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RN -11.036™—0.448"" —11.037""-0.403™" —11.029"" —0.473""" —9.734™ —0.466"" —11.628"—0.327""
(-30.036) (—5.813) (—19.871) (-3.508 ) (—22.416 ) (—4.532 ) (—14.634 ) (—3.078 ) (-21.752) (—3.206)

AT 9278 9278 4238 4238 5040 5040 4639 4639 4639 4639
i7ilk Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Ay Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Adj R 0415 0.169 0.392 0.171 0.432 0.171 0.307 0.114 0.423 0.218
F 323251 25.181 138.501 14.267 184.453 12.189 64.810  7.587 123.893  7.389

T U R IRTE 1% 5% 0% K B 3 S N O E . TR

S VAL AR BE2IGT , BIAREL T N BRI R 230 22 9 Al F R A R RSO0 SEAT B T
A 225/ (R Al 384 B B LR i BT e, R R 3 L AME AT, sk rT RS2 i T
HRBIE R 2 B A YAl F B BT BAT B 285 A e LUAE Al AT IR A DR N R i L 8 1y 2
%, Al B A BRI [T Aol AT A SR EA T A5 B2~ (XU AN £ 52 88, 2018 ) Rt [
A YRR BEAAT A AT LI Ry SMERAIE A 2 6, 70 Aol BT« 1 52 5 0 THEAT RO R i 4
e

O Lo RS BE T 20 R EE 5, ZRBCRA AT b, 5 B3R R R0, RAR

B R BN B AR T A e B 3“4 B4R G 7
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3. MR B RN A3 P 3R B A MY R A 56

RIS, M R EH (2018 ) e SELES KAk i % Bl B 4 it H w5 81038 A e i3 H 4
AT FFBR LA™, SR I BE BRI AN o LLBORF BT MU 7 Bk 3 5 A B AR
F W BLHT ARG R S A3 A PR AL, 3 SRS BT 2 188 A TRT R A500 X BIH 45 i AN A 0 ol 1 A s

23BN (7)) Ry A b FRAT R B BT I 5 AV B it 22 5 A [ A 2080 oz XoF ) 3 50 £ ) 5 W)
InnoPIIA R E0H~3.559, 511 (9) Ry 4 M SRA BURF AN 4 Mk 2 1 B 9t 2 45 A R 2800 %o B BT 4K
IR, Inno PR IA RN —2.747 , — 35 BARHIAE 1% /K- 8.3 (B3] (7) W Inno PXT B BT 8
S BE K o PR I, Bt e 50 A TR 2550107 % R A IR 1 I s A ARG Aol 1 B0 5 e 4 v /E FH B
558 o 51] (8 ) A A M ARAF R AN 4 M 52 {ER A A i 5 A RIS XA 38 o 8 A 52, Inno PIRI A 2R
BR—0.766 , HAE1%7K T L2 51 (10) A4 b ARAS R BT R MU = B 2 B2 A [ RERIUNE
SN R B S0, Inno PRl 2808 —0.321, HAES% K 2 IR, BF & 5 A R RERG N ot
FRAGBOMN B AN A AS M A B B TV FH B

ZRA LA A AR RS, BIAR S T ARAR UM BT WA s 8 Al , i & 45 A R AR50, A
B T ARAZBOR BETA MU A AR A A Mk 38 0 G035 B0 LA KR = BT B i, A BBl Bk B AR
YER o 33X 2 B T 3RAS R QI3 A MU A ARG 8 il i/ BIHT IBUSR (3l A S35 , T A & 4% AN [R) R AR
P AE— R AR AN R 5845, 2021 ), &4 Heckman—MEZEIFLER
5 BN AN AN EAT R R 2 580, fig BB BB
R AFRVHOTE R, 45 3l HEA T (1) (2) (3)

