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{Figure 1) Average NPLs Growth for Commercial Banks and Savings Banks, and
GDP Growth as a Benchmark of Economic Growth

The figure plots the average NPLs growth for commercial banks and savings banks,
comparable to the GDP growth over the period from 2000 to 2016.
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(Table 1) Definition of Variables Used as Determinant Factors of NPLs Growth,
and the Various Hypotheses

The table displays the definition of macroeconomic variables and bank-level variables used to

test the various hypotheses on determinants of NPLs growth, Exp.Sign is the expected sign that

the corresponding coefficient in the regression testing the hypothesis should have. Bad

management (Berger and DeYoung, 1997), Skimping (Berger and DeYoung, 1977), Moral
Hazard (Keeton and Morris, 1987), Too-big-to-fail (Rajan, 1994; Stern and Feldman, 2004),
Liquidity risk (Keeton, 1999), Lending supply (Ruckes, 2004; Geanakoplos, 2010; Ghosh, 2015),

Income diversification (Louzis et al., 2012) are the hypotheses analyzed in the literature,

Variable Definition Hypothesis Exp.Sign
Panel A, Macroeconomic variables
GDP Growth rate of real GDP Wealth effect (-)
Wealth effect -
Stock Growth rate of KOSPI e 6,3 e ©
Speculation +)
Wealth effect (-)
House Growth rate of HPI )
Speculation (+)
Infl Growth rate of CPI Wealth effect +)
RF Risk-free rate Solvency (+)
Lev Corporate sector leverage Solvency (+)
Unemp | Unemployment rate Solvency (+)
Debt Government debt-to-GDP Government risk (+)
Deficit Government spending-to-taxes Government risk (+)
Credit Non-financial sector credit-to-GDP Credit risk +)
Default Default spread Credit risk (+)
E rt i t -
NER Growth of nominal exchange rate PO 1'mpac )
Import impact +)
Panel B, Bank-level variables
NPL Growth rate of NPL
) Bad management +)
NIE Non-interest expenses-to-total assets o
Skimping (-)
) Bad management (+)
Exp Total expenses-to-total income .
Skimping (=)
Bad management (-)
ROA Return on assets .
Skimping (+)
E/A Equity-to-total assets Moral hazard (=)
Size Bank size in log Moral hazard (-)
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Too-big-to-fail +)
Lig Liquid assets-to-total deposits Liquidity risk )
L/A Total loans-to-total assets Lending supply (+)
L/D Total loans-to-total deposits Lending supply (+)
I Interest income-to-total loans Lending supply (+)
NII Non-interest income-to-total income Income diversification (-)

(3£1) 9] 5j'd Bolli= Y3 7HA| W= 7HA (3749 2. 7~2.8h& HE5H7] $18k
AREE W0 A A = o] itk AA2.7h), F4 7 % (bad management) 7Hd-2- H|-§-
w7 H| A& A 0|l F G o] FA] HT 23 U= NPLO| U= 7H o]t o 7] A
H| 0|} 2| &/F A H 0] 8F NIE) I} FA]&/F(0]3} Exp) H]|-E H|&-&/d(cost
inefficiency)2-, HHtl| & FAFAHE0] 9] E(0]3} ROA)S H]-& T84 (cost efficiency) S
olulgttt. &R (2.7h, T 1S (skimping) 7HE- A4 THE ST o= 5415k 23
o] 5] th=& HAre}t ol A2 ik HAJsHo] A= NPLEY| 52 2efistth=
7Hd ot A (2. ), =Y 2] 8o](moral hazard) 7HE -2 A% Al g o] w2 23§ 0]

RS Shshe YO 2 u S B AU A BFE 7Fs Aol 9)

T
K

0]7] A A5 K 5 (government protection) 2] 7|t 2] & UERY = | & Size7} AHE-H
o} AR 2. 2h, 573 $13 (liquidity risk) 7HE -2 235 o] thZ At vlel da&
AA H55t 7 QG 91719k 37 NeLo 453tk AS SuRith oAb, th&
S (lending supply) 7Hd 2 &30] 344 2.2 & te Sishd £57]00 ol &
2 s]gakA] 2 7FsAd o] kAL A ARIT 7] A FALYFAMK OIS /A) I Fo
Aol (0]3H /D)= 28 9] ti& AT e Ei= 9 415 W (risk preference) &, 0|4}
>0/ A1(e]8HD)E 27 o] A7k thE Ao ]9 8 =(poor credit quality) & 2]1]
sict g7 (2.8D), 422] thztaKincome diversification) 712 -8 o] ¢ ¢} 2] 4=¢)u}
Bl Y YA ele A s atekA] JrehH A 91719 9 NeLo| A5t 2E 9

Rkt of 7] A4 NIl B g s=2f o] ZA| =)ol A AR5k vle= A o] =™, o] vl
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Keeton and Morris(1987)+= =9 4] 3fjo] 7}d-2, Rajan(1994), Stern and Feldman(2004)

2 utEAF 7HES, Ruckes(2004), Geanakoplos(2010), Ghosh(2015)+= & &4 7}
S AQretal ekl et 11 vtof Keeton(1999)2 54 Y& 7HI-S Louzs et

al.(2012)& =9 t}zts) 718 HZskeich

BX o Eol7}7]o) &A 94 H4=E5-2] oFA A (stationary characteristics) 2 7
sto] (3t 2)of 7|1FSHehY AAHS FolAs T oIA&RE), HFFAY
/GDP(Debt), B8 A1-8/GDP(Credit) 7} 1006 §-2]=220]| 4] TH -8 ZH= 7)
2 e ok g A), Sz ol ST E HEEA FokohEd
B). o]uj AAJ¥H S0l = Dickey and Fuller(1979)2] A|AE ©9]- A A (augmented
Dickey-Fuller; ©]3} ADF)2, 238 420f| = Choi(2001)2] W9 T A A (inverse
chi-squared for ADF)& A3 8}ich > WA v A A D2 AHEsto] 4 AlA
g2 H3slTt o] B4 o A= RF, Debt, Credit thAl ARF, ADebt, ACredit=
AHg-3Tt,

i

0

) SN e AU R Yoy processo] oY RAFTY
F27F AbEE 4 QloEr O oF SFeh(Granger and Newbold, 1974).

5) /\]74]"1 Sl A4 Ay, =at+0y,  +oAy, e, Hy:0=p—1=0
g @9 A Ay, = 0y, 1 Ay, ey, Hyi (V)0 =p—1=0
Dickey and Fuller(1979)9] AlA® @glE A3 Choioone] s T AHL
<1 ® oy =atpy te7t AYHAEE mEF= Ao JIME E£th
O'Connell(1998)0]] wEH, wid Tl FAGollA apde] FAA AJadA 7 20T
o] EA4% AAHo| I WEE= BA7 st B Ao ALs o] WIS Zo]7)
A3l Levin et al.(2002)8] A|HS wheh, AAE H-Z AAT d (Yol sl
9 Tl 438 Asiae
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{Table 2) Preliminary Statistical Diagnostics: Summary Statistics and Unit Root Tests

The table presents the summary statistics for the macroeconomic variables and bank-level
variables to be studied in this paper, The sample includes 164 (in total) of commercial banks
and savings banks over the period from 2000 to 2016, Mean, Std, and Skew are the mean,
standard deviation, and skewness of the variables, and Q1, Q2, and Q3 are the first quartile
(25%), the second quartile (50%), the third quartile (75%). UnitRoot is p-value used in the
context of null hypothesis testing unit root tests whether a time-series variable or a panel
variable is non-stationary and possess a unit root, The null hypothesis will be rejected if the
variable is stationary., We use Dickey and Fuller (1979)’s time-series unit root test for the

macroeconomic variables and Choi (2001)’s panel unit root test for the bank-level variables,

