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A Study on the Investment Sensitivity of Firms to Corporate Income Tax

Kim Chae Rin

Department of Economics, The Graduate School,

Pukyong National University

Abstract

Focusing on the fact that the impact of corporate income tax on
corporate investment is not uniform and varies depending on the
characteristics of the firm and changes in the system, this paper
analyzed the effects of 'the amount of cash flow holdings of firms,
whether they have carry—forward losses, whether they are subject to
the minimum tax, changes in the statutory tax rate, the extension of
the maximum carry—forward period for -carry—forward losses, the
deduction limits for carry—forward losses, and changes in the minimum
tax rate’ on the investment sensitivity of firms to corporate tax. This
study estimated the tax-adjusted Tobin Q model using system GMM
and first-difference DID for non-financial listed corporations that were
not in financial distress between 1998 and 2022. Considering the

structural changes of the global financial crisis, the analysis was
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divided into two periods: 1998~2009 and 2010~2022.

As a result of the analysis, the heterogeneity factor of firms had
the following effects on the investment sensitivity to taxation: First, as
a result of identifying financial constraints with cash flow, financial
constraints were strong before the global financial crisis, but were
alleviated afterwards. Before the global financial crisis, the higher the
proportion of cash flow, the more insensitive investment was to taxes,
and the lower the proportion of cash flow, the more sensitive
Investment was to taxes and investment responded to taxes. However,
after that, investment did not respond significantly to taxes. Second,
Firms with carry-forward losses had lower investment rates than firms
without carry—forward losses, and they were less interested in taxation.
These results were seen across all companies, large corporations, and
manufacturing industries. Third, firms subject to the minimum tax had
a higher average investment rate and higher investment sensitivity to
taxation. This impact was felt in the second quarter for all companies,

large corporations, and non-manufacturing sectors.

The impact of changes in the tax regime on investment sensitivity
was analyzed as follows. First, while listed companies’ investment
sensitivity to taxation has decreased since the global financial crisis,
there is no evidence that the 2013 tax rate cut and the 2018 tax rate
increase had a significant impact on investment. Second, the reduction
in the minimum tax rate in ‘05 and ‘09 did not have a significant
effect on investment rates and investment sensitivity to taxation, but

the increase in the minimum tax rate in '13 significantly increased

_iX_



investment sensitivity to taxation. Third, while the extension of the
deduction period in 2009 did not significantly respond to both
investment and investment sensitivity to taxation, the extension of the
carry—forward loss period in 2019 led to an increase in the investment
rate. In 2016, the average investment rate of large firms with
carry-forward losses and their investment sensitivity to taxation did not
respond significantly to the reduction in the carry-forward deduction

ratio.

These results suggest that structural changes caused by the global
financial crisis had a major impact on investment sensitivity to financial
constraints in the previous period, but financial constraints did not have
a significant effect on investment sensitivity to taxation in later periods.
Contrary to the concerns of some that the minimum tax system
discourages investment, it has been shown that companies subject to
the minimum tax have a high investment rate and investment
sensitivity to taxation, suggesting that the application of an appropriate
minimum tax can have a positive impact on corporate investment. The
results of this analysis suggest that a one-size—fits—all tax rate
reduction 1s not desirable when corporate investment sensitivity to
taxation has been greatly reduced since the global financial crisis, and
that it is important for investment to consider various corporate tax

regimes.

