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Abstract ; Based on the research paradigm of “Characteristics-Behavior-Economic consequences” and with the A-share Chinese
listed companies that disclosed R&D investment from 2008 to 2015 as analytical sample, this paper utilizes the mediating variables
to study the technical directors” influence on the enterprise sustainable growth through the R&D investment, and the mediating effect
is quantified. The results show that; Firstly, technical directors have a significantly positive impact on the implementation of
enterprises’ sustainable growth. Secondly, technical directors have significantly positive impact on enterprises’ R&D investment.
Thirdly, technical directors affect enterprises’ sustainable growth partly through R&D investment, which acts as part of the mediating
variable between technical directors and enterprise sustainable growth. This paper offers enlightenment for building the structure of
board governance which is oriented towards sustainable growth, and also provides empirical evidence for the innovation-driven effect

of technical directors.
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B S B AT LR BT I R RS LA QT ISl , 28 5% nT RS K ) L kol 3
| 25 e Jr s A ST T 0T A Tl 7 B 3K 2 & R A 5, A A A FoAR B2t i S B ] 5
S T ARAS O e, T HE 2 2 P A Lol BOR A Al i) 150 e R s v (1 4 FHOE R 268

T2 1 R RURR R R B, B ANV R DA B R BN B et DR SR Al v o B9
TS PO A PR Sl FEAR AR BE 32 LB ) AR o SO 2 TR A S0 A O A F 5 2 i 3R 8 T
Fo R BB L RIS AL A BEAS R B0 C A BTSN, S HOR L RIG I T Al WA A (65
MZEHEFR ,2015) 1 48R T A ADEHRCR ($0AK ,2012) B 38 T Ak i AER0CRA T A (SRR AR T,
2017) P BT T Al 2B Sk (AT A R 4n 35,2017 ) 0 IR 1 Al 19 Ze FRAR L ) B (B oo A N 28
I,2016) ) QUHTRE ) AERCRAT R (A BT ZFT AR R B A5 4 5 Al ) TSR R S BTG TRl
RGBTV BRIE | Aol N ARG PRFNRE 1 64 B JR] A JR AA BR hy Aol 38 IR 4, 3 o 2 i R AT B9 2l 4%
ARBETPREA B T HAR AT o A LA RE ) o A b 520981 31155 DIl Al BRSO 52 B oMl 19wl 2 K g L (HL
RIS BEFE FAR R BOR Rl T Rp2e B R A2, 3298 — & Z RIVE HIPLEE AR

BT, ARSI ST LA BOR T SR HF (LUN AR BORFL ) X ill ol F5 2208 K A2 iy, g —
b, BB Al TR RO OC (WRB I 55,2017 ) 1 TR 45 A DRSS AT 3kt G b 57 3 3 i R
LRAFAN NFFIERSEN , PRI B T RRAE——F7 N ——2 55 5 2R WF S =, AR SOREE— 28 R ) 2 Bk
BRI UERIE A B AR RO, TR AR TE F R All nTHRp 2 A R A FHAILER, A IfT45 4 BE AT EARFAIE
B fialb AT RpE A i 2 8] 56 2R ) R A

ASCHI TR EARBAE AT LA T - (1) £ 5 T mbr B s N E . A s B B e th &,
KB AR o DI ANZE S BE ) S AR XS Al T Ry 2 00 7™ AR B SR R (452 W M 9, 20125 4%
AR ,2018) I (EEEAT B9 5 K B FROR LR Xl AT RS 52 | DR, AR SO B R
Xl AT RPEEE I A RE I, 5T R EE B ST A AR (2) D SRR e B ST PR A T R A A Bk
Y o LR BL AL S 3 8 Aol A ) BB AS M A RO RE ST PR A SCABOR L R A TR T # R
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PR RV 2 NIRRT Al AT A2 , 0 58 38 T 55 250 BRASH A BRAR Y T 522 K R e 1t
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Z BT TR BT RCR

H5E, PR R EE M E R RS T & A Bravo 1 Reguera-Alvarado (2017 ) 8 1 S 43
B, BB B BRRE T 00 RAR B BT HoR # R B A4 AUt A2 HE Al i F &2 /K7 Dalziel % (2011) 43
HIBFFE T N ER B HE AR EARFEFE XS AW A B A BIFER KR B SRR H R 3 0 RE A% 135 i fie F
AP ORI R R ER IR HERR (2015 ) KR FE X B e 7EH AR B 7, R B AR s it v 7
Tl M A BT A BN Gt VR i — 20 WF 9T, e X T i A A A 438 B0 Aol B 5 | L <7 3R 32 43
B R B A R SEHEVE R FHATHAR S F Y JEIA (8, 57T (2015 ) 32 F i 1] 75 43 DE 1
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Ao 2N R e T xas

