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I\ 1) FRAT A9 2w B L ) R BRI A (2) A LA W) R AR AR R (I 1) B SR R 5L
(Patent_GR) Jp 9 i B AR B 04T 101 0H o 25 5L W/, & 8 O\ 1) FRAT (Vertical ) 1 800 £, HAE 10%
KV 3 BIAEAE 4 O 1) e AT 19 A B 9 & R AR B 38 AR, 5 (3) A RIS (4) 31 43 33 LA
M FUAS B A5 HAT L R B G (Dum _AP) R 5 BHAT € AL (Dum _GR) 1 Ry 9t ff B A i 45 R 5
55 (1) ZIFEE (2) FN 2L, & 8 N 1) FAT: (Vertical ) (1 22 E0 3 Ry 7, BAE 1% 58 5% KV T B3,
AV LSRR FESENRIENAR, LEHACE R EETM, X — KA LFEFETHRRBR
H,, , MR H,, AR 3R .

%3 B OB 1 5 A B
& (1) Patent_AP (2) Patent_GR (3)Dum_AP (4)Dum_GR
-0.140" -0.100" -0.036"" -0.029
Vertical
(-2.53) (-1.93) (-2.72) (-2.08)
-3.433"" -2.715"" 1.015™ 0.908 "
W R
(-4.27) ( =3.56) (5.61) (4.61)
H b H & Yes Yes Yes Yes
Year & Ind Yes Yes Yes Yes
HARE 9267 9267 9267 9267
F & 17. 5306 35. 8630 18. 7194 32.9242
HEE R 0. 1866 0.2100 0. 1418 0. 1556

BET LU AR IERR 0.1,0.05 .0, 01 AT 3 BRI PR, S Al A S5 R SR R
LIPS PESE S
(2) B 1) He AT A 2B R FR S 5 Al BB o WS Ml H, SR T 0 B2 BRI o A A 1) e E
5 Al ATH G R BRI o AR BT W BT TE AR 1 ) T S AL B, K A R AR S S o R B 5T A 2
il IR R 22 A RS (1) HEAT 72 A B . % 4 Panel A Hil Panel B JE HARAY [l A 455, % 4
Panel A 55 (1) 51 A5 (3) 51 Bt f i b o] B2 35 56 B 4 19 28 W) 2L [0, 285 2R B, 4 9 1) SR AT
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(Vertical ) 19 Z Bk 7 AELAS 535 0 IE 4o I 97 A 40 2 36556 5 e F 25 65 90 1 4 38 i Ml 03 A6 77
TE GBI E A 55 (2) SRS (4) S EHF B AL 1 6 855 2% 2% ) 4L I 09, % B 85 5 200 160 1
(Vertical) 113 R B 1, FLTE 5% AT F 5.3 . BIFE £l 57 A i 1 36855 B 22 1 85 5 4 1 A6 AE 6 40l
BUFAEAE B R . X — R B4 T PSR Hy, o & 4 Panel B LA 2 75 H1 5 4 Fi
(Dum_AP) B I 75 FAT L AL Dum_GR) (55 5t o M1 01HF , I M55 1 200 4 40 0 15 10 45 37
IR LA (1) SRS (3) 91 ) 2 BR B4 19 2L 5 A8 9 1) AT ( Vertical ) 0 R B0 B, IEK % 56
(2) RIS (4) 911 3R E 8005 B9 | 5 A YA 18 JEAT (Vertical ) B9 RECH B, ELTE 1% 5% 5% A F
S VAR Lo TR I 2L 85 R 0 A o M 055 0 0 1 P 7 TR 2 4 o )
SRS N, — K,

