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A Study on the Effects of the Export Activity on the Total

Factor Productivity in the Korea Venture Companies

Kim, Ho Sung
Department of Economy and Industry
Graduate School of
Korea Maritime and Ocean University

Abstract

According to the many empirical researches, the exporting firms are
found to be more productive than non-exporting firms. The reasons for
exporters to be more productive have been presented by two hypotheses.
The one is the self-selection model and the other is the learning by
exporting model. Based on the self-selection model, it is argued that they
have the capacity to produce more efficiently their products, because
international markets are more very competitive and have to incur more
burden to the exporting firms, compared with the non-exporting firms.
The learning by exporting model supports the argument that the exporting
firms can accumulate the knowledge and knowhow through their exporting
experiences. The self-selection model is supported by most empirical
researches, but the learning by exporting model is supported by parts of
empirical researches.

Based on the theoretical background, we tries to study the effects of the
exporting activities on the productivity in Korean venture firms. From 2008
to 2017, we choose 60 venture firms and divide three kinds of firms, such
as small-sized, middle-sized and large sized firms. Due to the data
constraints, we try to focus on the learning by exporting. So we try to
analyze the effects of the export on the productivity in the Korean venture
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companies. The empirical results are as follows.

Firstly, export increase causes the total factor productivity. In both the
value-added models and gross output models, the export is more influential
with the other factors.

Secondly, R&D Increases also have some effects on the productivity
increases.

Thirdly, firms’® scales are found to be the factors to cause the
productivity increase. The larger scales, the more powerful in terms of
the productivity changes.

Fourthly, the positive effects of the export on the productivity are three or
four times influential, compared with the R&D efforts.

Fifthly, the small-sized firms have the strongest effects of the export on
the productivity, compared with the middle and large-sized firms.

The empirical implication is that the smaller firms have more benefits
from the export by increasing the productivity compared the other two
kinds of firms, that is, the smaller, the more beneficial. In terms of the
government policies, we can derive the very contributive implications from
our empirical results. This result has the meaning that Korean government
should change the direction of the policy, oriented from large-sized firms
to the small-sized firms. In past decades, Korea has owned the structure
that the export increase has been dependant on the large-sized firms’
export activities. But now we have to change the policy direction, because
the policy effects are more powerful when focused on the small-sized firms
instead of the large-sized firms in Korea.

Our study has been focused on the learning by exporting model. So the
future researches will be more desirable if they can test the self-selection
model.

KEY WORDS: learning by exporting model, self-selection model, total factor
productivity, translog index, Grange causality test, correlation, causality
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2.1 A7

2.1.1 WIA71H9 39
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=
=1
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—
D
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©

WA 71Ge At Agde AR gold HoJ= =
714 (Company)?] FFAdojoltt. Mx+= EFH AIQoz 49 HdS F
BPE ste FAE Eota VI ol F5S Fte AN AAY

B, WAsIGe] Aot FEHor s Fed Ade obF ¢

Aol wep thekal Al ALgE L QT

Hl
~
2
k)
I

= ololtol® & ey YRS F47]%9)
Az AYTE ZA| B YNZAPNN FL7PORA AFALTA )
go] Zulz o] 3%ol4el 719, B F 59 Hlue] 7|4 Dtk OECDF 7}

6) (APHHl =] 7]

d4 3
7) (AhAA 714 3]

Wl =] 71 44 o], https://www.venturein.or.kr
Wl %] 71 44 o], https://www.venturein.or.kr
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2.1.2 IA71Y A%

SEuEke] WX rIde] d3Fo 2 19993 4,93471, 20189 AA71E 36,6947 =
HrER T 19999 R 20016 7kA WA QS itz 200219 R 2003
A A= AT 28]l 2004WEE 2018W¥@ 7R = Al ASste] 19994
Bl 2018 743% S 7}EFATh

<E 2-D A7 d=E 49"
(F - d, 70

A il P dx il P
1999 4,934 2009 18,893
2000 8,789 2010 24,645
2001 11,392 2011 26,148
2002 8,778 2012 28,193
2003 7,702 2013 29,135
2004 7,967 2014 29,910
2005 9,732 2015 31,260
2006 12,218 2016 33,360
2007 14,015 2017 35,282
2008 15,401 2018 36,694

g . (APl 7] 9 @S, https://www.venture.or.kr
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15949 2001 2003 2005 2007 2009 20112013 2015 2017

A= (A A7]G E 3], https://www.venture.or.kr, A TA

(I 2-D Wx7 d=8 48"
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o Hl Wl =] 7] g o] 11670 0.32% = eRytT).