Keywords: Corporate Income Tax, Investment, Investment sensitivity
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(E IV-1) SsHI¢e AlY: MAZIY, 7Y, 5271
A7 o714 2714
AR | 190 bool20162 b0z A |98~ boool016e bozz| BN | 1908 009 (2016 2022
I 0.006 0.002 0.005 0.006 | -0.001 | 0.005 0.006 | -0.038 | 0.034
K, (0.003) | (0.016) | (0.004) | (0.004) | (0.017) | (0.004) | (0.027) | (0.059) | (0.024)
" 0.096" | 0.089 | 0.035"** | 0.121* | 0.091 | 0.026™ | 0.032°** | 0.056*** | 0.027"*
11, (0.044) | (0.069) | (0.012) | (0.069) | (0.079) | (0.012) | (0.011) | (0.014) | (0.012)
D, | -0.046"" | -0.205" | -0.037"** | -0.072 | -0.311 | -0.043 | -0.039"** | -0.070 | -0.039"*"
K, (0.007) | (0.118) | (0.004) | (0.142) | (0.190) | (0.049) | (0.011) | (0.092) | (0.013)
cr, 0.080 | 1.193** | 0.024 | 0.043 | 1.864** | 0.004 | 0.091 | 0.161 | 0.103
K, (0.058) | (0.483) | (0.035) | (0.083) | (0.856) | (0.011) | (0.107) | (0.106) | (0.125)
-1, 20.007 | -0.146"* | -0.004 | -0.005 | -0.140"* | -0.004 | -0.089" | -0.074** | -0.030
-7, 0.012) | (0.059) | (0.005) | (0.011) | (0.056) | (0.004) | (0.022) | (0.034) | (0.026)
20.088 | 0.103° | -0.004 | -0.131 | -0.027 | 0.039 0.028 | 0.111°* | 0.026
cons (0.068) | (0.056) | (0.020) | (0.118) | (0.115) | (0.024) | (0.032) | (0.051) | (0.035)
AR(1)  11.24(0.215)1.13(0.257)-2.49(0.013)-1.19(0.235)1.18(0.261)-1.97(0.051)-2.90(0.004)-3.16(0.002)~1.90(0.057)
AR(2) |1.12(0.264)0.78(0.438)-0.21(0.837)-0.70(0.648)-1.47(0.327)1.10(0.653)-0.05(0.957)-0.06(0.949)0.34(0.730)
sargan  |32.2(0.692)[10.3(0.993)[340.1(0.000)25.1(0.911)|5.0(0.998)|408.3(0.000)20.6(0.987)26.8(0.316)15.8(0.999)
hansen |27.3(0.878)[26.4(0.331)[37.0(0.469)31.8(0.801)[23.3(0.427)45.2(0.122)[31.2(0.736)27.8(0.270)27.5(0.873)
obs 26.198 8.773 17425 | 17.835 | 6.529 | 11.306 | 8.363 2.244 6.119
N4 2.261 1.218 2255 1.215 806 1.214 1.046 412 1.041
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(E IV-2) BBHte Ag: MEL, HINE
A 2 v A 2
. 17] 27] . 17] 27]
AAZIZE 1908 ~2000)/2010~2022) A1 |1998-2000)|(2010~2022)
5. | 0003 | -0.004 | 0.008 | 0.009 | 0011 | 0.009
K., | (0.007) | (0.014) | (0.005) | (0.018) | (0.028) | (0.022)
e | 0.120 | 0.375"* | 0.028"** | 0.042°** | 0.009 | 0.042""
1=, | (0.102) | (0.161) | (0.009) | (0.015) | (0.018) | (0.021)
D, | -0.008 | -0.026 | 0.010 |-0.041*"*|-0.296"*"|-0.038"*"
K., | (0.035) | (0.114) | (0.012) | (0.014) | (0.100) | (0.009)
¢/, | 0.045 | 0.883% | 0.052* | 0.036 | 0.718** | 0.028
K, | (0.046) | (0.484) | (0.027) | (0.119) | (0.335) | (0.073)
1T, | -0.159" -0.386***-0.083*** -0.003 | 0.027 | -0.002
1=z, | (0.087) ] (0.131) | (0.016) | (0.002) | (0.039) | (0.002)
|T0.068 | 0.000 [0.082""* | -0.018 | 0.109" | -0.020
- (0.045) | (0.108) | (0.028) | (0.026) | (0.043) | (0.036)
AR(1) F1.11(0.266)-1.05(0.296)-2.08(0.038)-2.92(0.004)-2.78(0.005)-1.86(0.062)
AR(2) 10.91(0.364)-1.26(0.208)-0.68(0.496)1.23(0.220)0.58(0.562)0.42(0.671)
sargan 4.0(1.000)/12.3(0.977)18.6(0.995)[130.2(0.000)/7.8 (0.999)485.1(0.000)
hansen29.7(0.799)21.3(0.618)42.1(0.26)H0.3(0.327)/20.1(0.690)140.8(0.306)
obs | 17.184 | 5.752 | 11.482 | 9.014 | 3.021 | 5.993
A% | 1.489 793 1.486 772 425 769
FoAxgn] ZIdYn AR (O )E A E—fmoj}, AR()S ARQ)E #7438 AAEA
L pRb), e 1%, +% 5%, % 10%9] G0l
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(FE IV-3) dZ5E0| =AMlof Cist FX} QIZdTof o|x|= A& MAZ|YE, 7Y, ST
AAZ Y g7 &7
AL |08 booo|(201022022]  AMNZ |(1008 boos)20162 2oz BN |(1908- booo|201¢ 2022)
I 0.006" 0.000 0.005 0.003 ~0.006 0.003 0.004 ~0.032 0.029
K, (0.003) (0.016) (0.004) (0.004) (0.017) (0.003) (0.026) (0.057) (0.024)
4 0.095"* 0.078 0.033** | 0.123" 0.071 0.028" | 0.029°** | 0.056** | 0.025*
1-7, (0.044) (0.062) (0.012) (0.068) (0.064) (0.011) (0.006) (0.016) (0.007)
D, , 0.047°** | -0.201° | -0.040*** | -0.080 ~0.266 20.043 | -0.064"* | -0.091 | -0.072**
K, (0.007) (0.109) (0.007) (0.129) (0.199) (0.045) (0.016) (0.085) (0.015)
CF, 0.216 ~1.879 0.235 1.177 35717 0.581 ~0.947° 0.402 1247
K, (0.343) (1.465) (0.361) (1.276) (2.134) (0.702) (0.503) (0.845) (0.489)
-1, ~0.004 | -0.245** | -0.001 0.014 | -0.320** | 0.005 | -0.093** | -0.055 | -0.099**
1-7, (0.013) (0.094) (0.007) (0.024) (0.130) (0.012) (0.039) (0.042) (0.043)
F, 1-1,] -0.109 2.516" ~0.152 ~0.785 | 4.203** | -0.391 1.034* ~0.205 | 1.346***
K, , 1-t,| (0.254) (1.462) (0.245) (0.847) (2.113) (0.475) (0.531) (0.692) (0.516)
~0.091 0.230% ~0.006 0167 0.008 0.014 0.089% 0.098" 0.100"
~eons (0.066) (0.097) (0.024) (0.118) (0.121) (0.029) (0.043) (0.056) (0.053)
AR(1)  |-1.24(0.216)-1.13(0.257)-2.50(0.012) 1.18(0.237)|-1.18(0.264)|-1.99(0.050)|-3.00(0.003)|-3.27(0.001)-1.98(0.048)
AR(2) | 1.05(0.294) -0.95(0.342)1-0.18(0.855)-0.43(0.835)-1.48(0.319)| 0.10(0.805) |-0.54(0.591) 0.11(0.912)|-0.63(0.530)
sargan | 31.8(0.714)] 9.7(0.996) [336.0(0.000) 17.2(0.992)| 5.2(0.996) [361.8(0.000) 21.4(0.981)] 26.7(0.321)| 15.3(0.999)
hansen | 27.2(0.882) | 21.8(0.589) | 39.8(0.348) | 36.1(0.644) | 23.4(0.651) | 42.2(0.177) | 30.7(0.758)| 26.9(0.309) | 24.5(0.943)
obs 26.198 8.773 17 425 17 835 6.529 11.306 8.363 2244 6.119
N+ 2261 1218 2255 1215 806 1214 1046 412 1041
= Qurel, ZIQIHE A, () 27 BEQA, ARG AR()E A28 BAEABEEE pah), we 1%, + 5%, + 10%8] FoI5F