% 4 L TCE S PN

Panel A :Patent_AP&Patent_GR

Patent_AP Patent_GR
xE ‘ ‘ ‘ )
(1) %l Z 3 52 4 (2) % B 7 im % (3) %l & 3 52 4 (4) # 3% =
-0.071 -0.215" -0.020 -0.196™
Vertical
(-1.02) (-2.57) (-0.30) (-2.51)
. —3.347"" -3.991 " -1.905" -4.192"
& Hm
(-3.04) (-3.46) (-1.82) (-3.89)
oy H L & Yes Yes Yes Yes
Year & Ind Yes Yes Yes Yes
HARE 5244 3959 5244 3959
F & 11. 066 10. 0801 18.5141 21.7242
B g R 0.2001 0. 1895 0.2151 0.2274
Panel B:Dum_AP&Dum_GR
Dum_AP Dum_GR
(1) %] B 21 52 4 (2) %l B3 % (3) %l B3 52 4 (4) % E 3 %
-0.018 -0.057 """ -0.007 -0.053"
Vertical
(-1.06) (-2.73) (-0.39) (-2.53)
0.859 " 1.190" 1.041 7 0.719 ™
W B
(3.65) (4.36) (4.11) (2.53)
HMEH T E Yes Yes Yes Yes
Year & Ind Yes Yes Yes Yes
HAE 5244 3959 5244 3959
F & 9. 8984 10. 3221 17.2144 17. 6896
HEE R 0. 1748 0. 1273 0.1774 0. 1510

T 07 0T 3 BIERIR 0.1,0.05.0. 01 /K b 5 3 5 R e PR, At 42 o R O SRR IR SR
BEORLA IR A S B
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3. Fe A 5

(1) PSM P AR ) RBUAE B AR SCE 08 BT A 5 Wil Aol 458 9 S B0 o DL A% o AT 5 1) L (ELATS AR AT
AE A7 7 35t T 22 0 N AR PR PRI, DR, AR SCSR T PSMLE X /Y J7 325 63X — [R) R 0E A7 B2 M . AR i
AR RN 0] ;AT (Vertical ) B A7 75 i 45 N 18] FEAE AU REAS T O b SR, AN AF7E 5 8 9 ) 34 19
A ¥ HH . A SCH) A Size , Boardsize  Lev , Topl . Top2 _5 | IB ., Growth . Lnpay .RD . PPE . Invt {F
Ay DG R A O ) J ST I DG T 3 8 1 TRE X AR A o 3 5 AR T WE T i1 42 o 21 5 5 0 2 0
FTIA R S5 R @, 855 WoR , 440 v B O 1) AT (Vertical ) BTS2 0 B, i — B4R T+ T AR SC
ZERBYRTEEYE . J3 40, T PSM (A A4 A B M T80 R i R Y A M A 6, AT O 2 4 ) 2 S e
ZJ5 B RA 73 B Z i, AR SCH S B AT A O A8 B R AT TP A B o 45 OR o, DRI B AT AR R TR
P o) 20 0 2 56 2 2 ) P A S B 3 P A 22, SR B PSM DL JC AROCR B . R TR IR R S,

g8
%5 PSM J5 Il Ja 4 %
T (1) Patent_AP (2) Patent_GR (3)Dum_AP (4) Dum_GR
-0.150" -0.116" -0.038" -0.029°
Vertical
(-2.39) (-1.96) (-2.42) (-1.80)
s -3.907 " -3.187 " 1.102" 0.932 "
W B
(-4.04) (-3.46) (4.83) (3.86)
Hthi=4 T E Yes Yes Yes Yes
Year & Ind Yes Yes Yes Yes
HAE 4265 4265 4265 4265
F & 11.7885 19. 2808 12. 1755 17. 7849
HEE R 0.2074 0.2307 0.1511 0. 1653

707 0T R 0.1,0.05.0. 00 AR 1 5 25 5 DRGSR FRA, HCA 42 ol A8 i ) 25 SRR BDR , &

GERER IR - A SO B

(2) k7 A 728 B K. T R8T IS B B AT B, 2% He A1 Tian (2013 )7 K Tan %
(2015) ™70 2% SCR 1 J i S5 19 30 14 2 ) o 37 R 3 SCHORE 5 0 R B9 BDRTRE 1 o K IR 45 R R
1 A ) AT e 3 400 ) s S A A e R R AR AR, I EL X — 0 A A ) R B B A I
N, BRTRIEAIR, &%