. RDd, InnoN i
A AT Gl B B e s TS
(=) R A5 (-5.066)  (—2.012)
1 A AP ) A Lev -0.214™  —0.604™"  —0.046""
o e i . (=3.004)  (=7.744)  (—2.988
S L T e U A
AN ROFEAESR AR RIREA , TT B2 TR (4.489) (8.178) (4.412)
AP 22 3 RN A= PR IR Ak, 21 Tangi (0-068) (‘0809**; (*0-024)
T L 0.872 —9.044 ~1.381
BUSAERIRE = (2019)HY A 3715 R Tobing ~ —0.065""  —0.134"™  -0.009""
Heckman — [ Bk R bR aX — [a) @31, 2 — (-7.605)  (-10.214)  (=3.436)
B, AR Al 7 LA A AT Subs 0175 06857 00437
o B L 1 B R (20910)  (20.885)  (6.655)
ZEHERDdum , IF L AE BAR N i i T 22 Size ~0.156™ 0.046 0.001
i R (1) B9 AR A LAY (-11.245)  (1.447) (0.233)
F1Probital 15, 15 B3 K IR LA Imr s 35 — Board (8(7)‘5‘?) (()632(6)1 ) ?40?87)
M&,ﬂﬁiﬁ*ﬁ_\'/ﬁﬁ Hﬁ%lmr?]’ﬂ/\%‘gﬂ( 1 ) 93"1': Inst _0..552*** _1‘.620*** _0..131***
BT R a5 (1) A8 — B B 1] (-10.057) (~17.652)  (-7.264)
PAZE S 50 (2) F5 (3 ) 43591 o it e 78 e A Soe (‘f"sl 2?2) 2&33(9)25) (‘9-50236)
B B AR o AR R B el ) 4 Iy ' 4604 0287
HomT LU B, 51 (2)F1%1 (3 )W Inno PR [9] (17.879) (5.658)
I RBY B AR TR R e WO 3‘53(6)23> Elifﬁ?m (—Ol-ff& 0
E 1oL Q:':: AL . . - . - .
aE 'ﬂgfw‘l’”“ﬁ ﬁi AR E 14220 14220 14220
2R HA [] Y 462 7 il Yes Yes Yes
ARICRH T OLS ki hit, ik Ey Yes Yes Yes
R¥Adj R 0.0591 0.500 0.215

Pl BT R AR U 3O

INEZ G EE T (F45HF4H)



IRME RO E LAt , HATAEZ/0ME , OLS[nl 45 S vl BE AT AE w22 , Rt R FH 9 i R A e A2

)~z R A9 Tobith A B A7 [0l |, 25 R an=2 5 s o 4% Il 25 R 5 383 — 2, (Bake 1 B2 Al
R 3IIRAT

K5 TobitEEI[Oq45R

A NI A 2860/ 0 NEF ALK L BUFAIEANEIC  BURFBE#MIG

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

InnoN  InnoQ  InnoN  InnoQ  InnoN  InnoQ  InnoN  InnoQ  InnoN  InnoQ

InnoP —3.194™" —0.783™" —3.600™" —0.954™" —2.904™" —0.687"" —3.937"" —1.254™" —2.895™"" —0.432"

(—4.949) (-4.231) (-3.491) (-3.238) (-3.527) (-2.898) (—4.046) (-3.826) (-3.374) (-2.063)

Lev  —0.019 —0.008 —0.044 0.072" 0.051 —0.064" —0.253" -0.012 0257  0.006

(-0.198) (-0.278) (=0.300) (1.754) (0.408) (-1.782) (-1.907) (-0.282) (1.868) (0.192)

Roa 1.0187 0.146" 1.253™ 0.141 1.022™ 0.154 0914" 0.163 1.145 0.143

(3.721) (1.871) (2.706) (1.079) (3.003) (1.580) (2.453) (1.310) (2.814) (1.449)

Tangi —0.715™" 0.038 —0.673"" 0.089" —0.729"" —0.012 —0.564"" 0.073 —0.865" 0.003