=, BRaomEHRRE

X AP RRER, FA TN, FOR 38 32 0 o SRR Al s B A2 i Al 2858 S A I
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T, A = G, S NI A A Ml ) AR e 1T 52 0 il A A B R BFSE s, A
RFAE 1) 2 5 05 2045 SOWRAE L T ARS8 1 (T SR 8118 ,2017) 1 A 38 28R 4 A Al 56 1 TR
BH FNEAHE ( Wiersema A1 Bantel ,2003) 1) 75 B85 15 13087 72 i AT 11 37 8 S B ML 38 K ( Barker 111 A1
Mueller,2002 ) [16] ,FEA b P 3R AR ] R8T 7 1) B % 8% ( Hambrick 1 Mason , 1984 ) [17] AR HE T Al s
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FEUR A R IR SR BRI, Al BT 3 A A BT IR AN BE ) 2 A Ml 7E ) s Y i A rp 2B S R R 2
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WESE 2017) ') RIS A Al ) — T E BB LA 0 7= A P S AT 3k G b 2 4l 14 2878 Sl OR I
S5 BUR PR AR 1, B 2 ELA B AN 2% 2] K DI HE ( Cohen 1 Levinthal ,1989) ) 45 B 4 T 45 8 4%
R, — 7 W R ABES AR I Al = i R TS B ZUE B X 0T, A B Al B A = A R
PR B T A SRR (R AR T S, 2013) P2 07 T BF R AR GRS LA M R R A
# (Gustavsson %5 1999 ) )3 y2 HITH A FR SR T, 425 35 A A X6 7AS 45 el sl K G 45108 21 R AR R SR 9 24 )
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RD FF RN BEE % R/ T Bt
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(Z) HXREERSHIERIE

AR SCLA2008 201545 H [E B i T 0 & 3% FH I LT A VR GRREA , 312 BRWF S8 8L EA T 7 2 F 0 i«
e, B4 ARBSAT Y AU ; Hvk, BIBRAL T ST PT Z54E1E % 38 5y RS WA ; SR )5 , BIBRAE B
JBEms OSSN 5 5, 500 B Bl 2 A O, 22 3 07 2 , e X TR AR 107184 SN, 53 41, R T
R AR i (L P BEH SR B SEMR | AN SO BT AT 4 22728 e 78 1% F199% 43 i 4T T winsorize AbHH A SCHIITF & 9% FH
B E Wind BRI w8 RE RNV 555008 R 1 CSMAR B0 126 1 (19 N DR 1 B3 2 A 45 4R 2 B I

A, RERESERSH

(—) ARSIt

FMA T A AS A TESS TS5 IR (DSGR (1 HI{H 0. 0928 TR0, 0565, R A 50% LA Y
ARSI T RIS SEBRIG R L AT RS RO 1 119, 28 % XS B IS 3R I 48 U
H R AEOUA M T 59 WA IR L RD 245 0. 0189, 1 BH Tk [ 4 Ml AIF & 45 ATK FImAR , -1 2 g
(1. 89% . TECH_N WYX H1. 0673 , e KA H2. 6391, B34 F A w4 1. 9075 (%7 — 1) M AHE
F ARSI 24513, 0006 (e — 1) MR EFAT TR — KA T TECH_R BI¥I{E 0. 2472, W&
HE WA KA H24.72% BAT AR 5, TECH_D HII4(E 0. 8430 , P BEEA I 7] 484 30% My 2\ Rl A
BARFES BT B AR RSP AR L G50 & SRR T I, POL (3{EM0. 8875, B
88.75% WY F HA BUF T 5, IO T 0 E LA 50 i B A G B A0 o M, th R R ol R 3
B AL SRR FEMALE [93E 80, 1291, BB e s Sf b P2 15 8012, 91% B L, Bk F 4otk
HEDAGE WBEH50. 5081, Fr/MEH42. 4286 , RINHEH S 2 AR+ 5 AFER A+ AEA AR
J5 1T, BOARD [WJ$A{E A2, 1490, U FE F5 25 19 V- B R A 8. 5763 (e ™) N ; DUAL W ¥I{E 0. 2848 , B
F28. 48% B/ IR FE K AN CEO /1 [7]— AFHAT ; SOE BYI{E M0, 3371, EHIREAR LA 33. 7T1% N EA T
JBeAil s FIRST BY3AME R0, 3564 BERHFEAS S W) 25— KR AR V- 2B R5 I L9 35, 64% , 3R [E] T2\ R AR -k
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AFAE" — B R BB G A 2% W RFAE 7 10, A D il 3 el b vl 24 ) P 4 0 A5 R B 7 2718646545, 9149
(' 7) I8, PIGEA B AL N2, 3471, N B T8 74451, 2628 (' 2'7) JC, T B 7= 5 ) % 14, 97% |, F
PRSI R A1, 8853 () 4F