Variable Mean Q1 Q2 Q3 Std Skew | #obs | UnitRoot
Panel A, Macro variables
GDP 1.02 1.01 1.02 1.03 0.02 0.52 36 0.00
Stock 1.05 0.95 1.07 1,16 0.18 0.09 36 0.00
House 1.02 1.01 1.01 1.03 0.02 1.30 36 0.00
Infl 1.01 1.01 1.01 1.02 0.01 0.79 36 0.01
RF 0.03 0.02 0.03 0.04 0.01 -0.22 36 0.11
ARF 0.00 0.00 0.00 0.00 0.01 -2.97 35 0.00
Lev 1.28 1.01 1.05 1.29 0.49 1.82 35 0.00
Unemp 0.04 0.03 0.04 0.04 0.01 2.56 35 0.00
Debt 26.81 | 19.05 | 28.70 | 31.60 6.82 -0.20 35 0.49
ADebt 0,64 0.00 0.00 1.28 1.17 1.26 34 0.00
Deficit 0.91 0.81 094 | 099 | 0.13 -0.45 35 0.01
Credit 1.70 1,61 1.62 1.79 0.11 0.77 36 0.32
ACredit 0.01 0.00 0.01 0.02 0.01 -0.34 35 0.00
Default 0.05 0.04 0.05 0.06 0.01 -0.38 32 0.04
NER 1.00 0.97 0.99 1.02 0.06 1.45 35 0.00
Panel B. Bank-level variables
NPL 1.07 0.79 0.96 1,16 0.72 9.80 4206 0.00
NIE 0.03 0.02 0.02 0.03 0.05 16.49 3829 0.00
Exp 1.14 0.81 0.92 1.05 1.85 29.17 3828 0.00
ROA 0.00 0.00 0.00 0.01 0.05 -17.79 3829 0.00
I 0.05 0.04 0.05 0.06 0.02 6.39 3778 0.00
E/A 0.12 0.08 0.11 0.14 0.16 7.35 4448 0.00
Size 11,71 | 11,08 | 11.46 | 11.98 0.94 1.32 4506 0.00
Liq 0.15 0.07 0.11 0.18 0.14 4.60 4323 0.00
L/A 0.75 0.67 0.76 0.84 0.18 1.91 4344 0.00
L/D 0.93 0.80 0.90 0.99 0.43 8.79 4287 0.00
NII 0.14 0.04 0.09 0.19 0.39 -41.05 3828 0.00
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(Table 3) Macroeconomic Determinants of NPLs Growth:
Fixed Effects Model Estimation

The table reports the coefficient estimates and their statistical significance of the tests of the
macroeconomic determinants of NPLs growth, The sample includes 164 (in total) of commercial
banks and savings banks over the period from 2000 to 2016, The fixed effects model is specified
in Eq.(1) and estimated via within transformation, Overall Rz, Between RZ, and Within R® are
corrl0z, .y, 12, corrl0z,,y,]2, and corr([0(z, , —x,),(y, , —y,))2, respectively. Significance at the
1% level is denoted by **, at the 5% level by **, and at the 10% level by *,

() (In (I (Iv) V) (V1)
GDPy -5.06 ** -7.20 = -4,77 * -7.34 w=
Stock -0.89 0.05 -0.26 0.09
House(y -7.59 == -0.89 -5.42 ** -1.30 *
Infly 9.63 ™ | 11.40 ™ 15.74 == | 12,36 ==
ARF 47.05 *= 14,43 *= 21,88 ** 16,38 ***
Levq 0.70 * 0.30 *** 1,14 *** 0.35 ***
Unemp 08.47 ** | -13,15* 4,96 -18.75 =
ADebt, -0,15 **=* 0.01 -0,12 =
Deficit 2,971 *=* 1,52 2,20
ACreditq 9.43 12,53
Default -31.07 ** -5.21 ** -10.05
NERq) -1,10 ** -0.65 =212
GDP.1) -9.35 " -3.90 * | 11,69 * -4,62
Stockn 0.49 0.41 * 0.23 0.41 *

House(.1) 2,87 ** -2.03 *= 3.30 ** -2.14 ==



N =aizses xeod mps

Infle) -10.51 * 5.22 ** 13.21°* 6.39 **
ARF.1) 30,91 *** 9.89 ** 24,80 *** 11,41 *
Leve 0,89 *** 0.12 -0.07 0.16 **
Unemp.y) 5.03 2587 | -0.79 27,54
ADebt1 -0,22 = -0.01 -0,15 == -0.01
Deficitg.n 3,05 *=* 0.21 272w 0.37 *
ACredit.1 -5.18 7.94 -0.68 8.83 ***
Default.y 1.06 -1.26 -4.21 -1.87
NERq.1) 0.75 ** -0.54 * -0.43 -0.61 **
AvgINPL]i-1) No No No Yes Yes Yes
Overall R 0.05 0.04 0.02 0.06 0.04 0.02
Between R’ 0.01 0.04 0.03 0.00 0.04 0.03
Within R® 0.06 0.05 0.03 0.07 0.05 0.03
#obs 3596 3730 3691 3596 3730 3691

7. o) w3 A

(3 3) 9] BF 1S HW, GDPAAE(GDP), F7H0 E(Stock), FE 71 AA S5
(House)©] NPLOJ| 1] 2= F2 5L A olA 22} -5.057, -0.894, -7.5862. 2 1f
S FYJSHA YRRttt o] Al T 1,779 ol Fdsteh Eja HY A
o} E ol Alnf) 9.6309] F-23t gro = Uett=tl, & ol £9

A 7

£ 527|188 of Al 7Ho] Rt Fafold

]
-4 E

H = GDP(t), Stock(t), House(t), Infl(t).

4. 57 744

THd 1= FARARte] tiet F714 =87k NPLe| A0 2 ofofTkal o)
P, wE M By ghd ") F7 folgo] BAMoR o3t Fe] mf
(0.405% ZH= A0 2 teh} 7S Attt 27t 20 50] WA 53t &
NPLO| A|Z}= Ar&she Ao 2 sf|Ae 4= Qi)

L
=3
- A= M4 Stock(t-1),
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£ A& ougitt, E3h 7GR Lev) = ARReF TAGlo] o] mEofA 5
AZ oz Folgt o ghe HHTHe: g 11, 0.300). o3 A= 714 1.1
ol A A gk, BHH A QY E(Unemp) @] 47| 4== 23 of ulat AolshAl Let
Wk

|
2ol
e
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W ARF(D), ARF(-1), Lev(t), Lev(t-1).

% A% 9% A

HEA| /429 (DeficinS A12e} PAl] 70] BE wHo|q EAROR &
o3k oFe] gk Zh= A0 & Yehtthel: B 10, 1.517). o] AL A4 o] 913
o] Fx g A9 NPLo] AF5EF 4= Qlhs b 1. ek et Baksith dhH HEER
JGDP(ADeb)©] 749 714 9] ol Ak Abold A7} Lhekiet,

- A% W4 Deficit(t), Deficit(t-1).

2330] NPLY} H]F-§ Y A-8/GDP( A Credit) = A|x}e} WA glo] T Eo] n3y
oflA ot FAAGE 2= A2 YeRgTHo: 27 11, 9.435). ©] A= vl
| 2] A& el 71908ke] NpLo| A5tk 7HE 1.0 S A A|ghe) Wi
B FEATHY = (Defaul) = 7HA 9] oA Auke Axta vepbgct ey
Diwan and Rodrik(1992), Louzis et al.(2012), Klein(2013) S-oj|A] 7%% Al 8H =]
TS A 4= glo], R Axy B o920 7 o]5 FAlof 2315}t