<E 2-2> Wlx7]¢]

(9

- N, %)

#A] = AT

719

1587}
B

oflB] A
719

SR 71
A

1,606

27,432

5,188

116

36,694

H]&(%)

4.38

74.76

14.14

0.32

100

A5 - (ADEA 7198 3], https://www.venture.or.kr

HI=l &= Hl oS H =1=1
Ol =l == & LYo OH = |
S il T e oo
Cho
HI = E T e T ==TH L 2= ] oH | =T LT == e o 1l eF e
il ESout ) et AFESLArTESE JdES A Es e el s ¥ s =08 et

A5 - (AP A 71F 8 3], https://www.venture.or.kr

(<I¥ 2-2> WiA71Yd w@dE &

Collection @ kmou



2.14 X714 A9E AR

WAZY A Age Avnw WA Z7] 18342 dA vEe) 30.75%
E At Qo Ogso =2 AL 86117 2347%=2 A&7 71X 9o 54.22%
2 AA Auelde AASIL Ytk HLAVE AYT AGelME Hato)

2303/ 6.28%F AASL Yol AWML 2 W& YEIT

<E 2-3D WA7|Yg A9 A%
(9 - AN, %)

T= AN H= T= DA H=
MNE 8,611 23.47 a7] 11,283 30.75
BAE 2,303 6.28 Q1 1,670 4.55
24t 468 1.28 ARl 692 1.89
o+ 1,629 4.44 5 1,037 2.83
a5 1,729 4.71 b= 769 2.1

AR 840 2.29 i 1,822 4.97
G 787 2.14 SIS 177 0.48
oA 1,412 3.85 AS 107 0.29
3 1,358 3.7 2l 36,694 100

A5 . (A A 714 €3], https://www.venture.or.kr

R} SRS B
__ HIS(E9). %)

S ME O RM EM i #ES EBE AY 0@ 9 A E ZE &5 H°

A5 . (AR 714 g 3, https://www.venture.or.kr
O™ 2-3 HiA7Ig AH9E 3%
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215 HA7IY 4F54E AR

MANE fFU2 BE ORE Axgol AAGT Jod Azdel HAA ¢
AT 24958M= 68.02%F =FA|stal Aok, AHRAE, SIW GA7F 6,1987 =
16.89%°1™ YR =.-Auld 9267 2.52%, A2 6297 1.71%, AF-71EA] 8]
2~ 53670 1.46%, &--4-33<9 9178 0.25%, 71} 3,35670 9.15% % }EFST}.

KE 2-4 WIA7|d 452 I

(E9 - A, %)

ARA | AT
A4 =4 =,9,9 .
e | Azd | Lo S e A B R
S/W | Aulz | T °
A5 24,958 6,198 536 629 926 91 3,356 36,694
H &
(%) 68.02 16.89 1.46 1.71 252 0.25 9.15 100
A5 . (Al 714 g 3], https://www.venture.or.kr
tesH 8258 e
o HIS (91 %)
50
o 16,39
- ) e meceam R ac
CEE HEHel s SINEAMHLE e 2% EE EmEgs e

A5 . (AbHl A 714 @ 3], https://www.venture.or.kr
O™ 2-0 HA7Y J548 3%
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2.1.6 A7 FA71AE 3
ZlEB =713 29,0590 2 79.19% % 713 =
02970, St=rul 73 e 3 1,6067) <=Oo =

14
192 dFE 7lels7la<s &3 Ax7d &

Z
N
i
o
(o]
N
o
(4
ol
ot
flo
527
o B

KE 2-5> WA 7]d &R17|8dE %
(&2 N, %)

“ e = Ta2714 Sk w4 - 2
S 7ER=7]|2 AE T A5 e 8] Ta27194 A
A A4 29,059 6,029 1,606 0 36,694
H] &
(%) 79.19 16.43 4.38 0 100