(-5.819) (1.094) (-3.574) (1.688) (—4.505) (-0.257) (-3.182) (1.235) (-5.052) (0.078)

sk

Tobing 0.042"  —0.000  0.035 —0.005 0.050” 0.005 0.016 —0.002 0.065 0.001
(2.888) (-0.083) (1.629) (-0.891) (2.467) (0.852) (0.739) (-0.252) (3.088) (0.202)
Subs 0272 0.024™" 02747 0.032"" 0.268™ 0.018"™" 0.267" 0.034™ 0271  0.008
(19.834) (6.227) (13.220) (5.449) (14.676) (3.371) (12.675) (4.756) (10.124) (1.176)
Size  0.426™ 0.031™ 0412 0.021" 0438 0.039™ 0.391"™ 0.034™ 0.434™ 0.031™
(20.166) (5.149) (12.817) (2.303) (15.664) (4.849) (11.513) (3.048) (14.924) (4.448)
Board 0.3977" 0.057" 0.510™ 0.055" 0.300™ 0.054" 0.390™ 0.035 0.397"" 0.070""
(5.384) (2.703) (4.503) (1.710) (3.100) (1.953) (3.647) (0.973) (3.901) (2.847)
Inst —0.339"" —0.048" —0.415"" —0.055" —0.286" —0.039 —0.239" —0.033 —0.400"" —0.059™"
(=5.067) (=2.500) (—4.094) (=1.932) (=3.232) (—1.544) (-2.543) (-1.059) (—4.217) (-2.584)
Soe  0.139™  —0.008 0.195"" —0.006 0.093" —0.008 0.116" —0.024 0.169™  0.005
(4.127) (-0.814) (3.749) (-0.387) (2.116) (-0.600) (2.226) (~1.372) (3.824) (0.514)
R -13.206"" —1.119""—13.177""-0.981"" -13.214™" —1.218"" -12.145"" —1.348"" —13.635"" —0.833""
(—32.449)(—9.698) (—21.308 ) (=5.656 ) (—24.499) (=7.891 ) (—16.152 ) (—5.389) (—23.866 ) (—6.026 )
FEART 9278 9278 4238 4238 5040 5040 4639 4639 4639 4639
1l Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
By Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
R’ 0.1405  0.1476  0.1324  0.1523  0.1508 0.1580 0.1045 0.0892 0.1470  0.2508

3 FEAR X [H]

201 54F [ 55 B SGE A T 55 B 5 TR 3 2E AR AL 7 A A 8 T R il 1
LY (E% (2015) 325, XF b BGH A FAlE A T 8 m B 2R, Bl s ik — 42
T, AV A 3 A . BR00 T RE 23 S5 o PRI , AR SCRFREAR X (8] 58 38 412016—20204F , 515 iF
WA, SE RN R B AR AMBR 3 B 45 AR SR Fa it .

4 P R R

R T4 R F A8 S 2R RSN LS B 22 3t AR Ry Al 8 SR B, 1 & B L 1 T S
T PRI (RSO A2 8, 2016 ), 2 B & I BEAR I AL BB () B i &, PR, SRR SR
45(2020) A JEEE (2021) BYRFST , LIS EUL AL PR TS A4 & BH & A1) Ff i B e 0 Al B3 o i
BFZAR B N A SO RIGEA T 181, 45 SRANFE TR R B 1 AR 2 AU 3AT5 AR AT

. #HE—FH S

(— TP se 4 R S5 A 6
Pl sE AR BB R , Ml 3l 1 TR BB & (SRARSE, 2014) JTEZL RIS ERE T, O

B R BN B AR T A e B 3“4 B4R G 7
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R6 2016—2020FHARMEFER

SFEA WET R/ NEIA 2L BUFEIHTHMEE  BURF O£ &S

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
InnoN  InnoQ  InnoN  InnoQ  InnoN  InnoQ  InnoN  InnoQ  InnoN  InnoQ