®2 TROBREGT

il ML AE Hh MR E FoME 1/454% Lo e 3/454% R KA
DSGR 10718 0. 0928 0. 2659 —0. 4648 -0. 0669 0. 0565 0.2051 1. 1824
RD 10718 0.0189 0. 0168 0. 0001 0. 0064 0. 0159 0. 0261 0. 0885
TECH_N 10718 1. 0673 0. 6031 0. 0000 0. 6931 1. 0986 1. 6094 2. 6391
TECH_R 10718 0.2472 0. 1846 0. 0000 0.1111 0.2222 0. 3636 0.7273
TECH_D 10718 0. 8430 0. 3638 0. 0000 1. 0000 1. 0000 1. 0000 1. 0000
POL 10718 0. 8875 0.3160 0. 0000 1. 0000 1. 0000 1. 0000 1. 0000
FEMALE 10718 0. 1291 0.1136 0. 0000 0. 0000 0.1111 0. 2000 0. 4444
AGE 10718 50. 5081 3.5308 42. 4286 48.1111 50. 4286 52.8462 | 59.6000
BOARD 10718 2. 1490 0. 1922 1. 6094 2. 0794 2.1972 2.1972 2. 7081
DUAL 10718 0.2848 0.4513 0. 0000 0. 0000 0. 0000 1. 0000 1. 0000
SOE 10718 0.3371 0. 4727 0. 0000 0. 0000 0. 0000 1. 0000 1. 0000
FIRST 10718 0. 3564 0. 1469 0. 0900 0. 2396 0. 3403 0. 4556 0.7397
SIZE 10718 21. 7234 1. 1003 19. 7847 20. 9145 21. 5662 22.3292 | 24.9923
LNCI 10718 12. 3471 0. 9849 9. 5890 11. 7483 12. 3470 12.9426 | 15.0284
WAGE 10718 11.2179 0. 4882 10. 1224 10. 9000 11. 1895 11.5122 | 12.6878
ROA 10718 0. 0497 0. 0556 -0.1310 0. 0170 0. 0449 0. 0800 0. 2206
ESTBY 10718 2. 4753 0. 4844 0. 6931 2.3026 2. 5649 2.8332 3.2581
(Z) XD

P37 ERR R BARSCIE D TAE R BT R AT S R SRR DSGR SEAH SRR TECH
N BRFEF W) TECH_R P ARFEF AL & TECH_D HIM R EIIAEL % WK I 3 1F 5 AT Rp 4k
FERSCBUREE DSGR SHE A RD WIMISE R BIIAEL % 17K S350 TE WA A RD 5 HOR S 80
TECH_N FRFER W) TECH_R FIHRE R LT TECH_D WIAH R BEL % WKF- 1 W25 0 1E A
KA ES RAN A S T A SCR BB AR BE2 Xt T A B AAEBORFE 5 il ol R 20 K 2 [l A9 7R A
B, A SCR AR A 225 B 20 A T A TR 56

R3 FEMRTEMEXMEST

S a DSGR RD TECH_N TECH_R TECH_D
DSGR 1. 0000 0.0587 ™ 0. 0662 ™ 0.0793 ™ 0.0476 "
RD 0. 0456 ™ 1. 0000 0.2396 ™ 0.2723™ 0.1734""
TECH_N 0.0537 ™ 0.2085 ™ 1. 0000 0.9554™ 0. 6392 "
TECH_R 0. 0635 ™ 0.2280 " 0.9161 ™ 1. 0000 0.6319 "
TECH_D 0.0360 ™" 0.1416 ™ 0.7639 ™" 0.5779 ™ 1.0000

E A (TF)Z AL Z Pearson M X R, & (L) = A% 6952 Spearman A8 X A3, ™ " Fo "R TE1% 5% F210%
KT LR F(WE)

(=) EASH

Raf s THAFE S TECH XTAh nTHZe K SC IR DSGR 52 OLS [ Hr s 5 455 i
EHH TEE L Cluster THEE (T AT LAE W ER400 (1) Z(3) F, M PAF R EFH A TECH_N .
HARFER W) TECH_R P RF#E S IS 7 TECH_D JE R ARE RN, TECH 11013 2 EII7E1 % 1K F-
R RNIE(R$=0.0228, T {H =5.0921 ; %0 =0.0720, T {H =5.0349; Z%0 =0.0199, T {H =2.7411) ,
VA AR F 3  E AR HE T Alb TR K A SEBUARR BE , (ROR L A5 8] T 90 UE B 1) S

Pl A T AGE W1 T R 55250 £, 100 BH 3 5 A I AR B I il S R T RS 1S K BOARD
(8 11 U R 5500 25 o 17, U A A S8 S RSB T | BSOS 1) T il SE T HF 2234 DUAL ()11 9 R 8808 35 R I
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VLATE K 5 B PIRG —A B TV 5230 rT 2218 K SOE 4 [m1 )9 280 5 20 1, 16 I A $ el
TEXESE BN AT RFLEIE K FIRST B 1R13 2255000 35 A 7, 100 A AL v Bk g, ol mT R 4K %) S B Bk
K. SIZE F1 ROA B[R 5080 3 1F , BEHARUBL R L SR 4f 1) 2 Rk 2 5 S KR 2235 4K WAGE il
ESTBY (1A 25508 25 R B, A X8 T35 080 o Bl Tl A il o S T e <
TS T HARFEF TECH SV HF LA RD S0 OLS A4 Hr 45 rT LA AERSHI (1) =
(3) U, RN AR FE A TECH_N FiARFE S B TECH_R MEARFE R BRI 7 TECH_D FE R+
HEHE, TECH BY[R1H R B FE % FI7KF- B2 A IE (R E=0. 0029, T {H =12. 2002 ; 2% =0. 0089, T {H
=10.9710; &% =0. 0029, T {H =8. 0325) UL AR H = W F M e i T b i A A R 158] 14
YU 0 SCRE BRI Bl B R T AR LS Dy (00 A B L 6 A QB AR Al i I i, I HL B %
A L B AR SR A R BIE 2 DR 5R KA ik 2 P R L SR IR 55 AR R Ak O F R 4R
R4 BAREESWHEHMKINEE RS HAEESHMEBRA

