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Three Essays on R&D Investment

Young Jo Song

Department of Economics, The Graduate School,

Pukyong National University

Abstract

This research conducted three empirical analysis on three independent

subjects for Research and Development (R&D) investment as follows:

Essay 1. The Impact of R&D Investment on the Employment

This research attempted to estimate the elasticity of employment in
order to analyse the impact of R&D upon the employment, by utilizing
a Panel Analysis from the Korean Firm Level Data of Statistics Korea
from 2006 to 2015. According to the result, non-linear correlation was
observed as the increase of R&D and the impact of R&D upon
employment showed significant differences as the sector of industries
and the level of technologies. In terms of manufacturing industry, the
‘U correlation was observed between the employment and R&D,
especially in the mid-tech industries. This clearly proved the fact that
R&D can cause positive effects on the employment in the term in case
of reaching a certain level. Whilst, in the high-tech industries, the
impact of employment was increased as the rise of the R&D, and this
congestion rate was relatively rapid. In the sector of Service Industries,
R&D did not show significance in traditional service industries.

However, in terms of knowledge service industries, the elasticity in the



term showed decrease as the increase of net profit.

Essay 2. An Analysis on the Impact of Transaction Concentration
upon R&D Concentration.

This research aimed to analyse the impact of transaction
concentration of buyer companies on R&D concentration of supplier
companies In transaction relationship amongst small and medium sized
companies, especially focusing on manufacturing SMEs, by utilizing the
panel data from Korea Enterprise Data Corporation DB between 2009
and 2016. According to the result of empirical study on total suppliers,
transaction concentration could not cause any significant impacts on
R&D concentration. However, if the exclusiveness of supplier companies
is defined in accordance with the criteria of 50% out of total sales on
one specific buyer companies, the transaction concentration of exclusive
subcontractors showed statistically significant positive. Moreover,
adjusting exclusiveness criteria range into 307609, the research could
also observe significant impacts of transaction concentration on R&D
concentration. On the other hand, no significant correlations have been
found between transaction concentration and R&D concentration from
nonexclusive subcontractors whose portion of total sales on specific
buyer company comprise below 50%.

In line with the observations above, the research emphasized that
buyer companies accelerate the R&D of cooperative companies in their
transaction, however, this has been only observed in exclusive
subcontractors. This clearly shows that the amount of transaction
exceeded the certain level of transaction scale leads the increase of
dependency on buyer companies, therefore, the R&D investment of
supplier companies can be affected by buyer companies. However, the
fact that transaction concentration has a positive influence on R&D
concentration of exclusive subcontractors does not mean that the R&D

concentration of exclusive subcontractors is higher than that of

_Vi_



non-exclusive subcontractors.

Essay 3. An Analysis on the Impact of R&D upon SMEs Business
Performance

This research aimed to estimate the impact of R&D to the business
performances in transaction relationship amongst SMEs. In order to
clearly identify the impact of R&D concentration to business profit
increase especially in relation to Primary to 4th partner SMEs and
non-cooperation SMEs which are included in leading enterprises’
transaction network, the panel analysis was conducted based on the
unbalanced enterprises panel data from Korea Enterprise Data
Corporation DB between 2009 and 2016.

According to the observation, R&D concentration caused positive
impact on the increase rate of the sales account. In evaluating the
impact of R&D concentration to the increase rate of sales account in
the cooperation SMEs group, the coefficient estimates of R&D
concentration showed statistically significant positive (+) in the phase 1
of All Enterprises, low-mid tech industry, and high-tech industry. In
contrast, R&D concentration did not cause any effects to the increase
rate of sales account in non—cooperation SMEs group including All
Enterprises, medium-high technology industry, high tech industry as the
observation found that there was no statistical significance from the
group.