(3) ek B A BBt . O 1 G ik g A O 10 SiE A T RE A R Y A A 1 1), AR SORE = 15 4 10 i
1 (Vertical ) {ifs I — 35K % 5 HOR Al B BE 0 B9S2 Wi o 4R AT =020 ) 8 6 38 A9 48 9% the SRS T X
b A I AL R A R o S5 R R S — ] Vertical B9 R B WE N FRRCCR TAR
XEES, RTREARIIR, %R,

(4) BUEAG IR o T AR SO S i (e ) R 3 S 52 KR I A SR R ) O AR R B AR
(B, AR 4l & A3 ST, 7T LR AR AR [1] U9 (Poisson ) F1 6 — T[] I ( Nbreg) o 45 R WoR , i 4 A 1a) e fE:

@ hHk e 1 g DU C AR B 0 JE IR - R4S S A M A PSML I T A M B B
@ AR R AT AT A AL M A AR T 45— B
@ AR B PR BT A AL A S R AR R B
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(Vertical) 1 ZRBUIRLAE 1% KV F 25 5, R AN T J7 125 10 0028 AN 2 0022 g 4 O 1o e A x4
M AUE B AE RIRCR . R TR IR ARSI R, & .

4. B IRR

(1) X3 G o] AT e A 2R T B0 S o Pk o0 A o A v Rl ol S WA v, 8 3 QA A oy 52 B 2 1) N B
KRIEARAGIR , 5 RIARAEAEE DA AL B R . I, RIBRAEAR R AR E EX & KA1
24 SR T XoF 2 ) 1 S S it i KR ), A A RO 4 R R it = A R 2 IR BRIL R T AR AR KR AR AE
FFERTT RLST A T B A 0 E AL, BAHIA B A ECH 58K AR
HWE MR, WE KN B RKAE A A ik AR A R T R AU . A2
HOE A HA Mz, ST RS S AT S LA, TR E 2R BRI AU BE R, X
k8 R EWE S E IR . Z55 DL BT, S B ] B 5 ORI A i IR A — 2, 4R R
KIEAR E E I, IF H 0T RE T il 1 20 77 2 SRS ) o ot , AR SCHU Y 38 5 KGN ) ST B, X
AP BHT A AR B R

6 S HARR AL R  Vertical_Chair QR FE FA Y10 FAL , Vertical _CEO AR B2 BRI 1] Ffe
£ o ALK, Vertical_Chair 5 Vertical_CEO 1) 25035 1, (H B A Vertical_Chair I 250 &, H
W15 /NT Vertical _CEO W) 2%, RIUAH HC T S 28 3G ) AT , 38 =35 4 G ) S AT X0 4l B 9 410 ) 4=
FHSE 3, 5 2 A AR DG 58 A9 42 B — B0 ( Chen 45,2017 %) ; Liang 48 *)

* 6 AmFEEmE LA o LalH
& (1) Patent_AP (2) Patent_GR (3)Dum_AP (4) Dum_GR
-0.131" -0.093" -0.035"" -0.027"
Vertical_Chair
(-2.38) (-1.79) (-2.62) (-1.97)
-0.068 -0.035 -0.025 -0.020
Vertical_CEO
(-0.99) (-0.54) (-1.55) (-1.22)

-3.41777| =3.333"" =2.702""| =2.6387"| 1.019™" | 1.039™ | 0.912"" | 0.927 "

& R
(-4.25) | ( -4.15) | ( =3.54) | ( =3.46) | (5.63) (5.78) (4.63) | (4.73)
HEdtE Yes Yes Yes Yes Yes Yes Yes Yes
Year & Ind Yes Yes Yes Yes Yes Yes Yes Yes
HARE 9267 9267 9267 9267 9267 9267 9267 9267
F 18 17.4626 | 17.1889 | 35.7888 | 35.6520 | 18.6955 | 18.6970 | 32.8921 | 32.9208
¥ &g R 0. 1864 0.1852 0.2098 0.2091 0.1416 0. 1406 0.1555 | 0.1550

