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FRR AR T A E A & FE R T 22 PTFP (7,D) /97> <0 19’ TFP (7,0) /
ar°>0, % U HA & 08 % 58 JE BV 4R A+, R&D i % 06 % 38 3T 55wy 9 30 4> Mk 61 3 3t £ -
RO RBERZHER, WAL BBF TG TR A ERESS L E RN E
BAERZH B, Y R&D ME R LB —FRER, BARFTRTHRAE
SR T A b A P S e PR AR oK TR O RRAT A R R R A A L R R A T
WEB AN A PR FNRIER, B R&D M5 % B I HE A At T
RIEER, 45,

>0 (14)

(16)

(17)

aTFP;:,D) - aTFP;:,O) (18)

AR (18) % ¥ R&D Hf % i % 48 3T — % 58 & BT, 8 B 38k b Bk ok R HE 4 b 4
FERAERARDN, MATENSDRFT G THERERE S & - F
BEREREERZERM, AT R&D HE W T B oL £ PO BEE, B, K
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AR W DL TR R A AL

R 2. R&D #%F i it M3 kAl #7132k & = & mEFFRT
A4 T R&D #6985 69 & e & 7 Fo phak m , B R&D 469 i o 42 36 &
A8 H 5 SRR BOF T AR E L T Al 374k & = 5 7 2 X MRk

2 EARA LB

2.1 HFRF*E

A G AT AT R&D B % 0 % 301 3 A b A PR BB e R 8, T4
THHEZEAREHREERNERXR, ERLF , BUFNAFRRLEEEE
FHALKL AN, —FE, BF A H A R&D HER AT ko F R FL L B
G REFRAAF R A NEER, 5 — @, R&D HL % B %7 4 5 BUF LW -
WEHEEEMK, ELB LN T, EEFELEE M RIEMRSEREEA, T
TR B IR, * T2 FE SCFR ey B R 5] 8, & E AR A 3h 3t 2 A
HME EW AR F %, BT K E — K& R&D 50 B A% 5 4 % 00
TavAFRZENER, HREMD VRS REE, DB T KT R&D H % K
F XA HT A A PR e R, (B R, A IS P AT R B AL E] R&D A
HRADVEZTREFTATHETFEKF, BHHhXHFEILE MR EE
( Counter Factual) ,

Heckman et al. (1997) #2 H # 6] 13 2 IE B 77 % (PSM) K 40 ¥ £ L B3k B R
WA, NEZBE N AIHE-ANE RXD BLERACI AW (BAEL)E
WA Z AT E AR R T AR LAY AR R A B BT (BT X BB A) R e AL B4
G EA T A NHATCR, EFEEHNEFERCEE T MRS b 4 P TR
SVBRTEEFETEANMARN, K T EAHREREREMN, AT, TR
EXEASY FAREAVERLBAS Y HETREL L, REAT
A AR F AV A RKD HFMAEAAL LN EFF 2R KA E
R&D B E W B GRIFH AW £ FFREFZ G EEX F,

FRTE , BRATE R A AR 9 W4, — 42 % 2| KT R&D HL % B %
AW (B AL HE 4 Treated) , 7 — 41 2 M ok % B Bk i R&D At % 0 % 89 4 b
(BHEXT ), HE—NEMNEE ax={0,1}, Y80l #H A ¥ 4 R&D B %
R B tax!” A 1,2 Q@) =min || P-P, | % 0, %4 F E&E R&D
AW A HT G 09 Z T E W E E After,={0,1} , After, =0 F After, = 1 4 | % 7T 4
HavERKD HERERN B, HEE p, RARE TR AN i EFR ¢
HAEREFEKT, ZEEA—FBRE L DR B A A b 4] e 7 5 4l
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WA, EARAXKENERET E, R&D B3 B %4 b & After, =0 1 After, = 1
7 HA B 2 PR R AT AR Atlp,,, 3F R&D A 5% 08 % 4 b 7 7 B Y 2 R R AT R
Atfp; . b @ FE3RAF BT R&D 5% 8 % A 3% A 7% BOUR R&D A58 M AR &
T Mk A R R 22 (B AL FE AL A b B9 P 2 40 EE AR ATT) .
A =E(A, [ tax” = 1) = E(Atfp), ‘tax @ =1) - E(Atfp) ‘tax $=1)
(19)
K 48 4T I B % 4 R&D B3R R S A W BO AT AR LA xR AL, B —F
M, A Logit 47! .
P = Pritax;” = 1} = ®{X,,_,} (20)
3t AR (20) FATAE T, AR A4 Foxd B AL E TNE P, o P
RAAFEEMENTRTH je (ax""=0), E#,QG)FRTHGLEHA W
AR RAS N ICRE S, GAEAMTERE S HAS Lo EFRE
ft. E (Atfp) [tax*"=0,i € Qi ))Tu &R E(Afp) [tax*"=1) , AKX (19)
AR
A =E 1ax = 1) = E(Atfp, [tax™" = 1) - E(Atfp) [tax™" = 0,i € Qi) )
(21)
HAR QU AT SAER AKX ETH
tfp, = a, + B, Treated, + B,Treated, x After, + B, After, + &, (22)
AR (22) Fah b 3 — BNk kK fp, By H s L E U
BREREEN T, G TN EEEHEA N,
tfp, = a, + B, Treated, + B,Treated, X After, + B;After, + AZ, + vy, + &,
(23)
Hep FTEWNEEEE(X,) Nk F# (age) , RA S VARG A A6
TR efla] ZEET, N TEAEIA AW FRN 0 AR, NI —F 3oL FFK
MELWEMB I e E ZE A 1 HATLE, SV H I (exp), RASLH B
RREGCVHEFW N ERE, AL B O EFHES AL EFXNEER
FAHEESYRIUHERFTRAGAEFEACLVERGHEFHN D, THREF
(HHI) , 3% B Z 2047 b BHE 30 A B B B 09 k2R AR & 2 4630, W%
77 (Markpower) , K F #3E E F N B BB R E RS ATU AR, B8, E—F B
ELZBEsARES L FMA N THH N HEE, % FEFE (Profit, ) , R A
A B FLE G A E B E vy, E AR ST B A A SR R AR PT
B(ATET 50%) % 4 % E A A (State) | K & 4 Wb (Private) & 48 % 4 b
(Foreign),;d\:':}j%%ﬁﬂkig%%gjiiﬁ@%%ﬁﬂkﬁfﬁgﬁﬂko R IV DN
T Ay, B9 E DK E, & RN 2 By E ey E & e, & AL 2T,
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2.2 PSM It Fe. 3 2 4 3

# T Becker and Ichin0(2002)3¢@iljﬂ @@Ef/’z\bé@ﬁ\ég,ﬁ)ﬂ EHREN —
X — i <BIC B J7 Kk R AR T B Y 7 F &SR Y AL T 413K B IR By X R
B, ATHERECRERNTEE, RNTHATT RR-FEHERE, X EHFKT
MR ERRET R L&, LRPHEFFERE L ax" LX, |P(X,), B
I RAE S EAVRFB RD HFMEME PX)WERAT, bV ESRE
R&D % & HAFAE B 2 B R AT o iy,

F1 PSM LEEHARHFEMERIEER

# . R 1R St E
L ‘ 1 ok o t it E V(T)/
T E AR A 2o Z WD v(©)
@Y B4 L EE/% t p>tl
T e B 0.113 0.110 1.0 2.30 0. 021 0.85"
Exp 80.70 )
T B & 0.112 0.112 0.2 0.370  0.709 0.87"
T e HY 0.174 0.058 37.3 92.09  0.000 2.74"
Markpower 3 93.40
It B 5 0. 109 0.117 -2.5 -4.68  0.000 0.93"
IC B B 0.008 0.010 -24 -52.88 0.000 0.73"
HHI 98.90
T J& 0.008 0.008 0.3 0.53 0.596 1.00
U 4.703 4.402 25.0 55.67  0.000 0.83"
Capdeep B 94.30 )
It B & 4. 650 4. 668 -1.4 -2.76  0.006 0.92°
IC e HY 0. 089 0.057 33.8 76.90  0.000 1.04°
Profit 95. 80
It B & 0.085 0.083 1.4 2.68 0. 007 0.96"
IC B BT 16. 540 14.750 25.8 59.00  0.000 1.12°
Age 93.30
I i J& 16. 040 16. 160 -1.7 -3.16  0.002 0.83"
T e HY 0. 037 0.027 5.3 12.20  0.000
State 72.30
T B & 0. 032 0. 035 -1.5 -2.67  0.008
IC B2 HY 0.813 0.819 -1.4 -3.18  0.001
Private B 25.10
It B 5 0.813 0. 809 1.0 1.95 0. 051
IC B B 0. 146 0. 148 -0.6 -1.33  0.184
Foreign ~ 36. 60
Uy 0. 150 0.152 -0.4 -0.69  0.490