In relation to the impact of R&D concentration to the increase of
business profit, no statistical significance was found in All Enterprises,
low-mid tech industry, high tech industry. The observation showed

same result in both cooperation and non-cooperation SMEs.
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<E 2-2> 7|ExTY J[=SA (che: o, sotd)
A Z
A 71 &4k 7144 17124
B | FFEAEA | HE | ZFEHEx | HE | EZFEA
THdY + 303 734 280 866 378 2,191
nj] & o} 132,437 | 363944 | 318,025 | 2,343,300 | 253,688 | 1,755,305
19393 40 32 45 19 45 19
AFANLEA | 1,011 4,756 2,157 18,587 5,651 92,711
Az A H] 2=
R R R Eate! AEAH] 2=
HAd | FFAA | BF | FFER} | HF | gFHEF
THdY + 444 3,253 407 1,625 591 2,062
nj] & o} 266,856 | 3,644,841 | 225032 | 1,685,915 | 410,899 | 1,885,581
19393 41 17 47 40 53 129
AP R EER | 17613 | 310,138 2,993 18,470 2,216 9,250
<E 2-3> OECD MHERF : A=Y
4 F(FEF SICHE)
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Ad7)E |2 2F@21), ARSI E(26), o 54 EFSH27)
ZHz 0 bl A 5-(2009)
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<¥ 2-5> R&D7}

T AHA (|

[—]
ZEWHE L Jog(EHPF)
(1) (2) (3) (4)
0.090 0.101 0.104 02235
log(saleit)
(1.12) (1.22) (1.38) (2.25)
e (sae.) 0.019%55% | 0.018=x | 00205 | 0.014%k%
& it (4.92) (4.66) (5.33) (2.85)
L0585+ | —0585%#% | —0585%k% | —0.605%%*
log (wage;,)
(~40.99) (~40.85) (~40.96) (~25.00)
0.017#%% | -0012%% | 0.052%%x | 0,052k
log(R&D;;)
(12.40) (-2.48) (353) 2.77)
0.003%#% | 0.004ksx | 0,005
log?(R&D;
oz’ 0 6.10) (8.10) 6.79)
—0.007x5% | —0.008sxx
(logR &Dy;) (logsale;,)
£ g (-4.82) (-4.11)
0.01 2555
log(R&D;,— ;)
£ s (8.52)
0,010
log(R&D;,—»)
2 (7.13)
AL =7 =7 =7 =7
3980%#% | 4008k | 3772wk | 3315wk
34
(9.32) (9.29) (9.92) (6.45)
xHE 5 53.323 53,323 53,323 31,910
Fit 41818%#% | 38931#kx | 38028ksx | 22714
R2(overall) 0.7131 0.7169 0.7152 0.7359

F1) e 1%, wE 5%, xE 10% Fo5F

F2) ()& o]E2to] 128 % Robust standard errorol] 71373k t
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agel vAE E¥dS =, 1 Ay A @29 2o 8ol g
R&DEHAAE Het= A 2= O R&D Y AHA @A a5, @
Eul

M AHFE (20, +ag)log (saley;,), @ R&DAFTE(R&D/MEH)e}t A=H

(R&D/f) /\ﬂ 7]_x] 801’9.; *_rL}‘éF'/]Oi g)]\]:]_

dlog (labor;,)
m: as+2a,log (R&D )+ aglog (sale;,)

R&D,;t) @)

= a5+ (204 + a5)log (sale;, ) + 20‘410g( sale,,

21 (2)ef wet AANPAS AHEE, ;> 0, (20, +0)=0, 2a, >0°]

o, R&D AFE(R&D/MEN} FH5E WY T4 ¢ + 9
ool WA SEeA ReDZ BE WAL (1)) FFS F7
A77) Sled ReDAFEE Eolt o] Fade dnath W o