InnoP —3.080"™" —0.489™" —3.110"™" —0.519" —3.054™" —0.509"" —3.969"" —0.785""" —2.785™" -0.173
(—4.652) (-3.549) (-2.971) (-2.405) (-3.562) (=2.830) (=3.996) (=3.516) (=3.113) (~1.021)
Lev  0.045 —-0.029 -0.017 0.012 0.142 —0.063" -0.109 -0.033 0.205 —0.013
(0.458) (-1.431) (-0.111) (0.390) (1.072) (-2.284) (-0.800) (~1.086) (1.403) (-0.469)
Roa 0.5847 0.036 0.858" 0.014 0.538  0.048 0.509 0.038  0.606 0.074
(2.140) (0.641) (1.871) (0.148) (1.563) (0.659) (1.409) (0.472) (1.428) (0.927)
Tangi —0.606™" 0.033 —0.536"" 0.055 —0.669"" 0.006 —0410" 0.057 —0.819"" 0.008
(=4.751) (1.236) (-2.762) (1.375) (=3.927) (0.172) (-2.226) (1.368) (-4.582) (0.227)
Tobing 0.040”  0.001  0.027 —0.003 0.055" 0.006 —0.004 —0.001 0.069"" 0.001
(2.485) (0.298) (1.219) (-0.538) (2.369) (1.188) (-0.171) (=0.133) (2.977) (0.195)
Subs 02777 0.0177° 0.279™ 0.021™ 0.271™ 0.014™ 0.268™ 0.027"™" 0.283™ -0.001
(19.187) (5.716) (12.947) (4.618) (13.880) (3.470) (12.105) (5.498) (9.903) (—0.100)
Size 0420 0.025™ 0.408™" 0.021™" 0.434™ 0.0297° 0.373"" 0.018™ 0.433™ 0.033""
(19.414) (5.659) (12.525) (3.161) (14.917) (4.830) (10.965) (2.409) (14.215) (5.748)
Board 03957 0.032™ 0.519™  0.032 0.292™ 0.030 0408 0.030 0393  0.029
(5.135) (2.010) (4.438) (1.342) (2.850) (1.382) (3.686) (1.221) (3.655) (1.416)
Inst —0.336" —0.033" —0.461"" -0.038" -0.252"" —0.030 —0.264"" -0.022 —0.383"" -0.039"
(—4.790) (-2.284) (—4.371) (-1.734) (-2.675) (=1.522) (-2.679) (—1.011) (-3.806) (-2.057)
Soe  0.160" —0.000 0.216™ 0.001 0.119" 0.000 0.120™ —0.001 0.199™  0.005
(4.570) (-0.020) (4.065) (0.136) (2.539) (0.012) (2.235) (=0.115) (4.213) (0.605)
R -11.6017"-0.533"" —11.641""-0.512"" ~11.630"" —0.556""" —10.329"" —0.543"" —-12.123"" ~0.391""
(—28.927) (—6.394)(—19.326) (—4.121) (—21.462) (—4.897 ) (—14.062 ) (—3.286) (-20.672 ) (—3.527)

FEAS 7316 7316 3377 3377 3939 3939 3658 3658 3658 3658
Tk Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
AR Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Adj R’ 0.438 0.174 0.419 0.174 0.453 0.173 0.330 0.119 0.445 0.226
F 286370 23222 125.130 12481 161.078 11.675 58.691  7.593 106.926 7.041

TREARTT KU , Al A AT RERLA 5 4 X T OB R, DR, 354 T US| R VAR AT R
RSO0 A4, 2020) o 47l 5 SR B bR 5, R RE IR R R Al A1 & A A SR I B 5 2
2, GBI E AT T A R ] BB S K O EE T LA B, AR SC AT L R 2R A R 48 B
HHUE AT se R B W REA A T se R BE A T 2 R e AN TRl Tl 5 S R B T A R A
N TRIE AR X B AR 52 ) o bR —F HHIER 25 2 A 7l 5 4 i B BAI , A1 0t v - HHI 3 250
AW AR AT 35 4 A BEAR L, A% T-HHIFP B84 A R4 1l 3 4 2 R v 2R 50