A5 - (ADEA 7198 3], https://www.venture.or.kr

1 x| S SHo(D) 3 B

pAl

A5 - (AP A 71F 8 3], https://www.venture.or.kr
<9 2-5 WA7|d SA7|8E A8
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2.1.7 A7y EHAA

vt XA AL HAF L <FE 2-6>004 HZo] A 1980~1995W )
o &2 H-57], 1996~20001¢] 7Rb+=>1, 2001~2004'3 2] =4 7], 2005~2012
Ao HAZAEF], 20133~@A7MA o] gabrlz 'Y 5 ST

AR Yutet WA 719 WA X797 EFstd 1980 d ol A 1995
7hA 2] WA BlE7E AA 1996 ZAGAE N 19979 8€ THIA 7Y
A1 S AAsE 1998 1€l WA 7 A3 e AA S
A7t FFoz ‘WMAYY SAHILE A T FAUE & npHEFgozH

A -S40 gk 7iks FE5HA FH AT IMF AA 9171 o] F HlA
719 AAY] FES AT AR AF dxoz Rz o, WA

gk =AY 5 ARSI A Ak o)§o] BARET] Azteait

= il
= JAQ012) T ohst
5

o2 g+ vrId

20133FH = Fx3AE ddstr] AT ZA
2N 4A1AH(2013), 9IZF B 5
Ak ek WA Fd AN S rhE014), FEAAHANE 24(2015),
A7 AFEA A A S8 He] Fo2016), 2BtE] A8 F9 A ZKSM)
A42016), FH F 5E7HA FA7IY AHET HA 2eH2016), A2
A2 ZE3 MEARE 242017, Z92=Ad e WAE 2 K-OTCUS

i)
o
e =
(K
il
[
iy
2
(0
=
(@)
@
=
Re
>
e

wiu) 71 5BABH01) 5 Fh - AAIGe AFET LD EATALS o
daim, 42719 FUE AW A9WEL AFHow Adas dH EAXD
557188 Sushs 5 AAA AA - U710 AAR ) Aoz iy
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<E 2-6> F-uet XA A 2d 2

TR Faoue FaAA
oF=- ) AANYG 1Y =4 Za198AA A AA
B % 7 W7 AT AL A Y (1986)
(1980 o 3N A A7) %A X ol
~19954) A A o) e AbE A Q1A | #E WE A (1986)
-3 5= A A (KOSDAQ) 4 TG A A ) A (1996)
! A A4S AT A=A F |- TAATI S B
?;7] A v Sl zA ) A7 (1997)
(19“9“6 = AFAE 5 T TA G g sl ket
20004d) IMF ZA7] ol F A= | w(1998)
= A€oz Rz} AAEAZFEAA Y
A}3 A 219 WA o] (1999)
. 2 3l Bk 13y
AL g e | OIE AR
(2001 ~ A 2oy g A (2003) =0 e A
2004 - 2 e L EE LR
. *
S B b 7¥84(2003)
A7) BAAE] A F
W84 )7 (2006)
- fuﬂwlog 4011 23
Aok EEEE 2 (2007. 6)
(2005 A A = oF A o] A & e S -
S012) A 7)o Zad AFANE | (2008 2 19 FZ7]4
= 54 3} 2] 91(2009)
-@ﬁﬂﬂosﬂ Awof T
23 £9(2009), A E S
A% 744 (2012)
AzAA NS e AA | ANAZY AFAEA D
dejcele] Wil 337 hob ul# (2013)
WA FD AFANA Ned | -=UzAF 24 (2013)
0 =218 24 W R} FEE Y
Wiz gelAe AHeRE Y4 | ZE Y A (2013)
3247 2 s 7}s) ZFa719 A=A Ego
(2013~ A 2 AEA B9y g | A13(2013)
& A)) AANYG AFA A 35 M&A 243 wek 2wl
FaaANY AFEE 7|9 | Y FAMA o vk
U e\ e ) i (2014)
FE mwﬂog M&A, AT | -F=AAEAANE 24
Z 24, §9AZ7190] o | (2015)
A9 75} WA 7)1 AFEAA FA
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Ed W9l g(2016)
71828 M&A QAE E
7 3}H(2016)