R&D AT =l wef ol & Falnd <& 2-6>3 £t



<#E 2-6> Et7|ol R&DZ} 1 Eof o|x£ EFHY : ALY

DAd | @] @R&D AT = W& B&D%‘%Eoﬂ o2
TR & 3} T2 O+Q+ @

=

=R

=
o 12

_§_—r _§_—r
2 2 0.01 0.02 0.03 0.01 0.02 0.03

3,832 0.052 | -0.066 | 0.029 | 0.035 | 0.038 || 0.015 | 0.021 | 0.024

6,583 0.052 | -0.070 | 0.033 | 0.039 | 0.042 || 0.015 | 0.021 | 0.024

8,626 0.052 | -0.072 | 0036 | 0.041 | 0.044 || 0.016 | 0.021 | 0.024

10,542 | 0.052 | -0.074 || 0.037 | 0.043 | 0.046 | 0.015 | 0.021 | 0.024

12,361 || 0.052 | -0.075 || 0.039 | 0.044 | 0.047 | 0.016 | 0.021 | 0.024

14,167 | 0.052 | -0.076 | 0.04 0.045 | 0048 || 0.016 | 0.021 | 0.024

15994 [ 0.052 | -0.077 | 0.041 | 0.046 | 0.049 | 0.016 | 0.021 | 0.024

17,992 | 0.052 | -0.078 | 0.042 | 0.047 0.05 0.016 | 0.021 | 0.024

20,051 || 0.052 | -0.079 | 0.042 | 0.048 | 0.061 | 0.015 | 0.021 | 0.024

22,357 || 0.052 | -0.080 | 0.043 | 0.049 | 0.052 | 0.015 | 0.021 | 0.024
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Aom, Mujzao] Azl H]3

J
9 A% FAAN AZYAAT BAROR FA% (9] R vehym

ot} o= R&D Y TR EH(scale effect)e] WE 1 &Zt)7F AxP 7
S E2AES 9r] sk

(logR &D, )(logsale;, )8l Alg F4A= AEd, ARlE EFoM S

oz fol@ (e @ BAFT YTk ol wEee] 2 Yol

~
MRl adell = EAehE onlst=d, 1 a77h Az, MRladelM &
A
R&D7F  agel  vA= A7l dFe AHEY, log(R&D;— )%
log(R&D;,,)ol Al FAAZE Az, Al BFolM AR

gk (1)l S HEHo], R&D7F A7 ez g 44 dF

ftlo
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1
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<% 2-7> R&D7} 11 &0l o|X= F& : MY
ZEHE 0 Jog(EH LT
Az A H| 2=
log (sale;,;) 02297 0.106
(2.73) (0.61)
9 0.012%*x* 0.024 %%
log”(sale;,) (3.04) 27)
log (wageit) —0.589* —0.61453xx
(-20.13) (-17.87)
0.0423 3 0.087x*x
LD (2.62) (2.27)
) 00055 0.001
log JRERY (7.99) (0.52)
(logR &D;,) (logsale,,) (()AO;)Z;M (Ogo(i:;
0.010x*x* 0.015%xx
lpg R &D G (7.14) (4.10)
0,009 0,009
. (6.41) (2.63)
Ax EA =4
4 3.420%x 3,545+
(7.46) (4.18)
ZE $ 25,727 6,183
F &k 193.60x: 54 57
R*(overall) 0.7738 0.7073

F1) #xx 1%, #x5= 5%, *= 10% Fo 5+
F2) ()&= o]E %ol e ¥ Robust standard errorol] 7] %3 t3k
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<¥ 2-8> Et7|ofl R&D7I &0 o|x= EHH N :

@R &D HT=ol &
TR A
0.02
0.043
0.049
0.052
0.054
0.055
0.056
0.058
0.059
0.06
0.061

A=A

R&DFATE W
F24 Q+@+3
0.01 0.02 0.03
0.012 | 0.019 | 0023
0.014 | 0.021 | 0025
0.015 | 0.022 | 0.026
0.015 | 0.022 | 0.026
0.015 | 0.022 | 0.026
0.016 | 0.022 | 0027
0.016 | 0.023 | 0.027
0.016 | 0.023 | 0.027
0.016 | 0.023 | 0.027
0.016 | 0.023 | 0.027

lj

:l:‘,

OBk
w7
0.042
0.042
0.042
0.042
0.042
0.042
0.042
0.042
0.042
0.042

@37
a3

@MW

JE‘:
rLOJ&

0.01
0.036
0.042
0.045
0.047
0.048
0.05
0.051
0.052
0.053
0.054

0.03
0.047
0.053
0.056
0.058
0.059
0.061
0.062
0.063
0.064
0.065

-0.066
-0.070
-0.072
-0.074
-0.075
-0.076
-0.077
-0.078
-0.079
-0.080

3,832
6,583
8,626
10,542
12,361
14,167
15,994
17,992
20,051
22,357
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0.008
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0.006
0.005
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1A FAESE AHEE, wE