E. (1) RTESPMBERAT (D) FEREZRPBERTAEA A BARRISRHBELR,

oAb, A RAT s 22 B9 4 (R A /D U PR IC R BCR F (Smith and Todd,
2005) , R #E Rosenbaum and Rubin( 1985) , 4n 5 IC 2 J& e4 AR VB 1l 2 By 4 3+ 1H /)
T 20%, FT A K EE AR B A, DAk f el 0y \ R o it R A, k10
MTHAEBAGHBRASY RR L ENFHEERRER, AT TUEE, AL
WREWATERZ, LG EE LR EH /DT 2.5%, AE 3 #TUERE
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MATKPOWET [« vvvereesemmerieniiiiiniiii PO PPt o
ProOfit feeeeererneemeeremmemeiiiniinenn PO PP OO PPN P
CapDeep [+ rrrerensesrrrrnnnnaenneiiins Lo @
Age [reremree e X eheeti P
State [-eeerrerreeremrenrnenneeeeaaas PR PN M e
EXp [-eeorreveermersmensnse I T PSP PPPPRPRPPR
FOTeign [-+oseereeesmemeemenesneisens X -t e e
Private [«ooeereeeerrrneerrrinenrriienniieens B B
HHL | eereerveeeereeeeceeereeere I ® Unmatched | __

x Matched

—50 —iO 0 1IO 2I0 3I0

Standardized % bias across covariates

3 ERTEFAMEA S RARRERENERE

HORAAXERG CREEMTE FEEAHEN, A, LR Gt 4t E
MARE XTURAERTER G CRT EALE A B2 A+ FEAE
DENZR CREARELE, A tEREREZERL, B TARKSEZ
W,

ME 4 BT ERME S, A2 MAEXLFARETE N, LEARH D
BLoFELETECEAN, EHTERAERSH LD EEL,

I Untrecated [ Treated: On support Treated: Off support

0 2 4 .6 8 1

Propensity Score

4 @ELESSHERIETEE
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M5 TR JE B AR A R B T LUE W IO AT R AL A A AR o 0 A
ENMEREZRN, ABRASGTR A LR, BT, FEHHELHEEEHK
BB Z4E 4 80T, YLUA R CE A PSM #EAT A A By 8 8 2 A 009, B = 9 o &
OA 45 ) 41 5 40 BE 2 3 R R Rl S A

5 L
| “-‘ ar
|\
| "I
4r I A
1
I 3+
I
|
3r I
g ," Treat g Treat
8 ,,: — — — - Control 8 2+ — — — - Control
2r ]
]
1
1E
1k
0 [ ! ! ! " 0 CL ! ! ! Al
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0

Propensity Score

Propensity Score
After Matching

Before Matching
Es5 MEEMFLEAMSRAGISENZZEES ML

23 BT ENE

AXEZEXHT OP 3% (Olley and Pakes, 1996) 2 LP % ( Levinsohn and
Petrin, 2003) Ml &6 &4 TFP, AV HEES T EHE X (K) BT A
B (L) By B 1] 5 7 2008—2014 4, T T Ak 3% hn {8 (Y _add) 7 2008—2009
2011—2014 48 W% A L, % K A OP % (Olley and Pakes, 1996) 3k f& i #
MR AL &R SFAR M, LP % (Levinsohn and Petrin, 2003) # &
SV EFENPEBRTEN T W A ER T &P ENE A, K=
B2 d B ok A b B B P Tk B (Y) Hy B B E R 2008—2014 4F
E, FESELZHEEL ML EHBEE S A & 2008—2009,2011—2014

# TFP,
Az RAERRMBE TV mEER AT B, HEEFF &

O REZGFHLED, SV ZERA RN HEATE ™, LXAFERACH  EXFHREEAER
B 5 T 3 A B LR
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FMMB (BT T ¥ H) WA A 2010—2014 48 | 7 DL Se 4% B R A T ¥ B A
&5 2010—2014 S8y Tk Ao, A JE, % AR B B4R T ok N BdE B gk
B, AR AR T AR = A8+ 567K B E 7, H H 2008 F# 2009
FHT VR mE, FEHRANEZ, FHRMEEZEALT TRARMZEA,
IR M EER, BERAEH#ATEHR.C H40,0P B HEFFEE L
WRHFAREENEFEHRERE, L EINA D NG — A RFAT
H, T LP 3% ( Levinsohn and Petrin, 2003)4Z # Al Z XN A =X W RIET &,
—FRELBET OP EHEMANAEREE,

TN AXFNH L ERFT AL RNBAFEIBEFT TR, k>
d BT, R R A A AR B E RN B T BB H AT BUR W T, R A
04 6 7 55 (046 B (2018)) (B 41 E /N %) By 7 1k 45 8 o B R 5
FIrFIEBHTEE,

24 HAERIRG LA

2K SC R B9 $0 4 R JE T 2008—2014 £ E K 4 it B 09 (4 E A # O & A
VAR EY R EEZER AT AEEE R ST EHATAENE XRS5 %
W, ZHEEES LY AAEL L AR FE LY, ERBET T LA
A DA R RHBOR B A b 3 4 e AL SR T E B B R, 2 HORT R T4 W A E 4 b E B
MABREFATEREE= —, BWE R D Sk E % 53T A BN
ROKAF,2020; 70 TEMKA,2020) . RATE XA EAFEM T UATLAE . (1) &
M3k b Bk 4 4 R LA SOk P AL 28 0%, 3 GB/T 4754—2011 #y [E K 2 54T b
FRoES 5 VB B 4 B GB/T 4754—2002 AT Mk X1 945 v #4755 — AL 2, 2009 Fo
2010 FHFEEF AL ERENL FRBX R FTEHERE LK, RATH 2013
12014 FEH R AL EELE K —MIFLLEEE REFENERF L
W5 Bk R BB EIATEA, (2)RFHEES L EABEU (P E L b4
e e I S S A w7 o | A o L R O D = VLW R - R 7 Bl o | A 1
U 7 N S T B IO B I by A o W S | . 2 = -
FeAEk R 92%, RMF AR ALHEER HAFE AlEH KL Bl
FiEEEFEEFHTERE, Q)M LFaheLE, MBAZARDNT
O Fudh k&, MmOV ATHRALFH L ENBREFRLERRFDIELH X
HEEAT 1 0ME, 84752 KA W ZZ B KM 4.

OFZRANE, RAZT ENARESLRERA G, TR (2018) 4 x4 Tk 3 Ao (8 5 07 %
T RERN, AT EMAEERERERTL L FERE, RARANGY .
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AKX R T SV HER FAFE AL ILH K& EL
FliEEEEHTE FEAMEL LT A 338 E, BE BV RE” 54 #H b
N 20150 o o U ;R 7 S R A 7 U U W ) = - o= ol 2
%J%ﬁﬂ%@?ﬁ%fﬁ,ﬁﬂﬂ%ﬂ&/\ﬁd\?O%ﬂﬁ%fﬁ,%%ﬁ—_\ﬂk}ﬂ?ﬁ%ﬁﬁﬁ
BHRFMGREMLENBTFEHEFLHBEAT | 9E, XHERE
KXTFWRFALEFSCFRE, W THBRAEENZ W, ZIKX’}%‘)%FH
BT EMEFRTE(REENLTEN)HES 1 5 99 T 4 LI 4T Winsor
WH, K2 AREHRERIS,

x2 TEHRBRMESIT

VarName Obs Mean SD Min Median Max
TFP,p 227600 6.583 1. 067 3.397 6.583 9.302
TFPp 227600 3.745 0. 896 0.779 3.774 6.115
TaxcCreditpgr 248840 0.019 0. 067 0. 000 0. 000 0. 547
TaxcCredit 257455 0.024 0.078 0. 000 0. 000 0. 642
TaxcCredit; 257458 0. 037 0.121 0. 000 0. 000 1. 125
TaxcCredit 248019 0.118 0.411 0. 000 0. 000 4.198
TaxcCredit, 186552 0.211 0.918 0. 000 0. 000 12. 630
Exp 257458 0.035 0.118 0. 000 0. 000 0.916
Markpower 257700 0. 105 0.349 0. 000 0. 000 2.197
HHI 257497 0. 009 0.011 0. 001 0.004 0.075
CapDeep 245006 4.496 1.287 0.129 4.486 8. 560
Profit 245196 0.073 0.104 -0.284 0.051 0.713
Age 256058 15.679 8. 684 5.000 14. 000 60. 000

3 RIEZR L M

3.1 R

3T # X R&D frfnﬁﬁﬁﬁ@ HaEFmRFEFRED W, A E LR O
4> R&D B 5% 5 58 E 94T 2 E R %0 R&D MR M A BE X ERA N EA R
@Fﬂi%)ﬂﬁuiﬁﬂﬁ%%ﬁﬁﬁtﬁ/\kfﬂ?%Hi/%@?é’ﬂéé%i&jé’ﬂkbfﬁ/ﬂ'ﬁo A X
BT EFERAH A LR TR, Bl 2T R EFEENNF
Ao A E B R A B R A A 4 [ R AR B AT T, T A R LA R
A Fu [ € 3R A AL B 26 9% Bt R ] Hausman e BT R0 #REFHEL T M
M RARA R Rk 3 Fiw,
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&3 R&DBBFESEFH LN E~REEDT

(1) (2) (3) (4) (5) (6) (7) (8)

A AR PSM

TFP_OP TFP_LP TFP_OP TFP_LP TFP_OP TFP_LP TFP_OP TFP_LP

0.123™ 0.185™ 1.131™" 1.403™ 1.123™" 1.415™ 0.218™ 0.269 ™
(0.034) (0.034) (0.100) (0.100) (0.106) (0.106) (0.092) (0.088)

TaxcCreditggy,

—2.466 " -2.982 " =2.455"" =3.019 ™ -0. 566 ** 0. 656 "