(F IV-4) dga5E50| =Ml Cist FX SIZEo o|x|= A
M=, "M==
Az Bl A 2

AR | 1008 byoylaoiionoz| 2712 |1em |t s

I 0.002 | -0.004 | 0.007 | -0.007 | 0.007 | -0.011
K, , | (0.007) | (0.016) | (0.005) | (0.020) | (0.027) | (0.022)
0 0.109 | 0.339** | 0.027*** | 0.038***| 0.005 |0.041***
1=z, | (0.097) | (0.152) | (0.009) | (0.011) | (0.015) | (0.015)
D, | -0.009 | -0.029 | 0.008 |-0.061***-0.304***-0.057***
K, | (0035 | (0.131) | (0.012) | (0.009) | (0.100) | (0.007)
CF, 20166 | -2.171 | -0.112 |1.362***| -1.359 |1.303***
K,, | (0.609) | (1.905) | (0.238) | (0.478) | (1.259) | (0.423)
1-r, | -0.162 F0.460***-0.089***[0.020** | -0.049 |0.020***
1=z, | (0.105) | (0.162) | (0.018) | (0.008) | (0.059) | (0.007)
e, 1-r,| 0.210 | 2.402 | 0.154 L0.909*** 1.662 -0.870***
Ko 1-n | (0.638) | (1.754) | (0.248) | (0.319) | (1.214) | (0.283)
0.083* | 0.145 | 0.091°* [-0.045"*| 0.209** | -0.050*
NS 170.048) | (0.129) | (0.080) | (0.021) | (0.084) | (0.027)
AR(D)  [F1.11(0.267)F1.08(0.280)-2.08(0.038)-2.94(0.003)-2.81(0.005)-1.85(0.065)
AR(2)  |0.85(0.398)F1.24(0.216)0.29(0.773)/1.38(0.168)[1.01(0.311)|1.01(0.315)
sargan  [4.1(1.000)[14.1(0.943)[18.7(0.995)106.1(0.000)|10.4(0.993)433.1(0.000)
hansen |30.4(0.769)[17.5(0.829)143.5(0.216)[31.2(0.739)19.6(0.718)129.2(0.816)
obs 17.184 | 5.762 | 11,482 | 9,014 | 3,021 | 5.993
N5 1489 793 1486 772 425 769

Z.
T

o g

[e) =] - [e)
= S or—

=gv], 714 AR, ()
(%i% DHEK), k1%, o+ 5%,

R

=77
* 10

719u 3

-0.245, d=

e

EF9xF AR(1) 9 AR(2)E= 27142 AR %A
10%9] 94

HAARE o] Fo] M9 FX7F () A vk
olUrth <3 IV-3>3 <% IV-1>& ®H A}

1 =
= —=

O

& 59|

583

K



Az v-1) JAHZIY 1719 d=5F 222 =Mool et &4 AdE

N E TR
EArDEE &
o = +)-
; O e
W | 0.097 ., .
o -0.021 =l =y
/’ (CF/K)
81 -0.245

70 o0 3 1 13
HSEE(CFK)

1]

o= A7} 1%p. stEH F27F 0.245%p. T 7Fshe [(-0.245)+2.516-0=

02451 A FAL ()9 #A, A AFBFo] FR5Ho]

1 Agedde AV 1%p. dstEW FA7F 2.271%p. 7FA s [(-0.245)
1

+2.516:1=2.271] Aok FA7F F(+)o] @Al &S HEbT sA T A
A7 1le] dREss oo WES 18Tk FL 00897 ZAE 1%p.

ettt FA7F 0.021%p. T 7FeFed[(-0.245)+2.516-:0.089=-0.021] A A =
B 2As T4 )] wAM NGy sl warE %

Alell Bigk T2 M= HAf shakg e w olsst wolxith

B

1—-1 - -
<E V-4>9 Az 2719 248 1_—{“‘94 FZAAGFTE %(+), &

it

FEE} 2AY . o] FAAG S0 Prast 2e o
gt A A 2Alsh BAb S()9 BA ke o|2F g wy

}= Ao ofUth HlAZY 2719 719y dgsEs L

Ol

2 A7 1%p. detstd F27F 0.040%p. 5 7Fake1[0.020-0.870-0.069=



()] ¥A eIt

[e)

=

.