Fd-wlA 7Y A PEF
SATA wF=(2016)
2ELE]] A8 FYAH
(KSM) 714

A7 AU RS WA
(A 5d7kA)
ARG NNAES g
3 M&A A= 224(2017)
A P [ o\ S S I B
2 K-OTCCgdiwul) 715
34 8}H(2017)

A5 0 AAF, olFle (2016) ATAR
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22 MA7|Qe] +&dF 2 A& W=24F

2.2.1. X799 F=dR

"l % 71F o] 2018 =9 L
49,2247 28 F 3.0%= 7I=3AT. 2012d o
==

%ol £ENFE v 2%-3% 4

Fed Foe goE @ FFEY
H

o
I
oft
)
2
x
2
5
2
g,

(& 2-T> HA7IH4e F=d%

(6F§1: 3w )
Ax 2012 2013 2014 2015 2016 2017 2018
TTE 41,200 45,673 45,559 45,105 36,260 40,257 49,224
AT 1,040 1,093 0 1,356 1,236 1,347 1,473
H & 2.5 2.3 0 3.0 3.4 3.3 3.0

WA F8 £E FAEE FF o0 IEY YE, T, 0w, 59, 9
=, WA, BE £O% ofEoXu Utk FFe] A5 4934157 2IE +F

2 FE77k2 Agsta Utk

<E 2-8)> WlA714e] w718 s=d%

(o)A 99, %)
2017 2018.10
wd = 7H = =7e = =7e
=7 19,838,516 9.9 16,669,292 34
1 = 5,065,855 71 4934,157 22.5
2 u| =t 2,540,534 49 2,079,188 0.5
3 v Ey 2,780,635 33.9 1,743,357 -23.6
4 SIRCH 1,477,103 -4.1 1,319,139 7.6
5 T3 1,010,109 -8.8 751,955 -11.2
6 of 2k 589,886 8.1 538,770 13.2
7 =4 384,246 10.4 329,131 4.2
8 ol = 404,037 29.6 323,660 -16
9 WAl 5 458,706 12.7 317,126 -16.6
10 B =t 334,735 1.5 314,634 12.0
A5 =T ¥ 3], http://star.kita.net 2018 10¥€ 71+
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2.2.2 AA7199 e N=23F

71 F el &3 7P 37.0%E ZAEJLH, e IE7199
A% F3& AYEA BHFET 3 e 7190] 203%= 7Y weH, &
ARAEH A TFES Bdste 7190l 11.5%, Qo Ax 1&g 7ol 5.2%
o] o2 yehyth 9o HH WET 719 dFENSTS B, oduyA, ¢
=, A4 4] 55.4%= EF FFol vl =A veRd 6, ARFA 2 A
H 2L 9.1%=2 AUdoz e Aoz ZAFHJHFTA7IEA, 201D

71 5 ol I&E3 7P 37.0%% UERG deiE Ay
S AuRd, AHANE NG FFo] 56.6%= 7HF Bton, thgow Fdol
&

Aot 40.0%, ¥¥ 39.4%, "= 37.3%2] =olth. @<=shAl <

o] 49.7%% 71 Brow, BFolAlol 40.4%, UE39.4%, = 37.3%2] <=0
G E FES QFAE 0P, oUA, gE 2 AW 4FS APAEY ©
S5ET e f¥0 B, A4, A B AT 9Fe AAFEH varE
2 WY F¥0] e Aoz Uyt 4T A9 TS Avnd,
N, o7 B AW JET AFE, WHEA L AARE J2o] 2% WIS
o] B Qo Wal A UEkT ww, BA78 #5717 dES 0, &
4, 250n9 AHUE0] Be AoE UehdtHE 47194, 201D,

Ta7IdA ol 20119 WA 7IFo] A= A Ae f2AGS
ostd, ‘Al tigk ARV} REsith =
o, 522 ‘AFEZF 27.2%, ‘FI9HEAY

2 UETh

= o] 17.1%E #Ast= A

1
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Al 3 & o]&F wjA

31 &3 TN A T ol &

311 #&& 5% &< et o] E(earning by exporting theory)