= ACredit(t), ACredit(t-1), Default(t).
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VO AE Avg[NPL], -, o) A% 242 015294 0,1809] ok ko) ghoz
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(E 9] BE BYO)N NPL,_, FRASE BE G943 29 o ekt
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StE SEjA oid »ge AR R aapE (forward orthogonal deviation; ©|35}
FOD) &8t & Arellano and Bond(1991)2] *}HE GMM(generalized method of

moments)2 A-&3}e] FAE|QUTE  Arellano and Bover(1995), Blundell and

Bond(1998)9] AJ 8] GMME H§3H4] 92 o fi= o] AME SHL The:
TS H ANFHFS ABEA Ptk AR 27 gRelr, & A
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Sargan(1958), Hansen(1982)%] i} (over-identifying restriction) 737 ¢] 9]
Ayo]l 9131, Arellano and Bond(1991)9] 14 9 274 A}7]Ay(second-order
autocorrelation) A= o]Ato] glom g WA o] FA|(misspecification) 7} §1
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A4y, )9 WARSL,) B2 3 71z A WAl )7F E 4= ek olo] vk
&) FOD Wghe] E=wel 3 7|7 A S5y, Do WS ) 3o 5
ARl MARS(2 )7} 7h53lt), 1Y EE FOD W3k A E&aol 718 77k A
o She EFHPR GMME 283 4 9o, Bk agQl A7} st
10) TJIEE A= two-step GMM =4 X7}, AFE || A= one-step GMM A 2|7} ¢ E&34
olt}, A ERE 154~1577) 23)o] HEQl Hjd Aot twostep GMME, 22~257 23Jo]
FEQ] 9Y Bof|i= one-step GMME Z-23}9th =70 A<o A @Y B @l A
Hep Ak 9jd C= #d BY A4S Od= Witk e FHA =] 454
= 002 A3} 3L (Holtz-Eakin et al, 1988), 20| FHRALS ZHAE S22 A
A= SiTt.
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A7Vl fitk= AL HHAIETH

nZi e



S40(0§Al

=
4580l 2

HeQlnt A=

R (el

(Table 4) Bank—Level Determinants of NPLs Growth: Dynamic Panel Model

Estimation

The table reports the coefficient estimates and their statistical significance of the tests of the

bank-level determinants of NPLs growth. The sample includes 164 (in total) of commercial

banks and savings banks over the period from 2000 to 2016. The dynamic panel model is

specified in Eq.(2) and estimated via forward orthogonal deviation transformation in the

difference GMM scheme. The selected set of macroeconomic variables used in models (I), (IV),
and (VI) includes GDP(t), Stock(t), House(t), Inf(t), ARF(t), Lev(t), Defict(t), A Credit(t),
Default(t), NER(t); Stock(t-1), ARF(t-1), Lev(t-1), Deficit(t-1), A Credit(t-1), which coincide with
the expected sign in table 1. #lag of END, #lag of PRE, and #instrument are the numbers of

endogenous, predetermined, and total instrumental variables. AR(1) and AR(2) are Arellano and

Bond (1991)’s tests for no autocorrelation applied to the differenced residuals, A, ,. Significance
at the 1% level is denoted by ***, at the 5% level by **, and at the 10% level by *.

|
CommF:igieal/;vings Pangl B. E’anel &
banks Commercial banks Savings banks
() (I () (v) V) )
NPL-1) -0,17 == -0.10 == | -0.10 ** =017 *==* -0.09 ** -0.09 **
Avg[NPL].1) 0.15 == 0.01 0.03 -0,22 ** 0.18 *=* 0.08
NIE(1) -1.04 **=* -1.05 =* | -0.95 ** -0.35 -5.064 *** -8.78 **
ExXpee1) -0,03 " -0.01 * -0.10 -0,18 *** -0.05 0.03
ROA1 0,68 *** 0.28 4.79 4.89 * -2.47 -4,53 *
E/Aw) -0.06 -0.09 0.05 -0.10 0.27 0.18
Size(1) 0,67 *** 0.84 *** 0,78 *** 0.15 0.79 *** 1,13 *=
Liqq -0.73 *** -0.56 = | -0,92 * -0.62 ** -1.34 = -0.73
L/Awy -0.04 0,22 = 1.03 **=* -0.07 0.34 1.51 *==*
L/D¢.1y 0.13 *==* 0.06 0.07 *==* 0.03 ** 0.05 -0.10
1) 1,00 *** 0.73 12,90 *** 0.10 2.48 2.50
NIL1) -0.04 *= -0.01 0.12 0.00 0.05 0.16
Macro Var. No Yes No Yes No Yes
GMM Two—step | Two—step | One—step | One—step | One—step | One—step
#lag of END 5 5 5 5 5 5
#lag of PRE 3 3 1 1 1 1
#instrument 1,101 1,059 502 490 464 463
AR(1) 0.001 0.000 0.000 0.001 0.001 0.000
AR(2) 0.523 0.438 0.324 0.446 0.430 0.317
#0obs 3,372 3,259 540 505 2,332 2,754
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N A ARESH= Tl VAR -2 th29] 4] (3)2 Z T} 13 (3 5) 9] ‘G.E. (Granger
casual effect)’ Gof] 7| S QM4 BA = 4] 3)9] 3x3 ASFHe B I} B,2F
B A E )
NPL NPL;, NPL;,
(Ch it ZJ =FFE + B, C’hannel,‘l] + BQ[C’hanneth +e;
annet; DP, DP,
aop, GDP, GDP, -,
€0~ N0,Y) ?3)

i1 T8 e, Channel, 2 AXZAA 4 2L,
GDP = A% A olnlshs wolth 4 G9] BY 4HE 5 AHAA
21 AOR, GDP, 9| Whe-2 7P YAIE A 0R 7

b S
T} 98-S Sl A AR Channel, o= oF Foll A AHE AA S

13) 3k, A8 A scasonality) & FAISH] 913 F4w% 219 whd D gt A9 A2
Y AwaEs mgel Tast

14) 4] (3), 3'd VAR oA HEle] W SAlo] ofa) W 7k ool
of Qe BH WS 2 BAE BAE Aekstol TS FAH] 93

SRRy
A Al (identification scheme)d ¥ ¢1u}a HA|E A|eksl= AHo| ofUr} whek H4= 71 ¢l
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(Stock, House, Infl, ARF, Lev, Deficit, ACredit, Default, NER) 5= }L}7} vlj 2] =}, o)<}
Zro] 23] A|AHl WHEE R oo HiFE= 2E AAL Marcucai and
Quagliariello(2008), De Bock and Demyanets(2012), Klein(2013) S-of| A Aot A o]c},

2] (3)2 "ld VAR 2§ 2] Z°Fg H(reduced form) 2l HHH T}2-2] 4] (4)= 9jd
VAR R 0] S 2 gl (structural form) o]t} (3 5) 9] ‘C.E. (contemporaneous effect)’
ol 7|54 sAA A= A (D2 3x3 F2YPH I'2HF A== ek

NPL;, NPL;, NPL; ;4

r {Channeltj =FE, + A{C’hannelt _ 1]—&- A, [Channelt _ QJ +e;,
GDP, GDP,_, GDP,_,

e~ N0, L) 4)

ChA] 3 VAR 28-& Wold(1938) 2] VAR(co) 2 EF3HH t}-2-9] 4] (5)9} 2t}

(3 5) 2] ‘Impulse Response Functions' Gol| 7| 2% (A u3}y) AW 4]

(5)9] 3x3 AxHol ¥, REE AFEE Q15

NPL;,
[Channel ] E Ve, 5)
GDP, j=

A (3 5) 9] ‘Variance Decompositions’ G0 7| &5 EAMLS|| A= 20
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2 20 ALgstol ANFEQTE 0

2] A7} AOFEITHY, o] 5 WAE AMEE ofH AAY BYE Folulsit T 34 2
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w4 et
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Abstract

This paper examines the determinants of non-performing loans
(hereafter NPLs) in the perspective of the macroeconomic and bank-level
variables. Our contributions to the literature are in three folds. First, we
employ the fixed effect model controlling for bank-level heterogeneity
and the dynamic panel model controlling for autocorrelation to examine
the determinants of NPLs growth in the Korean banking sector. On top
of that, we extend the sample to commercial banks and savings banks.
Including savings bank is crucial since those banks were distressed
during the sample periods. Third, this paper analyzes the feedback
effects of the banking sector on the real economy using panel vector
autoregressive model.

The results show that, among other macroeconomic factors, ‘growth
rate of GDP, ‘growth rate of KOSPI', ‘growth rate of HPYI, ‘inflation’,
‘risk-free rate’, ‘corporate sector leverage’, ‘government spending-to-
taxes’, ‘non-financial sector credit-to-GDP’, and ‘growth of nominal
exchange rate’ support the macroeconomic hypotheses. For the
bank-level hypotheses, it was found that 1) ‘non-interest expenses-to-total
assets’ and ‘total expenses-to-total income’ satisfy the skimping
hypothesis, 2) ‘bank size in log’ satisfies the too-big-to-fail hypothesis, 3)
‘liquid assets-to-total deposits’ satisfy the liquidity hypothesis, and 4)
‘total loans-to-total assets’, ‘total loans-to-total deposits’, and ‘interest
income-to-total loans” satisfy the lending supply hypothesis.

