P o 7 = 7 = 7 = 7 =
HAL = = = = = = = =
pURIUREER 406 406 406 406 406 406 406 406
R? 0.3090 0.7080 0.2130 0.9290 0.2560 0.6010 0.1840 | 0.9460
TE A5 WM FRIEDE ;% FIR p<0.10, %% FIR p<0.05, %% FIR p<0.01; brifi R B4 B BOR AT /041,
BRI A H IR
x5 B R RFRHIT 58 B XS 5 B Rk HE B AR 61 37 015 & R
(1 (2) (3) 4) (5) (6) (7) (8)
A i RWEH | ZWEEH | SCHBA | SCHBA . AWLH | KELR | ScHBA StHL A
B i L i i L B i L Bt i L
SRR 16.1948™| 0.0000™ 9.1116™ | 0.0000™ —63.9111"|-0.0001""| -46.0407" | -0.0001"
(5.4954) | (0.0000) (4.2210) | (0.0000) | (31.3608) | (0.0000) | (24.2621)  (0.0000)
SR T 78.6758"| 0.0001""|  54.2943" | 0.0001""
Fisf 39 (30.3497) | (0.0000) | (23.5499) | (0.0000)
fig YR AN A% 1099.5797°*| 0.0012™*| 691.6483™ 0.0010™"| 1025.3027°| 0.0010™| 645.0622"| 0.0009"
(187.3807) | (0.0002) | (143.8079) | (0.0002) = (188.5659) | (0.0002) | (144.4244)  (0.0002)
EA™HL | 1006.0869 | 0.0017| 761.5494™| 0.0013"  984.8287| 0.0015" | 749.4802"" 0.0012"
(422.3094) | (0.0006) | (288.4538) | (0.0005) = (405.6851) | (0.0006) | (275.8979) @ (0.0005)
A1l 4 v —1578.5151™ [-0.0008 |-1479.9650" | -0.0015" —1467.0069" | -0.0006 |-1404.8496 -0.0013"
(798.2486) | (0.0009) | (591.3019) | (0.0008) = (785.7019) | (0.0009) | (579.6062) @ (0.0008)
A R&D 0.0213™ 0.0128" 0.0222" 0.0132"
(0.0078) (0.0058) (0.0076) (0.0056)
FEdAT 2 I b & b JE b =
58 4F 1y = = yi = = = = =
I 2 I S E b E b =
pURIRTER 406 406 406 406 406 406 406 406
R? 0.3470 0.3200 0.2870 0.3090 0.3610 0.3520 0.3010 0.3280

AT R ARIERR ; * IR p<0.10, *% FIR p<0.05, %% IR p<0.01; 4 Hausman K 5045 5% | 5 H BEHL AN ARG 1]
PR UE AEF T
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®6 mpBEMa SR T RERN HHEW R W) R X
(1) (2) (3) (4) (5) (6) (7 (8)
AR KWL RWLR | LR SRR | KR | KRR SRR | S R

Bk di kb Ko di ke Bk Akt Wi i Lk

AE TR A% (X 8K 1.2334™ 0.0120 1.3201™" 0.0018
(0.2458) | (0.2017) | (0.2754) | (0.1995)
A PR A% (O B80) il 3ol 0.5251™ 0.3488™ | 0.7011™"| 0.6148™
(0.1811) | (0.1505) | (0.1994) | (0.1489)
AEPR A% (RO A7k -0.62117 ) 0.1735 0.4793 0.4790™
(0.2575) | (0.2259) | (0.3021) | (0.2236)

ZRAT IR -74.4899" | -0.0001"-52.1024™ -0.0001"
(31.4760) | (0.0000) | (24.2387) |(0.0000)

FZFRIAT o8k B x I 1] 37.4373 0.0001™"| 24.7544 | 0.0000
(24.9004) | (0.0000) | (19.1748) |(0.0000)

FTRIAT 988 B il 38 Ml 36.5834* | 0.0000 | 23.7076 | 0.0000
(19.5742) | (0.0000) | (15.0686) |(0.0000)

ZRRPAT o BEx L 3470l 201.4578™ | 0.0002"| 152.5488™" 0.0002""
(22.4990) | (0.0000) | (17.1994) |(0.0000)

PR AT P P 2 P 2 P 2 2

22 ] 16 1] P v P P P e b= 2

A P P 2 P 2 P 2 P

PURILE(EN 406 392 392 392 406 406 406 406

R? 0.8900 | 0.5320 | 0.9020 0.4770 0.5740 0.4900 0.5390 | 0.6250

T AR5 OB BRIERS s+ 7R p<0.10,*% FR p<0.05,*#* F£IR p<0.01; HA AL B ALHE . BOR bR A3 R&D EA %™ & Lk 47
AR T EE ATl R RO RS Hausman K50 25 5 SR T BEALRON Al
BORR I AR IS,

i A T T BA R T 0 25 AR AR T A AR T2 AR, Ot 7E 3 (4) B9SRGB i A S RHECR
PHAT 55 B2 R A 23 2L RF 300 R D2 B ) 58 BT R AT [T (L3R 7) Y (1) —(4) B R Bos A e
E AR R E A — R BLUS ) BURET X BRHE RO Q18T 4 58 A2 AU 1375 A 3L
W, X — &5 SR UL BOR AT X QT A7 e A5O3 2Rl 0 AT b R AR LR