YA 2 Al #o] 2(endogenous growth theory)ell 2|3}
z2tE0] Zled e AFFoEZN ANMEES FHAE F At dAdysia
UTEY A5 FoxE &8 w71y AFS 794 o Ax

o gte JEE A Zleg AL F Ate ZAolth o= 7]

i)
N
T
N
o s
=2
X
gL_l‘
o
o
-

(e}
TEs FIANNA Foew dAHS FED 5 7] "Wl 7

AN E =
Miwele o gol sl Ha ool weh Aol FYATH: Zolth EF 4
27195 AE B FUAS S8 o wel shorsiAl Ha oo whe
Tl ST B AEFS H F ASE P2 sesiA "Ans Bel
o, 283 $Ee BUlSUE Fo AL FAAY F A7) el Fu)

S oot ez B3 werd )

olo] twh3F HAFEZE= Alegre and Chiva(2008), Kotabe, Srinlvasan and
Aulakh(2002, Nonaka and Takeuchi(1995), Hitt, Hoskisson and Kim(1997)
Kafouros Buckley, Sharp and Wang(2008), Roberts and Tybout(1997), Bernard
and Jensen(2004) S| .10

8) Grossman and Helpman(1991), p166.
9) Park, Yang, and Shi(2006), p5.
10) Joaquin, Antonio and Gregorio(2012), pp866~867.
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3.1.2 AAHE o] E(self-selection theory)

AAAE o] 22 B &2 ZIPNko] wAA A IPT 5 A7) wjiZel 7]
Ao Ao =o] o FABAE Zevhe ZothiD o] o] & E}_E'.”ﬂ -’F
TN Mdstr] Al mER&s FHEsior gtk Aot
of Adujd A IUAAel Arisie AR ¥ & FEe AA HH w}a}xﬂ H
o AakAQl Z1guke] = & F A due Z\OlE‘r. TFEolgte 84t F
=719 AEsHA Hue Aot o] olEdAE JledidEsS ¥ &S
AE2 TAS ¢ AFH oz WHATga F4 ??}E‘r. olze] FEZ&Fol
F7HE Hlgo] &7] W&ol ¢ E%X—i?l NAdEeTE F2od o 72 HA
13t Aolth. megtA Zedidss A3 E oS XM= F
olt}. oo U AFEE Fﬂpescu et al(2009), Harris and Li(2009), Love and
Mansury(2009), Becchetti and Rossi(2000), Lefevre et al.(1998) o] Ut

o rir
_>|~1_J
N

1D Joaquin, Antonio, and Gregorio(2012), p864.
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12) Korres(2008), ppl09~115.
13) Korres(2008), pl12.
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3.3 84439 =AY

222N e RS A ST 2 374A Pajo] o] LHTh

[
N’
)
>
k)
AN
o
]
=
o,
D
>
=
o
=)
o
D
=
o
o
o
=
@}
o
(@]
=
N’

A5H SAPAL FTAL olgstd FAMAS ZHsts WPolth o A%
2 29 ol= Alcy A <4(Kendrick index), £&-¢ A|4=Solow index), T 2
E A4 (Malmquist index), Es =27 A (translog index)7} At

BRI AR o] ERMAR T A5 ol eb 2}

K
"‘ln(iftgrl ﬂ (D
t

B SALYS RS ol8se AR FAF 4HE Akl bH A
A #AE 7Bt 54 A4 FEHE 7HASte IARA 5= F3 Al
g AHAFoRE FAs= ol JHE ek AL Oed 2 AE ol &
st w]olt) oy 233 o] FFel~ F4(Cobb-Douglas function)e] A3
A8 AE THASI T Y W E SA = WA ot
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A71olA Y= qtEolal Aje 7] 7l e YUt t= A oSt

i L2 =352 Yrsta K& AES Yugith o, £, A& SJEHEE 9F

¢ = Byt 5lli,t + 5kkz‘,t tw te, )

