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CARBON MARKET POLICIES,STOCK MARKET AND THE
REAL ECONOMY:A GENERAL EQUILIBRIUM
PERSPECTIVE

ABSTRACT

Carbon market policy is an important measure for the country to
realize the carbon emission reduction target and sustainable and high-
quality development of the economy, and the implementation of carbon
market policy such as carbon quota, carbon tax and carbon emission right
trading and its changes not only affect the operation of the real economy,
but also affect the resource allocation function of the stock market. With
the restructuring of the global climate governance pattern and the
implementation of China's “double carbon™ target, there is an objective
trend of tightening carbon market policies. With the tightening of carbon
market policies, the lowering of the cap on corporate carbon quotas, the
increase in carbon tax (at present, China has not yet implemented the
carbon tax policy in the strict sense) and participation in carbon emissions
trading will have a certain degree of negative impact on the business
behavior and financing capacity of enterprises in the short term, leading to

increased downward pressure on the real economy and increased volatility



TR R R A 2 1 S

in the stock market, and they show a strong systemic correlation. Therefore,
it is necessary to study the intrinsic mechanism of carbon market policies
on the real economy and stock market based on the general equilibrium
perspective, so as to provide theoretical basis and empirical reference for
the formulation and implementation of carbon market policies.

In this paper, we study the impact and intrinsic relevance of carbon
market policies on the stock market and real economy from both theoretical
and empirical perspectives. On the theoretical side, stock prices are
introduced into the household sector, and a dynamic stochastic general
equilibrium (DSGE) model is constructed for households, manufacturers
and the government. Based on the equilibrium solution of the model, we
numerically simulate the impacts of the carbon market policy on the stock
market and the real economy under the increase of carbon tax and the
decrease of carbon quota cap, as well as the intrinsic correlation between
them, and highlight the moderating effect of the increase in total factor
productivity on the effects of the carbon market policy. Empirically, stock
market function is measured by stock pricing efficiency, and real economy
development is measured by total factor productivity. Based on the quasi-
natural experiment of carbon emissions trading pilot policy, using
Shanghai and Shenzhen A-share listed companies as the research samples,
we use the double-difference-in-differences (DID) method to explore the

paths through which the carbon market policy affects the stock market and
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the real economy, and we launch the analysis from the three dimensions of
the nature of the enterprise, the financing constraints, and whether or not it
is a high-pollution industry. Heterogeneity analysis. The results show that:
(1) there is a “short-term pain” and a long-term good phenomenon in the
tightening of carbon market policies; the carbon market policies have
different functional periods and industry suitability, and should be
accompanied by differentiated policies and measures, especially in carbon-
intensive industries; with the effective promotion of low-carbon
transformation and the reduction of emission reduction tasks, the carbon
tax policy can be introduced at the right time to develop the green economy
with a combination of carbon market policies. policies to develop a green
economy. (2) Total factor productivity enhancement can regulate the
negative effects of carbon market policies, and new investments should be
focused on cultivating and developing new quality productivity, especially
brown manufacturers; enhancing total factor productivity by cultivating
and developing new quality productivity is the core path to implement the
low-carbon transformation strategy and realize sustainable development
through carbon market policies. (3) Carbon emissions trading pilot policy
has a positive effect on enterprise total factor productivity, and stock price
pricing efficiency is an effective path; the effect of carbon market policy
implementation is more obvious in non-state-owned enterprises,

enterprises with low financing constraints, and non-high-pollution

VI
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enterprises.

The features and innovations of this paper: Firstly, the DSGE model
with stock price is constructed to portray the dynamic process of the impact
of carbon market policy on stock market and real economy. The stock price
is introduced into the household sector to construct a three-sector DSGE
model of households, manufacturers and the government, which reveals
the intrinsic relationship between the carbon market policy, the stock
market and the real economy; secondly, it highlights the core significance
of the total factor productivity (TFP) enhancement, and reveals the
dynamic adjustment function of TFP. Total factor productivity
enhancement can regulate the carbon market policy effect, and the new
investment of market players should focus on cultivating and developing
new quality productivity to alleviate the feeling of pain in the early stage
of transformation; Third, it points out the difference of carbon market
policy implementation. Carbon market policy implementation has different
functional periods and industry suitability, and should be accompanied by
differentiated policies and measures, and the implementation effect is
related to corporate attributes, financing capacity and environmental

responsibility.

KEY WORDS: Carbon market policies,Stock market,Real economy, Total

factor productivity,Quasi-natural experiment
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SR iR BRI R W . SpashCLUE 5 H i &= SUARHERK = 28 1tk il Pt 5 A
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B € PERFAIE 5 AR SR 22 B 2 AN R et BEARAFAE T I » WA DT 7 37 M DA S I #E8 T30
B IR A BC B RCR . (HBEE BURSL IR N, 22 Al 2005 o0l = i i SRR
FUUESE T ZBSRAEEHETT T A Rk, 0200 sON [ bR i i 4 TR,

BRABE — IR, B AL IE R BT B R PRI S Ah R (], X
ZIANE” RS9 2% FE HEBE SR A0 i) B BB . — D7 MR LA, W] LLE
SR (137 B i o A el e P DI B S VAR /9= S P i e A I AT
DAAE St e B ) [R5 S B 5 A TR B (BRI A B30 AN N+ SO AR
AL AR AT R, ERRB T HER T, BB E

2.1.1.2 BRI BUIR A BRI

B T A BRI BUR RN, £ EARIAEIEL . et =I5, AR,
Bl 2] AU BCR I R B, SO R BIZTHE R BOREIHE . RYEIA 3L
WRBIE7E, B T 37 BRI BUR ON, BARAREAE LU JUAN 5T -

MNERONTT T, B T S BRI 2 H b R e = SR IR (e it e
AMA A o 38 1 i HE L A B AT HETBUBC AAE 57 5 Al £E T s BE v PR B HE A
JRAI , AEAE S R URGHEE i, B Ses 4277 T2 SR TR ROR 1R mAEREE
B RSOV SR X 1) [ 5 RO 1ty X L 222 A Y 73 A B 58 2 TSR A s Bk R R
LA B, 25 R DU AL 2y B A el s B e R, IF Hagnta el 1 vk
FREA ST P FECR; Wang! S0 I B RRHERCE,  IIERAE 5
X B AN SEM R AT, 45 AR WIBRAS Zo 0 Bk b R 5 0 . 285 L RTRp4, i ad i 4
FANVEE R S P RARBR R i SCAALHR IR et g B PRAR AR 9 55 7 3K,
T B BUR . BRI, SEPUBR ORI . B2 BIF R W BB U 2 R 4R i e
P R T A RO BRI 20 g L, BRHESORE T LA 2t i R eI A N
B RERAE R, TS Bk H g2,

ZeBT RN T, RTRIE T 32 B IR T R HE OB S AN A 3K 7 Tl 117 37 U5
UMD RN, EEARA GG KM et R e A5 T« ABF Ky, HH
T REN AR B Bl S AN G AR A A1 BE M 1 B BT B HE IS AE 5 P g T 4%
BURKIE R . ARSOREFP G B H KM 2 T S A A 0 Bk T 3 B HEA T EE AL o)
B0 B SRS I M T S LR A 3 R  HETBOM 22 MR 22 B O RE T, 9Bk kA
SR GHERKAT R RIS % o B M AR SE PO 3R B 2 i BURR 2 W4T 5
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BB RE, or BT BCRAL L], BSOS FEOGE N 1 B AR . SRk 8
T, FEETHIEEL T (DEA), ZE5i2H Super-SBM. PSM-DID 45447
ML FREEE, ARG (0 4 B A 77 R (W Ll it TR 7T A BUR I 2 05 3R
728, i B T I BOR aAk B AR (R R, BARBEBURIZ G 5,