PRt B B (5)— (8) & R A /i, T 47 28 T L m DAt =5 fie ik [0 A A A AR AT A Aol 1y 71 BB Dk
HEHARAQNHT (8L S v it E BT 15 sl ik % A A AT oMb A9 2000 8 25 K T Ak B A A ATl IX 1 —
SE i JEE L B I B 2l 8 T S R A 2 T R T IR AS R IHEAT: 55 A BE 24 TR Al A T 7Y
T F) DBl HE RAR I 85 2328 9 < e D0 B9 HE T RATE 2 7K S | A AR R &, PRI A2 35 8l 9 i 37 [l i
JEOMEE XA AR R | T B TR N 2 M K BB Bl AR SO A IE IE AR AR X
Vi WAl BT 5 S T Mg 22 BR T R T A Al FE A A Aol BB A B A2 [ S0 e i TR
I 3 B BT B AN DRI T 22 i DA = 1

(2) 53 B AR T s e PRl 1R R D A AR AR BE TR AR, TR EE R R
WY, ANAE X T 3 U 2 i & B T, T 25 ) 1 A e R REA Tl A 19 REDRCHE B AR BB, SR T, 14 il B
ST BAE A REAT ML 8] A7 K BT ORI A7 A0 22 5 A EAN (W26 8) i 37 B T X REVR A 0 A 7575
K i FEREAT Ml AN AR = FE REAT Ml AU A S8 R 14 8 8 O IE | (R Bk RIA €0 4 i Al A 37 8 i b

© BRTRE, AT R,
102



T EE AR S 2016 £ 6 4

&7 MR MGSETAFRBNK A H Z 5
5 ) (3) ) (5) (6) M) (8)
it BOEA] | RER] | SOHB SCRB | RER | RGBT | S
T T T T
A BUIAT I L -73.2907" | -0.0001™" |-54.5949™  -0.0001""

(31.2569) | (0.0000) |(24.6891) (0.0000)
ST I < A 1 42.2201""| 0.0001""| 28.7324™ 0.0000™"
(9.4338) | (0.0000) | (7.4516) (0.0000)

FTRIHAT 58 I 40 74.8635"| 0.0001™" | 53.8369" | 0.0001""
(30.2845) | (0.0000) [(23.9210) (0.0000)

REVEAN A% (X 58) 1.0218™" | —0.0945 2.0081""| 0.4015™
(0.1831) | (0.1419) ' (0.1955) | (0.1470)

REIEAN A% (80 ) x A 1k 0.4344™ | 0.5772"" | -0.1809 0.1556
(0.1269) | (0.1001) | (0.1355) | (0.1037)

A7 b 1] 5 28 2 P P 2 P P = P

2 1 FF 1) 2 2 e 2 2 e 2 e

R P P P 2 P P 2 P

FURILIE(ED 406 406 406 406 406 392 392 392

R? 0.3920 0.3980 0.3240 0.3600 0.8760 0.5480 0.8990 0.4480

T A5 R AR IER % R p<0.10, %% KR p<0.05, %% KR p<0.01; F il A8 b0 55 . BE VM4 A RD A7 Ml 5 W S A4
Huasman K455 4858 (1)1 (3 ) R A RS2 200, FUA R FR BERLORAG 1
VORI AR ST

9 TR R ABREAT L, W A AR AT L AR5 K R B QR B R B L A ERCR TSR 5 2 AR A AL
ok g Sy AT A ATl 975 R s i TIRFEREAT Ml , I 35 S IE | (EURE AR AT AP A A L AR O ) B4 5
KGR, UAHTSCHA |3k ] RE S X e ATl A BUR AL S CR TR M i ik 2 25 S R A

(A — P AR | T [ 9 Tolk 2 5518 V)R 2 AT SR PR R . TR FERE | ¥S e B B0 ke ST I
R R AR AR IR T FEARSCHT SR S RS AR REA Tl b AT Bk A B R AT
FEAE =B e R T T 3 8 T LA AN Bk A (5 S ATl 975 e RE B AR B T RO I S 5
THABAT Y, X —FF 5N A Hiliz F 7 3 8 T H 00 O A% Ul AR 22 5% AT I 30 B A < — i AL
R AR TS B T LA R RE IR | Xk v R REA T Ml 8 5 3 n Aol iy 2B 7 AR SBL 23 AR, R
W, i T N AT R AT AN 2 B S T G ARRCR B9 < PR RE TR 1 S IR AR S
RE U6 2005 22 MuATE e 33 FH B B AR DICRAE A7 A XA | T 3 B T B 6 BT i 3800E A5 Bl 11 2%
FERE JEEE R R 42 BE T AR 7 U AR (T 2R SX S R AR REAT ML IR S 2017 4F 42 [ R AL 5 i
Gy ATl PR T AT B T 3 A P R — A B B 22 U e e P AN U A D HE T X
Tl S5 Ry AN Tl A 5 7 AT T A R B AR S AR R AT R A BT
T A SR 2 T A RO B R % | 7 2 DO £