TE:T 07 0" 4 BI#2R 0.1,0..05.0. 01 K- | i 35 5 FRR W R ], Gl 42 ) 28 B A 25 SRR R,
VORI R« AR S0
(2) X or LR LR S Bt o b o — MR & AR T % B ), 552 FH 0T 84 % 0 Fn A W 3 )
AR R B AL R R o Rk, AR S0 A 6 v A O 1 AR 0 K B L R HE IS (1_AP) 4% T (1_GR) |
SEJUH AL L F B (U_AP) R T (U_GR) AP BT 1 H1i (D_AP) FI4% T (D_GR) =Fh A [a &
A HR S AR YR, S5 2R ANER T FTas o 4 90 o i A N 1) FRAT: (Vertical ) 19 R B O 1, HoAK
M55 (1) 30 565 (3) BRI SE (4) B, Vertical B R %053 514 —0.099 , —0.084 , -0.084, H & /b7
10% 7KF- 1 I35, 3R B e A8 0 0 1o SHE A R 408 1 25 400 o ol i WY 4 0 W S92 DT 8 R ) R i R 42
Ko 55 (5) MR (6) Fh , Vertical 1 R BN B B2 . RUIBEE LA Q00 BT, &89
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1] AT Al BT B4 400 74 49 T 5 3 A0 0 583 1) B, JUH SR B R s 1 e e R R O SR B

1 i 5 AL,
* 17 EEENCE RN X RN
' (1)I_AP (2)I_GR (3)U_AP (4)U_GR (5)D_AP (6)D_GR
-0.099 ™ -0.027 -0.084" -0.084" —-0.040 —-0.040
Vertical
(-2.09) (-0.84) (-1.74) (-1.74) (-1.04) (-1.04)
. -5.072" -3.269 " -2.361"" -2.366 """ -2.118"" -2.123""
& HOm
(-7.24) (-7.09) (-3.37) (-3.38) (-3.38) (-3.39)
Hhzs L& Yes Yes Yes Yes Yes Yes
Year & Ind Yes Yes Yes Yes Yes Yes
HARE 9267 9267 9267 9267 9267 9267
F1{# 18. 8594 99. 9050 12. 6409 13. 1616 5.5710 5.5905
FEEE R 0. 1871 0. 2906 0.2308 0.2308 0. 0810 0. 0809

Fe ™ 07 07 AR AR 0.1.,0.05 0. 01 7K 1 b 25 PR i BR okl , JFG A 4 ) A8 Sk () 25 SR R DR &R

TR R A SR

(3) DX Al 7 A S5 1) S Tk A3 R 77 R S5 1) 2 RG BRAL AR (R i 2 25 57 . TR AL
M ST AS R 125 5 A 1) AT 6 A Ml A3 19 5% 7 P B HL B A B8 3 AR [R]85 4 , R IR P RO 28 F 7775 1Y
PRBE ) 77 A6 B 22 5 ( F BRI WA 42,2016) 00 A 4 b 32 B 2 Bl 5 — 26 AR B R, B BT A
B, I FLEAE Al 5 1 AT A A S B TR B W, KR S 2 A B A A
9 AT e PR . AR LS Al EA Al S B SR IR KA X PN B AR R 25 42 o 0 4 2 At B ]
R GV, R T 3 A 7 Y AR L (Firth 25 ,2009) BNl Al A A ol T I A R R
(i il 7 29 o, A A Ml 0 R RS A R B LA 11T 2 7 SR A0 B A P S AR Tl 3, O 1 1l )
P g SN E %5 0 8 VRT3, 8 1 N ER AR T I AT Rl R AR, s A . R B4 B R
F9 A S SR S, Ml R AT R 3% 5 B R A R AT D AL B 0 W R A AR SO T o R A
£ 2B 1) S 300 O A B R X T B 2 AT 4 A Al B I 3k vl ol 4 e A A
b 2 B Sy W 8