BARBSH T, ST 0K T BRI\ B AN H 5 LR 7T, 2R
T PR BT T ZYERE R . Borghesi 25OVttt 5 KA b R B HE TR
PR FEAT SRR IR, I BR 52 5 A% % oA 11 £ b 38 o 3o a2 RV R 3 AR
FTBT AR R SE IS ) o 48 SR AR, Han S50 2 ] 52 RO
BRALEGAE T 2007-2016 4F 8] fi A N AE Z) il FE IR B B AL RE, A ST R SR
AT S DRI R B AR 0 B4 . Dong 2512z FIAR G4 S iTid, 7ERIRE
DU R R A N R 1 B RREE 5 117 3 B Bh A RS- R 3 R 22 B S K ) HEB)
TERA R, EKIAKE fe 2 F 3T 2 50 & I K T R IR UL . £2R
REEDNE F G Az hi e Tl AR #EAT b, RIS BB B E R T T A
SV RRIF R AN 5 B RN L R 7t B i o o] I S P E I A 7 2008-2016 4F- 48 2R TR
HOE ([ 8 RNVASE A, UESERR T ) E BRI S B X — e S kAR, B
RURHE T IXIRE B MR T o 1K et S R IL R R B, BT 34 BURE I BT
WRBN RN, IEAE T I AL AR R R AT 3747 Rk

g3 b, BRI BOR BB RN RIS S . AU S HOR BT B R )
(2 Y FERRAE . TERERE, B8 I T 2@ AL RS T U X Bk 8, 2
FARE T Bl S B IR A5 AL, FOBURAE ETS 5 b Bl s 1 4 3945 356 IE
(BB AT 25 o B MOC 040 FC LR S AN (5 S R E M SUFRBIE AR, Tk
T3 B P 2R H B NS At (A B R A P R T, S A B K S
JRCRAI 53 B 6, SR T IBCSR v o R R e T =l M4 A7 75 B o 3 A B R 1 5 IX 3
AMEDLE I AT BORGIHTTT I, BT B QR RS RS, 2k 1 flk
BARAIH, MIfiHm 174505 & DL 3E T BRysE .

2.12 BRWIAHER . REDIHSSEEKENF

2.12.1 BHIABRSRETS
KW IHEOR S BRI 2 8 R &, 0T 70 R SRR R HE L 5 7 &
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(EUETS), T %adriR, Rl b Bk & ft i 5 BA T 7 A2 AL T
HAXH i o BEE SR ERRAE 5 il s m e [ G — Wik, e T s iy A R
Fomil 7 AR R BLIIRE, AR T MR % 7] o

R AT T 5 T, Ji DR b b 2 2 A X 2 AR, SICHIE R AT I S Bk 1 8 30
5 18 KA ATk Bl m] A SR U et (45 S R, a5 SRR BB AF AR S22 )
MUAAE BARAF R AR, iz E o s Baics, Slle i 77881 iK 2 e A5 2 ik
i o Tan SFPREN otk 77 72 0 R HOR 5 SR IMERL, R GERENT 1 BRI T 5 1
I G B8R, UESE R AT AT RS PN T 37 1) W3 [ 00N FL AT e 25 3 1
fEF . Yuan ZEB7HJE GAS-DCS-copula VG A, L IR 5 4 AlANAf i PEX Bk
T3 0 RS A% AL, A2 30 < R T 3 DX X B 52 2 4748 B S8 ) AR O R S ROV
Dutta Z5P8HET 50 VAR-GARCH AR 7R 17 W BRIC ATUE O B1L i 0t 17 v RE A
AR B S S 2 ) A% S AL S IR SRR AR sl R A BRI SR AT B 2 1 1R B )
fEM . Lin ZPNEN 2 Mg BEh T AL, AERTBRAS Z ik i S RER s, B
VSRR R 252 2 TA) A7 AE 2 255 1) — 4RSS H RN

E AW, KB EENERH GARCH-S X RREELS G 3) A H s 807
%, 7R TRRAS S i 5 SR T b 18] B0 RS A% S A . BRI I A LA -
A7 b B SR BB T 37 PR XS i 5 PR S [0 A% 32 440 30%,  HL et 5 175 300 1) £
H 580 R K 45%-60%. P Sl M VAR BRI 2R, RS iR
W37 58k A LA mBAT MR AR B3 T SR IE OISR R 80E-0.68), HY
HREE SRR R R MR B Ge i 22 B LA (p>0.05). R ARFEAFHIR A
REVR B A w], I AR SR AR A E SC iR B BT 1%, 8 Sk Al e~ 22w i
0.35% ) I[N, AH A /INRL AL RS R AN 0.1%, 2 25 AR R 22
5o RIGEESZ 2 REZ GARCH BRI R BLBR T 375 KSR B W A7 AE B XL
A5 BT (B BAREACERIE 62%), ARG AT 5 [R5 AR LS 2
RIRPE, S T 37 B E R S B T 5 1 1

g5 b, E NN TR T I BOR S IR T B s 1 1 2 Mt e a7
BRI AN B SR T3 Z 1A R 2R, LU S R T 3 BRI SR  aa B 5 o 2R
I FCA KRB, T 117 37 B 1 B2 T 3 B SR S 25 AT MR M T DX sk 5
b FSAES T, N THRANEESPEIERZ

12



o N 2 T e A 'S

2.1.2.2 RTHIABIR 5LRE5F

B T 3y USROS SEAR 22 B OS2I 2 BAAIUAE LU JUAN I T : Pk S5 # % . fE
PRH A AR BT R w5 B

PNV SRR TS T, AT AR A 0B H AR R T IR S it
{E0E AR T 9, TS 225 A e 07 Qe e . 2B 0 “ X H
Poxt HHES) B b ZE A TG i BRE ML, AT AL B 28 SRR A Jre v 20
Mo PEEAFESWIT Tt — D B, SR AN H AR TR D s R BUE L ORR LR H
IRV SR REDLAL L AR S A, TR (RBRAL B LA & o X
TR, AR SN AT T SR — e i R BT T B D BCR ANFAT
M SR ISR R DU IR HFBCR REfe it W 5 i Ak, IF Hm B ReqT Ik
Gys By, BRSSNAN R EARAT A 5 52 2| H b

RETRTH 2% 48 M 7 THT ik T 37 ARG S (e AL RE IR 2 4 M AN RE R 9% 5 AT 2K
HES) XU BR e B 46 7, HLREURTH Zoxd DX IR e AL B 0l 35 10 2 R e 20 h
W, A IE A SE AT, BRI A AT R R 1%, BBV S A
TR PE 73 73] T % 0.304%F01 0.345%, L2455 T REIRACR ST 5 TR T RE YR AL RE IR
T8 2 L BB D

ML AR5 A S T T AT U SCRF T BB A S L A B« s
RONE” 9, A R T3 3 A P9 A A ATL B ZE A Aol R SRAE Y, 37 3=
PRI I 5 B DASR BRI 3 4 R 350000, o TAlb k Jg, A 98 SR I R 40 L
S SCHR 9 U o % BC A 28 (0 B e A A 28O mT LA Al B AR 25 B okt
AR SRR 51 B8 B B SAR AR T A A5 B KT, T HF SR 20 e 1R R
Gty P2,

Fdk SN 73 Be Ty T, RS R S XU 22 7 AR SR AG B
T BRAZ Sy B ALl b PRS2 B P AE S R AR, 45 SRR I 58 B WU SIE it e
A7 RO B AR WS A L B AR AR 52 A BT RO (g g Aok el 3 1
I Honb e e e Al A i e a2 258 BE O R 3

£k b, BB X8, HASR IR U Y, — 5, BT
BRI St BE U U AL 7 L 25 b [ RERTH 2R 450, e Pr ke &Y, B 7piaE H
(S R R V1Y 73/ s A 1= B o | A< = 2 NP 1 18 S/ 6 Ay PR 1B
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], BEHI L SR LT R R . I LA BRE T 7t 2 S b Tz TR AL PP
BRIRFHERCR 12 T ZhASREAL— BT ) B R R TR A A2

2.1.3 DSGE ##8! & H 7

2.1.3.1 DSGE & B4 i4

HABENL— 4T (Dynamic Stochastic General Equilibrium, DSGE) %14
N—FR AT F R AT TR, HAZ O D REAE TR 8 M 5 1R N &bt
JEL R 50 5 UK AR T 808 o 1A 5 I A3 R 2 e OO A R SR AT R 4
BTGB ARMERSLITIERGE, AT RN ) S AR A RS .