Furthermore, as for the impact of the banking sector on the real
economy, a simultaneous negative relationship was found between
bank’'s NPLs and GDP. The causal relationship between the NPLs and
GDP, on the other hand, was only found in the inflation and credit
channels. According to the impulse response functions estimated, shocks
in the banking sector result in negative consequences of the real
economy for about one year. This implies that there exists the positive
macroeconomic effect if individual banks effectively manage their NPLs.

% Key words: Non-Performing Loans, Feedback Effects, Dynamic Panel
Model, Panel VAR Model
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(Figure 1) Number of employed persons

(Figure 2) Number of small self-employed
and self-employed ratio among worker

persons and small self—-employed ratio
among self-employed persons

s am ] oB

note : small self-employed persons means unemployed self-employed or employers with no more than four
employees.

source : ©] 2194 (2015)

AA 2259 = A AR v]=(20174d 82)S F ARH26,7404 ) == 21.3%(2L
= 5.8%, &5 ALY QA= 15,5%) 2 UERG T

(Table 1) Types of work (wages and non—wages)

Among the total worker, the proportion of employees was 74.4% and the Non-employee were

25.6%, And among the Non-employee worker, the proportion of Self-employed was 21.3%
point and the Unpaid family worker were 4,3% to all workers,

(Unit : Thousand persons, %)
Classification Frequency Rate
Worker 26,740 (100.0)
Employee 19,883 (100.0) (74.4)
Sub total 6,357 {100.0) (25.6)
Self-employed 5,696 (83.1) (21.3)
Non- 1)
Employer 1,559 22.7) (5.8)
employee 2
Pure self-employed 4,137 (60.3) (15.5)
Unpaid family worker 1,160 (16.9) (4.3)

note : 1) Self-employed with employees 2) Self-employed without employees
source : E7 % (2017)

11 A& 0 &2 s H=t (G 2) ol A9t 2
, 85 e ddal, 7] el R FESHY] 2012
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(Table 2) Changes in the work type of householder (from 2012 to 2015)

This Result is based on the authors' analysis utilizing the National Statistical Office's Household
Financial Welfare Survey(2012 ~ 2015).
According to this results, the ratio of maintaining their own working type during the period from

2012 to 2015 was high in most working types, but it is assumed that the working type will change
over time,

(Unit : %)
eeT 201 Pure self
Full time | Part time |Employer Other Total
year 2012 Sz
Full time 80.3 6.5 2.4 4.2 6.6 100.0
Part time 21.6 49.6 1.4 8.0 19.5 100.0
Employer 14.5 4.2 54.3 21.1 5.9 100.0
Pure self-employed 5.9 5.5 7.1 71,7 9.9 100.0
Other 32,7 12.8 3.2 13.2 38.0 100.0
Total 42.5 13.4 5.3 18.3 20.5 100.0

Source : the National Statistical Office's Household Financial Welfare Survey (2012 ~ 2015).

9) MPHIC0I6:2 SFHlAFe] Fhlolehe 713 Auke O R ARIrEeIAeh A%k R
o oA olEEE AE vk Glont Aol v, B HAFR) S wels) o

3, Markov chain $HES AE3H] bobehs oA & dAet st et
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{Table 3) Classification of lifetime working type considering individual working history

lifetime working type was divided into pure and mixed type, pure type was divided into 3
types and mixed type was divided into 4 types

Cla_ssific Lieiine werkine (es Type of work at the Process CL_Jrrent
ation start of the survey working type
I (Lifetime wage earner) wage earner wage earner
Pure I (Lifetime  self-employed) Self-employed Cont. Self-employed
?Eq()ilrff(ir)ne non-business Non-business Non-business
IV-1(wage superior”
self-employed)
IV-2(self-employed superiorZ) Self-employed
Mixed self-employed) Type of work at a Changed
IV-3(non-business superior” | point of time
self-employed)
wage earner or
V-4(Other) Non-business

Note: 1) Those who are self-employed and have worked by wage woker for more than 9 years, 2) Those
who are self-employed and have worked by the self-employed for more than 9 years, 3) Those who
are self-employed and have been by non-business persons for more than 9 years.

A, 2 Aol A= A AR S2RE Wt 2He FaL, Aol7| 7ol A
A A ATl dshAE thAl 47 = TR A AT vhek 2ol
Woh717k A% A 0.2 2ol o Aol gl tet BR015E 2 zpol A
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{Figure 3) Numerical integration of sojourn time(e;j:;‘, i#7)
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Source : F|7|& - A143](2015)

16) Kolmogorov forward differential equation with constant coefficients in each age group; Z|
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(Table 4) Income and pension Pension subscriber by Lifetime working type
In 7 working types, the other type was the most common and the Lifetime wage earner was

the next. Generally, the lifetime wage earner have high income and joined a lot of pension

(Unit: age, man won, %)

Classification” Annual Joining Joining
Rate Age income public | Retirement

Lifetime working type” after tax | pension | pension
I (Lifetime wage 12.3 51.5 4,910 84.5 88.7

earner) ) (703) (703) (703) (703)
Pure 1I (Lifetime 4is 56.6 4,541 0.0 0.0
self-employed) ) (259) (257) (0) (259)
MM (Lifetime 0.9 55.8 0 0.0 0.0
non-business superior) ) (49) (0) (0) (49)
IV-1(wage superior 3.0 53.8 2,884 61.4 67.0
self-employed) ' (173) (164) (149) (156)
IV-2(self-employed 47 55.4 2,922 38.4 19.6
i superior self-employed) ) (269) (230) (76) (217)

Mixed -

IV-3(non-business 0.4 55.8 2,060 100.0 3.1
superior self-employed) ) (24) (7) (2) (22)
49.7 2,617 66.5 48.1

IV-4(Other) M e | sy | a909) (2,665)
50.7 3,152 70.0 50.5

Toul 10091 5516 | (aan | @sio) | @or

Note : 1) Based on data from the 18th Labor Panel(year 2015), 2) lifetime working type defined by (Table
3), 3) Numbers in parentheses are frequency
Source : Labor Panel 1st ~ 18th data (the same applies below)
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A AT 7HIE2S Aol a2 AH D) oF Ae-+-HF AFY UAHIW-D), 7[EKIV-4) 7}
ZF7Y 84.5%, 61.4%, 66,5% 52 TF= F thof] v] 3} =gkt} 18) E] X & F19) 719 & 351 AY
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48,105 b2 HEETH 57| YERdT.
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(Table 5) Percentage of working period and working period by Lifetime working type

working period in the pure type is longer than mixed type and wage superior self-employed
have the longest working period in mixed type

(Unit : %, year term)

Classification'] Percentage of working period | Working period
o _ 5 wage self— non— during the
Lifetime working type earner | employed | business | analysis period
I (Lifetime wage earner) 100.0 - - 18.0
II (Lifetime  self-employed) - 100.0 - 18.0
IV-1(wage superior 86.0 41 9.9 16.2
self-employed)
IV-2(self-employed superior 29.7 50.3 20,0 14.4
self-employed)
IV-3(non-business superior 15.9 45 795 37
self-employed)
A 49.7 21.5 28.8 12.8
Note: 1) Percentage of working period and working period by working type during 18 years (labor panel 1st
~ 18th data).