228 Jg HLA R [ 45 o AR Al 7 AR B AT A 4, S B AR A A, BIAE (2) 51 5
(4) 3] 55 (6) BN HIEE (8) B 5 A4 O\ 1) AT ( Vertical ) B 22 500 35 2 970, W05 45 40 18 e AT ok 4l B
Fg 00 260 P Al A ol B

* 8 BmENEFAE RERE A LA FH
Patent_AP Patent_GR Dum_AP Dum_GR
rE (1) (2) (3) (4) (5) (6) (7) (8)
Eadsl FEHLY BrbY FEHRLLY BEHAY FEHLL BEHLL FEAL L
-0.078 | -0.192""| -0.074 -0.122" -0.011 | -0.047 | -0.003 -0.038"
Vertical
(-0.82) | (-2.85) | (—-0.83) | (-1.89) | (-0.43) | ( =2.98) | (=0.13) | ( =2.30)
-4.471"" -3.803""| -4.476™"| —2.850"""| 0.786" 0.941 " 0.394 0.879 "
W R
(-2.82)|(-3.99) | (-3.09) | (-3.10) (2.22) (4.38) (1.08) (3.74)

@ PR S il B9 i B SR P S B A L 5 119 R 0 B ACEC, BIV SR D & W R S 8 R R R A B
AT g B 72 A I o A A 1) AT (Vertical) B9 2803301 - 0. 125, - 0. 084, Jf A7 10% /KK b 25
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48
Patent_AP Patent_GR Dum_AP Dum_GR
TE (1) (2) (3) (4) (5) (6) (7 (8)
EAEAY EEALY BALY FEALN BALY FEAL N BALY FEAS L
HiEdtE Yes Yes Yes Yes Yes Yes Yes Yes
Year & Ind Yes Yes Yes Yes Yes Yes Yes Yes
HARE 2992 6132 2992 6132 2992 6132 2992 6132
F {4 6.6112 | 12.2717 | 12.4032 | 25.6359 | 5.4515 13.6785 | 9.5265 | 24.7934
g R 0.2451 0. 1682 0.2497 0.2071 0.1793 0.1125 0. 1729 0.1514

™ 7T AR AR 0.1,0..05 0. 01 /K b B35 5 PR i PR AR, A R 2R TR O 45 RSN, R
GOREA U AR SO
(4) LTI R B o © A RIS R B, 5 IO A v 9 455 B LL A8 X bl 24 W) Al 2 AR AL ) )
TR AR e B XU, — LRI 2 W, 5 BB AR 2 T e A 4 2 o DRI, 42 i e AR 0 i ol B 5B
XU 25 2 JE 5T L %5 5 % il B0 B8 A J (28 k%, 2018 ) 12 T /85 4 A 4 1 SR AT ok T K B AR
F 7 TS Aol P P AR 73 8 B ARG, Mk A 3 SC B i A 7 v A8 0 1) A 1) 2 ) 0 il 61 1) XL
BRBEEAR . BB SR B AT S B i AN B R TR — i R, 1 R B AT B
14 ] Sl I THEIBCAS N FAF T AN 2 2 T I 3R Al R 3 B (6 09 B 08 sl o il IR A A i Ak 5 By
BER A A 2R A R R, LA K o) R BRI R 52 3 2 s PR R IR B A s L, E A R R SOk
BB KA (L2 2 SCAT g 2 e M BF 5 B 97 98 3 10 ¢ 4 0 A (S0 A IE 76, 2017) 5 5
AR TEAS T 3 A e 3 (3 W9 52 AR TR0 , 2017 ) 488 185 4 Ml 38l 9 AR, 30— AL 1 3 T )
(N
P e, AR SCIN Ay i A O 1) AT 3 e o ) DR BE AR 4 48 22 4 Dy 2 i 40 ) ol BB o AR SO AR
BB SEAE (2014) 1) e ) R K 90 0 X — B DL A TR . LA AN
Patent, ., = o, + o Vertical,, + 2 Control, , + 2 Year,, + ZIndi.[ +e, (2)
Tunnel, ., = B, + B, Vertical,, + z Control; , + 2 Year,, + z Ind,, +¢&., (3)
Patent, ., = vy, + vy, Vertical,, + y,Tunnel, , + z Control, , + z Year,, + ZIndiJ + &,