DSGE FEAL (AR AR LT oy B 461 . Zhas k. BEMLMEM — . X
—AMEFBRHERE DSGE REALYE )2 B T S 7 WA B 2 5 B Bl A4S RIS (A
Fed. (1) #hAME (Dynamic) . ZRSPERFIE R IR 01 2 i T B N PR T3
W AR R, BOW EARE I IR R A TSR, 7RO R T AT A AR T
R BEARAK AR RIS, o X Fh BN A ATy T E T T 2 M AR T B A B2 1 T3
TARSEE, NEBCRCRIEIR AL T oW SR, (2) BEMLYE (Stochastic). JEITE{L
G M i AR R 2R T R G I R, AN B e AR ISR R B KRR T
SRS [ AR A R 2 S AE LR, RIE SR T 1A A SRR AR AT AR . (3D
— M3 (General Equilibrium) . FE85E I @ 23 VL T FRA R, R0 %]
o0 AR N AR M ORE . TESIATR AR RE T, FTE 113525 3 AT NSRS TE
AR ELHI 2 LS, IAHEBN AT RB BRI . X — R
IR T RIS Sy AT R R BR A, NP A 72 LR B BUR (¥ A e B4R A T 440 A oy
BT T H . X = RAFHE 13 DSGE # AL G015 FUR L L 5L 257 RGNS /T e, BE
WA RE AT TR, WAl EABCREEN ST &, B3R T4
DRV X B A IS o R P SRR RE T -

M T gt #5578, DSGE A HAT DU LRSS . — o H A 1 2 )
TAFGGER IO AR SR B AL IR AT 2 o 3883 B AN OW AN e 3 1
BMRAAT TR, BENEHES: H B0 NG TSI AR 22 5 UG T S A AR 28 1A DG P
iR RBUNBURBAUSEE R, RIS Can i B oA 24k
AP (AR AT, $RTHEE 5T T R SR T i s =R A e HL A @ e vk
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5T B AL, T8 SRR e ST BRI, &, AR T AR 2R SRR
FHL, BN PSS AT ST s DU MRS R ETHEA (Lucas
critique) [JJFER, 2T IR REFFEMSHOT B, MRaE iRt S

Blsetg SO EP.

2.1.3.2 DSGE & BYH 7 F

B T 37 BASR V T Be  TBE DVAE [) ) R S A D HE I P 240 R 5 22 U 1 K Bl A
Motk MR- 0 REMAEL ML B IERA BE AT, HR4% T AR
SRR B 2 A i, T BRE) T 3T DSGE B 3R BE BRI 7 R T . 14
T I SE0T) g T YAt R P A 22 R T A 7 R, FA L R U ) DSGE HEZE,
HAER B R 2 FACARBOR M A RS RO R & S, 8B5S
Bernanke 4l DI SEALHI), G815 P B R AR AL A IR BRI T BRECR i3
FE SRR BN AR S PE 5% R, H HH PRI R0 1) 75 S 00 A 25 K i 45 AL A AL PR i 2R 4
AT B ARG NERAT (B D24 IR, IRIEBBIBORAEAE T B it 5
QB0 RO, BB BE A B AR SR T R bR g . Fischer 4§16
TR PE L ST R EOR LU EE LY, RGUBE iRl FRAAE 5y B i B 2 ) =L il
1 DSGE #8 Hh I BUR L 38812, NG S At 5 i 1e 2k . Annicchiarico 55
23 T3l BT DSGE MANIE L il IE RS 5 BUR BB A e 8 Thee, H
BURBRE Z MRS BT AR SO — B9 R A e 4, &AL
i % IR BUR A A FESME v T 2 A B2 5o

2.2 IKIEAR

DUMIATIT, BRTHBERMGE LK, S0 BN . NENLH] &
T T Z W SR, AR T S BRI RN AR S BPA 2 B AAE 2 = A
Jitl e Horr, SEARG AL TR R R SC LA, DU BEE R T RlE
VRO H S S B0, SEARLRDr . IS 4 5 0 T S USRSt - T IR B 52 3 2 2 1Y
EAL, BN KB T . B SO TRk T BRI A ENLE . 245028, LA
LR T S B St o B HE AN 2 5% e i SR KIS i (IR BN e 46 (HRT I
ST IR K EL A EE A LR AT B STk b, HAERT LA o1, RER D%
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KR BEAT SR AT, T — BRI LA BB o i B b A2 i
O, EERET R HTBER I, Sk GO0, Rl Al K J g

I TE . AL, ASSCAEHEAR S A, CREBEER RS SI NS BE B T i =38 1302
BEAL— ISR, AR A DU S A A R B 2 ™ HH B Bl A& SR NI R, 36 ELiA
AN A0 PR P ol g 7 37 SR SRRSO, IR 4 B A SR R IR 1 R 5 5K
UEZ BT B, AR AE 53 1 R BOR O HE B ARS8, SRR FUIBUR SE x4
MR S IIFEM IR B2 T3 E A BB
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£ 38 IS —RISEREBEES 5

AR EAE AL A 1 = BB ShaSREHL— B, Rk adr R E X
VE M ATBUR =8 B, 2Rl TIAT 9, IR AR5
TR AL af s HR, SRR N (A AR kAT 5 B AR T A B A — B 2%
PR IRSSTTRE AL, IRV SRR SRR IRAS R, &5, AR ECE
A e AN A R A P AR AR T P I SRAME . FERE) DSGE AR Y [ 2 Ait
b B AU, B T S R MSCR RON AT 4 B AP R R TRV T IR A AL
AR A7 A2 B [l RS B ki i LI R 45 AR P A B 0 0 9 S BB
JA7R o

3.1 KEEERI]

MR BN R BER R FIE T ARFMEREERRIB TR ML ST B IRAFUNSS, 1B HF
A A EETAFU A, T SRR ZT™ i 2. FEERIRH 5730 1 9% B SR W s
T, o, FFEH ORI N, T SRR SRS R A R MO k. T,
RN FELE TR LIRS IR T . 55 BRI SE 03 A0 S S 28 R0H Jme KA
2% Gertler and Karadit®!, QNS RE I e LA 0] @ AT ik g -

w 1 IR
max. E, ‘——|C,—w
’ 1—’7{ 1+5} (3-1)
SN

D
st. 17 +12+C, +D, +SN, :%"'VVFL?_'—VVIQLIQ +—

t ﬂ-t

Div, N
t-1 t-1"Vt-1 g b
+ KL+ K

7T

Hrh, B RRUS R R EIENA, ge0) NEMMIAF. C
il Ly FRARFAE R B AN S5 Bh h . w>0 AT E LU LU, ¢ FoR7
ZNPLR [ Frisch SERIEIEL, >0 NN POBFEE . U], 2930k FaEH)
BAFEE I, 10 1R haamkg ey A, Coamet, DoAERMAE
PAE ST VIRAR IR, S, FoR UM BN, BN E AR E N, N,
FBEW KB ROR: AAREINT, Ry A FIIEWERIR, 7 sk

¢ &

< WL WO SR RIAR () RS SR TR IO, DIV AR B
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BRI e, Ko o B, 100 r2 4Bk R (o) R AR R
FEEFRF RG] R 53 e KRG, LoONmikssshin s

1

L :(LE“"L L (3-2)
Horbr, p RoR57 8 18] B AR
AR R (3-1), SR EEMR TR —h 244

dEY o el
Mt,t+1=ﬂ[Ct+1—Wl+*§j /(Ct_wngj (3-3%)
E(RM,.;)=1 (3-4%)
L =w/w (3-5%)
L9 =w’/w (3-6%)
S, = ﬂﬂm[ DLJ (3-7%)

t+1 T

b= Pha|r0+(1-5°)] (3-8%)
A= B R +(1-6")] (3-9%)

o, M RRFRELGRBAUIIE T, R (3-4%) W RECH T, Kbk
SR R AR S R o
3.2 T EERI)

2] P R AR SRS SR A TR A ) R R A R A
AP R e, AR R A R RS B AR . R, AR R NER B
IRy I b S S I T A

32,1 AR E

DR 2% ) A T AP ALl R SR R A b 2R R 2, BB R A T
A~ RN CES (fEESIE R KGR, HARBCE THalsh) LA
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FE[O, 11X 8] F o NS5t mi i AR 7= RO -

&

e Toa
_[ﬂn(j)fm] (3-10)

I, Y OB TR, Y (5) AR AR R R R, 6
S 22 S 1 o ) 5t 2 D R

&) mAER (3-10) AT, sk i S8 A ] i AR 77 A 4 SE BRI B K
1, Ha A R
max. ptyt_J-Olpt(J)Yt(J)dJ (3-11)

E¢,m%%&%%%,MD%¢@%Fﬁniﬁm¢m%m%om%%&
] EANE s KA A (3-11), AI3RAGEZM T i A ) s AL 7 SR =

[

A (3-12%) BEHY, &7 ah) XA AR Ia) A SR, BT R 2%
&, PLEASFEIR S ] 5 B 2 i AR X

322 hEIGE

(LB e AR R 1.2, SR oY, (1), 2
Bt R Y (J) MG R Y () R AR, B

y, (J){(l—a)ivf<j>+aevr<j>ﬂ91 G136
Hrh, gt s r= 2 BT, o tE s i s .
HrE] S R R AL R A I e B A R R T R, 45 A (3-12%),
HE] SR A AR I R] KA A .