-

-0.040] A9} Fx}

Qi N~ X ®m o 7
v w 0 nooR ~
MH Jm,_ IR L Wm XK T 4 ®m K o
w5 N w R Tog ®E
i o 22 o W_m XK w9 N
5l % ¥ & R S S M% i
M?%ﬂ%ﬂﬂkﬂ%%
" I = o wm N OB X K
R s w2 " A R
ﬂa%ﬂp%ﬂ E R
W = ¥ DT ™ 3
= X 90 . N A V Hox = E
ﬂﬂ%%ﬁ%%apﬂdAPu
M T X 2 A &
ﬂﬂn%m@1%7ﬁmﬁw%$zﬂw
Woo® Mo ~ 5 X = 3
A~ ~ = W R K
ﬂﬂh%%wﬂ iy =T
W HE =R TR L ﬁu S &m P
W o N T = o ol BB
o= O or W ﬁ & wwu B Ew g
%1%ﬂ£$a§%ﬁ@ﬂ§
v =N z UE DNTHES
RS No A B oo N K T = .
Iy A= T D N = b
il AR ﬂ, LN T o PR CR &
N B o I
" = o @ L < )
WE#UMH@@%oaoovxiﬂow]
¥ _a_ﬂ,oﬂ#ﬂ%%%w%%o
e %mp%@oﬂu%@megﬁﬂ,?
i L M " (a oo T g X o E ol
® 5 ,7%%%w$3uﬂm
o 2 oo @ T ACaC) Ea
7z % X °
MR R - i oj

o 7
LA 1 N B R~ o 11 N | H Y
0

=
o

o]
H

<



F

o

1 %34

—_—

th A2Eo M= oldAET

2
54 wgrEe] apel sk

7

i

A, ok ol

o] =
P

Eis

of whel ZAlel o

nH

1]

S|

A AR 9

R

o5 Hul ook A

o

en

JAAETL

o
e

itk A (IV-3)el A ol dAER Byl pp

S

(V-3)= Ah&

0] @< zt= Hn

7142

p A

@ 74

n

L
B

2~
T

87

=
=

Gul pp ol




=)
g
Jvmo
N

V-6>& 714¢] o

ST
it

V-5> <

ST
it

<

] A 2=

ﬂ_mo

971

A

]

e
T

I = R P
7

R84

)

%7

ks

A oAb

Hul s ppeel
(-)e] o w hehyteh

2~ L
A=

e}

=

=

2]

et}

>
A E ) o]

A3 W19, Az 27]0)

AF
=2 A

=

of o]¢
(o2 o
249703}

-
R

el

ol

‘l_

S

a4

5

be W R gl

°

-

ol
B 5719(-0.129+0.130

b

S ZA7F 1%p.
[e)

A]

Lo FAAFE AAVIAY W, T2, AxD

to ZAel Fx7F wkg

°

o] FAAFE AANGH g, AEFY 1-27] BFol F9

7
ZAlo AT w5

=

[€)

st} gt o

S

g &) gom yeum o g dA

0.129%p.