2) lifetime working type defined by (Table 3)
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(Table 6) Transition probabilities of working type by age group

Table 6 shows the estimated transition probability of working type by age group

(Unit : %)

ransttion type' type | typell typell
age group? 11 | 12 | 183 | 21 | 22 | 23 | 31 | 32 | 33
15~25age 59.1 | 0.9 | 40.1 | 16.0 | 53.4 | 30.6 | 145 | 0.7 | 84.8
25~35age 87.1 2.3 10.6 123 | 77.4 10.2 19.6 3.3 77.1
35~45age 90.3 | 34 | 63 | 63 |83 | 54 | 161 | 51 | 788
45~55age 89.7 | 25 | 7.7 | 3.7 | 914 | 49 | 133 | 43 | 823
55~64age 82.2 27 15.1 2.4 91.4 6.2 7.5 2.7 89.8
Total 875 27 | 99 | 49 [ 8.2 ] 59 | 131 | 2.7 | 842

Note: Type 1, Type II and Type III mean the shift of wage earners, self-employed persons and
non-business persons to wage earners, self-employed persons and non-business persons. Meaning
(eg, '11' means to remain a wage earner, and '23' means the transition from self-employed to
non-business)
2) See Appendix 2 for Transition probabilities by age
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(Table 7) Working period by lifetime working type

This table shows the working periods by working type during Lifetime working(until the age
of 64), participating in the labor market at 20, 25, and 30 age respectively
(Unit : year term, %)

Working type terms of terms of terms of lifetime
Labor marke wage Self— hon—business working
participation time earner(A) [employed(B) period(A+B)
at 20 age 21.6 7.9 15.5 29.5
(Maximum working
period 45 year) (47.9) (17.6) (34.5)
at 25 age 19.5 7.8 12,7 27.3
(Maximum working
period 40 year) (48.7) (19.6) (31.8)
at 30 age 16.5 7.6 10.9 241
(Maximum working
period 35 year) (47.2) (21.6) (31.2)

Note: 1) Numbers in parentheses are rate of row
2) See Appendix 2 for Transition probabilities by age
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(Table 8) Percentage of working type and working period by Lifetime working type

This table shows percentage of working type and working periods by lifetime working type
during lifetime working(participating in the labor market from 25 to 64 age)

(Unit : %, year term)

i lifetim rkin:
Working type wage self— non— eime \.No <
period

earner |employed | business (e 40 v2)

Lifetime working type

I (Lifetime wage earner) 100.0 40.0
II (Lifetime  self-employed) 100.0 40.0
IV-1(wage superior self-employed) 86.0 4.1 9.9 36.0
IV-3(non-business superior 15.9 A5 795 8.2

self-employed)
Note: 1) See Appendix 2 for Transition probabilities by age
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(Table 9) Replacement rate of income(RRI) by lifetime working type & working period

The replacement rate was calculated based on the income of the wage earner, and the
parentheses were calculated on the basis of their own income
(Unit: %, year term)

lifetime working period 25~65age: | 35~65age: | 45~65age:

lifetime working type 40 year term|30 year term|20 year term
I (Lifetime RRI 49.1(49.1) 36.8(36.8) 24.5(24.5)
Pure wage earner) annual income 3,719 man won
11 (Lifetime RRI 31.4(32.4) | 23.6024.3) | 15.7(16.2)
self-employed) |annual income 3,501 man won
RRI 29.3(48.5) 22,0(36.4) 14,6(24.2)
terms of wage 387 301 215
IV-1(wage earner ’ ) )
superior terms of 18 14 10
self-employed) | self-employed ) ) )

. wage earner: 2,254 man won,
annual income
self-employed: 1,708 man won
RRI 26.7(37.5) 20.1(28.1) 13.4(18.7)

terms of wage

1 10.4 4
IV-2(self-employ| earner 3.3 0. 7.

Mixed |ed superior terms of
22,7 17.6 12,6
self-employed) | self-employed

. wage earner: 2257 man won,
annual income
self-employed: 3,041 man won

RRI 5.9(43.8) 4.4(32.9) 2.9(21.9)

terms of wage

2 4
IV-3(non-busine | earner 7. 5.0 0

ss superior terms of
P 2.0 1.6 1.1

self-employed) | self-employed

. wage earner: 1,192 man won,
annual income

self-employed: 1,918 man won

Note: 1) The annual income were used last year's annual total income after tax in the survey data. If the
annual income after tax is increased every year by the wage increase rate and the wage increase rate
is used as the discount rate, the present value of annual income after tax is unchanged.
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Abstract

This study estimates pension income replacement rate based on the
estimation of the lifetime work history of self-employed using the
Markov conversion rate.

First, the estimation results show that the work type changes
continuously during the lifetime. As a result, the total work period of
workers who entered the labor market at the age of 25 was estimated
to be 27.3 years (wage work period 19.5 years, self-employment period
7.8 years) and non-work period 12.7 years. In particular, the wage work
period rate of self-employed(wage superior, mixed type) was estimated
to be 86.0% during the lifetime, which means that self-employed also
have considerable wage work period.

Next, the estimation results of the pension income for pure work
type(not changing during life) show that the replacement rate of pure
wage earners is higher than that of the pure self-employed. On the
other hand, the replacement rate for mixed work type(changing during
life, but in the case of current self-employed) was higher in the order
of wage superior type, self-employed superior type and non-business
superior type.

These pension income are generally low for self-employed pensioners
compared to wage earners, but this is determined by the wage and
self-employment periods and income levels established during their
lifetime.

Therefore, in suggesting the old-age income guarantee policy for
self-employed, this paper proposes that it is necessary to consider not
only the current work type but also the past work type, ie, the change
of work history.

% Key words: Life income, Markov conversion rate, Income replacement rate
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B2 2 HA3dH 293 4l MSISIE(Transition Probabilities)
(Reference Table 1) 1998 7|& Sz 225 AL HIE
(F$]: %)
1998 1998
7E | UEEE | AGYXHEIFYE S| 7IE | YIZEE | KSLXHEHIFY S
- o™
15 100.0 41 38.3 29.3 32.5
16 0.7 99.3 42 43.0 27.9 29.2
17 1.3 98.7 43 41.4 29.2 29.5
18 5.5 94,5 44 33.2 38.2 28.6
19 10.5 0.3 89.1 45 38.4 30.6 31.0
20 18.5 0.4 81.1 46 32.3 33.7 34.0
21 19.6 2.4 78.0 47 35.4 32.0 32.6
22 34.6 1.4 64,0 48 39.6 26.3 34,2
23 40.4 3.0 56.7 49 33.7 31.2 35.1
24 40.9 3.7 55.4 50 35.5 33.2 31.4
25 47.2 2.5 50.4 51 31.7 29.8 38.5
26 45.0 6.1 48.9 52 27.1 33.9 39.0
27 427 8.7 48.6 53 32.4 25.0 42.6
28 48.0 8.1 44.0 54 28.4 23.6 48.0
29 42.4 11.2 46,4 55 28.8 31.7 39.6
30 447 13.5 418 56 24.4 32.2 433
31 46.5 16.3 37.2 57 20.4 24.6 54.9
32 46.3 16.5 37.2 58 22,7 33.1 44.2
33 38.5 19.2 42.3 59 20.9 24.9 54.2
34 47.3 18.5 34.2 60 21.8 22.4 55.8
35 38.0 23.3 38.7 61 23 4 219 54.7
36 42.9 25.5 31.6 62 18.4 21.1 60.5
37 445 26.9 28.7 63 12.4 20.4 67.3
38 35.6 29.5 35.0 64 12.0 27.0 61.0
39 40.3 28.3 31.4
40 37.8 29.8 32 4
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=