-0.077
-0.078
-0.079
-0.080
-0.081
-0.082
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P A=Y

FEHE g AT
A Z A
A7) & =7& 7] A7) =
~0.055 0,634 0.259+ 0.043
log (sale;, )
(-0.23) (6.14) (1.82) (0.32)
, 00285 0,010 0.009 0,021 s
log” (sale;,)
(2.46) (-2.07) (1.46) (3.08)
~0773sxx | —0.652sxk | —0525wkk | —0.549sx
log (wage;,)
(-20.61) (~17.96) (-8.50) (~19.02)
~0.032 0,053+ 00475 0.068:
log(R&D;,)
(-0.69) (-1.93) (2.00) (1.65)
o (R &D) ~0.002 0.005%5% | 0.00d#sx | 0,009
& & (-1.19) (3.93) (4.88) (5.31)
0.006 0.001 —0.007s5 | —0.014s55
(logR&D ;) (logsale;,)
£ N [ (1.11) (0.25) (-3.17) (-2.97)
000735 0.005 0,009 | 0.0225x
log(R&D;4— ;)
(2.19) (1.47) (4.92) (5.08)
~0.001 0.008x5% | 0.011%%x | 0.016%%x
log(R&D;, »)
£ i (=0.16) (2.94) (5.20) (4.17)
Ax =) =4 =) =)
5,188 1.344%5 3175%sx | 4168w
o
(3.86) (2.05) (4.08) (5.91)
FH 2= 3.944 4,844 10,830 6.109
Fat 61555 | 5598wk | 89 AGwwk | 7318k
R2(overall) 0.8116 07488 0.8003 0.7407

Z1) el 196, e 5%, #= 10% H95E
F2) ()&= o]E %ol e ¥ Robust standard errorol] 7] %3 t3k

%’9}—1——’, lOgQ(R&D”)Q} (1OgR&Dit)(logsaleit)g Al

AR AR

2 frolatA]

ool ago

A7 2kgl e

1] 2] =

o



ﬂvA.”
N

)
B2

1A ero} FRE el =7 &I}

o5

FAHe=R

ki3

F4A =

PN
T

b ()9

o

)
T

il

e 94 FEAAE 18]

S

Ak R&D7F F7}

ok

o

o)

el
hSS

)

i

el

(logR &D;,)(log sale;; ) 2

=
1=

o] 28 A FERAATT T

A
T Atk (logR &D;)logsale;, )l Al

s

log’(R&D,,) el Al

o

el

Ton

=
N

(-)9] @37t 2u]o] ol=e wjEd

e

o A

el
Ton

x
N

0
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g8 o] AA I, WEgo] B
S7HA1 719 agoll digk R&DEEA ] AA= AE AT & QU 17
&, A7l mMEdY R&DATE E BHAHL2 <F 2-11>,

<3 2-12>¢F 2t}

<E 2-11> Et7]/oll R&DZt &0 o|x= EtH Y : DI = 44

o4 | @27 BR&EDAZFTE WE ?%D@%Eoﬂ £
i > TREY Za4 O+Q+ @
el a3

0:.01 - .0.02.00:03 9001 | 002 | 0.03

3,832 0.047 | -0.058 | 0.029 | 0.035 | 0.038 || 0.018 | 0.024 | 0.027
6,583 0.047 | -0.062 | 0.033 | 0.039 | 0.042 || 0.018 | 0.024 | 0.027
8,626 0.047 | -0.063 | 0.036 | 0.041 | 0.044 | 0.020 | 0.025 | 0.028

10542 || 0.047 | -0.065 || 0.037 | 0.043 | 0.046 | 0.019 | 0.025 | 0.028

12,361 || 0.047 | -0.066 || 0.039 | 0.044 | 0.047 | 0.020 | 0.025 | 0.028

14,167 || 0.047 | -0.067 || 0.04 | 0.045 | 0.048 | 0.020 | 0.025 | 0.028

15994 || 0.047 | -0.068 || 0.041 | 0.046 | 0.049 | 0.020 | 0.025 | 0.028

17,992 || 0.047 | -0.067 || 0.042 | 0.047 | 0.050 | 0.020 | 0.025 | 0.028

20,051 | 0.047 | -0.069 | 0.042 | 0.048 | 0.051 || 0.020 | 0.026 | 0.029

22,357 | 0.047 | -0.070 | 0.043 | 0.049 | 0.052 || 0.020 | 0.026 | 0.029

rE HHN'
[‘J\E 12

o)
()