o



(F IV-b) 7|42 o|HZEF F5F7F = AMlof| cist FX} IZEo| o|x|= A MAHZ|H, tH7|E, 27|
AA Y 71 42714
AL | 1908 boool2016 b0z BT (1008 b009) 20102 022) B |(1998  bo09) (20102 2022)
I 0.005 0.001 0.005 0.004 0.004 0.005 0.008 0.032 0.032
K, 0.004) | (0.015) | (0.005) | (0.004) | (0.016) | (0.004) | (0.029) | (0.060) | (0.027)
" 0.097" 0.094 | 0.035* | 0.121 0.093 0.023* | 0.032°"* | 0.065"* | 0.027°
-7, 0.049) | (0.067) | (0.012) | (0.075) | (0.079) | (0.012) | (0.012) | (0.014) | (0.012)
D, 20.047 | 0.209° | 0.037"** | -0.084 | 0.333" | -0.046 | -0.039"* | -0.079 | -0.041"*
K, 0.008) | (0.113) | (0.004) | (0.149) | (0.201) | (0.048) | (0.011) | (0.096) | (0.013)
o, 0.082 1.216% 0.023 0.046 1.925% 0.005 0.093 0.162 0.120
K, (0.065) | (0.489) | (0.036) | (0.081) | (0.884) | (0.012) | (0.108) | (0.105) | (0.125)
1, ~0.129"** | —0.197°* | -0.097°** | -0.155"** | —0.185°* | -0.118°** | -0.070°** | -0.081" | -0.071"""
I, 0.044) | (0.083) | (0.017) | (0.059) | (0.074) | (0.026) | (0.023) | (0.048) | (0.023)
i 0.155%** | -0.105 | -0.123"** | -0.198*** | -0.125 | -0.160°** | -0.078 | -0.085 | -0.082
b 0.044) | (0.068) | (0.021) | (0.066) | (0.082) | (0.032) | (0.064) | (0.089) | (0.086)
o (1—1;, 0.130°** | 0.100* | 0.095*** | 0.156°* | 0.110° | 0.115°** | 0.071 0.056 0.082
ey 0.046) | (0.052) | (0.018) | (0.063) | (0.064) | (0.026) | (0.056) | (0.070) | (0.078)
0.036 | 0.157" | 0.110° | 0.074 0.138" | 0.170"* | 0.066" | 0.126* | 0.090"""
—eons (0.044) (0.060) (0.026) (0.052) (0.078) (0.040) (0.033) (0.069) (0.032)
AR(D) 1.23(0.218)1.13(0.258)2.49(0.018) 1.18(0.238)1.12(0.263)- 1.95(0.051)-2.91(0.004)-3.20(0.001)-1.90(0.058)
AR(2) 1.03(0.302)10.80(0.425)-0.32(0.745)-0.52(0.603)-0.99(0.323)0.58(0.565) 0.03(0.980)|0.17(0.863)|0.22(0.825)
sargan 32.47(0.681)10.29(0.993)337.82(0.000)[26.22(0.907)8.82(0.998) [434.54(0.000)20.99(0.984)27.04(0.303) 15.71 (0.999)
hansen 27 53(0.870)26.00(0.353)36.67(0.485)129.13(0.819)24 81(0.416)42.60(0.243)[31.72(0.715)28.50(0.240)27.92(0.860)
obs 26198 8773 17425 17835 6529 11306 3363 2244 6119
Nax 2261 1218 2255 1215 306 1214 1046 412 1041

FAxgn], 71dEu] AR (
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(FE IV-6) 7|2 o|€dZEZE F5F7F = AMlof| st FX} QIZ o
ojxl= de: M=, HIH=HY
REX H Al Y

- 7 7 - 7 7
AN |1t ol ) A7 |qe et e

Ly 0.002 | -0.006 | 0.006 | 0.009 | -0.015 | 0.009
K, (0.006) | (0.014) | (0.005) | (0.018) | (0.028) | (0.022)
0 0.133 | 0.378"* |0.032***0.042***| 0.009 | 0.043**
1-1, (0.104) | (0.153) | (0.008) | (0.015) | (0.018) | (0.021)
Dy ~0.005 | -0.005 | 0.006 |-0.044**0.305"**-0.040***
K, , (0.037) | (0.109) | (0.013) | (0.018) | (0.101) | (0.012)
CF, 0.047 | 0.792* | 0.053"* | 0.060 | 0.713** | 0.048
K, (0.045) | (0.458) | (0.026) | (0.155) | (0.327) | (0.104)
1-1;,  |-0.2117*F0.434***-0.114"** -0.030 | 0.061 | -0.046
1-1, (0.106) | (0.138) | (0.016) | (0.037) | (0.059) | (0.039)
s 0.122*** -0.114 -0.137*** -0.050 | -0.076 | -0.071
g (0.037) | (0.088) | (0.043) | (0.042) | (0.085) | (0.048)
e (1711 10.104***| 0.110* [0.106***| 0.028 | 0.019 | 0.044
w17, /| (0.035) ] (0.067) | (0.036) | (0.037) | (0.065) | (0.039)
0.070 | 0.051 |0.119"**| 0.015 | 0.033 | 0.046

—eons (0.059) | (0.103) | (0.021) | (0.049) | (0.062) | (0.060)
AR(1)  F1.11(0.266)-1.05(0.296)-2.09(0.037)-2.91(0.004)-2.79(0.005)-1.86(0.063)
AR(2) 108028111 .27(0.205)-0.83(0.405) 1.17(0.241)0.50(0.616)|0.54(0.592)
sargan  4.09(1.000)[12.3200.976)|17.31(0.998)[129.060.000)|7.58(0.999)1481.190.000)
hansen  |29.76(0.795)20.53(0.666)39.18(0.372)41.46(0.282)[19.60(0.719)41.65(0.276)
obs 17184 | 5752 | 11432 | 9014 | 38021 | 5993