TaxcCreditpgp >
(0.230) (0.230) (0.243) (0.243) (0.211) (0.202)
. 0.763™ 0.785™ 0.761 ™" 0.783™ 0.790 " 0.809 " 0.255™" 0.219™
Xp
(0.019) (0.019) (0.019) (0.019) (0.026) (0.026) (0.026) (0.024)
0. 002 0. 004 0. 000 0. 002 -0.007 -0.004 -0.008 -0.005
Markpower
(0.008) (0.008) (0.008) (0.008) (0.010) (0.010) (0.009) (0.009)
HHI -4.023 " -5.876"" -4.024 ™ -5.880 """ -6.369 ™" -8. 806 "
(0.335) (0.336) (0.335) (0.336) (0.546) (0.544)
0.012™ 0.095™ 0.012™" 0.095™ 0.026™ 0.102™" 0.040™" 0.112"
CapDeep
(0.003) (0.003) (0.003) (0.003) (0.004) (0.004) (0.005) (0.004)
Profi 0.262°" 0.140™" 0.261™" 0.139™" 0.198™" 0.046 0.568 " 0.596 "
rofit
(0.025) (0.025) (0.025) (0.025) (0.034) (0.034) (0.034) (0.033)
A 0.011™ 0.017™ 0.011™" 0.017™ 0.010™" 0.017™" -0.002"  0.000
ge
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
S -0.101™ -0.083" -0.100™ -0.082" -0.123" -0.127™ -0.092 -0.067
tate
(0.045) (0.045) (0.045) (0.045) (0.063) (0.063) (0.058) (0.054)
pri 0.057" 0.062" 0.058" 0.063" 0.018 0. 029 -0.061 -0.062
rivate
(0.034) (0.034) (0.034) (0.034) (0.051) (0.051) (0.045) (0.042)
0. 004 -0.008  0.004 -0.007 -0.029 -0.045 -0.043 -0.040
Foreign

(0.038) (0.038) (0.038) (0.038) (0.055) (0.055) (0.049) (0.045)

3.389™ 5.750™" 3.382°" 5.7427" 3.402" 5.833™" 3.618™" 6.165""
(0.040) (0.039) (0.040) (0.039) (0.058) (0.058) (0.054) (0.049)

_cons

A b B RE 3% R 12 = 12 12 = 4 = # 1 =
F-TLERE FER Fmal FEH FEH rEH s 1 = 4
fTd-gmEE TR FEal FEE FEH FEE fFEs 7 12
Ep-BEE  TEEl FEE FEH FEH FEHE TR 12 4 el

N 200770 200800 200770 200800 121090 121090 91106 91106
R? 0. 020 0.032 0. 021 0. 034 0.023 0. 038 0.635 0.768
Hausman 1582.37 2993.10 1643.76 3110.06 1108.27 2017.67

pfE 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000

EETANREEATER; T T VTR T10% 5% %W BE KT, mAERE R EEA T E 5
B T AXA — 45 oF H 3Lty 29984 MEEA KRB HHIL 5 BUE % 36 % 8 50 Ik,

KT XELERORENE, RANTRXHAT OP 1 LP % A 7 £ & TFP 1§
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HEEE, 7 (1) F7](2) %, §AEIBIE T R&D B % W 58 2 34 W £ %
B &R R, NANMKRE R TSR R&D MR R R E R EE 1% R
TAFERZRSET PES LA FFRA, K THE R&D H %% 18X
B4 A P ey e Lt e, A S (3) ~ (8) FHAT T AR &I, FI(3) M7
(4) HFEL2WHERITHEI, TUFE,EEHT —RFI WX wE &N &H
T, #RETXEEERQN R&D BLH WA BE — KT 3T 2 BAE 1% 8 4%
WAFERENEME, ZATNEITRBE 1N HIT AT EEE N AME, &
T EXICEAT B AE, T (5) ~(8) FEH A LR A b 4 P~ F ey &%
WAL, FEF(S5)FF](6) F, B &/ B 2 2% b A B A i 45 R R&D % 8 &
RPN ABRENRE, ZREANFRERNTEM, KXEF (7) 117](8)
WK R A R, A T MR E R AR AT b AT B -
Oy TR E R RN, 4R B R TaxcCredity,” 8 2 BHE 1% ST K F LR
FEHG, XUHRKD REREEE SO HLOVAEEALAFTRNYHELE N
¥ 5,7 R&D FL % W % 98 E 3k 2047 8 2 AT ,R&D FLH W R R E R ik 4 0 %
WA F AL AEEEFFWR A, ER Y R&D F % 9 % 58 F o 3 e & #f
R E| 3 A B R&D BLE R A A F AL A B E A FREGEFERAE TR, 2 A
8 B R R N E % R&D B 7 8 R 58 L i 3t 7 5 5, R&D L 5% o 4
SWMEAUF AL LEREFETNEK, B, X3 T RDHAFREEELLE
— R Z R IR E R B E T SCE BT X 4R B A R AR, B R&D 5
HMAGUAHFALLAEREFF 2N EA-MHEUAXR, XERNFEER
FHEAE, AR BEAYZERIAE AR NRA? RH TR ALTIEIAX
F—H7 LR N4 R&D 558 2 3l #r b 7 2 dE R Mey #om o

3.2 R&D Tt 5% v . th 57 70 M B AT
321 &N FRHESMH

R B A 4 BN B BRI RS H E AR, 0 2
HA e By N ES G HT AR R R SR A R BRI AL B PR Sl A%
2| R&D BLF B R B 58 E R R, B, A3 8 % A8 K B AT A 4 b B R
WRE KL, k425 LT LR EFHEAR R&D F % 5B 5% 5t B B A &l 4 b
AEEEFRWYMBR, AR OP =4 LP =4 R #4T/# 1, A
Hausman 4 36 & #5% 7 MK E 2 8% 5L B FEAT 04T,

F1(1) ~(3) & LA OP 3EM & TFP Yy Bl & B3 K& 4k B Aok LA
AWV EATE AR, TH(5)~(7) hE K EZ L LP %0 & th TFP, &
P R&D HABAEE — RN EITRABEZENEME, —ATREAEEZE N AME,
WYL, AR LA AR XE BRI R AR R LE, dat 2 R&D B % 8 % 5%
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EXRELCVMEAAVFAEAEENE“UTAXR, 7 (1) F, 445+
4> R&D 1, 5% 9 .58 & /N T 0. 235 B, R&D . % 38 % 4 A 4+ 6l 4 b & B 4
FrREARAMN, TS ARE AT 0.235 6, % hIWH R, &7 (2)
B R E A R&D B %R £ 58 /N T 0.237 B, R&D M % 8 %t B & A A
WA FE R R BRI, TS R E KT 0.237 B, 4R G FI BN,
BEF(3)H, B A A2 F R A P E e R B I ORIl R R
0.180, ¥ VLA I, K& R&D M % U % 58 & o 34 fm , R&D M 5 i %3t 2 F & &
FRORAERRAVERUHFLS VAL RE TN H AV A dET A, B, A&
FI(5)~(T)wfaH BN EN, 74, & (4)F07](8) F, 5% A & R&D
HRABEN—KANE, KRR A MBZE R, AT, HHT R&D F %M %
EalFo A FEZMEEU"XRERLQF LIRS L FHEFE,

®4 R&D BBEEIMAWEFRYORREIT
(D) (2) (3) (4) (5) (6) (7 (8)
TFP_OP TFP_LP

Kbl RESY ERAL ALY KEtpl RELL EHLLY SFELL
1448 1418™°  1.491° 1.129™ 1159 1.128"" 1.534" 0.866""
(0.124) (0.126) (0.798) (0.208) (0.125) (0.126) (0.818) (0.208)
~3.078" -2.988™ -4.134™ -2.370"" -2.508" -2.419"" -4.233" -1.856""
(0.284) (0.288) (1.792) (0.486) (0.285) (0.289) (1.838) (0.487)
0.848™ 0.850™ 1.012* 0.632° 0.806™ 0.810™ 0.987°* 0.658""

TaxcCreditpg,

. 2
TaxcCreditpg,

Exp (0.036) (0.036) (0.342) (0.040) (0.036) (0.036) (0.351) (0.040)
Markpower -0.018 -0.0267 0.075 0.040" -0.022" -0.029" 0.052 0.043 ™
(0.011) (0.012) (0.055) (0.021) (0.011) (0.012) (0.057) (0.021)
- 8054 8836 3183 -8.9N™ -5016™ 646"  3.614 6461
(0.656) (0.674) (3.154) (1.009) (0.659) (0.677) (3.236) (1.010)
Canecn 0.100°* 0.104™  0.045 0.108" 0.019™* 0.023"" -0.036 0.043""
(0.005) (0.005) (0.029) (0.009) (0.005) (0.005) (0.029) (0.009)
Profit 0. 060 0.098™ -0.496"" 0.132™ 0.223™ 0.260™ -0.409" 0.246™"
(0.041) (0.042) (0.233) (0.063) (0.041) (0.042) (0.239) (0.063)
Age 0.013™" 0.014™" 0.008* 0.044™* 0.007 0.007** 0.008° 0.035""
(0.001) (0.001) (0.005) (0.003) (0.001) (0.001) (0.005) (0.003)
5.804™" 5.763™" 6.539™" 5.719™" 3.432" 3.412" 3.776" 3.110™"
—oom (0.030) (0.031) (0.222) (0.069) (0.030) (0.031) (0.227) (0.069)
N 88401 85003 3398 32158 88401 85003 3398 32158
R? 0.033 0.034 0.018 0.051 0.018 0.019 0.015 0.038
Hausman 723.94  742.52  30.94  221.15 1266.45 1173.01 71.26  326.72
P 18 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000