4

{@§ﬁ&1 a)o e (1) +am((‘)9} (3-14)
st Y,(1)=Y'(i)
il (3-14) g e mRkEal mEm Y (5) . Y (i)
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Y (1)=(1- a)[:gJ_BYJ(J) (3-15%)
Yrb(J)Za[%TJ_eYt' (J) (3-16%)

Hoep, PO PPN 4 e R € i ] AR A, PR )R AR A .
7 (3-15%). 2 (3-16%) RN (3-14) WA, FAG a5 wE ) Ia bR g

RO AT R
SRR, RGP A T o ST I S S A
Div, =(1-R")Y,(]) (3-18%)
%[l Rotemberg®, 247 i) ) 7 jARIE MR 77 VHE LA P (J) B, H i
s B A, VR A Act ()
Act(j):%( RU) —ﬁ}z Y, (3-19)

FERATRIEl g | A RS O SR

[Pt:')s](a&n_ﬂ%_%(%_;]zyt} (3:20)

Forr, &, U R B AR o T XS PR BRI N ZRAG FE R iy i 46 -

- N & -1
7Ty (”t _”):ﬁE{ tt+17ft+l(7rt+1 7[) y;:}*‘K_(Pt _T) (32D

max E wﬂi
RO, {; A

3.2.3 trEHEmE

K e H ) R R TR AT, B 55 L R A KD A Pt v )

YO, AR BT C-D R RS

b

Y= [1—d (Xt)] A (Ktb—l)a (th))l_ab 0<a’<1 (3-22%)
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Hr, ARNSEFRAER, o NEeRA R, X BRKAWaEE,
d(X,), d(X,)e(0,1), Jyids b rpe A5 o6
d(X,)=d, +d, X, +d,X; (3-23%)

3 (3-22%) F= (3-23%) YiBH, KAWAF EXEEE] /e B BAA AR m.
KAAF RS B AR ) e e th 5 B /MR ) i HERCE 52, [FNH

SR BRISLRE S, MBI R SBRAE R X, (K3 7 R
X, =(1-6x ) Xy +e +&™ (3-24%)
Hor, O NBRHEBUE SRE LR, e N EANRHEROE R, e NE ARG 7
B R E AR R R e, thiHE S AR AIER ] R e LR
RIE -
& =(1-4)h(Y") (3-25%)
o, € (0,2), Fs e BIRHESS JIREEE, p BRI BRI
h(Y>) Joksta] RAEr= FEMBRHEL, 2% Heutel 4#°7;
h(Y>)=(Y")" (3-26)
Horb, 0 BRHERG™ 351 - 275 Heutel 2517, 3 — 25 B0 WkHE AR B 250N -
f (1) =064" (3-27%)
W ZE SRR R B0 AR AT L HE A A
Z,=f(14)Y" (3-28%)
[, AR R AR BRI SR B, BB R 7 . Bk, AR
T R R A1 A ) P 3
max. pY”-wLl -r’K?, —z'e ~Z (3-29)

M (3-29) FRIGEA ) AR R B Hm A —Fr a6 1+

b
W = Yﬁ(l‘“b)[ﬁb — O —(1- ) 70 (Y, )HJ (3-30%)

21



TR R R A 22 A i S

b
¢_; "R =0 —(1- )7y | (3-31%)

t-1

e =Y 1 (1) /0(Y?) (3-32%)
324 gEHEMTE

Skpta] Rk, SO s U Mg A KE SAgadamn Y, i
RBEFEA = R EUIRM C-D A= 77 BR 2L

Yo =[1-d(X,)]A(KS)" (L) 0<at<t (3-33)
Hp, o é,%’é ATE A RS )R A P R TR SR BRI, AR

EEANRRL, HoE SRR R, MR R D7) L S A 55 E T
Bl o DRIk, )R A R U A ) T A

ax. P —w'L? —rfK?, (3-34%)
FIEL, SRAGEE] T AHOAR B R AL — B 25

W =-t(1-a?)R? (3-35%)
LS
9 Ytg IpY
9 =—_a°P (3-36%)
Kg

325 ARG E
ﬁﬁ%ﬁ%ﬁﬁﬂlﬂl‘ﬂ%ﬁﬁﬂ%wﬁ%ﬁ@ E@’ﬁi%l!(ﬁg,b)o Z %

i i 2
Christiano 45199, ¥ 7 fh |~ B A4RAE | 9% A %‘%%‘&[u%(ll— Uu; i
t-1

BT, o, @ R R R A PRI, AR R ) T
RIEN:

m{ao}( EoiMo,tZ[Q{It'(l ‘g(llll — J jl } (3-37)
Horr, My, R B EESLPRBEHUILE T B3k (37) FRAFBEA b K B AL
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g Y L ’ ]
Q1_1+7[C_j+¢[ﬁ_1jﬁ_e{ ¢[ 1]( .j} (3-38%)
FIE, R (1= 0,0) R, ARt RG] w0 A g shid
K =(1-8")K, +1 (3-39%)
Hrr, sUNBAITIHE,
3.3 BIATERI)

ESURF B 11 ) 5 B BRIV BB, AR SO 7000 OB SR H 1) ik PR 20 28 A ik
FUBHE . BURF BB TAE ISR I 28 i U AT S e Fl % R,

1-pr
&:(&T [ﬂjp LA O (3-40)
R LR ) |YF
Hop. p NFIRFH REL R T FYRGFIAFIZ . @ R K R AL R GDP

FARSE, P, A1 oy 73 ) R 250 Tl R A7 H B S B 2R 3
BEAL, B BT E PR AR, W€ BB A b PR BR 1) 7 78 1 DB HE AL

210 Chan!®), BURFHIE T 3R SUUSAT BRI IR e, -
e—t:g(ijz (3-41)
e

Horf, e RBcHSUR BN FIRFAASME, /R IR, 1 2 EHI A
FIRSEANERE] ERASOEE (W (3-25%)) I RsaE . 28 S s bR
B BCS B B AR BOE IOC R, 2t <O, 38T SEBRBsHR R TR H b5
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RHERE IR 55 PR, A8 S bR BB BCR il _EIE I 5] A BB, LA &
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35



o N 2 T e A 'S

£48 BHARESSERESE

R SCHE T DSGE AR HR W, ik i BRI N 20 R i3 A
SEARGEGE P AL IR, 4 B AR I BT RENE AT RO X S R AR 1T
PR BT AQRAE AV ABRE, e ASHE BT SR St i A il 3 o PR AT D BB
FE M BRI EARBLHEIVERT . J99Rah iR A, ARFT A BB HEBAAE 71 m B
FONUEE SRS, i DID MR, B RCRIE NIRRT D RE A% AR B
(1 4 BER AP AR IR EN AR 2 B R A I &), WOl B8 i AR H Al 4
TR RN MR 2 5 AR AR &, SN FURRHE B S 2 ol B
SRSt A B AR AR AR, DLRGE N RCRAE LA LIRS, 5F I Al
PR Rt L) A 15 O T s AAT W T S S Ak A o B BOW SR SS Ik, BERT
s 2 AR WL (RO SEAE, TR BN BORIAL IR Bt S0 IE A -