144 1489 793 1486 772 425 769
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(F IV-7) ZXeM Mz Cfa o{F7} = AMlof| st FX} QI Eo| o|X|= A MAZ|H, tZ7|E, 27|
AA71 714 FTa71%
BANL | 1908 boool@01620022) B |(19082 boosl20162 0022 B |(1908- oool(20162 b022)
I, 0.007** 0.000 0.006 0.004 0.000 0.005 0.006 ~0.037 0.035
K, (0.003) | (0.015) | (0.004) | (0.004) | (0.017) | (0.004) | (0.028) | (0.060) | (0.024)
4 0.088** 0.078 | 0.035*** 0.116 0.079 0.023* | 0.031** | 0.056°** | 0.026**
1, (0.042) | (0.065) | (0.012) | (0.072) | (0.076) | (0.013) | (0.012) | (0.014) | (0.012)
D, ~0.049*** | -0.184* | -0.039"** | -0.096 ~0.291 ~0.048 | -0.039"** | -0.078 | -0.039***
K, (0.009) | (0.108) | (0.005) | (0.158) | (0.177) | (0.052) | (0.012) | (0.089) | (0.014)
CF, 0.099 1.326* 0.035 0.075 2.041% 0.003 0.093 0.160 0.099
K, (0.064) | (0.727) | (0.042) | (0.102) | (0.812) | (0.011) | (0.116) | (0.104) | (0.133)
1-T, ~0.003 | -0.107* | -0.003 | -0.002 | -0.091 | -0.004 | -0.038 | -0.098** | 0.012
17, (0.007) | (0.055) | (0.008) | (0.009) | (0.065) | (0.003) | (0.031) | (0.040) | (0.042)
= 0.066* 0.054 | 0.071*** | 0.091 0.105 0.068* | -0.010 | -0.080 0.068
i 0.038) | (0.121) | (0.023) | (0.070) | (0.124) | (0.035) | (0.042) | (0.102) | (0.049)
iy (1—@, ~0.063* | -0.052 |-0.068***| -0.084 | -0.092 | -0.065** | 0.004 0.066 ~0.068
w1, (0.032) | (0.104) | (0.019) | (0.060) | (0.107) | (0.028) | (0.036) | (0.081) | (0.043)
0.102 0.108 ~0.003 ~0.107 0.072 0.026 0.032 0.143* 0.003
—eons (0.076) | (0.081) | (0.020) | (0.098) | (0.100) | (0.026) | (0.044) | (0.059) (0.047)
AR(1) C1.23(0.218)1.12(0.263)-2.49(0.013)-1.18(0.238)-1.12(0.265)-1.96 (0.050)-2.88(0.004)-3.15(0.002)-1.90(0.058)
AR(2) 1.19(0.233)0.82(0.410)/0.01(0.990)0.27(0.785)-0.97(0.330)-0.66 (0 512)-0.03(0.978)[0.04(0.972)[0.37(0.711)
sargan 33.58(0.630)|9.65(0.996)[336.79(0.000)26.79(0.892)/8. 23 (0.999)[434.85(0.000)20.55(0.987)26.73(0.317)15.65(0.999)
hansen 26.51(0.900)24.52(0.432)[38.10(0.419)[30.98(0.746)[25.38(0.385)48.70(0.094)31.42(0.728)27.58(0.278) 27 62(0.869)
obs 25909 8484 17425 17546 6240 11306 8363 2244 6119
95 2261 1218 2255 1215 806 1214 1046 412 1041

FA=gn], 71deu] AR (

= 2

92} AR(1)9} AR(2)= A7)

33.

AREABREE pab), o 1%, »= 5%, * 10%°] Fol5%



(FE IV-8) Z|XTtM Mz CiA o{F7} = AMlof| TSt FX} DIZEof
ojxs g MED ik zY
A Z2Y 1A %=

- 7 7 - 7 7
A7 |00t bl bpa| AN |ao bl amt

I 0.004 | -0.004 | 0.008 | -0.002 | -0.016 | 0.005
K, (0.006) | (0.015) | (0.006) | (0.019) | (0.029) | (0.022)
. 0.139 | 0.358%* |0.026"**|0.042***| 0.011 | 0.043**
-z, (0.109) | (0.168) | (0.009) | (0.014) | (0.020) | (0.019)
D, . ~0.006 | -0.000 | 0.010 |-0.045***-0.344***-0.042***
K, (0.039) | (0.125) | (0.012) | (0.016) | (0.103) | (0.013)
c, 0.065 | 0.907 | 0.051* | 0.061 | 0.709** | 0.059
K, (0.059) | (0.612) | (0.027) | (0.132) | (0.346) | (0.108)
-1, -0.162**-0.337***0.068*** -0.002 | 0.011 | -0.002
= (0.069) | (0.109) | (0.026) | (0.001) | (0.056) | (0.002)
0.020 | 0.124 | 0.015 | 0.051 | -0.028 | 0.101*
(0.054) | (0.158) | (0.034) | (0.055) | (0.101) | (0.055)
Drm.(lffzf 20.028 | -0.114 | -0.019 | -0.045 | 0.019 |-0.085"
“\1=7,] [70.047) | (0.133) | (0.029) | (0.044) | (0.082) | (0.044)
~0.001 | 0.006 | 0.070 | -0.020 | 0.097 | -0.013

—eons (0.108) | (0.109) | (0.043) | (0.026) | (0.069) | (0.034)
arl 1.1200.263)1.03(0.303)-2.07(0.039)-2.82(0.005)-2.69(0.007)-1 86(0.063)
ar2 1.06(0.288)F1.21(0.225)10.66(0.507]0.97(0.334)[0.16(0.870)|0.67(0.501)
sargan _ 13.85(1.000)[13:35(0.960)1855(0.995) 114.360.000)[7.00(1.000)48471(0.000)
hansen  [2965(0.799)120.71(0.656)/46.63(0.132)/43 31(0.220)|17 53(0.823)44.82(0.177)
obs 16996 | 5564 | 11432 | 8913 | 2920 | 5993