EAETHARMEBERER; T T T RT 10% 5% 1% 1 B 3 MK 3R R 4 AR B RS
HAME T, K&k,
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322 BAATLFRESH

BRKANAER3 PR TAT VRN 0 X pr, B4 AT By 5] 2 9 6 2,
EMEHHEY FE B RAE FEE FRAEEHEVEFTEATL, S
AR AR AN BTN ESRSRID AR LB EL LT, TS PN
R&D it 7 U8 % 3t 1] H7 4> W A 7= = 0 L, o b, AT A AT o K 58 5 3
5 %1 W BARAT I S g, 4 41 AN FE AT X2 & AT (>1.5)
B AT (<1.5&>1.0) PIERBEARATL(<1.0 & >0.5) fRH AA4T I (<0.5)
(UFRHE) X FER 2 B HAT AR, B R E Rk 5 Fr v,

x5 R&D HEEEHS W EF=RHRAITILRRE
(1) (2) (3) (4) (5) (6) (7 (8)

B ARAT L FE R AAT L AR B AAT I R ARAT L

TFP_OP  TFP_LP TFP_OP TFP_LP TFP_OP TFP_LP TFP_OP TFP_LP

0.913™  1.190™ 1.100™" 1.398™ 0.577"  0.659™ 1.099 ™" 1.244™"
(0.156)  (0.153) (0.212) (0.210) (0.334) (0.330) (0.343) (0.340)

TaxcCreditgg

2 119%™ -2, 648 —2.323%% —2.916™ -1.702% -1.861™ -2.553" -2.836"*
(0.358)  (0.351) (0.480) (0.474) (0.793) (0.783) (0.793) (0.786)

odi 2
TaxcCreditgg,

0.730 " 0.734™" 0.822"" 0.871™ 0.959™" 0.977™ 0.797™ 0.805""

Exp
(0.038) (0.038) (0.055) (0.054) (0.088) (0.087) (0.068) (0.068)
-0.012 -0.011  -0.021 -0.019 -0.075™" -0.054" 0.067" 0.071 "
Markpower
(0.016)  (0.015) (0.020) (0.020) (0.028) (0.028) (0.028) (0.027)
HHI —22.254™" -30.650"" 3.688"" 4.327™" -20.003"" -25.377"" -3.047"" -4.851™
(1.337)  (1.313) (0.923) (0.912) (1.485) (1.466) (1.164) (1.153)
0.010  0.097 ™ 0.036™" 0.116™ 0.010  0.074™  0.013 0.088
CapDeep
(0.007)  (0.007) (0.009) (0.008) (0.014) (0.013) (0.012) (0.012)
Profi 0.228™" 0.093" 0.250™" 0.097 0.082 -0.088 0.612" 0.492"
Tolit
(0.051)  (0.050) (0.065) (0.065) (0.101) (0.099) (0.100) (0.099)
A 0.005" 0.011™ 0.009 " 0.016 ™" 0.018™" 0.023™ 0.010™ 0.014 ™"
ge
(0.001) (0.001) (0.002) (0.002) (0.003) (0.003) (0.003) (0.003)
s -0. 052 -0.103  -0.191 -0.273™ -0.224 -0.169  -0.115 -0.098
State
(0.108)  (0.107) (0.126) (0.125) (0.195) (0.193) (0.180) (0.178)
0.078 0. 049 -0.173 -0.236™ -0.066 -0.003 0. 046 0.058
Private
(0.089) (0.087) (0.105) (0.104) (0.166) (0.164) (0.139) (0.138)
0.041 -0.011  -0.150 -0.247™ -0.102 -0.047 -0.104 -0.114
Foreign

(0.095) (0.093) (0.113) (0.112) (0.177) (0.175) (0.154) (0.152)
3.676 ™ 6.113™" 3.458™" 5.899 ™" 3.615™" 6.178™" 3.240™" 5.775™"
(0.098) (0.097) (0.119) (0.117) (0.187) (0.185) (0.158) (0.156)
N 49108 49108 36144 36144 164380 16480 19358 19358

_cons
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gk

(1) (2) (3) (4) (5) (6) (7) (8)

B AAT I o HARAT Ak PR AAT L TR AAT
TFP_OP  TFP_LP TFP_OP TFP_LP TFP_OP TFP_LP TFP_OP TFP_LP
R 0.028 0.051  0.019 0.034  0.051 0.074  0.027  0.035
Hausman 1128.06  1806.84 232.75 471.71 155.78  398.96  114.38 194.57
p 0. 000 0.000  0.000  0.000  0.000 0.000  0.000  0.000

71 (1) FF] (2) BEHFEARAT L ME 4R, B4 R&D % B % 538 E — K T
AHENDHA T AT LEEZENE, ZATE 1%HH T AT EEE N, Kt
B R&D HER A G HH AT LA FH AW EFREFAF U BXR, TEE
R BRL ) B K 497 0.215~0.225 2 18], B (3) A 5] (4) it T @ ARAT L
BRI A, 7] (5) A7 (6) it T FARE AAT b iy Al F7 4 b, &£ 3 R&D H %
WA —KALABBENEE, “AREABEENAME, B BRIET FREAAT
Wb R&D B # &t 61 B & R AR IR E N — A B EWNE U A X
F, T ELAE B R b IE 4% 1 S B I R A4 0.170~0.240 2 8, T LA N,
B & R&D #f % 9 % 78 6 38 i, R&D AL % 08 % 3¢ B AR AT Ik 61 3 4 b 4 7= %
S O BB B AT B, A R ARAT A o R&D A UK G 6 FT A L A
FZEWEUAXFLRLEERRE,

33 BEMEitit

331 H##E®

WRAE B RS B A0 AT B (A B R TE K B R BT e B 3E Ak (RAT))
(EBLA (20081116 ), S o A€ BF & 56 KW AT ¥ 7= Wy e J 52 K
B 50% H B A, R WKt 150%EH 4, (MK ERRE LA
HHEBETREFRTLE AR it b s 0@ ) (M H(2015)119 5)
H— PR DN B PINAEANABATH L E S TR E N T A, % B HFA
SEFR R A B 80% It NBAE T R B A I E it dn ik, AT A5 B HAT A
ik, ZHRMBARTLEA LR ER I BE IR G ENHZE", AT X
UL TR it R AR G A LA THEFHNE % B E B HL
W R&D BB A5, A, KA1 b T ZHAD BT RERRESZEH I, U
FEFKER A BB ARG L LNBAREHEE LR EEHHE
(TaxcCredit) , [ B, £ WA XHEE, RO XAR T FHEFHLE A Witk
WA G AL E 31 A R BB (TaxeCredit, ) (HF % #F & % Ao it 4o R 2 8L 5
A b 7= BT B B AE (TaxeCredit, ) (8 58 B & 30 F Am it 30 B 56 A 5 A b B &
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FIT 7% B B4 He {8 ( TaxcCredit, ) , LR ITE Rk 6 AT,
R6 BHEMST.FHRRKDFHHRREEENETS
(1) (2) (3) (4) (5) (6) (7) (8)
TFP_OP TFP_LP TFP_OP TFP_LP TFP_OP TFP_LP TFP_OP TFP_LP
1.270 ™ 1.649 ™
TaxcCredit
(0.091) (0.091)
—-2.448 ™" -3.137""
TaxcCredit?
(0.190) (0.190)
. 0.625™ 0.830™"
TaxcCredit,
(0.051) (0.051)
s -0.662"" -0.871 """
TaxcCredit,
(0.064) (0.064)
. 0.077™" 0.112*"
TaxcCredit,
(0.014) (0.014)
) -0.024 ™" -0.038 ™"
TaxcCredit,
(0.005) (0.005)
. 0.037 " 0.042"
TaxcCredit,
(0.007) (0.007)
) -0.004 ™" -0.004 "
TaxcCredit,
(0.001) (0.001)
. 0.799 " 0.828™" 0.801™" 0.832™" 0.805™" 0.831™ 0.781™ 0.799"
Xp
(0.025) (0.025) (0.025) (0.025) (0.026) (0.026) (0.030) (0.030)
-0.005 -0.001 -0.007 -0.005 -0.005 -0.002 -0.019" -0.015
Markpower
(0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.011) (0.011)
HHI —-6.4127" -8.925"" —6.416™" —8.922 ™" -6.440 ™" -8.952 ™" -7.033 " -9.560 "
(0.521) (0.521) (0.520) (0.520) (0.520) (0.520) (0.584) (0.586)
0.028 ™ 0.103™" 0.026™" 0.102™ 0.026™" 0.100"" 0.046™ 0.117"
CapDeep
(0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.005) (0.005)
. 0.180 ™ 0.030 0.165™ 0.016 0.132™ -0.015 -0.007 -0.165""
Profit
(0.033) (0.033) (0.033) (0.033) (0.033) (0.033) (0.041) (0.041)
N 0.011™* 0.018™" 0.011™" 0.018™ 0.011™ 0.017"" 0.013™ 0.019""
ge
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
S -0.108" -0.106" -0.119" -0.117" -0.126™ -0.128™ -0.189™" -0.179 ™
tate
(0.062) (0.061) (0.061) (0.061) (0.062) (0.062) (0.070) (0.070)
0. 025 0.044 0.018 0.036 0.014 0.032 -0.019 0. 007
Private
(0.050) (0.050) (0.049) (0.049) (0.050) (0.050) (0.055) (0.055)
Forei -0.040 -0.048 -0.042 -0.050 -0.050 -0.064 -0.119" -0.129"
oreign
(0.054) (0.054) (0.053) (0.053) (0.054) (0.054) (0.060) (0.060)
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(1) (2) (3) (4) (5) (6) (7 (8)
TFP_OP TFP_LP TFP_OP TFP_LP TFP_OP TFP_LP TFP_OP TFP_LP
3.366™" 5.790"" 3.388"" 5.8117" 3.406™" 5.854™" 3.378"" 5.845™"
(0.056) (0.056) (0.056) (0.056) (0.056) (0.056) (0.063) (0.064)