4.1 BT EMRERL

H AT 2 AR T T HE S 5 il R 5 2 B R A R M A e e —
Bl Brfi A0y, I E , MREBER SR E K7, i3 Bl
JRAITEIN, A —FB 23 A 25 I SRR O T RO AR s 1) X A
OUT, Alv A== BE e R R A T R i LR AR ) 22 Bl 3 R BOUL R
Porter SESIENFFEZNGGI)E, $-H “BURHBRL 7, RIS R INE 2
JE T3 OR VEREE 0 77, s WO QUSRI LR BRI AR A . BRI,
IR RENE O A I BB /7, HESHHITREBORGIHT, ST B a3 e
730 PERRESE IR AR AL 5 1 B R, R X A b FLE 1 i oAt L FR
FCAI, AV AT g & Bschn, EEE K B iR HEBORUAE . 5 — IR BERA
Al BRHFIUBUE 2 14s RAE T H AW 8 T ), b BT e, HECERR
AARTHUEPRA, AT DUR R R i HE v i dh, g He Ak, SRAS WA e
HRTH B DR FHE A, IS 2 Rl b L AR AR DR HE s R (e it 4 B A R T
DA e Bk FE B v HL
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H1: BRHAFEAE 5 B v DR T A B R A 2R

BB AE 2 1 B A T A IR, A iRk A AL, IR
X —fs S Ema . B, BHABECE HIE N —Fli s A S ECE T A,
I g A b5 BB HE SR AT oV AT HE ORI 32, RAE A ARSE T 4 it 5
A E S HEBCRGLFEAT BURIC & o 2N BRI 2 W 111 7 e 08 SE AN HEff S i HE
TEORU IR R A 22 By peAS, AT 51 S Asb A A 72 05 2K, kD Bk, S w2k e
o CARFIRY, BRI AR B RS ML URD (2 ot Ao DRsE BE RS, AT
INREGE EHARQIHT R BT Hk, AR s A BT RIER A R, 515
AV RE s 5 A BRI AR L BR M ST 2 )85 = B, AR A B A 7
o WEFERM, BHEBOUEE 2 HL RS 8 AN A4S 5 R b A A A2 77 B 2 1
B, BOOBRHEG, $EE A TE g AT, kb, diathif e LG BT AR
58 KU SIC it PR P AR AR T P TR R, DT 8 R b g N e ) AN A R R T 7
B81, fJi, BRHEBUR AL 5 T 3 ) K i Re 8 AR A L THT s T BOR AN e 1, 10
FO T AR AG G LR ), HET R AL i 5E S el FF s R e e g . LA
TR SRR W, BT 37 P e e R 328 T At £ 45 B e SR 0175 2 L R AR e
JEHAEBRAE LIS W B LT, A BERE B8 4 R AT K AR R 4 T AR 7= 2R 890,
PRIk, BRHEOR S 5l R BUR R Bl 3 i 8 I A, TR A B3R AR P 26
PRI, ASCH W FE i H2.

H2: BRHEFEEE 5 BORE i A AR e R e i e B R A R

4.2 T

42.1 WHERMER

FF 1 7 B R VR T B FR e Bm B (CSMARD LK v [ 17F 9 $idis IR 45
5 (CNRDS), HFFXRA 2009-2022 )R A i Eridll, ¥ 2013 FFREN
B HE ISR E By ik s BRI AER AR I 8] 55, A B R B &@lAT k. PT. ST, *ST A w]
T4 55 Ol B R IREA o XHELEAT AT 1% 99% 7357 st HEAT 48 B Ab T S Ik 4 i
T, 53] 35711 ANIAE .
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422 TEEN
4221 HEBRTE

SEFEE (TFP). AT, MESEZERE % (TFP) {3
FOTEASE I /> ik (OLSD [ E BNARR (FED | X FEAG T (GMMD,
BRI e 710 (OP) PR SCR B A3 Mk (LP) AR5k, mIwiFiik G 7%
FAAER R PR : OLS A1 FE R BETGi2:A3 A4 A BRASE AR pA AR 1k e, 3 DA 4 THT VR
mIEE R EhAER, FECTFP WES R B RG M Wiz; T GMM %5
B T HAS R N AR T, (R AR RO 1) 22 40 R B RN i I T003% 28 2R
FET, LB e T TR AR B AN R IR B OP MAAEAL B 2 ]
B ) BR AL SE PR AR AN IE, S BCHE WA B, Wi LP J5 ki it s a4
ANBMRE R E, AR TAEARAER . BT ARITERRHEX L, AR
R AR H LP WA B AE RN I LAY, RIS SR OP iR HEAT ARG It A 56 LAY
ST S A5 10 I AT SR

SRR, Mg MR

LnY;, = & + ALK, + BLnL  + BLM,;  + @ +1y, (4-1)

o, BEH (LY HEABA (LnK D). 3531 3N (LnL) A )=

SN (LnM D JE[E o . ERRG R, o AN AR ZE IR T R A

MR E PR A AP RCR I R, N RS T A R B R M BE LA B 10

TR BIX MR ER Y G, EERAR (TFP) B E R AR
XS TR ZE T @ | (A 4

4222 HBETE

IR B S 4R AU AR B (treat) 5 I R U045 & (time) (#9252 .35 (ETS)

VE RN BB R, AN EYEE B 2013 FE2 01 Xohtime=0, 2013 F &2
JaE SCHtime=1; EXESA E, IR AKX A B Ntreat =1 (S2I6G4H), JE
TR X AP 5 Ky treat =0 CRFIBZHD .
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4223 hNTE

TSR, ACS IR Hou S0, HARIIEERR A7 i Sk 5 3 15 131
2 e B AP0 1 5 R O e R 5 AR AR 1 11 58 5 B A 7 (4-2)
(4-3):
o= +p/r™ (4-2)
.t—a+ﬂr””+znl A (4-3)
Horh, N FOREt B i, %?%tEMW%& SR O
FITA I S 3 B AR OB T HEA T A, 1 FoRiE N B i %, 6,0
BEALIZ 2T
B, TR (42), BEEERERBR REMTER 4-3), BERA
YeE RBRE. SR RBRIAIR R (4-4) BT IHEL, MRS — MM
F AT
1‘f1—1—R2/R'2 (4-4)
off " BRI, 28 B PRS0 2 et i 22 T 135 S R MR BE ARG P2 D
WA T3 135 S5 5 O I DR, AT 52 10 2
R, IR (4-2) e A B2 B A ot SR 8 R S 4 26 X U 1 3
i 25 BRI, MR S A E R IR A

eff2 an |:|’B| an
e, eff® I T i IS — WTTT I 0 2 2 i V3 AR KA A [ 09 R T L
H, HAEBUN, R E N R .

| (4-5)

in i,n

4224 ITHTE

SR CAF RS REEE, I FEH A . AVRIB(SIZE ). 5™ i
#(LEV). #HEEJI(ROA) K AE(GROW ) Bl it & (5 LL(CF ). Jiar
#HHI(INDDIR ). AL (TOPL). =AU (SOE ). VAR FR( AGE ).
Ap e R R LR 4-1,
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A B 1 R BEALIR RS A 5 15 1)
PR E I EERAER TFP LP ML e R A e 5
ARICHg 2013 F T IR 158 5 KR [R]
VER MR 5 — A e, &
MUMAE P GE T WI#E 2013 S22 8T, T time=0;
FE R ST HITE 2013 4F J 2013 4F 2
filp e g BHEAE 71 ETS J5is D time=1. BRHFBUBAE 5 S 17 A
Hb DX Kl o3 S0 LHRI HRZEL, S A T 7E b
X J& T B HE OB A G ik ri i X, U treat=1;
A AN FTE X A J& T B HE OB S i A
X, W treat=0. ETS = treat*time
AR ENME eff WHEFES A (D M (2
Al R AR SIZE Al B 7 AR B SRR 2
T fifii LEV At i
el ROA ISS AT G
b Ak K GROW BN KR
PLa i o b CF GEE BN P AR I A T R T S
J s # LA INDDIR PLIVA: AR Vh S YN
JECR A TOP1 B R ARFFIR LA
PR 5T SOE EHEERA L, EEEERK O
AL AERR AGE EHEAFR
423 IEREEY
NgSUEN EARAL, A SCBROE RGN T
TFR, = ay + 4 ETS; | + &, SIZE;  + a,LEV,  + a,ROA | + a,GROW, , + (4.6)

,CF  +a;INDDIR; , + a,TOPL, , + a,SOE;  + o, AGE;  + 0, + 7, + &,
AL T RN IR DID AR AT B B, e i AAR Bk, tAURA

[FISE 43, ETS Jytreat Fintime f952 s, Helnl ) 48 oy AR 1 BRHFIUE 5 BUEE )

ARG, R A T E SRR, Ao BERT 0, W2t i,

TR R YEH RS, ARSI 7 AR E RN 03 AN [ RN 5 6 Bl

P AT .
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43 SEIEER 59

43.1 ¥R Mgt

N7 HEIF IR SRR, R 42 FRALT PRI RER S 0,
gEREIR:

(1) A2 (TFP) BIME 8.368, FriEZEN 1.069, f/MEN
6.016, EAAEN 11.23, RUMEREA R A BRFAEREZR .