ZEAE IR AR BAS ME LA I, U SRl HE UK T A R 4 AR TR ) de 245 S 2 R U A DU
T RE WL HEB A BT A5 A A T AT Al BE D8/ N AN B3 [ 5 2R e R RS e e O R 52 i B T
HAR R Q0 A 2k FE 05 PPLAY [l T RE RN A% | BSOS SAUA T 26 A1t 30) R 400728 k1 58 B 0 2%
TR RN MRS (WLAR 9) . [ PPL R B N R0 R B 27 A% T e
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FUIPE, FRM  WIHR MG < BEUIR TR AT 888 HER R 6 37 80

*x8 TN SETRAESREITIHERBN
(1) (2) (3) (4) (5) (6) (7) (8)
AR RWVLR | LM | SSRGS R | R R R | SRR | S
Hoir i b Wi i b Bkt i bt Bk i bt
AE WA 5 1.3189™ | 0.0635 | 22453 0.4576™
(0.2143) | (0.1622) | (0.2299) | (0.1649)
R AT -32.7360 | -0.0001" |-30.4203 | -0.0000"
(25.3619) | (0.0000) | (20.4036) | (0.0000)
RBURAT 2 x ] 101 29.9204  0.0001™" | 21.3062 | 0.0000

(23.1490) = (0.0000) |(18.6665) | (0.0000)

% TR AT Ml B4 58 3 it

itk 0.5268" | 0.6735™ | -0.6453™ | 0.1239 574112 0.0001" | 25.4539™ | 0.0000™
(0.2352) | (0.1837) | (0.2530) | (0.1867) |(13.3358)  (0.0000) |(10.6904) | (0.0000)
16T 0.0147 | -0.2654 0.2045 | -0.0139 9.5259 0.0000 13.2951 0.0000"
(0.3955) | (0.3031) | (0.4230) | (0.3080) | (11.2835) | (0.0000) | (9.0863) | (0.0000)
A -0.2728 | -0.4400" | -0.0440 | -0.0125 -8.1664 | —0.0000 1.2927 | -0.0000
(0.3015) | (0.2372) | (0.3223) | (0.2411) | (14.0009) @ (0.0000) |(11.2675) | (0.0000)
GIE7S 0.7001" 0.4688" 0.5274 0.7506"" |-46.5216™ -0.0000 |-22.0008" | -0.0000
(0.3565) | (0.2770) | (0.3811) | (0.2815) | (13.5658) | (0.0000) |(10.8582) | (0.0000)
A 0.3241 0.7336"" | 0.6640" 1.0012"" |-27.7597"  -0.0000 |-12.7707 | -0.0000
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The Effect of Market—Oriented and Command—and-Control Policy Tools on
Emissions Reduction Innovation

An Empirical Analysis Based on China’s
Industrial Patents Data

WANG Ban-ban', QI Shao-zhou®*
(1. School of Economics, Huazhong University of Science and Technology; 2. Climate Change and Energy

Economics Study Center, Wuhan University; 3. Center of Hubei Cooperative Innovation for Emissions

Trading System)

Abstract:  Stepped into the 13" Five Year Period, China urgently requires a win-win path of economic
growth and emissions reduction. Innovation is the key driving force. Could the market—oriented or command-and—
control (CAC) policy tools induce such innovation effectively under China’s energy saving and emissions reduction
(ESEC) policy scheme? To answer the question, we construct a dataset of ESEC patents, energy price index and
related policy enforcement measures for China’s industrial sectors and make an empirical analysis. Our results show
that, firstly, market—oriented tools’ inducement effect can spillover to other classifications of innovation activities
while CAC is more specific, and will exert stronger inducement effect in invention patents which embodied higher
level innovation activities. Secondly, the transmission of policy tools to industrial sectors is the premise for the
effectiveness of policies. Therefore, the effect of the market—oriented tools on power sector is limited. For CAC
policies, state—owned enterprises (SOEs) are the key for successful enforcement. Thirdly, the ESEC policies can
exerts stronger cost pressure in sectors with higher energy consumption and lower cost pass—through rate. Nevertheless,
the inducement effect still varies among sectors. CAC policies are more effective for power, petrochemical and
chemical sectors, while the market—oriented tools are more suitable for steel and non—ferrous metals, which are
also experiencing severe excess capacity. The economic growth is currently changing pace and firms’ cost pass—
through ability is weakening. In such condition, market—oriented tools are concurrently beneficial for capacity
reduction and clean transition of industrial production. Besides, the CAC policies will still have positive inducement
effect in sectors with high proportion of SOEs in the short-run. Therefore, it is necessary to exert the complementary
and synergistic effects of the policy combination.

Key Words: emissions reduction policy tools; market—oriented tools; command—and—control tools; innovation;
patents
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