_cons

N 127397 127397 127452 127452 127386 127386 100741 100741
R? 0. 025 0. 042 0. 024 0. 041 0. 022 0. 037 0. 024 0. 040
Hausman 1251.85 2242.61 1263.27 2256.13 1308.98 2234.42 1233.47 1918.57
pfa 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000

WA (1) R () TR E R ER BT ERHED LR G, R&D
MEREREN —RARARAE 1N AT AT LEREEN A, 71(3) 57 (4)
R URFA R E WA FF K R e E, %R B R = KT TaxcCredit,” #
it RBOHRE A 05 (5) A7 (6) & U4k 3 7= Bt A2 0y 4 b #F & 3 A
WA IR T FAE R T = K T TaxcCredit,” B9 51+ 2 B R K 7,7 (7) 7 5] (8)
R DA A b B AR AL A B A b R B R BE B 9k — WK TR TaxcCredit,” 89 %
BAAI R, WERINHMAXBOBEBELTEC VAR FEFABRLBEANSAN
FHEHITEE, KRR R EN R, X — 7 A TR TR R R XA
W RN R AN A R EHR F R AR E S A RE
AEEARE WES, F—FTE T AXEE RO BN, HET iG
T EN,

332 PSM-DID

KT EHFENHE A R&D B3 8 3 @ 77 4 b & F K A& PR FrE A i)
“CUTE BN AT BT HEZ AR EFELREBERX R, BOFH %R
kA ALK & B, 0 T R G B M R IR AR A MR R B AL, R AT
MAE AR (23) XA PSM-DID s # 4T, H T mpafl, AXX#HTT 10
TAHE, §4&, EBAEE L, BE TR SV AEA; ok, RATE B 4]
Fra ok R&D A 5% 6 7 T8 B 31 A0 45 8 X 2 4 & R&D 5% U % F7 {K R&D .
HRAWEALD K —F B R&D FLH M A O F A 2 F F 4 =Rk
FRB, RANGHMX—FERXF OP Ef IP EWAMEL W2 FE 4T &%
AR E 2 S AR A FEAT 3T, Bk Rtmk 7 fTm

O RIERTE B it 2 2, B 5155 R&D % AL 5 00 B 1R 30 B 5, b b, BATA 74T 8 38 B BUE
#0.229.0.234, #it A BE T, G K I 24, 16% B BLA-1E & 730, B ok ) 5 4 b R&D % B8 4 58
JE I T5% 4 A £ 0. 189,
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F7 0 R&D HRBFH B B EX o

(D (2) (3) (4) (5) (6)
EXEEN & R&D # 5% 4. & R&D i3 %
TFP_OP TFP_LP TFP_OP TFP_LP TFP_OP TFP_LP
) 0.138™ 0.188 0.124 ™ 0.169 ™ -0.196 " -0.210™
Treated X After
(0.007) (0.007) (0.008) (0.008) (0.101) (0.100)
i 0.794 " 0.824 ™ 0.772*" 0.789 0. 466 " 0.575™"
X
P (0.025) (0.025) (0.027) (0.027) (0.101) (0.099)
-0.010 -0.010 -0.017 -0.015 -0.039 -0.049
Markpower
(0.010) (0.010) (0.010) (0.010) (0.042) (0.041)
HHI -6.359 " -8.865 ™" -6.223"" -8.651 ™ -4.955™"  -6.158""
(0.515) (0.513) (0.564) (0.560) (1.821) (1.794)
0.026 " 0.101 ™ 0.023 ™ 0.098 ™" -0.007 0.074 ™
CapDeep
(0.004) (0.004) (0.004) (0.004) (0.015) (0.015)
Profit 0.165™ 0.017 0.211™ 0.057" -0.301 " -0. 448"
rofi
(0.032) (0.032) (0.035) (0.034) (0.131) (0.130)
A 0.011™" 0.018 " 0.009 *** 0.016 ™ -0.003 0.010™
e
# (0.001) (0.001) (0.001) (0.001) (0.005) (0.005)
S -0.108 " -0.106" -0.116" -0.126" 0. 096 0.129
tate
(0.061) (0.061) (0.066) (0.065) (0.262) (0.258)
0.016 0.034 0.029 0.038 0.042 0.105
Private
(0.049) (0.049) (0.053) (0.053) (0.227) (0.223)
-0.039 -0.048 -0.017 -0.032 -0.044 -0. 006
Foreign
(0.053) (0.053) (0.057) (0.057) (0.240) (0.236)
3.372™ 5.789 " 3.405™ 5.837™ 4.087 " 6.366 "
cons
B (0.056) (0.055) (0.060) (0.060) (0.272) (0.268)
N 129348 129348 116528 116624 12820 12724
R? 0. 027 0. 047 0.024 0. 041 0. 009 0.022

P AR (2) F B F 7 s 8 TFP 1B B R &, E 4] T H b % H
FZREAHACLABERANFEHERET, BN E AR X AN T E R IR
Treatedx After, 2 Al 1+ R # £ 1% 8 Gt K F £ B A IE, X & ¥ R&D % L £
ERARLEBEZRM T AL AEREFRNRA, X5 AR ER T FRIEH
R&D H S p e xf bk 2 P2 R & vl B — By, MAEREER T HNLA
R&D #5085 Al #7142 [ r AR B “U” Bl x R, EF](3) ~(6) FRATH £ UL
B X2 0K R&D B AR % frd RD A M AR, HitERE T, Tk
¥ TFP_OP i J& TFP_LP {1k 4 % A B & &, 72 1 R&D L % J8 & 09 4 A 41
L B I TreatedX After # [l )1 R #0464 B 2 % IE{H ; £ 5 R&D A % W 2 09 £ K
éﬂ‘*’,gﬁﬁlﬁ TreatedxAfter X T 2B F N A 4FAE, XL T R&D Bt %
FRAR LT DR F RSO H AN A RRF, I & H I R&D B B A &
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WRh RORL , T3t B B R&D L 38 9 4 7= A 6| R, gt 2 B & R&D L 5% U
R 6l F A TFP K FERE L AR THEHAS,

KT H A A ey A M AT % B R&D L 5B A TR B T5% LR
EHXIDFEARA, k8 ILMT LA N A ER 2, 1K R&D M 5% U 74 AR 41 Ao
% R&D HLF WM A RANEITER, EEHT —R7APHEZXE, £1K R&D
BT AR T, 2 I TreatedX After B ZH A E 1D ST K F LR ZFH
;7% R&D B 50 R A R4, 8 B IR TreatedxAfter 72 8 2 Wy 1, X3 9 &
T AR R E G, K E R&D B 30U 4% 58 L 0038 Am , R&D H 5% 8 . 5 A L4 3
A TFP 2 (842 #8504 S5 0ol R BL Ja 3 8 bt , B AR AR 8] “ U” ALk A

#*8 1ol R&D BB SRR : LS L =Xl 53

(1) (2) (3) (4)
1% R&D # % # B R&D BL% A %
TFP_OP TFP_LP TFP_OP TFP_LP
0.125™ 0.171™ -0.164" -0.178"
Treated X After
(0.008) (0.008) (0.099) (0.098)
0.767 0.786 " 0. 440" 0.563 ™
Exp
(0.027) (0.027) (0.097) (0.095)
-0.019" -0.017" -0.024 -0.031
Markpower
(0.010) (0.010) (0.040) (0.039)
-6.258 -8.709 " =511 -6. 604
HHI
(0.567) (0.564) (1.771) (1.739)
0.023 ™ 0.098 *** -0.013 0.069 ™
CapDeep
(0.004) (0.004) (0.015) (0.014)
0.208 ™" 0.052 -0.288 ™ -0.413™
Profit
(0.035) (0.034) (0.127) (0.124)
0.009 ™~ 0.016 " -0.003 0.008 "
Age
(0.001) (0.001) (0.004) (0.004)
-0.118" -0.124" 0.119 0. 160
State
(0.066) (0.066) (0.250) (0.246)
0.034 0.043 0.077 0. 130
Private
(0.053) (0.053) (0.217) (0.213)
-0.013 -0.030 0.015 0. 061
Foreign
(0.057) (0.057) (0.230) (0.226)
3.399 5.833™ 4.0427 6.354 ™
_cons
(0.060) (0.060) (0.260) (0.255)
N 115755 115755 13593 13593