(Reference Table 2) ¢ Zt M 2=2LY MstE=E

(k) %)
type | type | type lll
e 11 12 13 21 22 23 31 32 33
15 0.0 0.0 100.0 0.5 0.0 99.6
16 44.4 0,0 55.6 0.9 0.0 99.1
17 50.0 0.0 50.0 3.3 0.1 96.6
18 58.9 1.6 39.5 0.0 66.7 33.3 10.8 0.4 88.8
19 60.2 0.7 39.2 6.7 66.7 26.7 11,2 0.4 88.4
20 68.4 0.9 30.8 17.7 41,2 41,2 19.3 0.5 80.3
21 77.6 1.7 20.7 21.1 421 36.8 20.3 1.6 78.1
22 75.5 0.8 23.7 25.7 45.7 28.6 23.7 1.6 74.7
23 77.1 1.8 21.1 20.3 47.5 32.2 27.5 0.8 71.7
24 78.7 1,1 20.2 20.8 63.9 15.3 27.7 1.6 70.8
25 82.5 1.4 16.1 20.3 68.4 11.4 27.4 1.9 70.7
26 84.2 1.7 14,1 13,5 74.0 12.6 27.5 2.8 69.7
27 86.2 1.8 12.0 17.8 70.6 11.7 24.3 3.0 72.7
28 84.8 2.4 12.8 14,1 74.4 11.6 21.4 3.5 75.1
29 85.9 2.5 11.7 13.1 77.3 9.6 19.7 3.1 77.1
30 87.6 2.8 9.6 8.1 81.7 10.1 17.4 3.5 79.1
31 89.1 1.9 9.0 10.4 80.5 9.1 14.3 3.9 81.8
32 90.0 25 7.5 7.5 83.7 8.8 14.9 3.5 81.6
33 90.3 3.0 6.7 11,2 80.2 8.5 14.6 3.8 81.6
34 90.2 2.9 6.9 7.6 83.7 8.7 14,7 4.2 81.1
35 90.9 3.0 6.1 6.3 87.2 6.6 16.5 4.9 78.6
36 89.4 3.4 7.2 7.2 85.2 7.6 14.2 43 81.5
37 89.8 3.8 6.4 6.2 88.7 5.2 16.2 5.4 78.4
38 89.9 4.0 6.1 7.8 86.7 5.5 17.2 5.0 77.9
39 90.2 29 6.9 06,2 89.3 4.5 15.5 4.8 79.7
40 90.6 3.4 6.0 6.7 87.9 5.4 17.4 5.5 77.1
41 90.8 2.9 6.4 7.0 88.0 5.0 17.4 4.8 77.8
42 89.3 3.4 7.3 5.0 89.9 5.1 13.7 4.5 81.8
43 91.0 3.4 5.7 5.3 89.8 4.9 16.6 5.8 77.5
44 90.9 3.6 5.5 5.0 90.4 4.6 16.0 6.2 77.8
45 89.9 3.1 7.1 6.0 88.6 5.4 15.4 4.3 80.3
46 89.6 3.5 7.0 3.4 92.4 4.3 14.9 5.6 79.5
47 90.5 3.0 6.5 3.7 91.7 4.6 13.2 4.2 82.6
48 89.9 2.5 7.6 4.6 91.3 4.1 13.9 5.2 80.9
49 90.1 2.5 7.5 3.8 92.0 4.2 13.5 6.1 80.4
50 90.2 2.7 7.1 2.8 92.6 4.6 13.8 4.4 81.8
51 90.3 2.4 7.3 3.1 91.6 5.3 12.8 2.8 84.4
52 89.5 2.1 8.4 3.3 91.2 5.5 12.4 3.4 84.2
53 88.9 1.8 9.3 3.4 91.0 5.6 11,6 4.4 84.1
54 88.4 2.0 9.7 3.1 91.9 5.0 11.6 3.3 85.2
55 87.1 2.5 10.5 2.6 92.4 5.0 9.1 3.3 87.6
56 87.1 2.4 10.5 2.5 91.0 6.6 9.4 3.3 87.4
57 83.8 2.7 13.5 3.3 92.1 4.6 9.3 3.5 87.3
58 82.7 4.1 13.3 1.4 92.9 5.7 7.7 3.0 89.4
59 83.9 1.9 14,2 2.7 90.5 6.8 8.9 2.2 88.8
60 80.7 3.4 16.0 3.4 91.4 5.3 7.8 2.7 89.5
61 80.5 2.8 16.8 2.6 90.6 6.8 6.2 2.8 91.0
62 79.7 1.6 18.7 1.6 91.1 7.3 5.9 1.9 92.3
63 77.7 2.9 19.4 1,6 92.1 6.3 5.1 2.6 92.4
64 78.8 2.8 18.4 2.4 90.3 7.3 6.2 1.8 92.0
A 87.5 27 9.9 49 89.2 59 13.1 2.7 842
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Corporate Cash Holdings and the Effect of
Chaebol Affiliated on the Implied Cost of
Equity Capital: Evidence from Korea
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Hongmin Chun”

This paper examines firms  cash holdings and their effect on equity capital cost,
distinguishing firms that belong to chaebol and non—chaebol groups. A chaebol is
a South Korean form of business conglomerate. Chaebols are typically global
multinationals owning numerous international enterprises, controlled by controling
shareholders with power over all operations. So this paper needs to examine
whether firms’”  cash holdings and their effect on the implied cost of equity capital,
distinguishing firms that belong to chaebol or not.

Empirical results suggest that higher cash holdings increase risk, which holds for
chaebol group of firms. Thus, a poor corporate governance system for a
chaebol—affiliated firm with high cash holdings could be a possible factor
contributing to the risk premium. Finally, we conduct a 2SLS regression, and our
empirical results are consistent for both the full and the chaebol samples,
suggesting that our ordinary least squares results are valid. So in Korea, higher
cash holdings represent risk premium closely related to overinvestment and
agency problems between managers and shareholders.

Key Words: Cash holdings, Implied cost of equity capital, Chaebol, Agency
problem.
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I. Introduction

There is some debate as to whether excess cash holding by chaebol firms is
beneficial or not in Korea, After the 2008 global financial crisis,) the top 10 Korean
chaebol firms' cash reserves quadrupled compared to their pre-crisis levels. In 2006,
these cash holdings totaled 250 billion dollars; however, by 2012, this had increased to
1.1 trillion dollars because of economic uncertainty, However cash holdings themselves
have numerous costs and benefits for the firm, Cash balances represent benefits such as
precautionary motives(Martinez-Sola, ~ Garcia-Teruel, & Martinez-Solano, 2013),
transactional motives(Keynes, 1936), and preventing under-investment —costs,
Meanwhile, cash balances represent opportunity costs and create agency problems
between managers and shareholders using free cash flows for their own private
benefit(Jensen, 1986; Dittmar & Marth-Smith, 2007).

Therefore, from the firm's perspective, successful liquidity management may be a
key issue for current policies, Prior literature has recommended using trade-off theory,
pecking order theory, and agency theory to explain that firms reserve cash for various
reasons, Further research has investigated the factors that cause firms to hold cash
reserves, Among these researchers, Opler, Pinkowitz, Stulz, and Williamson(1999)
suggest that strong growth opportunities, higher business risk, and smaller firm size
cause firms to hold more cash than other firms, Pinkowitz, Stulz, and
Williamson(2006), Pinkowitz and Williamson(2007), and Drobetz, Grilninger, and
Hirschvogl(2010) also suggest that excess cash holdings could decrease firm value,
However, limited studies have been conducted on the direct empirical association

between cash holdings and the implied cost of equity capital.

1) After the 2008 global financial crisis, firms increased cash and cash-equivalent holdings for
precautionary motives, Korean chaebol firms increased their cash holdings fourfold; this
excess cash holding might bring another issue in terms of whether such excess leads to
high investment.
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Prior cash holdings-related studies investigate its association with firm
value(Pinkowitz et al,, 2006; Martinez-Sola et al., 2013) but do not directly investigate
the implied cost of equity capital(Hereafter, ICOE). Implied cost of equity capital
models could offer useful insights because they make an explicit attempt to separate
the effect of ICOE from firm valuations and control for cash flow or growth
effects(Chen, Chen, & Wei, 2011). This paper addresses this gap in the literature by
directly investigating cash holdings and its effect on ICOE. Cash balances are easily
accessible by managers with little scrutiny, and much of their use is discretionary, We
posit that large cash reserves bring about increasing agency conflicts between
managers and shareholders and that managers are more likely to use their money for
inefficient investments for their own sake, which might destroy shareholder
value(Jensen & Meckling, 1976). In addition, Jensen(1986) shows that overinvestment
costs exist in large free cash flow situations in which cash facilitates investments in
seemingly negative net present value(NPV) projects.?) Therefore, investors perceive
large cash reserves as a risk premium factor given that such reserves could lead to
inefficient investments and investment costs. However, given precautionary measures
and transactional advantages, risk-reducing factors may exist. Thus, cash holdings
vis-a-vis risk perspective could represent an open empirical line of inquiry. We posit
that excess cash holdings in Korean firms result in inefficient investments and an
overinvestment problem and that a positive association may exist between cash
holdings and ICOE.