Nz 2o gigEF oz AlgEE Wh]eo] DEA(Data envelopment
analysis)olty. Az zeHEAolgtal £+ DEA+= APE A w9 (Decision making
unit)e] Aoz AAE SAHS AL FULASY =8 4E o8t ofr|d 5hH
2y AFAYEE AL, HAME E=cte HHECIH HAAHE =4 )
AE Ao JAEAGHE XS o+ doH 7HF G52 JAEAGS 7
ot HA o JAAA G EEZRE ZEE o)7L FAHA He o] ZEHO 94
Hz o] AAA G S0l HASH ATk HZ o AAAER S0l FQ ZEH
=R E UMA JAAAGL S Holx AYE ALtetH o] At B4F &
S0 WAXA Ha, 7MhETE B840 EohE YEhdY DEA 23L&
FAGHol 28] DMUE Fsta 4AE8io] ZHEste A9 A s
DMUES Ze=th o] HZ o] DMURREH ZEEOE FAs= Zlojth. ZEF
7b FAsHA HW 24 DMUES ZEE| 025 E "ol AgE A% a&4
< AHHeE ZAHE 4 Utk o] DEA 2§23 CCR(Charnes, Cooper and
Rhodes, 1978)19x.3 3 BCC(Banker, Charnes, and Cooper, 1984)19x 3ol 7|2 &
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T—J—- )\h:]'

CCR E3&-& Farrell(1957)¢] A|A|SH &&
Ao 2 DEARZ S AAAT. DMUES FdE&E 7IsdAd dsiA 4=E 7}
THA HlEo] 1& 2H3A= T A4 FHaiet A4E849 THFEAELS 0
Hoh At e Aofxzdste DMU Fd+& 7oA
A vl&ES HAFA 7 . &t CCREE S &
AL A 71EX9 284 JMERe H&E2 EAFTHCharnes, Cooper and
Rhodes, 1978).

l_
L
ol
rir
rx
)
Mz
B
)
ot
T
o
0

2 TSl Z4stA Fats wde F2ar) 98 BCCRAL At
= 5

BCCEY & CCREYAASY TS 1
4

oIty BOCEE e E&A e Folzl ANTFE stelAe £7&Rede o
Stk BOCRES A8 45 FYNT B} 42T 299 /1ea2H @
of Th2A Uehin, E95 4% Wese) 7o wet myo] dugn,

14) Charnes, A. Cooper, W.W. and Rhodes, 1978, “Measuring the Efficiency of Decision Making

Units, European Journal of Operational Research, Vol.2. pp.429~444.
15) Banker, R. D., 1984, “Estimating Most Productive Scale Size Using Data Envelopment

Analysis“, European Journal of Operational Research, pp.35~44.

Collection @ kmou



34 A7 H A

B AT 2008E5E 2017970 2 0A719e dAe s sha o )

WA7IQe] S 33646020179 102 712, AR om, o]E F A
& Az o], 043301 156 olAels FUAS 008014 YL e
AT IF TAE VAT JIGSE B W 0 BALBLY T
Jrah) SIAAE BT Sl S o R S e
) s ol o) GBS AN YOS ERDI] WElG:

wkekA 7374 uﬂimog T FIPHATZE solAY /IAR|/FEIZEA el 1H
EAFE £ ATAN AR, A IGE T 100 502 o 2
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2008 0.096 0.035 0.142 0.061
2009 0.185 0.106 0.251 0.148
2010 0.232 0.237 0.204 0.270
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2012 0.205 0.154 0.212 0.234
2013 0.215 0.139 0.278 0.157
2014 0.017 0.015 0.001 0.056
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2016 0.109 0.262 0.064 -0.019
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A 0.116 0.122 0.124 0.096
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FE Fhe R ATNEE Fhe FeaANY THEe] WAL BBE
= F8 FstReon, <& 4-e B3t = S7hEH TLAANMES
74go] FAAHLS B R E(r=0.262, p=0.000)7} wiZ =8 (r=0.156, p=0.002)
T gy #EAl Adv AR YEgen, Ry HyEdel o =
eSS A7 S7heY S8 A8 SUHEY AEdAE dEE #d
o] gl& Aoz Yehgton, 1000¢e]d #F2 714, FI7HHA 2 (r=-0.158,