R? 0. 024 0.041 0. 008 0.020
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333 PHAHAER

WE 2 550 M B AT SRR A R Rk, B Rk R AT R 3 A
Auitduly  R&D M AW A G H b Wty 2 B & & = R0 R iz 2 T
T EBRRFPERHERRET —ANXHKPHTE - N ZBRY W, A
T — B, A XE L T Jacobson et al. (1993) & B % F| JH 2 o 47 = 3 AT
TR, KA LT it 2.

k=7
TFP, =y, + 2 yievent,, ., +¥,Z, + 6, + &, (24)

H o event,, , RAFXFERMET LI Z b F O ENEE, RANKER
AT Ry, R B EHF kR, I 4 Ak B A A A R £
Fo MRy, Ah<OMFRFEAYBNFE WIEAFETFHES BT, K,
AR EARTRE, N GEA LR AT BRAERRPATZN, CEFEF
ZR A HAFAAEBBEE, EMETERER6 FILRK, BA k<0 B9F 0 v,
B EESEE FREGETEELRY O, KPR T ARME L L5 TR L
W WMERREZR, N E=0 T4,y FiHEFHEF LA, KAT KA
BAERFRIT N AEFR, BIKTE, LRl P85,

1.5F

o3k

Bl R 2ERAE

4 3 =2 -1 0 1 2 3 4 5 6 7
LS MU P 2 06K S B S A 4
El6 TEEBKRE

334 FHARAFLREIELMEAE
EHEEEE TR KB BB AAT VB8 # A R&D B % 8 % 0 8 & L0
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Z 5, 0, AT 6 H A b 3% B R B B8R o o B g R TR T BEAT E BT AL
£ 9 ZUAIH AL R&D HFEMAEE W A NIRER 2 HITER, E5H
RAT I g FEARE F 5 (1) 5] (5) 4 R B 78 X B I Treated X After By Z # T
FAHE MEF()MA(O)WEITABEEAN A X R AEGSRATLFET
B9 R&D Ht % I8 % 98 B 7T LAy 6 7 4 M A7 R R B 80, T 1L 8 B R&D A 3R K
58 JE SR A b A PR R AR A R FI O, BB ARAT L EARL A, 7 (3)
FaF| (7) 2 B I TreatedXAfter By 2 %% B % H IF  (HE 7| (4) F1(8) 8 & H % 7%
BEARMR AT MR, X U0 & HH R&D B35 & o LR #RE A
TR FH AL EFEKFRA RGN KCEBEEAREAAR, & LT
%1 ,R&D FL#HH % 50 F L TFP Z H @ E“UT A X ZRAEGRATLF Z
FAEW  ERITAAT L F R AR R&D B % 8 %77 R Al F b £ &%, X

A A A R AAT Ak 8 A b 9 8B R RN X R R S BT R IR B
R&D M. 5% 5. 78 L B, &% FE IR BARAT M4 b 89 B 37 sk AR, ATl 232 A4 b &
P23 T 8 BOARAT W By A BT A DU R N EERRAE, 4 R&D it 5 6 %58
I H B R A2 PR A b B B R R AR, R R AT K e KU 4R A A b R
% R&D B % 08 E F SR AR, AT A L 2 AE F S B YIRS E
T, A ERBEXFERZ L ATH T AL NEalFa s 5al sk, x
A B ET B B AR A A b A PR R PR

®9 AEBAITIL R&D BB R B =5
(1) (2) (3) (4) (5) (6) (7) (8)
TFP_OP TFP_LP
BRARAT L TR AAT & B AAT I R ARAT L
T#EL  wWIEL  EEL FHE  KEE wEAE  KEKE  EHKE
0.123"* -0.165™ 0.096™*  0.164  0.170™" -0.175" 0.124™  0.046

Treatedx After
(0.009) (0.080) (0.017) (0.205) (0.009) (0.085) (0.017) (0.272)
. 0.732™" 0.365™ 0.853™" 0.858™" 0.754™" 0.518™" 0.870™ 1.034""
xp
(0.031) (0.110) (0.055) (0.234) (0.031) (0.108) (0.054) (0.303)
-0.024™ -0.030 -0.014 -0.103  -0.025" -0.059" -0.002 -0.010
Markpower
(0.012) (0.036) (0.020) (0.092) (0.012) (0.035) (0.020) (0.118)
HHI -4.659™  -1.300 -9.160™ -15.822™" -7.017™" -2.226 -12.296™" -6.464
(0.766) (2.294) (0.928) (3.403) (0.759) (2.457) (0.918) (4.274)
0.023™ -0.017 0.014 -0.036 0.101™ 0.076™" 0.082™" 0.110™
CapDeep
(0.005) (0.023) (0.009) (0.037) (0.005) (0.013) (0.009) (0.051)
Profi 0.169 ™ -0.402" 0.351 ™  -0.103 0.012 -0.563"" 0.213™ -0.482
rofit
(0.040) (0.134) (0.073) (0.323) (0.040) (0.128) (0.072) (0.429)
A 0.007 ™ -0.007 0.013 ™ 0.008 0.014™ 0.005 0.018™  0.007
ge

(0.001) (0.012) (0.002) (0.010) (0.001) (0.012) (0.002) (0.013)
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gk
(1) (2) (3) (4) (5) (6) (7) (8)
TFP_OP TFP_LP
B R AAT & R ARAT L BB AAT & TEBARAT I
KA wEA KEE  EHEAE  WHE FHE KEE FHKe
-0.130"  0.068 -0. 109 0.609 -0.159"  0.085 -0.081 1.335°
ate (0.077) (0.170) (0.136) (0.581) (0.076) (0.155) (0.135) (0.699)
0. 008 0. 041 0. 024 0.111 -0.000  0.103 0. 049 0. 167
Private
(0.062) (0.135) (0.112) (0.429) (0.061) (0.101) (O.111) (0.422)
-0.013 -0.026 -0.086 0. 093 -0.052  0.013 -0.077 0.271
Foreign
(0.067) (0.124) (0.121) (0.472) (0.066) (0.099) (0.120) (0.517)
3.466"" 4.183™ 3.374™ 3,618 5.877"" 6.390™" 5.935"" 5.7857"
- (0.070) (0.446) (0.126) (0.534) (0.069) (0.351) (0.125) (0.591)
N 81434 9986 34830 3098 81579 9841 34844 1503
R? 0.021 0. 007 0.031 0.035 0.038 0. 020 0. 045 0. 048

BIEEHL, AT UL R&D A % 08 % 38 5 8 75% 2 8 AR R B A4, BLfK
2Rk 10 Fro, 71(1)F(5) it 4 R 2R, X LI Treatedx After 7£ 1%
GATAKTFERFENE, WA (2)F1(6) T X BN & BB FE N 7,3 E R&D
78 R T DL 4O R X AR B LT, B R&D AL # R At AR 4 A A
TFP 7 4 T ##R,  1% R&D B % ok fe b 2L 7= 4 TR #E1E A, Bl B3, 42 7|
(3)F(7) B (4)Fn(8) it 45 F & o 1K R&D % % xR AAT b 7= &
WAL, T E R&D LM %A= AW BB, MERA| S BERSR
HRERKAIET BANIAE, AR AAT L+, 1K R&D B %W A58 E st A+
Al A TFP 7= £ B 3 8 35 2% 5L, & R&D A % 0 2 38 2T 275 £ R By 0
H 8L, B A R&D B % 9k % B8 JE B9 R B 36 dm, 7 AR R B < U AV R, T
TR AAT b FIRAF L o = A RHAER, G BREWHEATHE

F10 REBHAITL R&D BEREE A LEKI S
(1) (2) (3) (4) (5) (6) (7) (8)
TFP_OP TFP_LP

B BOARAT Ak TR AAT I & B AAT TREARAT U
e wWIEWR  WEL  EHEEE O KEKE EEE  KKE 1 4%
0.124™ -0.154™ 0.094™  0.164  0.172"" -0.163° 0.123""  0.156
(0.009) (0.072) (0.018) (0.204) (0.009) (0.080) (0.017)  (0.198)
0.732° 0.354™" 0.843° 0.859™ 0.750"" 0.481" 0.860°" 0.943 "
(0.032) (0.114) (0.055) (0.227) (0.031) (0.109) (0.054)  (0.221)