N B & % .DSGR = B &% .RD
e (1)TECH_N | (2)TECH_R | (3)TECH_D - (1)TECH_N | (2)TECH_R | (3)TECH_D
c 0. 4139 ™ 0. 3893 ™ 0. 4026 c 0. 0071 0. 0041 0. 0056
(3.9342) (3.6943) (3.8232) (1. 4605) (0. 8344) (1.1388)
0. 0228 ™ 0. 0720 ™ 0.0199 0. 0029 0. 0089 ™ 0. 0029 ™
TECH TECH
(5.0921) (5.0349) (2.7411) (12.2002) (10.9710) (8.0325)
0.0116 0.0122 0.0123 0. 0005 0. 0006 0. 0006
POL POL
(1.4299) (1.5073) (1.5210) (1.0711) (1.2633) (1.2674)
0. 0067 0. 0064 0. 0005 —-0.0065 " | —0.0066" | —0.0072 "
FEMALE FEMALE
(0.2899) (0.2801) (0.0230) (=5.5113) | ( =5.5792) | ( —6.1041)
-0.0062 " | -0.0063 " | -0.0060 " 0. 0000 0. 0000 0. 0000
AGE AGE
(=7.9494) | ( -8.0315) | ( =7.6659) (0.2401) (0.0928) (0.8885)
-0.0309 ™ -0.0173 -0.0210 -0.0016 0. 0001 -0. 0004
BOARD BOARD
(-2.1094) | ( -1.2094) | ( -1.4513) (-1.9682) | (0.1788) ( -0.5267)
0.0168 ™ 0.0166 ™ 0.0170 ™ 0.0011 0. 0010 ™ 0.0011
DUAL DUAL
(2.8588) (2.8296) (2.8940) (3.3303) (3.2752) (3.3853)
-0.0335™ | -0.0336™" | -0.0336"" -0.0011 ™ | -0.0011™ | -0.0011 "
SOE SOE
(-5.3208) | ( —5.3493) | ( —5.3207) (-2.9362) | ( —2.9869) | ( —2.8973)
-0.0999 * | —0.0994 " | —0.1018 ™ —0.0049 * | —0.0048 ™ | —0.0051 ™
FIRST FIRST
(-5.6750) | ( =5.6416) | ( =5.7702) (-5.0739) | ( =5.0009) | ( =5.3114)
0. 0222 0.0224 0.0213 " -0.0015"" | —=0.0015™" | -0.0016 "
SIZE SIZE
(7.6449) (7.7207) (7.3482) (-9.7924) | ( =9.6727) |( —10.4817)
-0.0018 -0.0017 -0.0019 —-0.0040 ™ | -0.0039 ™ | —-0.0040 "
LNCI LNCI
(-0.5532) | ( =0.5270) | ( —0.5898) (-21.7188) | ( —21.6416) [( —21.6690)
-0.0301 ™ | -0.0302"" | -0.0285"" 0. 0083 0. 0083 ™ 0. 0085 ™
WAGE WAGE
(-4.4490) | ( —4.4728) | ( —-4.2142) (22.8445) (22. 8400) (23.2397)
0.2137 ™ 0.2101 ™ 0.2158 0.0331 " 0. 0327 ™ 0. 0334
ROA ROA
(4.0658) (3.9962) (4.1044) (10.9710) (10. 8366) (10.9915)
—0.0489 ™ | —0.0489 " | —-0.0528 ™ -0.0028 ™ | —0.0029 ™ | —0.0033 "
ESTBY ESTBY
(-7.9808) | ( —=7.9514) | ( —8.6720) (-8.8761) | ( —8.9221) |( -10.3779)
YEAR/INDUS control control control YEAR/INDUS control control control
No. 10718 10718 10718 No. 10718 10718 10718
Adj. R? 0.0939 0.0938 0.0923 Adj. R? 0.3306 0.3295 0.3248
F 31.1454™ | 31.0889 ™ | 30.4150 " F 158.7700 ™" | 158.0334 ™" | 154.8356 ™