(2) WHEBRZ 5 (ETS) Y9N 0312, RIHL) 31.2%M2 5 1 ik
TRRUAE 5y ik s AR dEZE Y 0.463, R BIANL 2 5 BHEBCE 2 S ALK ZE 5+
G5 RETN], ARG IR B AR AR, R RHE S O U7
SE IR —F.

% 4-2 TRt

3 FEAR HfE N /ME iz £k S ON:|
TFP 35711 8.368 1.069 6.016 8.273 11.23
ETS 35711 0.312 0.463 0 0 1
effl 35711 0.080 0.093 0.002 0.046 0.505
eff2 35711 0.287 0.119 0.075 0.270 0.630
SIZE 35711 22.2 1.307 19.665 22.018 26.25
LEV 35711 0.434 0.209 0.058 0.426 0.949
ROA 35711 0.035 0.068 -0.302 0.036 0.205
GROW 35711 0.174 0.442 -0.592 0.106 2.88
CF 35711 0.047 0.071 -0.167 0.046 0.25
INDDIR 35711 0.376 0.054 0.333 0.364 0.571
TOP1 35711 0.34 0.149 0.084 0.318 0.743
SOE 35711 0.367 0.482 0 0 1
AGE 35711 10.681 7.465 1 9 32

432 HEMaHT

R A3 AMRIE LR BREIR, RHFBBE 5 il R 5 k2 2
AP AR REON 0.108, FFAE 1%H) R /K il ke o i WA O i ke
A S PURR AT BN 1 B AR AR S B AR OGO AR, U BAT %€
IR SRR A
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< 4-3 TEMHEXMEDHT

GRO INDD AG
TEP ETS SIZE LEV  ROA CF TOP1  SOE
W IR E
1.00
TEP
0
0.10
ETS 1000
8
079  0.092"
SIZE T 1000
4
040 0430
eV . 00287 7 1000
015 _ 0048"
ROA .. 0025 " 0360° 1000
0.12 0.040° 0.031" 0.231"
GROW T 0007 N T 1000
010 _ 0079° 0388 0.030"
cF o Looom LT 019 1,000
0.00 0.070" 0.016" ) )
INDDIR N 0003 0029° -0.007 0012 1.000
019 0207 0042° 0.140" 0.098"  0.036"
ToPL 0 oomet - 000" 1,000
019 0274 0262° ) ) © 0201
SOE L. 0061t 7 0067° 0047 0013 0074 . 1000
029 0025 0377° 0327° ] ) ) C 0444 1.00
AGE 0.149° 0.050" 0.032" 0022° 0.042"

1*** *k *k *k *k 0

*k *k *k *k *k

(e w0, wx, *RIE0ORTE 1% 5%5 100K ER2E, EAFESNHE SN N tE. D

433 FITHERELG

K 4-1 FPPAT AR I 45 R W, 7 2013 EECRSLhE AT, SIS R4l
IR EIREZER, X5 PTEBREHFT: BORSER)E (2013 F2)5), %
Bor2H 5 s R AL A 22 S S R X — 2 SRR R AR e XU E %2 4> (DID) #E
RPPAT AR, NG SRUE A 4R A T IR ST AT 3R 2% 1F
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0.15
L

0.10
L

TFP
0.05

0.00

|
|

T T T T T T T T T T T T T
2009 2010 2011 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

&l 4-1 FITHEBRLE

-0.05
L

43.4 WEES BT

iz DID BHEAT 04T, R 4-4 S5, ERMAZESRIZER, 3
(1) % AR A B R 0N 0.118, FRAE 1% 10 2 PEARCT T 22 e 41 (2)
ISR R G, 2O E RS 0.076, EVEZET 1%KKT. 2
AR PR 1 4t DRI P O [ 3 B0, iy 1 RS AR HE 1R o RN Z5 SRR
2O RAL B ETS XA & TFP A IERestE ], #E—2 Ak 7R3 Hl
IR o

® 44 BRHENRZ ZI AR £ B RE RN

1) )

TFP TFP
ETS 0.118"" 0.076™"
(0.028) (0.019)
SIZE 0.552"*"
(0.014)
LEV 0.243"*
(0.050)
ROA 1.270™
(0.076)
GROW 0.182"
(0.007)
CF 0.591*
(0.051)

INDDIR -0.019
(0.092)
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R 4-4 RN I A BRI £ E R A RN
) 2

TFP TFP
TOP1 -0.070
(0.078)

SOE -0.082™"

(0.026)

AGE 0.016™"
(0.002)

el 7.707 -4.229""
(0.017) (0.294)

Al /A [ 5 SR Yes Yes

N 35711 35711
r2 0.271 0.600

AT ;> <> R RORTE 10%. 5% 1%/K - B2 .
43.5 faf@MRLs

PRIUE A B FEHE R A S5 RTS8, ASCELR JUANT7 T AT R g AR 56«

LU 1343 CHC: (PSMADID). % FMGUARIRT T, K FH IR 40 77 2 AT
14550 UURC, T E A AGEATA S . 3R 4-5 %) (1) 23T 7B 435r It
MLRZE R AR R, VTR SR — AT T 5, O MR
B ETS WA B R A R BAA IEFEER, IHE 1% 1K B2, X%
B b S SRAEFE R BEATLIE i) S AR AR AR Ak

2B WA R AT B B IR RE AR Ry OP VA M OPACF VATHE ) TFP. 3% 4
F () NEHAIERL RN OP AR TFP WIEALE R, 51 (3) NE ik
A E Y OPACF VATHE TFP IRIHEE K. 1% 4-5 %1 (2). (3) A5, %L
AR & ETS WA SR A A BA IE R AR o

3HEBRHABBOR (RBIRTTECRD 2m. FHHBURBR T SEitfiHEBOR ez 55
MIBURAN, IR T HAMBCE TH, W RARBIRTTBCE, T HERRH IR 58
SRLG R0 45 AR R, AR SCEBURERIR T ECE (lowcarbon ) /AR
R ARIRAR B, AN AR Y B Uy o DA R B 17 IBCSR 0 Ao 3 45 SR R R
55 (4 NRERITBER M RASER, B3R 4-5 w751, FEAEHICHR T BOR
VM2 5, WO MRAR B ETS W Al 4 B 2 AR 72 3R IE g gk

4. NREXHREA S AR 22 0] R, K 2016 4F b 2 JEARE AT I AR A g N b
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B, B % LA ETS2016, JF EEEAT B 70 o I KA PR VE
ARG S 1A R UG 22 T RE - BRI T A R R R, AT i 17 70 Bl SR A e A
PERRSMENE. R 4-5 51 (5) SoRgURUIEAT LR ER, 3P 5iE 7 BUK
RN R et o