K25 R AN ZR8T7R 51 (1) FNH (3 ) AR R Tl S GFE B B B A RIS X QI i
HISZIR H1 (1) P Inno Pl A 22500 —1.981, 7E5% K F 22 31 (3) Hh Inno PRl I3 225 —3.458,
FE1% /Kb 58 35 URBHA Tl 5 S i 5, A 436 A TR AR 205007 Ak R 8 348 o £l 00 3 8 o 371
(2)F0151 (4) R AR T 55 4 A B BIF & 43 A TRV X Q8T 0 i s i) L 510 (2) Hh Inno PIRTI
ZHH-0.479, 5 (4) i InnoPIRl VA R ER—0.577, P HIA TV 35 4 FL B2 M s, BF & £ A R REA80
FEREASHE L BHT T

()& FFBOR A E R A5

22 GRS 2 M 2 MR BN , Al e LK W A Sk 7 L4228 B IR A8 B 7 1), S
PO RS (B IEI8 55,2016 ) LT BUR AR 2 PR B i, 45 HE AR B MR 5 BB AR 38
LUK B B 4 1 £ BAB0H A BREC O, S T BRI & XURS: , 3845 BT 22 RS 4 ) BT =

INEZ G EE T (F45HF4H)



=17

Bt RETER %R

EXGEN NFIE R Z50/>  NEERZRZ  BURQEENIIE B AN &
(1) (2) (3) (4) (5)
InnoPat InnoPat InnoPat InnoPat InnoPat
InnoP —1.633™ —2.677™" —0.814 —2.748™ ~0.963
(-2.795) (—2.893) (-1.079) (-3.261) (-1.187)
Lev -0.029 -0.133 0.103 -0.147 0.127
(-0.334) (-1.023) (0.894) (—1.285) (0.980)
Roa 0.708™ 0.768" 0.833™" 0.626" 0.973™
(2.867) (1.858) (2.672) (1.949) (2.534)
Tangi —0.743"" -0.585™" -0.877"" -0.588™" -0.942""
(—6.682) (-3.461) (-5.911) (-3.834) (-5.823)
Tobing 0.060™" 0.066™" 0.054™" 0.033" 0.077"
(4.527) (3.422) (2.917) (1.815) (3.867)
Subs 0.286™ 0.290"" 0.280™" 0.252™" 0.314™
(23.108) (15.601) (16.825) (13.869) (12.422)
Size 0.377" 0.370"™" 0.383"™ 0.309™" 0.392"™
(19.753) (12.881) (14.978) (10.523) (14.296)
Board 0.298"" 0.394™" 0.215™ 0.215™ 0.3817"
(4.461) (3.882) (2.419) (2.324) (3.958)
Inst —-0.245™ —-0.388"™" -0.135" —-0.167" -0.303"™"
(—4.049) (—4.271) (-1.662) (-2.042) (-3.372)
Soe 0.194™ 0.245™ 0.155™ 0.161™ 0.203"™"
(6.366) (5.265) (3.840) (3.559) (4.860)
WHEO —11.467 -11.570" -11.369™ -9.187" -12.578"
(-32.177) (—21.629) (-23.705) (—14.589) (—23.835)
FEA 9278 4238 5040 4639 4639
Tk Yes Yes Yes Yes Yes
FAhy Yes Yes Yes Yes Yes
Adj R’ 0.376 0.351 0.396 0.218 0.386
F 342.697 146.631 197.309 59.798 130.439

G BB A ) F ) A TR SE A R 2 B R RN, A R DR 2 T
K ATCR HIBaker%5 (2016 ) A 1Y H B 255 BOR AN & M 5L, FFH 255K I5 55 (2019) b 22
J7 1 W H BB TR T LTS48 A R A BE R, VR Al A B 28 B O AN e PR 2 %
TR AN 2 Pk (A T 402, 3 P S B0 R 265 BUR AN R P i ) A 80
ZETFBUR AN PR, R B AEAN [ 22 B BORA I MR, A AR B A TR0 il B 4
TR BT R 52 .