Treatedx After

Exp




%10 %% 3 1 R EMi: R&D BAB A B Ak £ F R ey L uF R 183

S
(D) (2) (3) (4) (5) (6) (7 (8)
TFP_OP TFP_LP
& B AAT R ARAT L B R AAT R RBARAT L

e  wEE  WER  HEE  KEE &HEE KEKeE &Kk
-0.026™ =0.007 -0.014 -0.112 -0.027" =0.020  -0.003  -0.115

Markpower
(0.012) (0.034) (0.020) (0.090) (0.012) (0.036) (0.020) (0.087)
HHI -4.736™"  -1.089 -9.252"" -15.734™" -7.139™" -2.452 -12.356™" -18.182""
(0.768) (2.331) (0.930) (3.301) (0.764) (2.336) (0.921) (3.209)
0.022°* -0.013  0.014 -0.041 0.100" 0.070™" 0.082"" 0. 055
CapDeep
(0.005) (0.026) (0.009) (0.036) (0.005) (0.013) (0.009) (0.035)
Profit 0.168 ™ -0.415™" 0.343™"  -0.026 0.010 -0.551"" 0.204 " -0.236
(0.040) (0.135) (0.073) (0.311) (0.040) (0.125) (0.072) (0.302)
0.007** -0.006 0.013 """ 0.005 0.014™ 0.005 0.018™ 0.015
Aee (0.001) (0.011) (0.002) (0.010) (0.001) (0.009) (0.002) (0.010)
-0.137" 0.045  -0.108 0.606 -0.166" 0.086 -0.079 0. 659
Sate (0.077) (0.167) (0.136) (0.577) (0.077) (0.148) (0.135) (0.561)
) 0.015 0.037 0. 024 0. 108 0. 008 0.093 0. 049 0. 148
Private (0.062) (0.132) (0.112) (0.426) (0.061) (0.096) (0.111) (0.415)
o -0.008 -0.003 -0.095 0. 084 -0.044  0.046 -0. 087 0.111
Foreign (0.067) (0.130) (0.121) (0.469) (0.066) (0.093) (0.120)  (0.456)
3.468 7" 4.141™ 3.3717" 3,681 5.872"" 6.416™ 5.930™"  6.048 "
- (0.070) (0.430) (0.126) (0.528) (0.070) (0.291) (0.125) (0.513)
N 81038 10382 34717 3211 81038 10382 34717 3211
R? 0.021 0. 006 0.031 0.035 0.038 0.017 0. 046 0. 053

4 H—F o Hr. RIS B E RIS A

KX —ANEE LI, RAEE W R&D M % 0K .08 fe 40 82 5 4 3 o
TFP K, 7 3 & B9 4 40 78 5 0 47 i) T 1R R 3 4 b 89 TFP, A X R & & & A
AU FERIOF AV T AL, WLAMZITRNY N XBEAZE, AT
R&D #f % 0 %, KT AR T 81 34 Wk B9 TFP? 3 F % ol B B9 NP & A By
THRAENA RED HAERM S AW EFRX AN AR, MEATUNFEY
ATAIHTBOR R L R MR EA, 26 XFS Mo NE R0, RATE
A B E QI HE S G AR E TR AT ' A - IR ST,

F 11 CAR T G134 b R&D B 5% 6 % 8y % v AL s i, 3 o 42 BE AT Uit
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F 11 fl R&D F#E R AL R F 547
(1) (2) (3) (4) (5) (6) (7 (8)
TFP_OP TFP_LP TFP_OP TFP_LP TFP_OP TFP_LP TFP_OP TFP_LP
0.023  0.041™  0.023  0.041™" 0.384™ 0.446™" 0.381™ 0.443™"
Treated X After
(0.015) (0.015) (0.015) (0.015) (0.053) (0.052) (0.053) (0.052)
Treated X Afterx 0.011™ 0.014™ 0.012" 0.015™
Inno (0.001) (0.001) (0.001) (0.001)
0.007 " 0.010™" 0.007 ™ 0.011""
Inno
(0.001) (0.001) (0.001) (0.001)
Treated X Afterx -0.007 " -0.009 ™"
InnoxDum_HRD, (0.001) (0.001)
Treated X AfterX -0.038™" —0.042™" —-0.037"" -0.041""
Marketindex (0.007) (0.006) (0.007) (0.006)
Treated X Afterx e e
-0. 006 -0.007
Marketindexx
Dum_HRD, (0.002) (0.002)
-0.333"" -0.439™" -0.333"" -0.438""
Marketindex
(0.006) (0.006) (0.006) (0.006)
- 0.797 ™ 0.825™" 0.796™ 0.824™" 0.756™ 0.774™" 0.756™ 0.773""
Xp
(0.025) (0.025) (0.025) (0.025) (0.024) (0.024) (0.024) (0.024)
-0.017" -0.019™ -0.017" -0.020" -0.011 -0.012 -0.011 -0.012
Markpower
(0.010) (0.010) (0.010) (0.010) (0.009) (0.009) (0.009) (0.009)
HHI -6.320"" —8.804™" -6.317"" -8.788"" —4.494"" —-6.426™" -4.486"" -6.416""
(0.518) (0.516) (0.518) (0.516) (0.502) (0.490) (0.502) (0.490)
0.024™ 0.099 " 0.024™ 0.099™" 0.015™" 0.087" 0.015"" 0.087 "
CapDeep
(0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
Profi 0.165™ 0.017 0.168™  0.020 0.315™ 0.214™" 0.316™ 0.215™
rofit
(0.033) (0.032) (0.033) (0.032) (0.032) (0.031) (0.032) (0.031)
A 0.011™ 0.017™ 0.011™ 0.017™" 0.008™ 0.014™" 0.008™ 0.014™"
ge
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
S -0.108* -0.110" -0.107" -0.108" -0.052 -0.033 -0.051 -0.032
tate
(0.061) (0.061) (0.061) (0.061) (0.059) (0.058) (0.059) (0.058)
Pri 0.021 0.034 0.021 0.033 0. 025 0. 046 0.025 0.047
Tivate
(0.049) (0.049) (0.049) (0.049) (0.048) (0.047) (0.048) (0.047)
Fored -0.031 -0.044 -0.032 -0.045 0.022 0.033 0.022 0.033
oreign
. (0.053) (0.053) (0.053) (0.053) (0.052) (0.050) (0.052) (0.050)
3.3277 5,728 3.328™ 5.729™" 6.078™ 9.354™" 6.075™" 9.349"
cons
- (0.056) (0.056) (0.056) (0.056) (0.074) (0.072) (0.074) (0.072)
N 127805 127805 127805 127805 129348 129348 129348 129348
R? 0.031 0.053 0.031 0. 054 0. 080 0.135 0. 080 0. 135
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W45 22 7 Dum_HRD, MR &, LK AR A & R&D H 5% 8 & 4 b 5 1%
R&D B3k oA by 7 U # e, AFI (1) Fn %] (2) 7 LA & 2, Inno #y R # 4
1% W 51t AKF E B % E1E, 2 B I TreatedXAfterxInno By 1T 2 #7 1% th 42
WAFERENE, XKASLAHFTIURFRHESCY £ FFRA HEL L
B 66 A 1R A R&D B3 A xt A b A = R AR AL M B (R Sk 1F A
AR, WX RKIE R&D B 5 5o x5 BARAT A Al Hr 4 ol 7= A 40 ) 80 5L 8y
F5, O AES(3) A F](4) F AN Dum_HRD, , Inno 8 & # & % 4 I, ¥ ¥ £
WA B FRI T A FFE, 2 B I Treated X AfterxInno 89 1T & & 1% 89 4 it
AF B EHIE, A% BN TreatedxAfterxInnoxDum_HRD # {1t Z # £ 1% W %
WAFLEZENG, EEXFHERT LI R&D M 5% 9K & B A SR Exf 4
AW PRI NI, ERELRARN FERAE A, Wit 23, £1K
R&D MR REH AL A,k B 6 F i A RA B FRIT 4 7= F K
? 7 % R&D ﬁ)‘ﬁﬁ’ﬁ?@?ﬂé)@ﬁ’]/\k#ﬂ,#ﬁ HoRT 4k B E 6Bk A R AR

RN B F K, & AR XA, TR R&D B 5% B & At 6l 7 4 ok 2 P i (R
HE R ,Hé}&%/\lk)ﬁ o Bl BT 6 A o 4R A T B (2R 2t R&D MR R &
BEALAER T K R&D R AR AEE SV RN R FERK, AT
R&D B A m kLAt & R RIFBZNEAN LR HEHE U A
#H,

FI(5) ~(8) LA T Sh#p l FL IR o BORE T Fxt R&D L 5% 8 % % v 28 Bt oy i
TER, AFI(5) F 5] (6) B f it % R &, X E T Treated X After X Marketindex 7£
1%t 4 it KF £ 82 K 7, T Treated X After TEE 1IN EITKFLEEEN
E, XBEREAEL RBUFTIHH T ,R&D F % o4 4 b 4 7= 42 A 7= 4 9
R PR RN, T A A B A T 7 SR AT T R, R&D B 9 08 4 3 A b A R A
B NAIHI B, EF () F(8) F AT X 4 & (& R&D # % 4 % Dum_HRD,
T E 4R L R, Treated x After By il it R H 7 1% 8 K1k K FEEZFHIE,
Marketindex B 11 & #E 1% 8 51t K F £ B F 7, 3L & F 4% & A&
FHULT ,R&D 7 9k f x4 W A 7= 2 ey (R 3k B R B3, T O B9 W 4 TR
FIFAWAEFRESA, F—F H, X E I Treated X After X Marketindex By % # #
7 1% Gt AKF LB 3F A F, U0 BOR 35 T BURE & K40 %) R&D A 5% %
By 2 P AR RBL , BXFE I RN B A2 E R&D B3R 4k PR
P R R ? K E IR Treated X AfterXMarketindexxDum_HRD, # 4 & & |
X 2% R&D HLA WK% 51K R&D BB RE SV 2R E , BRFNTHTHE
FEIRT AlF 4 Ak R&D HL 3% K R o £ 77 AR, OF B X E R&D At % 8 4 b
B AP RANMHREE AL, A WA E R0 KW, R&D 5% W &
XA A PR R R (R BN, — 7 T KA A A b PR A B AR A B 4R A ax A