(4)

B (3) o, Tunnel 375 K BEAR #8025, 43 90 F HC A0 7 00 3K /5 8 %8 7% 1L 9 ( OREC) ( Liu %,
2015 ;Xu 45,2015 ) KBEAZ 5 (LKA 5 B NRPT, 15 58 5 % 5 B %8 7 H ] RPT) ( Peng
45 20117 5 Liu 2520157 ) JEA7 B i, B0 (2) FIVBED (4) 4 A8 B 5 = 1ol 00— 3, 40 (3)
A8 45 1] 2% 5 AL 45 - Size  Lev  Topl . Top2 _5 . Boardsize .IB ,Roa ,PPE . JA % P2 W KT e ( BM) N & 4R %
SR B0 ( Lnage ) FLKI$E 98 345 e 0 (Institution ) o KR4 ¥R S8 BE AN 0 5248 (2014) 1 ¥ JE 46 46
B 2) PRSI S A H R o, BHRE. WF o 9%, Hik—SRRHEE ) h
(B, RAEHL(4) i)y, BB IR, My, BB ERSET 4y, B35, W0 T4 I e 7R 4 25 3%
ST T R N AT S Al BT B BT RN 5 Ay, A B WD R A S AR A T
5 O i FEAE XAl B 0 670 16 2R

%9 Panel A 55 (1) 51 @5 45 9\ 18] FEAT ( Vertical ) (1) Z %0 B 3% N . 55 (2) 51 [ Panel B 4
(1) % 45 (4) %) OREC ,RPT FI NRPT g [X 75 & I}, Vertical 1) 72 %039 % 9 1, 3L W] &5 45 9
1] AT R T R AR 19 #2547 9 %6 9 Panel A 45 (3) 51 (55 (4) 51 & Panel B 45 (2) 51| (45 (3)
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GURNE (5) 51 45 (6) B 05 th 4 25 B A BEI (2) oh 2 5 oft A0 A5 B 41 B %
(Vertical ) ) 84T 3 4 50 S0 88 , 26 W1k HE A6 4925 00 43 o0 A k5 4 T 6 45 010 JEAE X

5 A A ) SR AT

b B BT A o
*9 A & R T S I I o
Panel A.% 4 &
& (1) Patent_AP (2)OREC (3) Patent_AP (4) Patent_GR
-0.144" 0.001" -0.1417 -0.099"
Vertical
(-4.18) (1.85) (-2.46) (-1.84)
-3.429" -2.756""
OREC
(-2.28) (-1.98)
. -3.702"" 0.014 " -3.613™ -2.842"
W R
(-7.65) (3.33) (-4.35) (-3.59)
Him=4 % & Yes Yes Yes Yes
Year & Ind Yes Yes Yes Yes
HAE 8212 8212 8212 8212
F 18 37.3878 34,8758 15.2731 30. 7763
HEE R 0. 1944 0. 1539 0. 1955 0.2190
Panel B: # B % 5
o (1)RPT (2) Patent_AP| (3) Patent_GR| (4)NRPT |(5)Patent_AP| (6) Pateni_GR
0.039 ™ -0.134" -0.093" 0.271 " -0.121" -0.081
Vertical
(2.94) (-2.33) (-1.71) (7.84) (=-2.11) (-1.49)
-0.206 " -0.183™
RPT
(-2.67) (-2.57)
-0.069 ™ -0.064 ™
NRPT
(-2.24) (-2.18)
0.415™ -3.531"" -2.7627 -2.187" -3.848" -3.048 "
w Hm
(3.00) (-4.26) (-3.51) (-6.58) (-4.60) (-3.83)
HMEH T E Yes Yes Yes Yes Yes Yes
Year & Ind Yes Yes Yes Yes Yes Yes
HAE 8212 8212 8212 8212 8212 8212
F & 45. 6286 15.6130 31.3191 183. 9608 15. 3461 31. 0862
HEE R 0. 1808 0. 1963 0.2199 0.5377 0. 1957 0.2195
Fe ™ 07 0T R AR 0.1,0.05 0. 01 7K P 1 35 PR R i Rk, HG At ) AR ik i S5 SRR BIR /R