v

=

w3 <OF 4-5504 9} o] fRHE FE FUVHEY ToaNME FUHEAY
FTRBAAE R BIPIRFA A= 1000 0] 404 w2 FHAAS Hola 3
©1}r=0.373, p=0.006), WENEZFN = 5009 wTteA =& FHEA o]
2 JERETHr=0.284, p=0.004). <18 4-6>A FEHE AT7)EH|
TRAAMAE FUhEHY AEAAE EY FIUPIAER =
5009 ©]/~1000 H gkl A =& FHEA S Hola oy FAZ FAAHL ¢l
o <O¥ 4-D<KOd 4-1Dd A= TF S7HeEd ToLNNME S7HE, <O¥
4-15>~<2 9 4-22>01 = AFNen = 2y

A% % ek

2

B7}7hA] 28 v & o 2 3
FE 5 ATMLEZIHE FE 5HE ATFMNLEE &
T 9] T p T p T p
A A 0.262 0.000 -0.050 0.224 0.156 0.002 -0.003 0.940
500 =] gt 0.340 0.006 0.049 0.483 0.284 0.004 -0.023 0.738

500710004} =] v | 0.153 0.039 0.120 0.069 0.045 0.547 0.106 0.109

10009 ©] % 0.373 0.006 -0.158 0.046 0.235 0.021 -0.034 0.670

TE T7HE Adgie] deld =Y & SUHE
AN SIS wjEAdin] A Ndn o] dddgiy] Fdeld ke FUHE
r: Pearson correlation
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KE 4-9 719+ EE 1038 A4 7S vlan BIPHA2E

52719 HFE 19
500¢] 50071000 10004} 5004 50071000 10004
] gt o gt o3 ] gt ] gt o1
2008 -0.087 -0.064 -0.035 -0.048 -0.001 0.167
2009 0.014 0.087 -0.119 -0.193 0.137 -0.291
2010 0.043 0.061 0172 0.256 0.215 0.102
2011 -0.007 -0.140 0.000 -0.139 -0.052 -0.029
2012 -0.103 0.020 -0.203 -0.152 0.029 -0.020
2013 0.016 -0.109 0.150 -0.173 -0.017 -0.014
2014 -0.086 -0.087 -0.104 0.034 -0.041 -0.092
2015 0.094 0.002 0.125 0.157 -0.025 -0.111
2016 -0.057 0.039 -0.012 -0.021 -0.109 0.137
2017 0.151 -0.029 -0.068 0.349 -0.022 -0.167
A 0.011 -0.024 -0.007 -0.031 0.031 -0.029
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A= 500¢] 50071000 10004} 5004 50071000 10004
] gt o gt o3 ] gt ] gt o1
2008 -0.133 -0.065 0.070 -0.032 -0.043 0.107
2009 0.045 0.003 -0.086 -0.118 0.130 -0.484
2010 0.060 0.072 0.147 0.186 0.011 0.659
2011 0.035 -0.101 -0.002 -0.102 -0.087 0.043
2012 -0.085 0.012 -0.192 -0.101 0.085 -0.087
2013 0.001 -0.047 0.132 -0.086 -0.028 -0.018
2014 -0.060 -0.068 -0.035 0.004 -0.060 -0.092
2015 0.044 -0.039 0.039 0.008 -0.064 -0.045
2016 -0.028 -0.009 -0.020 0.088 -0.038 0.042
2017 0.161 0.052 -0.005 -0.071 -0.019 -0.052
A 0.018 -0.020 0.007 -0.029 -0.003 0.004
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4.6 ATNLH FAAF S FRARIY FIHE

23 5009~1000 vl gke] 7] 4ol AFINEHIE FAbsks 7ol 7HE
Zorom, 10009 0] 4] 7oA AFARHE ExetE 71957 M AT

KE 4-11D A0 Fxe) 7Y =

AP R of H
71t 5 - - 2 p-value
T T
5002 m] Wk 66(34.7) 144(35.1)
50071000 m] wk 86(45.3) 144(35.1) 8.123 0.017
1000 o] 38(20.0) 122(29.8)
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KE 4-12> 71FFEE 7009 FoANE S7HE Hlu F77HA 2E