Further, we divide our sample into two groups: chaebol and non-chaebol firms,
Korea’s chaebol firms, a unique feature of corporate governance, have pyramidal
ownership and cross-holdings within business groups. For instance, chaebol firms

have pyramidal ownership structures, and owner-managers of chaebol-affiliated

2) Increasing cash dividends or stock repurchases might be efficient tools to enhance firm
stock price using firm excess cash.
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groups hold the ultimate power in their firms through minimal cash flow rights(Bae,
Kang, & Kim, 2002; Joh, 2003). Weak sharcholder protection in Korea makes
shareholders amenable to control in order for firms, particularly chaebol firms, to
expropriate minority shareholders, Further, chaebol owner-managers are more likely
to engage in more inefficient investments than are non-chaebol firms(independent
firms) through their ultimate power when they hold excess cash. Therefore, we posit
that this positive association between cash holdings and ICOE is more pronounced in
chaebol firms due to agency problems between controlling shareholders of the
chaebol firm and minority shareholders,

This paper offers several advantages over the voluminous studies on cash holding in
the U.S. Korea has the unique chaebol business group feature; thus, cash holdings and
their differential effects on chaebol and non-chaebol groups can only be examined in
Korea. In addition, most cash holding-related studies are Western-oriented, in
particular U, S.-based(Opler et al., 1999; Pinkowitz et al., 2006; Dittmar & Marth-Smith,
2007; Martinez-Sola et al., 2013). Note that Dittmar, Marth-Smith, & Servaes(2003)
conduct a cross-country study and show that investor protection level and corporate
governance structure have direct effects on firm liquidity management. Therefore, the
empirical results of Ditmar et al. (2003) suggest that there might be a differential effect
regarding cash holdings and their economic consequences between the U.S. and
Korea because agency costs, which include internal and external monitoring systems,
might differ. Particularly, the cash holdings of a country with high agency costs might
be 25% higher than that of a country with low agency costs. Ergo, Korea tends to
exhibit substantial agency problems vis-a-vis shareholders when compared with the
U.S.; hence, it is reasonable to expect different empirical results between these two
countries regarding cash holding and its economic consequences.

This study uses 3,146 firm-year observations for firms listed on the KOSPI/KOSDAQ

for the period 2002-2015. The empirical results suggest that cash holdings are
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positively associated with ICOE. Thus, therefore, in Korea, given its poor corporate
governance system, higher cash holdings are regarded as a risk-increasing factor. In
addition, we divided our sample into chaebol and non-chaebol groups, and our
empirical results are consistent for the chaebol group. Thus, a poor corporate
governance system for a chaebol-affiliated firm with high cash holdings could be a
possible factor contributing to the risk premium. Finally, we conduct a 2SLS regression,
and our empirical results are consistent for both the full and the chaebol samples,
suggesting that our ordinary least squares results are valid.

This paper offers several contributions to the finance literature, First, to the best of
our knowledge, this study is the first to empirically show a direct relationship between
cash holdings and ICOE, Prior research suggests a relationship between cash holdings
and firm value (Pinkowitz et al., 2006; Pinkowitz & Williamson, 2007; Martinez-Sola et
al., 2013). However, limited studies exist on cash holdings and ICOE, Therefore, this
paper’s results extend the prior literature by using ICOE, which represents an investor's
risk perspective, Second, this paper suggests that cash holdings and ICOE differ for
chaebol and non-chaebol firms. In Korea, a chaebol is a unique characteristic of the
business environment that allows the controlling shareholders to use his or her
ultimate power to expropriate minority shareholders. Thus, an investor experiences a
higher risk premium regarding the cash holdings of a chaebol's controlling
shareholders, Third, numerous finance-related papers attempt to reveal the
determinants of the cost of equity capital, particularly earnings attributes(Francis,
Lafond, Olsson, & Schipper, 2004), institutions and securities regulations(Hail & Leuz,
2006), shareholder rights(Chen et al., 2011), and real asset illiquidity(Ortiz-Molina &
Phillips, 2014). Thus, this paper adds to the extant literature the notion that cash
holdings could be a factor that determines the cost of equity capital.

The remainder of this paper proceeds as follows, Section 2 summarizes prior

research and develops hypotheses. Section 3 describes the data utilized to construct
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our sample and presents the research design. Section 4 reports results of the main

analysis and robustness tests. Finally, Section 5 concludes.

II. Literature Review and Hypotheses Development

Three theoretical models primarily explain the characteristics that influence a firm's
cash holding decisions. First, the trade-oft model stipulates that firms identify their
optimal level of cash holdings by weighing the marginal costs and marginal benefits of
holding cash, The greatest benefit related to cash holdings is the reduction in the
likelihood of financial distress, which allows investment when financial constraints are
met, The cost of raising external funds or liquidating existing assets is minimized as
well, Second, the pecking order theory attributed to Myers(1977), and supported by
the theoretical foundation of Myers and Majluf(1984), suggests that to minimize
asymmetric information costs and other financing costs, firms should finance
investments first with retained earnings, then with safe debt and risky debt, and finally
with equity. This theory emphasizes that firms do not have target cash levels. Finally,
free cash flow theory propounded by Jensen(1986) is the most widely used,
Jensen(1986) suggests that managers have the incentive to build up cash to increase
the amount of assets under their control and to gain discretionary power over the
firm’s investment decisions, Therefore, cash reduces the pressure to perform well and
allows managers to invest in projects that best suit their own interests but may not be
in shareholders’ best interests, The following empirical research has attempted to
elucidate the factors that explain the significant amounts of cash and cash equivalents
held by firms.

Opler et al, (1999) suggest the determinants and implications of cash holdings using

a sample of US. firms over 1971-1994. They find that firms with strong growth
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opportunities, higher business risk, and smaller size hold more cash than do other
firms, With respect to agency theory, Opler et al.(1999) find that the managerial
entrenchment hypothesis explains the level of cash holdings. Mikkelson and
Partch(2003) show that the operating performance of U.S, firms with high cash levels
is comparable with or even greater than that of other U.S, firms. Dittmar et al.(2003)
suggest that the agency costs of managerial discretion play an important role in
explaining cash holdings. Using a sample of more than 11,000 firms across 45
countries, they find that corporations in countries in which shareholders rights are not
protected well hold up to twice as much cash as corporations in countries with good
shareholder protection, Ferreira and Vilela(2004) use EU country data to show that
cash holdings are negatively affected by asset liquidity, leverage, and firm size.
Pinkowitz et al,(2006) show that the marginal value of cash and the firm value are
much weaker in countries with poor investor protection than they are in other
countries, Dittmar and Marth-Smith(2007) show that corporate governance has a
substantial impact on value through its impact on cash: $1.00 in cash in a poorly
governed firm is valued at only $0.42 to $0.88. Consequently, good corporate
governance approximately doubles this value, Drobetz et al.(2010) investigate the
marginal value of cash in connection with firm-specific information asymmetries,
showing that such asymmetries decrease the marginal value of cash.