M THREIAE R, 51 (1) FNH (3) R AN TR 28 55 B AN 22 AT T B 43 A TRIERARE Xof
AP BFT AR B B (1) HInnoP [a] H 2 444 —2.778, 511 (3) HilnnoP [l H & 58 —2.798, Ui HH
ZETTBUR AN AT B, B R B [FIRERS0N R BRI A\ B gkt . 51 (2) Fn51) (4) AN
[Fi] 28355 BUR AN 32 M KOE T B 2 38 A RO X 4l A7 B 2 (R 2 ) . 310 (2) Hh Inno P BT JH &R
BR—0.451, 7E5%7K 8.3, 51 (4) 1 InnoP [ 5 R ALK —0.458 , 16 1%/K - 2. 3, IR 2 3 BUK
AN PR , B R TR 2800 B R A 1 i Al AT BT it

s IRGRKEATR

ARTCLI2014—20204F 3 [ AR LT 22 RO BFFEREAS , SEUEAG IR 1A A 25 A R RRE S0 3 A
M APH A AT R A AT FE AR - (DT A RO A B Tk B 42

B R BN B AR T A e B 3“4 B4R G 7
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R8 TURZHEERRERKER

Al 3e AR A

(1) (2) (3) (4)
InnoN InnoQ InnoN InnoQ
InnoP -1.981™ -0.479™" —3.458"" -0.577""
(-2.027) (—2.908) (—4.630) (-2.953)
Lev -0.091 0.015 0.134 —-0.020
(-0.684) (0.590) (1.138) (-0.742)
Roa 1.494™ 0.119 0.619" 0.104
(3.885) (1.604) (1.840) (1.353)
Tangi -0.588™" 0.001 -0.780™" 0.051
(-3.291) (0.016) (-5.316) (1.432)
Tobing 0.024 0.000 0.060™" -0.000
(1.055) (0.104) (3.508) (-0.043)
Subs 0.261" 0.016™ 0.255™" 0.017"™
(14.233) (4.168) (14.293) (4.525)
Size 0.396™ 0.022"" 0.436™" 0.020™
(14.032) (3.659) (15.816) (3.597)
Board 0.326™ 0.068™" 0.399" 0.008
(3.133) (3.406) (4.402) (0.391)
Inst —-0.457"" —0.005 -0.198" -0.063™"
(-4.815) (-0.292) (-2.418) (-3.320)
Soe 0.133™ —0.020™ 0.136™ 0.006
(2.825) (-2.116) (3.257) (0.654)
e EI -10.671"" -0.525™" -11.534™ —-0.394""
(-19.656) (—4.790) (—23.223) (-3.626)
FEA R 4639 4639 4639 4639
7l Yes Yes Yes Yes
ey Yes Yes Yes Yes
Adj R’ 0.401 0.178 0.433 0.154
F 139.039 16.220 194.963 11.191

Ji” o (2) MR T NI A 2 5 22 9 Aill, B9 A B R RERION S A B T80 A 2 36 /D g Al B
“HEEAR T, FIEA A BT T SN 250 0] LU b P R B A SRS 4527
PR 2RI A EAME 5 AR T AR BTN w25 B Aol , B B TR0, S AT B TR A8
JRF AN A A4 il R <38 B S 5, [RIRE AL T B S BUR BB AN A BRI RV 2 8%,
RESE WU A A TR BN AR EOR EAMEH] o (3) BE— 0 IR SR 1, Al 5
e L Ry L 2 B BOREAN W E  KYB  AF A A TR AL R At 2 A Ml B R < g

Al BT R 1 R i e ) B S Y T AR ERE, ANTR] T A WSS Ll
BOREOUAR MY A BT LA AT ST AT ™ Hh AR R N3RS SR IF T LA 72 A [T Al 7]
WFR A AR 25 > S5 075 BT HE U [RS8, , WSS T [T A Il AL IF 6 5 A AR L0 S5 5
XA BT <38 B B T AR o W B0 TR RE RSO B AN [+ 222 L= T ) i il BOR A RO0L
JETH A F BT R 25, (A R Al << H B o B 0 3 B S ) T2 38, MR
FEAAE A B AR E R0 571 3 A 26 1 XAl A A A S s i AR R, e ik
(b BIHT B R AR TSR T 55— AP 53 Ah , AR SCHLIK BT R R T T A BRI B DS
EA BT T WA B RN B AR PRI [ Al 8] B 22 5 1, ST N 2T
[RIRERLN X —FHIER R, IR IRAMIRIEIT A BN IR Al 207 A Rz, i AT B