EL R R R T L% 5% A10% K £ 8
(MR, it #is ey t 1A S L ARt 18 & @49 cluster
A

ELT R A EA T 5% A210% H K LR F
(MR, it ieey t A S L2 AN KA it 18 B @49 cluster
i
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Fofdy TR A AE B RG 50 45 51 . 73 Bt
BRI ERBEA RD (1013 R 500 3 1, Ui &
A AR T T A 0 T RS R R S AR S O
H, MASERHBA RD Ja 88 (3) hHRFEF TECH
(8 [T R B0 N TAEARL (1) AR Y 1A 22880, 1BAT5 8
3 VLB R B AR TR F =5 Al m RR 2 3
KSR B R 2R h AR R385 T &5k
P R

HE— 2L, 225 IMIESE (2016) T I RFSE, A C
R Sobel (1982) 0V fy J5 A B AR (2)) +f [l I R
B o FIREARL(3) I R4 B R o, + B, 215
ERT0, 4 o B, 5 T0, Wi B i A 200 %
ST, 75 WA AE F A R0, Sobel 46 56 il 235 51 0L 367
o, * B TES% WK ERZEKRTO(a * B, =
0.0012,Z {8 =2.294;a, * B, =0. 0038, Z {H = 2. 335;
a, * B, =0.0014, Z { =2. 565) , UL BHIF & & AFE L
ARHFF G ] R K SR B 2 (8] R #E 4 h A AL
B, AN F 15390 M5, 29% 5. 249% F17.05% |

(M) R

1A HEEKENEMER S &, ESCP
AT RS KR I 2 % Van Horne (1988) MY A E X
THRAS , S T 3SR ST 4518 M AR Al P | AR S0 301 7
M3 Higgins (1977) ) Demirgiic-Kunt 1 Marksimo-
vic(1998) ") 5 ST HEL il KR (TR L KR =
W ts B AE R+ VRPN AR R T RR SR A = I
PR R/ (1 - B WA 30 ) ) T AT RR g KoK
SRR EE 5398 L DSGR1F DSGR2 , 5 2 5
RICT) A5 Hr, 45 R 0L K8, T LB H, £ R8 1Y
(1) ZE(6)F  FAREF TECH B9 1013 REEYFE1 %
505% MKF L i 2 0E , Ul B AR AR T R RS K
R EE R LUG R RS 3] T 2 50 0E 5 1) <2

o
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FR6 BAEESFHEHEKIUEE.
MERNHHNTIEH
N B % % . DSGR
e (1)TECH_N | (2)TECH_R | (3)TECH_D
c 0. 4109 ™ 0. 3876 " 0. 3999 ™
(3.9052) (3.6782) (3.7976)
TECH 0.0216 0. 0682 0.0185
(4.7699) (4.7283) (2.5400)
RD 0.4162™ 0.4247™ 0. 4840
(2.3376) (2.3873) (2.7365)
POL 0.0114 0.0120 0.0120
(1.4061) (1.4788) (1.4881)
0. 0094 0. 0092 0. 0040
FEMALE
(0.4073) (0.4013) (0.1756)
ACE —-0.0062 " | -0.0063 " | -0.0060 "
(=7.9568) | ( —-8.0356) | ( -7.6914)
-0.0303 -0.0174 -0.0208
BOARD
(-2.0649) | (-1.2144) | ( -1.4382)
DUAL 0.0163 0.0162 0.0165
(2.7808) (2.7515) (2.8023)
SOE -0.0330 ™ | —0.0332" | —0.0330"
’ ((=5.2480) | ( =5.2727) | ( =5.2377)
FIRST -0.0979 -0.0973 -0. 0993
((=5.5425) | ( =5.5097) | ( =5.6111)
SIZE 0. 0229 0. 0231 0. 0221
(7.8357) (7.9123) (7.5888)
-0. 0001 0. 0000 0. 0001
LNCI
(-0.0323) (0.0019) (0.0165)
WAGE -0.0335" -0.0338" -0.0326
(-4.8668) | ( —4.8996) | ( —4.7273)
ROA 0. 1999 0. 1962 0. 1996
(3.7815) (3.7122) (3.7764)
ESTBY -0.0478 -0.0477 -0.0512
(=7.7767) | ( =7.7431) | ( —8.3879)
YEAR/INDUS control control control
No. 10718 10718 10718
Adj. R’ 0.0943 0. 0942 0.0928
F 30.5423 ™ | 30.4979 ™ | 29.9004 "