I 4-5 REMKRINER

@ 2 ®3) 4) ®) (6)
TFP TFP_OP TFP_ACF TFP TFP TFP
ETS 0.077™ 0.050"™ 0.067" 0.083"
(0.020) (0.020) (0.025) (0.020)
lowcarbon -0.036™
(0.016)
ETS2016 0.069™
(0.018)
ETS2 0.030
(0.024)
SIZE 0.556™ 0.453™ 0.187" 0.552" 0.552" 0.553"
(0.015) (0.013) (0.016) (0.014) (0.014) (0.014)
LEV 0.273™ 0.189™ 0.120™ 0.242" 0.244"™ 0.248™
(0.056) (0.047) (0.056) (0.050) (0.050) (0.050)
ROA 1.230"" 1.068™" 1.220" 1.269" 1.268"" 1.272"
(0.083) (0.069) (0.080) (0.076) (0.076) (0.076)
GROW 0.183™ 0.168™ 0.174™ 0.182" 0.182" 0.182"
(0.008) (0.007) (0.008) (0.007) (0.007) (0.007)
CF 0.597™ 0.603™ 0.440™ 0.591" 0.591" 0.588"
(0.059) (0.049) (0.056) (0.051) (0.051) (0.051)
INDDIR 0.012 0.021 0.074 -0.021 -0.018 -0.018
(0.097) (0.093) (0.112) (0.092) (0.092) (0.092)
TOP1 -0.076 -0.053 -0.100 -0.068 -0.069 -0.074
(0.085) (0.076) (0.097) (0.078) (0.078) (0.078)
SOE -0.104™ -0.093"* -0.106™" -0.083™ -0.084"™ -0.087"
(0.027) (0.026) (0.031) (0.026) (0.026) (0.026)
AGE 0.014™ 0.025™" 0.031™ 0.017" 0.015™" 0.017™
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Gig el -4.293™ -2.690 -0.110 -4.228™ -4.230"" -4.246™"
(0.323) (0.273) (0.336) (0.294) (0.294) (0.294)
Firm/Year Yes Yes Yes Yes Yes Yes
N 27164 35711 35711 35711 35711 35711
r2 0.600 0.556 0.291 0.600 0.600 0.599

5. RRGRGIG  SRHT J I TR) 22 GRG0 (e S SEAGLIG: ), 3 TES B SIC e P [ 72 i
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PIEE (MG & ETS2), UIBHER DR RIS EVE. RIEEHE, W03
B, AU AR E RN IR R AR i Rz 02 B A R, NHE
WBER BN AT FER) . K 4-5 51 (6) MAIRE R, OUMERACE ETS AR,

RWBRHE AL AL 5513k sl BUOR A 2E RN I 3F fh H A R BRI R 380 X 45 2R
B 2DUE T BORON R RS A VE AT Al S0, HEBR 1 HAl R BOR SR M = 1)
T

43.6 PNMMELE

IR TR B AE 5 1 rBUR REM Al42 B2 30 A 7 AR A L, A 3222
FIH th A SR I T e k. Ceffl . eff®) 7570 MBHIACE 5 iRk 4

BUR S AL 4 B R AR P2 R K R A AR & o A5 IR R B S ORI 58 A A A (4-7)
R (4-10), FHESIEHERIERET (4-5) XA RS BT L -

eff, =, + 4 ETS, + BX, + 0, + 7, +¢&, (4-7)
eff; =y + @ ETS; + BX, + 0, + 7, + &, (4-8)
TFP, =y + ETS,  + a.eff; + BX, + 0, + 7, + &, (4-9)
TFR, =a, + 4 ETS;, + ,effs + X, + 0, + 7, +¢, (4-10)

Hop, effl . eff i N AR, FRBEIEUEN SRR, ARTESH
BAL (4-5),

FIRARS (4-6) - (4-9) HIEIHEE R 73 0 ERESR 4-6 HIF1 (4-1). 71 (4-
5) H. 31 (1) EoRBIHEBUUEE 538 S BOR l A BE AR P R I R R %
T2 FRA RS ROT BRI SR A6 s 51 (20, #1 (4) SoRBRHERAE 5 S Bk
I BEE A R B B . 5] (3D, B (5) BIRTEMAFRANZER T E
WREEG, OB EREIH /B N IE, AR R E MR B H R
BE N LR RRY, B E N R LE R HE BB AL 51 A B il 4 2
AR P AR R PR BRIk, S I AR 2 2 B BORE 5
BASBUR R, B R R, KR R A B R AR PR AR T, R H2 AT
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F+z 4-6 PN LER

@) @ ®) (4) ()
TFP effl TFP eff2 TFP

ETS 0.076™" -0.006™" 0.075™" -0.007™ 0.075™"

(0.019) (0.002) (0.019) (0.003) (0.019)
effl -0.174™
(0.032)

eff2 -0.160™"
(0.022)

SIZE 0.552"** -0.022"** 0.549™ -0.027"" 0.548™"
(0.014) (0.001) (0.014) (0.002) (0.014)

LEV 0.243™ 0.047™ 0.251™ 0.062" 0.253™"
(0.050) (0.006) (0.050) (0.006) (0.050)

ROA 1.270™ -0.006 1.267 -0.000 1.268""
(0.076) (0.012) (0.075) (0.013) (0.075)

GROW 0.182™ 0.010™ 0.184™ 0.014™ 0.185™"
(0.007) (0.001) (0.007) (0.001) (0.007)

CF 0.591™ 0.002 0.592"™ 0.018 0.595™"
(0.051) (0.009) (0.051) (0.011) (0.051)
INDDIR -0.019 -0.002 -0.020 -0.008 -0.021
(0.092) (0.014) (0.092) (0.018) (0.092)
TOP1 -0.070 0.000 -0.069 0.012 -0.067
(0.078) (0.010) (0.078) (0.011) (0.078)

SOE -0.082™" -0.006 -0.083" -0.011" -0.084™"
(0.026) (0.003) (0.026) (0.004) (0.026)

AGE 0.016™ 0.005™" 0.016™" 0.009™" 0.017"
(0.002) (0.000) (0.002) (0.000) (0.002)

_CONS -4.229™" 0.469™" -4,148™" 0.741™ -4.111"
(0.294) (0.029) (0.295) (0.035) (0.295)

Firm/Year Yes Yes Yes Yes Yes

N 35711 35710 35710 35710 35710
R? 0.600 0.270 0.600 0.268 0.600

43.7 FERMSHT

4.3.7.1 M RFRMES

[ A7 Al 55 AR B A Aolb AR BSR AL 3 00 AN B IR SR I BE 70 5 T A7 A8 2 2 22
S04, T IR SEAN 0k 7 2 Ak R BER RIBRCR A Al . A flb i %
L& TSR R BUR R 22 28 A58 4 SCRF, AT e SEBRIE M HE OS5 UK 1 RS 4
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N2 T 37 2 RSB, TSR i e o) FL AR 77 SR 1 1 B s e ] e SR L R i B A
=AU (EEMAEEA) AT R BRI, R 4-7 BoR T i R0
i N EA A S IEEA AR, SRR OWRAL R ETS XPiE4R
WIS A B 2R S TFEE M, ZOMBELRE ETS X EA & TFP 1)
M RECN 0.041, BARAHIEEREREZ KT, XEPBHBABEE 5 S BUE
X A AR AR F AN B, WTRE R BT A A AE SR RC B BORE T
T A AR R OL S XA AR EATN BOR SR LB X THEEA A, EEA R
R HEBORUAS 5 3 S BUR T R H0N 0.104, HAE 1%H 25 MK 2%, Rk
A i 0T TSR 1) B I B R UK o 3R] R IR T A R A Al A BE VR AR BRI 11 4 5% 4
HHTH I BE 22 20, DRI SE AR T BRI SR AR T AR 7

*® 47 BAMERFEREDIER

1 A A
TFP TFP
ETS 0.041 0.104™"
(0.026) (0.028)
SIZE 0.493™ 0.567"
(0.027) (0.016)
LEV 0.174™ 0.219™"
(0.087) (0.060)
ROA 1.653™ 1.083™
(0.148) (0.087)
GROW 0.174™" 0.194™"
(0.011) (0.009)
CF 0.576™" 0.561™"
(0.079) (0.066)
INDDIR -0.049 0.078
(0.137) (0.123)
TOP1 0.069 -0.078
(0.127) (0.106)
AGE 0.020™" 0.013"
(0.003) (0.003)
_CONS -3.064™ -4.548™
(0.563) (0.338)
Firm/Year Yes Yes
N 13121 22590
R? 0.549 0.613
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4372 BABRARFERMEDH

VAT 952 IR 55 29 SR ) s 6], Rk % 240 SRR v AR A I T I B P A B
B 1], 5 R0 B BOAE 23 BRI, 7T B R R ORA AR B BE AN 2 i #0f) A = R 5 T
R, Riltss 249 SRR A A lb v] a5 % (o il 08 IR TE G2 AR IR R ), SEI AR 2L
Bt L FHHAT SRYE M. HRIER 4-8 MIEIHLE R, BRHGIAEE 5 1R S BURLE
AR Rl LR T I SE R RSCR B it @Rl sl oML
ETS BRI T AERATER, RECN 0.116, HAE 1% BFHAKF EROL. X
MBS e Rl 55 20 R Aol ) A SR A 7 A A S RN AR TR B2 0, R AE RS 2
BREGIEGL T, BHEEAEE 5 il B S AL B AL 58 22 (R ah AN 29 SRpL A, et
IR T RO RN R B R R SIS (B R, 4 TRA R L s, Bk
JBORUAE 553 s BUR R RECN 0.047, BARIE[AMH R MRS . X R IAKRR B4
SR AR X BBCSRE FR) ASRE FEE JE5 A1, LA S 3 A 7 e R 3 T T R B 22 i T Al P 35
TR AL .