BERLAR R A S
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T Eie S EORE W

1. B 9E4h it

o 1) AT AR SRy Aol 38 3 A7 E A — Bl A B3R B HE, 28 B A AR R T R B
A SCHFH 2009—2016 4FAE 4 flt A B 112 w8 058 T i A Gk ) AT X Aol BB G SE e . AF SR
73 e A N ) AT X il A5 B A A B AE = A O\ ) AT 0 il 09 BB K AR . % IR
B IR B AR X — A S AR ) A BR AR 22 ), T B S B A A I AN AR o X 1)
AT w2 5 (0 S Y Je A R 2R JR ST A 5E o, 38 R Gl AT, & R 28 8k ke W) 4 ) H 3l B S R
YA R H I 5 AL G ] AT SR Ao BT o e Ah, 2B Al 7 A BT, A O e AT X
Al A 40 1 A P AR A Al S Y S S e ML A s R A A 1 AT 0 A ol B R
81 AL ) 3 23 3 n i R e AR 8 2 (BN DG Bk 38 5 B 4 N ) o AR SO R B B, A 3K I AR Ik
A R, A AT X — A FIA FEALE A R RIRAR 2 Edi AR — R F B, 76148
TG E A B LR G I i 2 U R R TS R AR SCIY ke BT A R I B A DG W AR I
T B — B s X

2. BUR W

S — T A Al SR E A A, W% 22 5 Y A O ) 3R AT A vk R  BE AT
A i Ml P 2 0] 8 % 2 ) 9 FRARR AR A5 O T 5 AR A Al A AR B 22 AR ORI, A O ) 3
AT 6 i Ml B 400 A FE A AT Al 5 Ok B G (E B R PR A G B A A T A
A 2F A TR AE KRR B A AT U T B, R T AT R A S LA R M R S5 o P AR AE A
HRBAEEA LA A #EF KA RIER AT IR B, 0 e, 0 s JE = 4l & 45 9 m 3R AT
A

S5, I AR AR A 1) AT v A Y S TR S A DG TR BE R AT AR . AR SCR B, HE A 1 S AT %
A M A2 35 0 P R R R O A LA B BSR4 G T R A i A R A 2 R N [ Y
O 1) HeAT: 5 5 AT BRI, An s ok - vl 2 ) 3 4 G 1) e AT 9 A G R e B W A 4%

B =, I 2 S S ST B A R G o R SRR W 4 o T I A A O 1k AT — B S R L (H
S, T A WA B AR B A ST RS, BOR SE A ROR T oA R M AT TR AR R Al AP B
O\ 1) He AT = 45 I 2R UG b T A N ) AT T BB AR AE Y R 25 kT R b /N AR R 25 1]
FE53 WA Z A, 1 N7 il AR O 19 28 0 1 eV A i B R 0 B B