EL T Fe A AT A% 5% F210% # KT L2
FE(WR), %t A e 2T A kAo nt ] E @ 4

cluster %

KT HEBNB AR Sobel 3

Panel A: TECH = TECH_N

HE% | ¥% AR E ) AR B3 & M LT o ! VA
1 DSGR =0. 0228 TECH_N SE =0.0045;t =5.0921

DSGR 2 RD =0.0029TECH_N SE =0.0002;t =12. 2002 5.29% 2.294
3 DSGR =0. 0216 TECH_N +0. 4162RD SE =0.0045;t =4. 7699

Panel B: TECH = TECH_R

3y & B AR A= )2 77 fE )3 F B B A~ 2R H ) VA
1 DSGR =0. 0720TECH_N SE =0.0143;t =5.0349

DSGR 2 RD =0. 0089TECH_N SE =0.0089;t =10.9710 5.24% 2.335
3 DSGR =0. 0682TECH_N +0. 4247RD SE =0.0144;t =4. 7283
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BRT
Panel C.:TECH =TECH_D
HE® | F& R deE )2 g A2 =103 & R P AR P Al ZAh
| DSGR =0. 0199TECH_N SE =0.0072;t =2.7411
DSGR 2 RD =0.0029TECH_N SE =0.0004 ;t =8. 0325 7.05% 2.565
3 DSGR =0. 0185TECH_N +0. 4840RD SE =0.0073 ;t =2. 5400
RS BRAEREWHEERIHREE UTUHEERENEES X
. Panel A:vA DSGR1 AR & & Panel B: VA DSGR2 A R % &
- (1)TECH_N (2)TECH_R (3)TECH_D (4)TECH_N (5)TECH_R (6)TECH_D
c 0.3961 0.3727* 0. 3855 0.5562" 0.5297 0. 5444
(3.7119) (3.4871) (3.6091) (5.2445) (4.9857) (5.1266)
TECH 0.0219™ 0. 0684 ™ 0.0183™ 0.0243 ™ 0.0778 0. 0204 ™
(4.7783) (4.6743) (2.4776) (5.3932) (5.3937) (2.8063)
POL 0. 0095 0.0101 0.0102 0. 0089 0. 0096 0. 0097
(1.1413) (1.2140) (1.2278) (1.0967) (1.1785) (1.1955)
0. 0064 0. 0061 0. 0004 0. 0051 0. 0050 -0.0016
FEMALE
(0.2731) (0.2602) (0.0150) (0.2197) (0.2150) ( -0.0701)
AGE -0.0067 -0.0068 -0.0065 " -0.0064 " -0.0065 " -0.0062 "
(-8.4679) (-8.5423) (-8.1961) ( -8.1603) ( -8.2546) (-7.8524)
BOARD -0.0332™ -0. 0201 -0.0235 -0.0408 ™ -0.0262"° -0.0300"
(-2.2044) (-1.3691) (-1.5788) (-2.7674) (-1.8253) ( —2.0608)
DUAL 0.0158"™ 0.0156 ™ 0.0160 ™ 0.0180 "™ 0.0178™ 0.0182"
(2.6543) (2.6281) (2.69006) (3.0308) (2.9983) (3.0705)
SOE -0.0298 ™ -0.0299 ™ -0.0299 ™ -0.0286 ™ -0.0287 ™ -0.0287 ™
(-4.6282) ( -4.6550) (-4.6352) (-4.5034) ( -4.5310) ( —4.5096)
FIRST -0.1031 ™ -0.1025™ -0.1048" -0.1193™ -0.1186 ™ -0. 1212
(-5.7564) (-5.7254) (-5.8457) (-6.7043) (-6.6673) (-6.8012)
SIZE 0.0241™ 0.0242 ™ 0.0231 ™ 0.0192™ 0.0194 ™ 0.0181 ™
(8.1089) (8.1759) (7.8229) (6.4853) (6.5712) (6.1567)
INCI -0.0028 -0.0027 -0. 0029 - 0. 0005 -0. 0004 -0. 0006
( —0.8683) ( -0.8439) ( -0.9019) ( -0.1568) (-0.1286) (-0.1947)
WACE -0.0282" -0.0284 ™ -0.0267 ™ -0.0346 ™ -0.0348 ™ -0.0328 ™
(-4.1169) (-4.1360) (-3.8935) (-5.0724) (-5.1024) (-4.8199)
ROA 0.1349™ 0.1315™ 0.1370™ -0.1936™ -0.1975™ -0.1912™
(2.2984) (2.2394) (2.3333) (-3.6309) (-3.7051) (-3.5827)
ESTBY -0.0452" -0.0452™ -0.0489 ™ -0.0497 ™ -0.0496 " -0.0539™
(-7.2816) (-7.2625) (-7.9545) (-8.0499) ( -8.0067) (-8.7953)
YEAR/INDUS control control control control control control
No. 10718 10718 10718 10718 10718 10718
Adj. R 0.0870 0. 0868 0.0855 0. 0907 0.0907 0.0889
F 28.7865 ™ 28.7858 ™ 28.0384 ™ 30.0790 ™ 30.0288 ™ 29.1826™