*4-8 MBRARFERMEDINER

TR R R LR Al R BT 29 R Ak

TFP TFP

ETS 0.116™ 0.047*
(0.027) (0.027)
SIZE 0.538" 0.538"*
(0.018) (0.021)

LEV 0.238" 0.140"
(0.064) (0.075)
ROA 1234 1.129"
(0.121) (0.097)
GROW 0.194" 0.185"
(0.010) (0.010)
CF 0.416™ 0.708"
(0.070) (0.070)

INDDIR -0.147 0.126
(0.122) (0.123)

TOP1 -0.099 -0.033
(0.119) (0.110)
SOE -0.073" -0.116™
(0.041) (0.038)
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45k 4-8 MBARFEMSITER

f Rl BE 20 R A IR B 20 T ARl
TFP TFP
AGE 0.016™" 0.017"
(0.003) (0.003)
_CONS -3.844™" -3.951™"
(0.387) (0.442)
Firm/Year Yes Yes
N 17578 18133
R2 0.592 0.523
WK AL P H 0.040

4.3.73 ST FIESFRITI R RS

G e AR G e AE LB B JRHEMERE | [ e B R L AR Y
HAFAEZE S, 2B GRBUGR vh o 1R S R AN RO s e Al BRSO 32
Gy IBUR BIRZ U 585 G, FLdeHE R ) RO R T4 5 SR 58 938 D7), UK W] e JE i <<f5)]
T 0N IS 1 T A T A AR S, R AR T G Al FA) R mT BB FR o DRI,
A7 0 B AN RV BRHETBAT b ) BE BEAT S St T o 3R 4-9 J@IR 1 i Ak Ak
w7 G A MV AEBRHE RS Z5 il BGR N R R i 4 . WRTATLLE M, #%
OMfEREA R ETS ST A S0 A7 7 i 22 5 AT mis el O R
B ETS My Ge bl B e B P2 550 R 808 0.047, BARNIEEAESE, X
T e T e A AE X ER ORISR IS (14 S SLAH X5 55 o 3 7T e R T s Je Ak 7E
PR AR TR B8 K B T RN R Wi, e DLPRUE SR A = 2 s Yo
MEPEBIHETBR AL S5 8k sUBUR TR IE 1) 82, 5200 /400 0.103, FEAE 1% 2
FMACT RGP AR TS Yl i AR 5= 5 Bl A BRI SR R A, T B
HEOR AL Gy B T, FR B (BB 78 2, il BoR B . A B SE T BL
SR PLBURE A A A, DRI BB 25 5 SBAE P R i3 T o A, Emis Jedill
TR B HEROBOR IS, AT RESE ML A T 2 2h 68, SIS EAEF=RET), MimdE—3
WO T RERATIE,
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*® 49 EIsRMIESFTREWFEMESTER

[EREE 4 e el
TFP TFP
ETS 0.047 0.103™*
(0.032) (0.022)
SIZE 0.447" 0.584"™"
(0.026) (0.016)
LEV -0.056 0.383""
(0.069) (0.060)
ROA 1,173 1.259""
(0.124) (0.091)
GROW 0.171" 0.189"
(0.015) (0.008)
CF 0.642" 0.552"**
(0.088) (0.060)
INDDIR 0.089 -0.049
(0.141) (0.110)
TOP1 0.043 -0.076
(0.118) (0.093)
SOE -0.091** -0.047
(0.037) (0.030)
AGE 0.030™" 0.008"™"
(0.003) (0.002)
_CONS -2.051" -4.887""
(0.552) (0.332)
Firm/Year Yes Yes
N 10830 24881
R2 0.594 0.598

4.4 KREBING

AR BRI A B BT AL, PUBRHEEAE 5k s BUOR O HE B SR SE 5
KHXEZ Ty (DIDD) THE T, MRS s 5 il rl B e 2R A4 %
FTHHIRM, AT BB LA R 5 o s AT W Bk oA R
PR RO, SIS 36 I RCRAE A BONLEIE o B FER L, IR sg
Sk R BOR I S 0 2 J T e B A 2, AT Au i ieid i R i A 96 7 bk 23
BB, AR BT Fil o 249 SROKCP AT AR 552 A T B HEORSE 5 3k i
BRI ROCR, HerpAE A ol ARE B2 A AR MV AT 5 el X BRI
(R3S N SE AR, 7 HYBCRAEAN [RI SR A Al A g 22 S AL S o oo ONIAG 6
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B, W HEBO A &y B B e Al e I 383, AT fie st finll 4= L3R A 7= R 5 Tt
£ X" WRE, ABHEBE S B S T 4 B A AR R AL SR ey, X
BRAEBRE Sy ) R — 2 S HrE.
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B5E MRGILSRE

5.1 AREIR

It 5 4 BR A [ 3500 Tl D B TR S S A AR AL, B T 3 B L B S LA
5 H AR EBOR TR . B I B g et , (RIRECRIG BE S R “ Bidk
7 IR R, SERERR TS BRI A2 LB “ X0 7 H st fhas . il
BURWCR 5 SER L B AR V)R &, BRIV B AR, e fs kiR
QUHT, WEE AT, R SRS TR R . RN, BT
BURWCE R ARV 5 A8 SIS L 25 1 R B A 5 1T A R IR A%, 3
BURMMAERE R O B, B BRI RN, ISR i R %, Rem B sl
Dy RS LG RS « 9 T BRI B T S B S Tt X3 S A4 28 B A0 B 22 T 320 A S i
LU, A ST ASYE FEBEAT T RETC o AR AR AR 70, KB % SI A BERTT]
TS BE « AV AR A =B 1"] DSGE #47, HUE BB = A o 4L B B
6N HOBR T Sy BRSO B SR T S RN SEAR 22 B O REI, JE— D op i e R A =
SETHXS B T I BOR SR RN R s SR AT a2y, TR A IR B4
M, DABRHRBOAE 7 1 B O HE B ARS8, SRADWE 27> (DID) 15
I3, S TR 5 il mBOR N 4 B A P R EETHISM, IF A b e
RS LR S B O T AT MR S sk o s SR AR OB A, SRS 96 5
MR RN . BT AR

(1) BT BERA BEE T AR 2 G S B F e B A
HIGF RO, 35 B T T3 BRI RO . HEBERAR A B BT A BOR A T ae
AT NERCYE A, BT IR B2 IR ) A R, f310E e BRI
eI R ek, RN Silax o) mARE, KTkt R Es
D ] RS R F i

(2) A BEA P RELTHRENS A 1k 17 7 BOR A TUm N, ARk R e
B, T BRI BB N IR AR TR AR TS T, U AR ) R

53



o N 2 T e A 'S

(3) SEHERRHE A 5 i3k s BT Al 4 B8 38 AR P2 SR LA I AR adE A
SRR AP BOER  ilEEL ORI B AT AR S B R R R, H
H, JEEE AL KRR BT LAY DA K JE ST G AR botof SR S it i . B g B R
I P A RS R () SRR 56, R BB HE TSR A 5 1k A SR S B T s 5 5 A 3%
R, AEAEHE T A A R A PR R .

WA N:

(1) DA 8 RNR J T o A 72 D4R T 4 B 3R A 7 A 8 e AR T 37 O i 57
SEARTR L TR s . SEBL AT RREE R JE A% Lo iR 42 SRR T A BUR I, LS
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8, SEILRTRFEE R JE WU E & B4 A A8 P IR AR Zi L, 51F
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52 MRRE
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