<#E 2-12> Et7]of R&D7} 1 &of o|xl& EtH Y : HEI[EL4Y
o)

@R&DHFE W& | R&DATE =
TEE I 24 Q+@+®

001 | 002 | 003 || 001 | 002 | 003
3,832 0.068 | -0.116 | 0.066 | 0.078 | 0.085 || 0.018 | 0.030 | 0.037
6,583 0.068 | -0.123 | 0.075 | 0.088 | 0.095 || 0.020 | 0.033 | 0.040
8,626 0.068 | -0.127 | 0.080 | 0.093 | 0.100 || 0.021 | 0.034 | 0.041
10542 || 0.068 | -0.130 || 0.084 | 0.096 | 0.104 | 0.022 | 0.034 | 0.042
12,361 || 0.068 | -0.132 || 0.087 | 0.099 | 0.106 || 0.023 | 0.035 | 0.042
14,167 || 0.068 | -0.134 || 0.089 | 0.102 | 0.109 | 0.023 | 0.036 | 0.043
15994 || 0.068 | -0.136 || 0.091 | 0.104 | 0.111 | 0.023 | 0.036 | 0.043
17,992 || 0.068 | -0.137 || 0.093 | 0.106 | 0.113 | 0.024 | 0.037 | 0.044
20,051 | 0.068 | -0.139 | 0.095 | 0.108 | 0.115 || 0.024 | 0.037 | 0.044
22,357 | 0.068 | -0.140 | 0.097 | 0.110 | 0.117 | 0.025 | 0.038 | 0.045
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<E 2-13> 7Z|=x=4Y R&D7I 20| o|x&= A&k
ZE05 : logEAAT
A 2]
EEREES AE A 2]
log (sale..) 0.067 09485 %
S (0.39) (2.73)
log(sale..) 0,027 ~0.016
satle;
o8 ! (2.94) (-1.07)
log(wage ) —(0.553#** —0.829% %
! (~14.39) (~14.30)
0.111%* 0.051
log (R &D;,
og! 2 (2.31) (1.06)
0.001 ~0.000
log?(R&D,
ogd 2 (0.30) (-0.01)
~0.010%x ~0.003
logR &D, ) (logsale;
llog  flogsadp) (-2.18) (~0.59)
0,015 0.009
log(R&D;;— 1)
% ) (359) (1.32)
0,008 0.011
log(R&D;,
e -2) (2.10) (1.37)
A= =7 =4
3550 ~0.400
35
(4.23) (-0.20)
¥R & 4728 1455
Fgk 43,77 255k 27 02k
R?(overall) 0.7601 0.7246

Z1) el 196, e 5%, #= 10% H95E
F2) ()&= o]E %ol e ¥ Robust standard errorol] 7] %3 t3k
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<E 2-14> @7]9 R&D7F g wxE= eH@A @ 2282y

TG @ | @ [ D @ | 0@
(w9 | AP a2 Eas | (o :

2

o 12

]