E ey B E T AEL% 5% A210% W KT LR E(RE) it ey o 1H S 2 AR A i R & &89 cluster A5



%5 8 1 X e, JeRs . PR PR A SRS K 81
2. EBHFEFEEHRASENI M, % &2 4 ) S
AT RS K 1S LT 2 R T LS i
FOHABBEA A5 10 B iy, AT TR (1) 3| - itk
=N iy =1 P = =2
AFAb AR 258 TECH_ND 1E R4 i 25 B, 7 “*  ["(\)TECH_N | (2)TECH_R | (3)TECH_D
YR AS I (B HEAT A0, 450 T 9. 169 o 0alsT 030197 | 0.3967
FUR S5 (1) F(3) Bh FE el Tk AR e R e
A ISR LAG , R B F TECH Rl A 2R 50 TECH (4.7197) | (4.7541) | (2.5814)
VVRTEL % BK P 1 35 R IE BISE S EW,  wen (g- gg;i) ( Y gggé) (g gggg)
TE% 08 T AR B BB IR 34 ” oobd) | (-0.20) | (.00
(CEINEZY N ’ (1.4280) (1.5067) (1.5209)
0. 0066 0. 0064 0. 0003
. . L B Sk SA FEMALE (0.2895) (0.2803) (0.0110)
N HE—TRITE ACE -0.0062"" | -0.0063"" | -0.0060 "
. (=7.9518) | (-8.0287) | (-7.6770)
_ E"E% ﬁﬁﬁﬁﬂlj‘ 'H'{’E BOARD -0. 0308 -0.0171 -0.0210
(—) = SENATIER (-2.1000) | (-1.1983) | (-1.4481)
EARBEEMAT R T AR oo | N 20
PUG , BARFE S A R 8005 835 8 1E  HH ok Z0.0336™ | -0.0337° | —0.0336"
FHOAT IS, 0 R P AR B AR (=5.3077) | (=5.3538) | (=5.3500)
FZ TR0 AR~ FRST | T e ey | (s 7m00)
SO DA A SCAE SO (1) SR #E S B AR Gge | 00237 | 0.02237 | 0.02147
% TECH_ND BILS5H AR WS TECH 1y 38 Tt (2.6006) | (7.5093) | (7.3779)
TECH * TECH_ND , #— ¥ E i FH AR w5 PV ] (—osea2) | (-0.5126) | (-0.6240)
EAEHRIT S Gl TS ORI gy | 00007 [ -0.0303 7 00282
AR PG 1 T, 597 45 5 410, 101210 7 - At | (AATh) | (A PD
L) F(2) B, 22 T TECH + TECH _ (4.0241) (3.9909) | (4.0677)
ND (1819 2505 MHES % 1% 1K SF T 3% ESTBY (__0'70;‘%1 : (‘?’70;‘2?7) (‘_0502(2)‘3‘0')'
i, 55 (3) S, ST TECH * TECH_ND ] YEAR/INDUS| _control control control
WHEHRECH 7, FEGE T LA B3 MR as % ATO- 010079‘388 0‘00791387 01%79‘282
e s oo dj. R . . .
0, R AR BRI ) T B AR Tl T A et

RS S IR 0 fe AR T, 38 Al ml
RIS KRS BURE BE s  A R AU

H AU R, ASSOR IS R BEAT A0 5Y, 23 BB SRS SE 3 45 TECH _ID FHEARAR ML S TECH _

EU R A R T L% 5% A210% $ KT E R (R
B, it aie ey ¢ (AT E I AMRFa BT 8] & @ 49 cluster i85

(Z) BARMIEFESHARIFMIEFRNELR
PR 2o LRI SNSRI E RO HAR e 45 %07 09 5 20 T A A B,
I LT W B G Ml R BT & SR S 0 2 4 8P R — 2 R B