186 Z 5 ¥ & 2023 4£ 9 H

SR E i B 82 E R&D B 5% Uk % 8y 4 b A8 H R K fe 58 A b o 2 7
ERIABNLE FBK; 7 — ﬁ@ B B T 3 T FxE R&D A %7 08 . 8 A 72 (R
HUMP AT BENIH, I EL TR EAER R&D 5 A b7 & 1K R&D #
R A A b SRR BN B A
PEAMEBIET A= EQH MR AT TRANGHER, AT RTH#

PRAE AR L 1 0 ¥7 S o, AT UK 4 37 4 b R&D A 3% 9K % 58 2 80 49 AL & Dum_
HRD, 1 % X 4 B R&D H % 3 % Fo i R&D % 0 % 7 Bl 4% A 41 09 %) A o
ARG RAER 12 34T, 7 (1)7?[1 7 (2) H , & B I Treated X AfterxInno & it
ABAE 1% AT KT LR E N IE, K EI Treated X AfterxInnoxDum_HRD, #y
It RBEFN A, X —FBIET RD MF M Aol = S FHEAT
Al A PR TR A A PR R TR A R&D BB R R B A PR R SR N R A
Pek, BB R&D % 9%k & 4 W o (2 3 300 B 3% /D T R&D # 5w ek, 71
(3)#8 %] (4) #F, % H I Treated X After x Marketindex #] & %t & & % i, X B M
Treatedx AfterxMarketindexxDum_HRD, By % %k 4 & & % LR WA BT T
T4 MMl R&D B 7 98 fe % 4 Mk 2 7= 2 By (R 0 20 1, 17 EL % R&D M %k 4,58 &
Ak H 1R R&D A5l e e 3 s B E oK, B (5) FFl(6) PR B m AT
A b F= R F AR B T T B AN B3, &K I Treated X AfterxInno By £ 1+ £
B E RN IE X E I TreatedxAfterxMarketindex 1+ 2 # 8 2 % 71, X U H [
BERSYFSUFSHFT I TAANEEAFEN TERNER ST X —F,
BATT AR, — 77 T, R&D B % 8 fo 3 b Mk 2 7= 3 7= A B 3 WY (R 3R 33 BL, T 3X
FEHIER R LN, BN~ HE ERHFL VA FmFREA BFH
WTHEERRT A EmRWEAER; 5 —F @, R&D 5 5 &7 3t A
P55 A BB T A RO, A28 R&D LS A BR Ak o B (KT IR R&D At 5%
JR B JE A N BORE T 3% T TR 2 04 R&D BB B R B A R R IR,
A3t E R&D AWM BB ES LIHREE A, Wik 23, & R&D # % 8 & 5t
WA b A PR O By AR SR, R A P A B AR BUR T T
AANEHFERER AN, Bk, A XEL—RAREETA,8IET R&D B

TR AN EFRERER NN FEE URBBRTX AL EEONAANT
fe 77 7E B R

F 12 1l R&D %t 2R 5 B 61 F 3R A0 BUR AL - WA S L s %I 43
(1) (2) (3) (4) (5) (6)
TFP_OP TFP_LP TFP_OP TFP_LP TFP_OP TFP_LP
0.024  0.041™" 0.3817" 0.442"" 0.349™" 0.394™"
(0.015) (0.015) (0.053) (0.052) (0.057) (0.056)

Treatedx After
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gk
(D (2) (3) (4) (5) (6)
TFP_OP TFP_LP TFP_OP TFP_LP TFP_OP TFP_LP
0.012* 0.015™" 0.006 " 0.007 ***
Treatedx AfterxInno
(0.001) (0.001) (0.001) (0.001)
0.007 ™ 0.011" 0.003 ™ 0.005 "
Inno
(0.001) (0.001) (0.001) (0.001)
. -0.008 ™ -0.010 ™"
TreatedX AfterXInnoxXDum_HRD,
(0.001) (0.001)
-0.037™" —0.040"" -0.041™" —-0.045™"
Treatedx AfterxMarketindex
(0.007) (0.006) (0.007) (0.007)
. -0.005 ™" -0.007 "
Treated X AfterxMarketindexXDum_HRD,
(0.002) (0.002)
-0.332"" —0.438™" -0.329"" -0.432""
Markpower
(0.006) (0.006) (0.006) (0.006)
. 0.796 " 0.825™" 0.756°" 0.773™" 0.760™ 0.777""
Exp
(0.025) (0.025) (0.024) (0.024) (0.024) (0.024)
-0.017" -0.020™ -0.011 -0.012 -0.015 -0.017"
Markpower
(0.010) (0.010) (0.009) (0.009) (0.009) (0.009)
HHI —-6.298"" —8.763™" -4.479™" -6.407"" -4.561"" -6.497""
(0.518) (0.516) (0.502) (0.490) (0.506) (0.494)
0.024™ 0.099 ™" 0.015™" 0.087"" 0.014™" 0.086""
CapDeep
(0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
Profi 0.168 ™ 0.020 0.316"" 0.214™ 0.312™" 0.208""
rolit
(0.033) (0.032) (0.032) (0.031) (0.032) (0.031)
A 0.010™" 0.017™" 0.008 ™" 0.014*" 0.008 " 0.014™"
ge
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
g -0.105" -0.105" -0.051 -0.031 -0.052 -0.036
tate
(0.061) (0.061) (0.059) (0.058) (0.059) (0.058)
0.022 0. 035 0.026 0.047 0.033 0. 050
Private
(0.049) (0.049) (0.048) (0.047) (0.048) (0.047)
-0.031 -0.044 0.023 0.033 0.030 0.036
Foreign
(0.053) (0.053) (0.052) (0.050) (0.052) (0.051)
3.3277 5.729™ 6.073™" 9.347™ 6.026™" 9.279™"
_cons
(0.056) (0.056) (0.074) (0.072) (0.075) (0.074)
N 127805 127805 129348 129348 127805 127805
R? 0.031 0. 054 0. 080 0. 135 0.081 0.137
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5 w5 es

SV RIFAEFLELZFARERENEEZ R A, 015 K E A0 H 4L
RENRAZXREE, PELHFRAELANTEA, 2T MR MEMH R&D L%
AT B T A b A PR R N A AL, TR YA E R EE X
W R e, AXRENEEZZLBAIAWT. (1) HAEFELE F % R&D H#
WA F AL TFP W B S T L R&D M BB A Aol #—FLAN,
EFEQH AL R&D FF M AEE L A TFP 2 6 74 £ A 5 B ay 8]« U”
AR F, (2)FF K5 F R E % B AR R EX 28, ZE 1K R&D 55 3 % 1y 61 3 4
A R&D B # R x4k TFP F= 4 7 R 38 B0, T 72 & R&D L 5% i % 19 61
A R&D HLE M At TFP = A& T H %M, wkkil, FEEET
R&D # % K . xt s E A LA # A  TFP W ER B M T B AT E M, (3) A
HE R I R R&D B H B I A A TR A b A R T
FETFH A IMH T R&D BLHE M Rt £ FFRE RN, gt 2P E A
R&D #f % s 3t 4> Mo TFP 30 Jh 38 B 8 AF 4 M 2 38 3 10 38 4 b 61 307 A< 4136
BFTHEARE = AE B, Xt £ KXt R&D B % 8 % o 4 #7 4
TFP 2 [\ A ]“U” & X Rix — H A 3 50 0 & A4 o B Ao 9 ZE AL B AR

BRAELUFRL D - NERBER N EESF, ANE, PEFEH
WAIFT R KRB, A TEFEMARM L HAA R XN, L
BT HETRBTRAD VB AANFED" AL AFTFREN, L
EXNENHLFA M GHRFARSLHUAESEESKE, Al
e wRBFREEBUHEARKIE BREFREUARDIIRNZAG
RELRERZ Nt RBEFMBERFERALEERBRNHE @R L, X5t
FRBF U F R 7 X3 BRI B, R S R KB T DAL 7 e
BV H LB ERENREZA T AL AT &R I A A F A
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A Nonlinear Study on the Incentive Effect of R&D Tax
Credit on Chinese Enterprise Productivity

Jian Song'  Yijing Wang’

(1. School of Economics, Institute of Politics and Economics, Nanjing Audit University;

2. School of Economics, Nanjing Audit University)

Abstract R&D tax incentive policies is an important tool for implementing
innovation-driven strategies. In-depth understanding of the incentive effect and internal

logic of R&D tax credits on the productivity of innovative enterprises is closely related to
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building an innovative country and reshaping new development advantages. Based on the
typical facts, this paper constructs a decision-making model for improving corporate’s total
factor productivity (TFP) and includes R&D credit factors, and then uses the data of
Chinese technology survey companies from 2008 to 2014 for empirical analysis. The study
found that in China’s local innovative companies, there is a nonlinear relationship between
the R&D tax credit intensity and the company’s TFP. Among the low-density enterprises,
the R&D tax credit has significantly increased the enterprise TFP, while in the high-
density enterprises, it has a restraining effect. Further, we verify that R&D tax
deductions enhance corporate productivity through product innovation, while government
intervention in the market suppresses the productivity incentive effect of R&D tax
deductions. That is, “internal enterprise innovation” and “external government intervention”
are the two channels through which R&D tax relief affects enterprise productivity
nonlinearly. This research has added new knowledge for the implementation of more
vigorous inclusive policies during the 14th Five-Year Plan period, and provided useful

enlightenment for the improvement of enterprises’ technological innovation capabilities.
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