195 1489 793 1486 772 425 769
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121 A 189 FA
AAQE | e | dA | AARE | g | A
(2~20099)(20099==h| DID  |(300041%=2h|@0~3000%)] DID
A( Gir 0.090*** 1 0.028* | 0.032*** | 0.029"** | 0.043*** | 0.024***
=7 ) | (0.005) | (0.004) | (0.003) | (0.002) | (0.003) | (0.002)
A(Ditl -0.107***| 0.006 |-0.075***| 0.015 |-0.030***-0.189"**
Kit-1) ] (0.027) | (0.034) | (0.023) | (0.050) | (0.005) | (0.046)
A( CF,, \ [0.455***|-0.016""| -0.002 | -0.008" [0.017***|0.026***
Kie-1) 1 (0.019) | (0.007) | (0.007) | (0.005) | (0.005) | (0.010)
0 0.002 | -0.003 -0.013 | 0.018
(0.008) | (0.008) (0.013) | (0.016)
0.007 | 0.000 0.011 |0.042***
" (0.009) | (0.008) (0.013) | (0.015)
2 0.007 | 0.007 -0.009 | 0.006
(0.008) | (0.008) (0.013) | (0.016)
3 -0.008 | 0.010
(0.011) | (0.014)
4 0.030***| 0.012
(0.011) | (0.014)
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(0.006) (0.015)
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(0.005) | (0.004) | (0.006) | (0.005) | (0.007) | (0.010)
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F-value [580.19%** 10.94***|20.59*** | 33.82"** | 37.29*** | 17.94***
obs 3,416 | 1,499 | 3.458 429 3,386 | 2,539
7195 1,121 500 1,141 109 919 637
T ARrv] AR, ()FE AR EFQAL, s 1%, w 5%, * 10%9] foFE




200~3000¢) th =

A
it

1}

-

R

3} A=
olth. wela WM&l 9

=

al

7

2018 Wl A& <At A
N

3000

5T
It

bl 3

<]

EE A

Al

o} A4 A

4ol gl

%

o

Fe mAA

A=A gkt

No
<
el
;OU

B

|

A
!

S

7}

3t

g

A

S

7}

[€)

=
-

=

[€)

2 v & ]

-

ofifi ¥

p—
=

sAMTES AYEYE Aq¢—1)9

F(+), ADIK)C] 93 (+)o 2 LEIL} EHIgo]

[e]

ot %7}

=
=)

R

o]
2l

o

1
g A 7ol

Ry

A

A 12

=
-

o

N

A A 5 2H(2~200°1)

ul

=

BA7L

}-

(=), HE=F(200~30009) 3
teoll A 247

[e)

“

ol A

al

7%

t}. PAF

1

]
yal

5 A1 7 (pooling)

1

Frolg PO Uehhe dAZ A AF5Eel

7+

1
T

A7l AAATHE009] 23 fol e
W 4w

Al DIDO A]



A5t A2 e F AR Abeldl dgsithe corrlexe) A& F7bakg

A PASH 12F AR DID 4 ddoh 13 2T PA 45 AHES 74
A AA] g A FA] Aol vpvbA R UEbE T 20129 =

& <87k d wf 2012~2014\d 9] AA e}tz 2 o)
Al 71k Hlaskel ol gk FA-E Wsh7h EhA] @gkTh 2018 A

& el AT wol= AAFHDNA A& WAE F 0~-3d7A FAtel

s

BFubA] SFal 201990l o3 k(o) ghol dEutth olel whel e A
s Fel 129 #Ae 183 SAZE ARG FAE WEt] ofH JF

2 WHEA FAs7E of AUtk
g 2

skl 2018 WAl I BEF frolebA] e @ Holw WdAs ¥
dol FAel fold FdEFe mAA Fehe Aor YEEt o= =
€971 olF AE, Mdrx2x2A, e FA 5o dFol vgE A=
A

3l A o},

it

M)



E V-4) §H HOIME HZo| £Xof 0jxls ¥ A2 PA 2
12:d ZHA 18d FA
AN | zge | WA | AAPD | dEdw | 2
(2~2009D)|(2004%3)| DID  |B00021Z3|(00~30002D|  DID
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A(l_Tit (0.005) | (0.003) | (0.003) | (0.002) | (0.003) | (0.002)
D, _ -0.106***| 0.024 |-0.076*** 0.014 |-0.030"**|-0.187***
Kir - (0.027) | (0.033) | (0.022) | (0.048) | (0.005) | (0.046)
CF, 0.458***1-0.014**| -0.001 | -0.008" |0.016™**|0.026***
K- (0.019) | (0.007) | (0.007) | (0.005) | (0.005) | (0.010)
0.001 -0.004 -0.013 0.020
& (0.009) | (0.008) (0.013) | (0.016)
0.007 -0.002 0.011 |0.043***
! (0.009) | (0.008) (0.013) | (0.015)
0.006 0.006 -0.007 0.007
& (0.008) | (0.008) (0.013) | (0.016)
-0.008 0.012
A3
(0.011) | (0.014)
0.030***| 0.011
4
(0.011) | (0.014)
A D! -0.005 -0.003
(0.006) (0.016)
A -0.021***/-0.010**| -0.004 | -0.001 |-0.011**| 0.001
(0.005) | (0.005) | (0.004) | (0.004) | (0.005) | (0.008)
wald y? [3479.287*%63.36"*" |172.38"*%254.24**%267.43***|214.97***
OBS 3,416 1,499 3,458 429 3,386 2,539
AdT 1,121 500 1,141 109 919 637
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Ago] o2 odE =AW FostA @Atk DD FAEAA