A7 FA1 S AP ] v A S

A= 500¢] 50071000 10004} 5004 50071000 10004
] gt o gt o3 ] gt ] gt o1

2008 -0.294 0.084 0.135 -0.006 -0.081 0.034

2009 -0.019 0.137 -0.014 -0.144 0.093 -0.209

2010 0.011 0.205 0.148 0.213 0.057 0.151

2011 -0.053 -0.196 0.082 -0.103 -0.094 -0.037

2012 -0.102 0.095 -0.180 -0.149 -0.026 -0.104

2013 -0.152 -0.166 0.157 -0.076 -0.037 0.058

2014 -0.010 -0.167 -0.127 -0.038 -0.011 -0.086

2015 0.046 -0.028 -0.214 0.154 0.017 0.100

2016 -0.161 0.017 0.129 0.026 0.010 0.015

2017 0.225 0.075 -0.075 0.155 -0.107 -0.116
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4

A A A AL A

A 500¢] 50071000%] 10004} 5004 50071000%] 10004
ks v gt o4 ks ks o1

2008 -0.336 0.152 0.309 -0.002 -0.117 0.035

2009 -0.045 0.148 -0.14 -0.059 0.012 -0.224

2010 0.137 0.113 0.161 0.131 0.021 0.341

2011 -0.025 -0.239 0.081 -0.059 -0.038 0.007

2012 -0.090 0.101 -0.206 -0.097 -0.024 -0.126

2013 -0.147 -0.088 0.115 -0.006 -0.010 0.058

2014 0.029 -0.087 -0.111 -0.059 -0.051 -0.037

2015 -0.002 -0.066 -0.039 0.046 -0.026 0.016

2016 -0.039 0.011 0.014 0.041 -0.042 0.000

2017 0.129 0.105 -0.111 0.107 -0.010 0.006

A -0.023 0.005 -0.004 0.002 -0.029 0.009
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E 4-15 s8aA4td e 98l 24 FriA =Y
2H1 292
sy
B SE beta | t-value B SE beta t-value
=) -0.014 | 0.052 -0.272 1 -0.040 | 0.050 -0.809
TE SHE 0.188 | 0.061 | 0.222 | 3.100" | 0.138 0.063 0.163 2.190°
R&DE7HE -0.011 | 0.007 | -0.109 | -1.525 | 0.029 0.012 0.287 2.479°
2714 -0.027 | 0.064 | -0.040 | -0.423 | -0.039 | 0.061 | -0.059 -0.642
<714 -0.010 | 0.061 | -0.015 | -0.155 | 0.039 0.059 0.061 0.664
T S/HERRTS 0.173 0.172 0.085 1.009
T /eI 0.379 0.134 0.225 2.835™
R&DF7HE*271 ¢ 0.386 0.115 0.384 3.363™
R&DS7H*5 71 -0.126 | 0.030 | -0.527 | -4.138"™"
R? 0.060 0.174
F-value 2.926 4767
p-value 0.022 0.000

~*p<0.001, "p<0.01, ":p<0.05
B:H| =3 A4
beta: ¥ 345
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CE 4-16> QAN Y AR B E Y
231 232
mYws
B SE beta | t-value B SE beta t-value
&5) -0.014 | 0.043 -0.318 | -0.027 0.043 -0.634
= TS 0.092 0.050 | 0.133 1.826 0.071 0.054 0.104 1.318
R&DZ7H& -0.001 | 0.006 | -0.015 | -0.208 0.026 0.010 0.311 2.538"
2714 -0.016 | 0.053 | -0.029 | -0.299 | -0.031 0.053 -0.057 -0.593
=714 0.007 0.051 | 0.014 0.143 0.035 0.051 0.067 0.685
TE T7HE=A7Y -0.055 0.147 -0.033 -0.373
TE S7HExT71Y 0.100 0.115 0.073 0.871
R&DE7HE*27]1 9] 0.298 0.098 | 0.364 3.024*
R&DF7He*5 714 -0.081 0.026 -0.418 | -3.108™
R? 0.020 0.067
F-value 0.944 2.942
p-value 0.440 0.036
“*p<0.001, *:p<0.01, “p<0.05
B3 A
beta: ¥ 344
R&D:ujE A ] A+-71 0]
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