ED Xty AT RFEEIE (S IAT (e[ 5200, AT 4 SR L3R AP R FERTTRAE (1) 2.(3) 8 R AR
SEHEESE TECH_ED WY IRIH ZBCFEL % 17K L3 0 1E Wi RS #E 55 TECH_ID W [mlH R BN IE,
BFESE T LA 3 Gl LR I, R HORARM S 3 F 4R 5 T AT LI KR 0 SEI AR B FOR ST
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R0 FAEESHSEHEKINEE. Rl BAEESHSEHEKIHNEE.
EEEFASENATIER M EERSIEMIEEFENILE
is A % % .DSGR v A % % . DSGR
= (1)TECH_N| (2)TECH R | (3)TECH_D = (1)TECH_N| (2)TECH R | (3) TECH_D
: 0.3920™ | 0.3661" | 0.3902"" c 0.4138™ | 0.3901"" | 0.4039
(3.7015) | (3.4453) | (3.6607) (3.9314) | (3.7021) | (3.8375)
0.0386™ | 0.1517°" | 0.0289° 0. 0074 0.0131 0. 0057
TECH TECH_ID
(4.4256) | (5.8297) | (1.9421) (1.3114) | (1.0940) | (1.1257)
0.0174* | 0.0615" 0. 0148 0.0235" | 0.0508*" | 0.0244"
TECH_ND TECH_ED
(2.0738) | (2.8579) | (1.0357) (5.2476) | (4.8347) | (4.1865)
TECH+* | —0.0152" | —0.2326™ | -0.0132 oL 0.0116 0.0122 0.0119
TECH_ND | ( =2.2574) | ( =3.8272) | ( —0.7795) (1.4372) | (1.5087) | (1.4743)
0.0116 0.0123 0.0122 0. 0070 0. 0064 0. 0023
POL FEMALE
(1.4335) | (1.5279) | (1.5090) (0.3060) | (0.2784) | (0.0991)
0. 0065 0. 0063 0. 0002 ~0.0061 " | —0.0062"" | —0.0061 "
FEMALE AGE
(0.2850) | (0.2736) | (0.0078) (=7.8745) | ( =7.9934) | ( =7.7677)
~0.0062°" | —0.0061" | —0.0060 ~0.0317" | -0.0155 | —0.0245"
AGE BOARD
(=7.9136) | ( -7.8626) | ( =7.6675) (-2.1676) | ( -1.0837) | ( —1.6904)
~0.0303" | -0.0183 ~0.0210 0.0168™ | 0.0166" | 0.0168
BOARD DUAL
(=2.0675) | ( —1.2782) | ( —1.4465) (2.8605) | (2.8316) | (2.8548)
0.0165™ | 0.0166™ | 0.0170" ~0.0342° | —0.0343"" | —0.0332""
DUAL SOE
(2.8099) | (2.8351) | (2.8979) (=5.4224) | ( =5.4281) | ( —5.2620)
~0.0328"" | —0.0324" | —0.0338"" ~0.0991" | —0.0992"* | —0.1005 "
SOE FIRST
(=5.1742) | ( =5.1344) | ( =5.3505) ( =5.6310) | ( =5.6345) | ( =5.7021)
~0.1011° | —0.1022" | —0.1018™ 0.0224°" | 0.0223* | 0.0218"
FIRST SIZE
( =5.7410) | ( -5.8018) | ( =5.7729) (7.7092) | (7.6926) | (7.5237)
0.0222" | 0.0223* | 0.0213" ~0.0017 ~0.0016 ~0.0018
SIZE LNCI
(7.6227) | (7.5677) | (7.3657) (-0.5287) | ( =0.5021) | ( =0.5673)
~0.0020 | -0.0021 ~0. 0020 ~0.0307" | —0.0306"* | —0.0294
LNCI WAGE
(—0.6402) | ( =0.6594) | ( =0.6159) (—4.5384) | ( —4.5343) | ( —4.3465)
~0.0291°" | —0.0291"* | —0.0282"" 0.2127" | 0.2093*" | 0.2137™
WAGE ROA
(=4.2975) | ( —4.3059) | ( —4.1732) (4.0469) | (3.9803) | (4.0670)
0.2117°" | 0.2134" | 0.2138™ ~0.0483 " | —0.0488 " | —0.0508
ROA ESTBY
(4.0079) | (4.0376) | (4. 0562) (=7.8713) | ( =7.9268) | ( —8.3008)
ESTBY -0.04877" | -0.0480™" | -0.0523"" YEAR/INDUS control control control
(-7.9357) | ( =7.8072) | ( —8.5841)
YEAR/INDUS|  control control control No. 10718 10718 10718
No. 10718 10718 10718 Adj. R? 0.0942 0.0937 0.0932
Adj. R? 0. 0942 0.0948 0.0922
F 29.7125° | 29.9043 ** | 28.9537 F 30.4454 7 | 30.2470 30.0316

EL e A AT A% 5% A10% K £ 8
(R, Geit b ey ¢ 1 &2 MR Ao it 6] & @ 49 cluster
A

EL R R AT L% 5% A10% K B8
(B, Goit ey ¢ 15 &2 MR Ao it 6] & @ 49 cluster
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WRAEASCHIBESESEIE , 7T RIS LR BUORIE 7

1. EMEE P RA T KPR, MR AR EREFMNI#SER, EHIREF, 2l
BE FE 5K A Jr b B A D, Alk A S8 A B BOR QR A BESAR I ORI O a4y, S Bl
Bk, AT R PSRBT A A A AP A BT R 50 i, REREHR M Aok i F
KA AR M BEAR Ml B AT FFLEHE I DRI, I SRR AR R SRR 5 | BE S 1557, Fe o AR H AR
L R BIHE R RHTIKBIALNE | Al B BOR BIE 5 T A SRR AT AT MRS BOR SR 3, Al il 7 s A
HOE IR RRRIET O AT P2 & e i) R PEDE R

2. WA R S E Z BRERSRXIS, FOFALWAHRARBAAFAR, ol NG AIRE T 89 Pk %
JEAA I A Aol 3 K Al s 8 BT A BB SR Al A O e I BT U N B, ASSCRYBIFSE R B
FRTE 2 R RO L AN 7 2 TP EOR L GO Al TS K A A2 BEAE A, B B AN [) e A0 0 Al vl
FREE R R VR AR B0 AN B &, R L OB S A I — e R B Ll . v LA, 7E il
Al A BRI JEE IS, 7 2 W AN (7] e 8 =2 () A HR B2 30 2, e S 2% v A 22 ] A O B 58 T 28 1A L B A, S0 ]
A AR TN ST

3IRBMMEFNRRSEE, ROFIAMIESTHNLTWRRFR, Hig L HRLZAM T #HH A
TURERS AT QIR I s Bt 22 10 M5 B 5 WB i R BURT A9 A "G By & 1T ELid Rl i -5
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