FAATE FoetA @& -355002 e 3E 1000

o o]ate] AAFGL I 10009 Z¥o] HERFdrHTE ZAd e Fx}
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(E V-9) FXNstMe olsi7t FAtet FXt alZtzo| ojx|= A&
05 FHA kA& st 09d HAZ M& A3t
AANFGE | dzgdet | AA | AXNFG | 2G| AA
(10004 eleh|d000d =2h|  DID  |(1000%] oJ8h|(10003=2h| DID
Ag/(L—7) -0.008 [-0.053***0.299***(0.480***| 0.034***|0.421***
(0.007) | (0.014) | (0.016) | (0.016) | (0.011) | (0.018)
A/ -0.286**| -0.124 | 0.073 |0.580***|-0.244*** 0.323**
(0.125) | (0.085) | (0.137) | (0.127) | (0.093) | (0.151)
A(CHIB) 3.373%"*[1.501%%*|3.479"** | 1.780%**| 0.244** [ 2.429***
(0.137) | (0.137) | (0.182) | (0.152) | (0.119) | (0.190)
A i 0.558 | 0.229 | 0.248 | 0.309 | -0.284 |-1.827*
(0.477) | (0.241) | (1.044) | (0.291) | (0.212) | (0.972)
LT -0.283* | -0.047 | 0.746 [-0.551**%-0.227*** 0.311
1-7 (0.151) | (0.084) | (0.662) | (0.097) | (0.068) | (0.737)
(prn =T, | 20.441 | -0.156 | -0.221 | -0.243 | 0.265 1.391*
1-77 1(0.364) | (0.188) | (0.786) | (0.234) | (0.171) | (0.757)
N -2.204** 3.367***
(1.061) (1.033)
A1) 1.685%* -2 597***
1-7 (0.797) (0.810)
R 0.002 0.090
(0.096) (0.117)
1T -3.550 0.485
AT ) (2.496) (1.856)
e 0.080** | -0.006 |0.092***| 0.009 | -0.004 | 0.002
° (0.037) | (0.019) | (0.031) | (0.025) | (0.015) | (0.027)
R? 0.26 0.37 0.49 0.51 0.16 0.53
F-value [196.15%*26.98"**|139.59%*%29.96***| 16.55***|138.40***
obs 1,738 | 1,905 | 2,970 | 1,949 485 2,615
N+ 627 565 654 748 149 772
FAREY AR, () AR FEQA, e 1%, wx 5%, * 10%9] Folaw
<HE V-10>2 20139 HA A S Aol Fxpel A tE Fx; vl
Axo n e JEFs EAF Zoju oju] myo My S el R?
7} 0.04~0.320]t}. thE Ao uls) R*gho]l =4 A UL AL F=d
T897] ol F FAEARFGE AyHo| o]jHHT} Yol s HAFET =
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(E V-10) zXMstME 2lato| FEXIet F£X} olZzof o|x|l= ¥d&: 2013H

=3 AR AA A=A 1%p. =7} ARG 2~3%p. =7}

(100%l013h) | (1009 =3} DID (100~1000°]) DID (100081 =) DID
POTTI 0111 0.076"" 0.029°* 0.028"* 0.033"" 0.148° " 0.029°*
q (0.009) (0.005) (0.003) (0.004) (0.003) 0.013) (0.005)
NS 0.047°" 0.072 ~0.024 ~0.040 0.000 0.034 ~0.098°
(0.053) (0.049) ©0.027) 0.037) 0.029) 0.166) (0.052)
N 0.872°*" ~0.005 0.001 ~0.005° ~0.001 0.029 0.249**
(0.096) (0.004) (0.003) (0.003) (0.003) 0.022) (0.076)

o 0.503"* 1.5007*" ~0.299 0.345°* 0381 0.199 ~0.082
(0.142) (0.139) (0.206) (0.101) (0.229) (0.140) 0.127)

N 0.001 0.006 0.002 0.003 ~0.002 1.929%* 0.277
- (0.004) (0.005) (0.001) (0.003) 0.001) (0.587) (0.364)
e T 0418 | 0.940°" 0.235 0.076"" 0.300° 3.314° 0.206
=7 (0.118) 0.112) 0.163) (0.082) (0.182) (0.463) (0.289)

o 0.027 0.015 ~0.658
0.126) 0.132) (0.597)

npr =T 0.022 0.013 0.513
= (0.099) 0.105) (0.466)
0.024 0.022 0.062
AlpT-D™) (0.016) 0.017) (0.067)
~or o T 1.820°"* 2 .262°*" 0.821
= 0.624) (0.67D) (2.975)

e 0.001 0.011 0.004 0.003 0.005 0.008 0.000
& 0.012) (0.009) (0.004) (0.006) (0.005) (0.026) (0.008)

i 0.25 0.12 0.05 0.04 0.05 0.32 0.08
F-value 15.38°% 36.46"" 3611 3.40% % 11.34" 331" 179"
obs 1,935 1.822 3927 1.467 3912 335 1.435

N4z 658 702 929 622 938 152 542
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