m

3 271Es Fas
17,992 0.111 -0.098 0.013 39,452 0.111 -0.106 0.005
20,051 0.111 -0.099 0.012 44 355 0.111 -0.107 0.004
22,357 0.111 -0.100 0.011 50,395 0.111 -0.108 0.003
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15 0.16 0.9 22 0.61 0.2 3 0.09 11 19
16 0.22 1.8 18 0.57 1.4 6 0.04 1.9 12
17 0.16 2.1 47 0.52 0.2 Y 0.07 2.6 38
18 0.14 24 61 0.38 2.1 9 0.10 25 52
19 0.08 2.3 33 0.35 2.2 1 0.08 2.3 32
20 0.14 3.4 328 | 058 3.1 47 0.07 3.4 281
21 0.11 7.1 15 0.30 3.6 3 0.07 8.0 12
22 0.20 2.3 450 | 0.48 2.3 121 | 0.10 2.3 329
23 0.09 2.0 107 041 2.0 10 0.05 2.0 97
24 0.16 16 368 | 0.53 1.9 56 0.09 1.5 312
25 0.21 24 691 | 0.56 24 169 | 0.09 2.3 522
26 0.22 4.9 510 | 0.62 41 116 | 0.10 5.2 394
27 0.16 6.5 328 | 0.1 6.7 55 0.09 6.5 273
28 0.23 3.7 817 | 0.58 3.4 230 | 0.10 3.8 587
29 0.21 3.6 2,007 | 053 3.4 536 | 0.10 3.6 1521
30 0.30 2.7 675 | 0.55 2.5 265 | 0.13 2.8 410
31 0.32 2.3 441 | 0.59 2.9 180 | 0.14 19 261
32 0.09 2.3 41 0.50 11 4 0.05 24 37
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1866055 | —16.445%% | —25.343 s | ~18, 62055 | —16.332%% | 25 337k
log(sale)
(-362) | (-208) | (448 | (-362) | (=205 | (-4.48)
, 0513%#% | 0463+ | 0717+xx | 0512%%% | 0460% | 0.717#%*
log” (sale)
(3.29) (1.92) (4.23) (3.29) (1.90) (4.23)
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log (old)
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CEPTARO (4 53) (2.42) (1.61) (151) (2.95) (1.61)
0.001 0,002 0.000 0.000 ~0.002 0.000
debt
(057) (-1.35) (0.29) (0.55) (-1.39) 0.27)
» 0346 | 1973%% | 0611
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cr3
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°r (3.98) (2.23) (4.75) (3.97) (2.18) (4.75)
o= ZA ZA ZA ZA4 ZA ZA
Ak ZA4 ZA ZA ZA ZA ZA
BE = | 7447 1,898 5549 7,447 1,898 5549
Prob>F | 0.0000 0.0001 0.0000 0.0000 0.0000 0.0000
R%(within)|  0.0680 0.0798 0.0780 0.0677 0.0736 0.0778
1) el 195, wxi= 5% = 10% 92,
F2) ()= o]&XAlo] 11# % Robust standard errorel] 7] %3k tzk4d.
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16.928k% | 1457455 | ~11.244 | -16.445%% | -10544 | -21.414s+

log (sale)
(-286) | (-21D) | (-119) | (-208 | (-149) | (-256)
) 0469++% | 0402+« | 0305 | 0463+ | 0279 | 0.611%
log*(sale)| ) (1.93) (1.07) (1.92) (1.32) (2.44)
0.734 0.934 0.945 1219 0991 | -0341
log (old)

(1.08) (132 | (128 | (136 | (096 | (-0.44)
| 0409 | 1203+ | 1592¢ | 1963+« | 1.083 0.536
cxpratio | g7) 197 | 1% | (242 | 146 | (0.63)
. 0.001 0000 | -0001 | -0.002 | -0001 | -0.000
058) | (-029) | (-1.08) | (-1.35) | (-093) | (-0.35)
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A= A A A A A A
A A A A A A A
EE & | 5054 3,740 2,688 1,898 1338 911
Prob>F | 00000 | 00001 | 00023 | 00001 | 00012 | 0.0157
R2(within)| 0.0577 | 00556 | 00494 | 00798 | 01010 | 0.1154

F1) wnls 196, #x 5%, = 10% o155
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<E 4-3> HEAZIIE U

ehel: %, 7H)