INEZ G EE T (F45HF4H)



R ZFHRIHEESREWREER

20 BUR AN RE PEAR 2B WUR AN RE M
(1) (2) (3) (4)
InnoN InnoQ InnoN InnoQ
InnoP —2.778" —-0.451" —2.798™" —-0.458"""
(-2.948) (-2.268) (-3.591) (-2.836)
Lev 0.134 0.030 0.032 -0.028
(0.981) (1.053) (0.270) (-1.142)
Roa 2.985™" 0.274™ 0.119 0.035
(6.468) (2.814) (0.391) (0.549)
Tangi —0.848"" 0.068" ~0.489"" -0.017
(—4.853) (1.833) (-3.221) (-0.552)
Tobing 0.017 -0.002 0.050™" -0.002
(0.831) (-0.484) (2.618) (-0.558)
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Does the Peer Effect of R&D Investment Improve the
Quantity and Quality of Enterprise Innovation?

Song Guangrui, Ma Chun’ai, Xiao Rong
( School of Economics and Management, China University of Petroleum (Beijing), Beijing 102249, China)

Summary: The Report of the 19th CPC National Congress sets the ambitious goal of making
China one of the most innovative countries in the world by 2035 by substantially improving scientific
and technological strength. In order to achieve this goal, it is necessary not only to own large-scale
innovation quantity to lay the innovation foundation, but also to own high innovation quality to improve
the innovation level. Therefore, how to effectively increase the quantity and quality of innovation has
become an important issue. Enterprise R&D investment shows obvious industry convergence. That is,
there is a peer effect in enterprise R&D investment. Enterprises learn and imitate each other in R&D
investment, and then R&D investment behavior can affect and drive each other. The quantity and quality
of innovation, as important measures of enterprise innovation output, are direct economic consequences
of R&D investment. The peer effect of R&D investment can drive enterprises to carry out innovation
activities, and thus affect the quantity and quality of innovation.

Based on the above background, this paper focuses on the peer effect of R&D investment, takes

China’s A-share listed companies from 2014 to 2020 as the research sample, builds a regression model,
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and empirically tests the impact of the peer effect of R&D investment on the quantity and quality of
innovation. The result shows that the peer effect of R&D investment can increase the quantity and
quality of innovation. In addition, the peer effect of R&D investment is more conducive to enterprises
with less R&D experience and less government innovation subsidy to increase the quantity and quality
of innovation, which plays a complementary role of internal experience at the micro level and innovation
incentive policy at the macro level. Further heterogeneity test shows that the more competitive the
industry and the higher the level of economic policy uncertainty, the more the peer effect of R&D
investment can improve the quantity and quality of innovation. The conclusions of this paper have
implications for how to improve the quantity and quality of innovation through the interaction of the
R&D investment of peer enterprises in building an innovation-oriented country.

The main contributions are that: First, different from previous research on the influencing factors of
innovation output from the perspective of macro innovation incentive policy or micro enterprises’ own
behavior, this paper changes the research perspective to the peer effect of R&D investment to explore
the impact of the peer effect of R&D investment on the quantity and quality of innovation. Second,
previous research only examines the existence and enterprise heterogeneity of the peer effect of R&D
investment, while this paper extends the research chain backward to explore the economic consequences
of the peer effect of R&D investment on innovation output, thus further clarifying the research value of
the peer effect of R&D investment from the perspective of promoting the quantity and quality of
innovation. Third, although the peer effect of R&D investment is different from macro innovation
incentive policy and micro enterprises’ own R&D experience, it plays a similar role in promoting the
quantity and quality of innovation. From the view of complementing the internal R&D experience and
external innovation incentive policy, this paper explores the micro and macro effects of the peer effect of
R&D investment, providing another way to promote the quantity and quality of innovation.

Key words: peer effect of R&D investment; quantity of innovation; quality of innovation
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