3. W5 R BR 5 R

TEIA FMT AR SCEFAELL T AR 56— MR & i f Ll AR &8 kR R
A P B8 K 8 2R 22, TG A5 B3 28 A a2 07 o BRI O\ 1) AT A RO R 28 4R S T A T O T
HARMNAEERFRAAEEE X, (B2, Lk , A SCRMERRIX —RBNEE, B, Kk
2R B0 AT 2 T S F B LA R R S 239 . Claessens 45 (2000) ! 45 H K % 4% i i U b 7
EEH b2 A AR SCHRIT T 22— i A ] e A X M BT 0 5 e R AR T B AR, — o R
YRAN T Claessens BIF 5% i) i 4k , {5 I 5 A5 6 DU AR 48 il 5 X =2 IR] A AH DG 6 R AT e . Beda , BlSem
B 1) AT X — PG, RV 2 I ) AR U — R . a0, DA FDA R AR R Ok G
o A I A ) AT T R S X Al ) 23 T AR R B AR R R A A XU AR BB T AR s e IS 4 v A R
] AT S B 5w LT A B IF W PSR IRl St 53 Ah AR SO A R R B, A O AT R AL T
M IETRe S, HAF ISR R BT HEEZ M RBAR N R XKL S . TP RBRAREA LA F
()7 K2 REAL, Aok T i — 25 3RO R B 7R 2 5 3 ok 2 1) AT 14 1m0 48 DA TRE B el 4 1) O 5k AT 4
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Vertical Interlock, Institutional Environment and Corporate Innovation
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Abstract: The common phenomenon in practice is that many executives of listed companies ( such as the chairman,
generalmanager, etc. ) also hold positions in their controlling shareholder’s firm (in the data sample of this article,50% of the
executives working in the controlling shareholder’ firm at the vertical level ). However, as early as 1998 and 2001, the China
Securities Regulatory Commission put forward the requirements of “Three Separates” and “Five Separates”. The Company
Law and other relevant legal provisions also make regulation on the affiliated executives. Judging from the provisions of laws
and regulations, for listed companies of non-state-owned enterprises, the legal provisions only require that the executives should
not hold other positions except directors in the shareholder’s firms. However,for any executives of the controlling shareholder,
there is no requirements for whether they hold a position in the listed company. The legislative significance of which is to make
sure executives of state-owned enterprises to devote themselves to the operation of state-owned companies and protect state-
owned assets from loss. It can be seen that although the policies and regulations do not directly prohibit the executives of the
listed company from working in the shareholder’s firm, they are cautious about above phenomenon. In addition, there is an
inconsistency between policy supervision and the practice of executives having positions in the shareholder’s firm, which has
attracted the common attention of managers, policy makers and regulators and other stakeholders.

Claessens et al. (2000,2002) found that controlling shareholders strengthen their control over listed companies in four
ways : pyramid structure , cross-shareholding, different rights of the same share and affiliated managers. The fourth way is the
executives of listed companies studied in this paper also serve in the controlling shareholders’ firm. Claessens et al. (2002)
only studied the economic consequences of the first three control methods on the firm value,but because of limited data, the
fourth was not studied. Since then, researchers have explored the relationship between the fourth control method and firm
value or corporate performance and agency problems. However, there is no consistent conclusion on the economic
consequences of the fourth control method, which mainly result in two viewpoints: First, affiliated managers can help
controlling shareholders to strengthen supervision of executives in the listed company ,reduce management agency problems,
and improve the quality of accounting information. Second, affiliated managers may become tools of controlling shareholders
to tunnel the listed companies and damage the firm value. The affiliated managers play an important role in promoting the
financing of the internal capital market, alleviating the agency conflicts between shareholders and management, and conflicts
of interests between controlling shareholders and minority shareholders,which are important factors that affect the corporate
investment. However, so far,few literature studies the impact of affiliated managers on corporate innovation.

This paper studies the impact of vertical interlocks on the innovation. Using samples of Chinese listed companies from
2009 to 2016, we find that: vertical interlocks inhibit the innovation. The number of patent applications ( patent
authorizations) of companies with vertical interlocks is 14% (10% ) lower than those without vertical interlocks. The
negative effect of vertical interlocks on innovation is more obvious in regions with worse institutional environment.
Considering patent types, vertical executives’ types and types of company property rights, vertical interlocks can significantly
inhibit the application of invention patent, the application and authorization of utility model patent. Moreover, the negative
effect between vertical interlocks and innovation is more obvious when the vertical executives are chairmen,and in non-state-
owned enterprises. The results of the path test show that vertical executives mainly restrain innovation by intensifying
tunneling of major shareholders. This paper expands the economic consequences of vertical interlocks and the influencing
factors of enterprise innovation, and at the same time, it has certain enlightenment significance to improve corporate
governance and strengthen policy supervision.
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