2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | Total

A | 146 | 31.1 | 233 | 107 | 66 | 7.3 | 37 14 | 126
sd | 609 | 66.3 | 505 | 444 | 376 | 342 | 30.1 | 329 | 475
N |4,186|4,325|4,456 | 4,450 | 4,473 | 4,144 | 4,130 | 3,827 | 33,991
= | 138 314|236 98 | 64 | 74 | 39 09 | 122
sd | 615 | 666 | 51.5 | 428 | 39.2 | 33.8 | 30.7 | 329 | 476
N 3,486 3,593 | 3,668 | 3,666 | 3,680 | 3,637 | 3,626 | 3,376 | 28,732
A | 145|234 1233 | 91 | 52 | 7.2 | 37 | -05 | 108
sd | Bb81 | 587 | 51.6 | 41.1 | 36.6 | 28.3 | 294 | 255 | 43.8
N | 1,580 1,641 | 1,664 | 1,682 | 1,688 | 1,671 | 1,661 | 1,520 | 13,107
A3 1321 380 | 238 | 105 | 74 | 76 | 4.1 20 | 134
sd | 643 | 719 | 514 | 442 | 41.2 | 37.8 | 31.7 | 379 | 50.5
N 1,906 |1,952| 2,004 1,984 | 1,992 | 1,966 | 1,965 | 1,856 | 15,625
Hl el 186 | 3004 222 | 146 | 79 @ 68 | 22 49 | 146
sd | 57.7 | 65.0 | 45.6 | 51.1 | 291 | 375 | 25.2 | 321 | 471
N 700 | 732 | 788 | 784 | 793 | 507 | 504 | 451 |5259.0
FA\ 166 | 2531212 | 138 | 81 | 43 | 13 32 | 128
sd | 536 | 547 | 404 | 538 | 289 | 275 | 20.7 | 264 | 425
N 376 | 411 | 426 | 422 | 425 | 301 | 302 | 268 | 2,931
E 21.0~, 300234 155 | 7.7 |13 F g 75 | 170
sd | 622 | 759 | 51.1 | 479 | 294 | 484 | 30.7 | 38.8 | 52.3
N 324 | 321 | 362 | 362 | 368 | 206 | 202 | 183 | 2,328




<E 4-4> JHoldE EIU
chRl: %, 7H)
2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | Total
AA | 62 | 62 | 61 | 58 | 55 | 54 | 47 4.5 56
sd 67 | 62 | 63 | 62 | 73 | 72 | 87 8.6 7.2
N |4,186|4,325|4,456 | 4,450 | 4,473 | 4,144 | 4,130 | 3,827 | 33,991
5 | 62 | 63 | 61 | 58 | 55 | 53 | 47 4.5 56
sd 67 | 64 | 64 | 64 | 75 | 72 | 87 8.4 7.3
N 3,486 3,993 | 3,668 | 3,666 | 3,680 | 3,637 | 3,626 | 3,376 | 28,732
<A | 63 | 59 | 57 | 56 | 51 | 53 | 48 4.6 54
sd 57 | 56 | b9 | b3 | 72 | 63 | 82 7.5 6.6
N | 1,580 1,641 | 1,664 | 1,682 | 1,688 | 1,671 | 1,661 | 1,520 | 13,107
T3 62 66 | 64 | 60 | 58 | 54 | 46 44 5.7
sd 74 | 70 | 68 | 72 | 76 | 79 | 90 9.1 7.8
N 1,906 |1,952| 2,004 1,984 | 1,992 | 1,966 | 1,965 | 1,856 | 15,625
His=l 58 | 6.0 4959 | 57 | 58G4 [ 46 4.8 56
sd 65 | 52 | 56 | b4 | 64 | 66 | 9.1 9.5 6.7
N 700 | 732 | 788 | 784 | 793 | 507 | 504 | 451 | 5,259
A, 58 | 57158 | 56 | 59 | 54 | 46 4.2 5.5
sd 50 | 44 | 49 | 44 | 56 | 46 | 79 9.7 5.8
N 376 | 411 | 426 | 422 | 425 | 301 | 302 | 268 | 2,931
E 50~ oE=r60-_ 59 57 |54 F48 5.8 5.8
sd 79 | 61 | 65 | 64 | 72 | 88 | 107 | 91 7.6
N 324 | 321 | 362 | 362 | 368 | 206 | 202 | 183 | 2,328
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ehel: %, 7H)
2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | Total
AA 19 | 18 | 19| 19 | 19 | 20 | 20 | 21 19
sd 39 | 37 | 40 | 38 | 37 | 37 | 36 | 38 3.8
N 14,186 |4,325| 4,456 | 4,450 | 4,473 | 4,144 | 4130 | 3,827 33,991
#H=5 | 20 18 | 19 | 19 | 19 | 20 | 20 | 21 19
sd 40 | 36 | 39 | 38 | 36 | 36 | 36 | 37 3.7
N 3,486 3,593 | 3,668 | 3,666 | 3,680 | 3,637 | 3,626 | 3,376 | 28,732
=4 10908090909 0910 1.1 0.9
sd 24 119 | 24120 | 21 20 | 22 | 23 2.2
N 11,580 |1,641|1,664 1,682 |1,688|1,671|1,661 | 1,520 |13,107
Bl 20 26428 28 | 27 [28_[28F |30 2.8
sd 48 | 44 | 47 | 47 | 43 | 43 | 42 | 43 4.5
N 1,906 1,952 2,004 | 1,984 | 1,992 | 1,966 | 1,965 | 1,856 |15,625
RN 18 | 1.7 JC ONINEON N0 T8 2.1 3.2 2.0
sd 36 | 38 | 45 | 38 | 43 | 45 | 43 | 44 4.2
N 700 | 732 | 788 | 784 | 793 | 507 | 504 | 451 | 5259
<A\ 08 | 0837109 | 08 [10 | 08 | 1.2 e, 0.9
sd 19,4 2.7 | g, NI ST 207 3.1 2 2.5
N 376 | 411 | 426 | 422 | 425 | 301 | 302 | 268 | 2,931
B 3.0, 2321 31 | 34 _| 37 F 3M.-38 3.3
sd 47 | 46 | 57-| 50 | 33 |63 | 52 | 58 53
N 324 | 321 | 362 | 362 | 368 | 206 | 202 | 183 | 2,328
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<E 4-7> RSDABTI HEAYSIIS0 olxlE Fg
TEWHT 1 salerate,
@ @ &)
AA 7Y A id-n
14.054 33 14.1776% 3 14.245%%3
log(assetit)
(8.16) (6.02) (5.68)
—39.702:3 —34.924 33 —44.44 sk
log (old;,)
(=7.42) (-4.82) (-5.67)
—0.006% —0.0103%* -0.003
debt;,
(-2.04) (-2.42) (-0.64)
) 2.59 k3 1.221 s 2.845% 3%
sub_rdi;,_
.95 (2.90) (7.59)
' 0.266 0.331 0.270
sub_rdi;,_,
(1.47) (0.91) (1.33)
] 0.433 0.560 0.425
nsub_rdi;,
(1.19) (0.84) (1.02)
, 0.368 0.233 0.449
nsub_rdi;,_,
(1.13) (0.59) (1.00)
-104.508%x% | 115153 ~98.126%x
34
(-3.81) (-3.00) We257)
g = A A A
e & A & A A
x2 T 21,086 9,887 11,199
Fzk 64.963%:k 33.48x3x 33,293k
R?(within) 0.0652 0.0555 0.0739
F1) k= 1%, #x= 5%, *= 10% oo
F2) ()&= o]iEAte] 3% Robust standard errorell 7] %3k t3k
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H =
= EIS= o,
@ @ &)
A 714 5 A el
47725 4,355 5,233k
log(assetit)
(14.36) (9.77) (10.84)
—5.93 43k —6.738x —5.6403 3
log (old;
(o) (-6.50) (-5.62) (-4.13)
—0.01 03 —0.009s3: —0.01 153
debt;,
(-14.13) (-10.13) (-10.00)
, -0.020 -0.114 -0.000
sub_rdi;,_
(=0.47) (-1.34) (-0.00)
' 0.017 -0.007 0.023
sub_rdi;,_,
(0.45) (-0.15) (0.54)
] -0.053 0.078 -0.082
nsub_rdi;,
(-0.65) (0.54) (-0.87)
, -0.033 -0.034 -0.030
nsub_rdi;,_,
(-0.32) (-0.46) (-0.20)
—51.91 0% —43.676x%xx —59.616%x
34
(-10.88) (-6.81) (-8.68)
g = A A A
e & A & A A
x2 T 21,086 9,887 11,199
Fgk 31.07ssx 13583 20.57 3k
R? (within) 0.0748 0.0765 0.0784

F1) #xx 1%, #x5= 5%, *= 10% Fo 5+
F2) ()& o]kl 8% Robust standard errorel|l 7]%3%+ t3k
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