Martinez-Sola et al.(2013) suggest that excess cash holdings decrease firm value,
They suggest that large cash reserves can increase agency conflicts between managers
and shareholders because managers can waste funds on inefficient investments that
offer benefits but also destroy shareholder value. Thus, by using this money for their
own projects, managers could destroy shareholder value, following Jensen and
Meckling(1976). Therefore, following free cash flow theory(Jensen 1986), an
overinvestment cost exists in situations in which cash facilitates investment in negative

(-) NPV projects, In addition, the existence of large free cash flows allures managers to
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engage in discretional activities that might be harmful to shareholder interest.
Empirical evidence suggests that increases in managerial discretion could lead
managers to overuse corporate liquidity resources,

This study shows how and to what extent corporate cash holdings affect the implied
cost of equity capital, From prior studies, it has been gleaned that firms hold cash for
precautionary purposes or use it for daily transactions. In addition, holding cash is
beneficial to the firm to reduce the likelihood of financial distress. Meanwhile, higher
cash holdings are associated with higher propensities of managers to use cash for their
own private benefit, which results in inefficient investments and severe agency
problems, In Korea, if managers use their cash for their own private benefit, then we
posit that higher cash holdings might be positively associated with ICOE, following the

free cash flow theory of Jensen(1986). Our first hypothesis is as follows,
H1) Cash holdings are positively associated with the implied cost of equity capital,

Much of the extant literature provides empirical evidence consistent with the
tunneling view(Bae et al,, 2002; Baek, Kang, & Lee, 2000; Jiang, Lee, & Yue, 2010),
The tunneling view represents that controlling shareholders expropriate minority
shareholders’ wealth by minimal cash flow rights, Agency problems in Korea are
uniquely manifested through the controlling effect of managers of chaebol firms. Prior
literature related to Korean chaebol suggests that the widespread use of pyramid
ownership and cross-holdings among firms that belong to a business group allows
controlling shareholders to exercise full control and unchecked or ultimate power over
a firm(Claessens, Djankov, & Lang, 2000; Kim & Lee, 2003; Baek et al., 2006; Hwang,
Kim, Park, & Park, 2013), Therefore, a chaebol firm’s controlling shareholders is more
likely to use cash for their own pet projects, thus leading to seriously inefficient

investment, Kang and Chang(2014) report that chaebol firms™ cash reserves do not
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induce firms' investments and that excess cash holdings reduce firms investment
efficiency. Hence, they suggest that chaebol firms' excess cash might induce
owner-managers’ overinvestment for their own private benefit.

Regarding agency problem, as we see in many news, controlling shareholders of
chaebol make their own slush fund through cash reserve and use it for their own
purpose. More specifically, such as SK, CJ, Hyundai Mortors' controlling shareholders
make their own slush fund and use it as their lobbying activity to government or
paying their own donation tax. Therefore, we posit that the agency problem between
controlling shareholders and minority shareholders or overinvestment problem arising
from excess cash is more pronounced in chaebol-affiliated firms than it is in
non-chaebol firms(independent firms), Of course, chaebol-affiliated firms have a
coinsurance system that is advantageous for cash management—if one firm faces
financial difficulty, then it can be subsidized by other, group-affiliated firms(Byun,
Choi, Hwang, & Kim, 2013). However this coinsurance system of chaebol firms might
lead to overinvestment problems and inefficient corporate diversification problems
within the same business group. Meanwhile, we raise the issue of agency between
minority shareholders and controlling shareholders or inefficient investment problems
arising from excess cash in chaebol firms would result in a more direct effect between
cash holdings and ICOE in Korea. Therefore, excess cash is more likely to influence
the agency problem of chaebol controlling shareholders or inefficient over
investments, which increases the risk premium—possibly an open empirical question.
So if chaebol managers use their cash holdings for their own sake, then our first
hypothesis is more pertinent in chaebol firms for the foregoing reason, Thus, our

second hypothesis is as follows:

H2) Cash holdings are positively associated with the implied cost of equity capital,

particularly for chaebol firms.
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IT1. Research Methodology

1. Regression Models

To test our hypotheses, we regress the arithmetic mean of the ex-ante ICOE from
the RIVC, RIVI, OJ, and PEG models on cash holdings. A detailed explanation

regarding ex-ante ICOE is provided in the {Appendix). Thus, we have Eq. 1 as

follows:
ICOLE,: = Bo+ Bi1CASHI;: + B2LNSIZE;,, + B3BMy + BaLNDM;,
+ BsBETA;: + BsOIVOL;y + BrEDISP;; + BsNUMEST;,
+ Firm & Year Dummy + & D
where
[ICOE = Arithmetic mean of the ICOE from the RIVC, RIVI, OJ, and
PEG models;
CASHI = (Cash+ Cash Equivalents) divided by total assets

LNSIZE = Logarithmic value of total assets;

BM = Book-to—market ratio, the ratio of the book value of equity
to the market value of equity;

LNDM = Logarithmic value of the debt-to—-market ratio, a ratio of
the book value of total debt to the market value of equity;

BETA = OSystematic risk estimated by regressing 30-60 prior
months’ monthly stock returns against each
corresponding market index (KOSPI and KOSDAQ);

OIVOL = Standard deviation of operating income scaled by average
total assets from the past 2-5 years;

EDISP = Dispersion of analysts’ earnings forecasts, which is the
standard deviation of one-year—ahead analysts’ forecasts
scaled by the absolute mean of those forecasts; and

NUMEST = Firms analyst coverage.
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Following the existing literature, we employ widely known risk proxies to control
for the effect of these risk proxies on the cost of equity capital as follows, Prior studies
suggest that large firms have better liquidity than do small firms, Therefore, larger
firms have a greater advantage of a lower cost of equity capital (Gebhardt et al., 2001;
Gode & Mohanram, 2003). Therefore, we use the logarithmic value of total assets as a
proxy for firm size, Fama and French (1992) suggest that the book-to-market ratio is a
suitable risk proxy for a firm’s distress risk, Following Gode and Mohanram (2003), we
use book-to-market ratio (BM) as a proxy for firm distress risk, Modigliani and Miller
(1958) predict that the cost of equity capital is an increasing function of financial
leverage, Prior literature identifies a positive relationship between a firm’s financial
leverage and the cost of equity capital (Fama & French, 1992; Gebhardt et al., 2001;
Gode & Mohanram, 2003; Botosan & Plumlee, 2005). Thus, we include the logarithmic
value of the debt-to-market ratio to measure firm financial leverage. BETA is the proxy
for systematic risk as predicted by the Capital Asset Pricing Model (CAPM). Prior
studies show that this factor has a positive correlation with the cost of equity capital
(Fama & French, 1992; Gordon & Gordon, 1997). Beta is calculated by regressing the
monthly stock returns of each company for the past 60 months (at least 30 months) to
the market returns, Previous studies indicate that the volatility of reported operating
profits is a source of risk, which means that unstable operations of the firm entail high
risk premiums(Madden, 1998; Gode & Mohanram, 2003), We calculate the standard
deviation of operating income over the past five years divided by the average assets
for companies with at least two years of financial data(OIVOL) as a proxy for firm risk,
The dispersion of individual analysts earnings forecasts (EDISP) reflects information
risks (Botosan & Plumlee, 2005) or earnings variability (Gebhardt et al., 2001). EDISP
is the standard deviation of one-year-ahead analysts’ earnings forecasts that are scaled
by the absolute mean of those forecasts. The greater the number of analysts analyzing

a firm, the lower the risk of information asymmetry. Therefore, the number of analysts
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has a significant correlation with the cost of equity(Botosan, 1997). NUMEST is

estimated as the number of analysts following the firm,

2. Sample

This study uses unbalanced panel data on Korean firms from 2002 to 2015, We
extract accounting and stock return data from the Korea Information Services Value
(hereafter Kis-Value)3) database and analysts’ earnings forecasts data from the Fn-guide
database, In April of each year, we select firms that meet the following criteria: (1)
financial statement data usuable from Kis-Value that are required to compute the main
variables, stock return data, and industry identification codes; (2) the availability of all
of the risk proxies and cash holdings; (4) non-financial company; (5) fiscal year is
December,

This process yields a final sample of 3,146 annual firm-year observations from
KOSPI/KOSDAQ-listed companies between 2002 and 20154 All variables are
winsorized at the 1% and 99% levels. With due regard to the panel structure of our
dataset, we employ year- and firm-fixed effects in almost all regressions with robust

standard errors clustered at the firm level,

3) In addition, we use the 3-year government bond rate that is a proxy for the risk-free rate,
and the core inflation rate has been obtained from the Economic Statistics System of the
Bank of Korea, The ex ante estimation of the cost of equity capital involves simplifying
premises (forecasts horizon), and hence, measurement error perhaps stems from the
assumptions for implementing the equity valuation model.

4) We need analyst forecasting data to calculate the implicit cost of equity capital. So sample
is only applied to one and two year analysts' earnings forecasts are positive, So our final
sample is 3,146 firm-year observations due to analyst earnings forecast data.
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IV. Empirical Results

1. Descriptive Statistics

Table 1 provides descriptive statistics on cash holdings, chaebols, and the implied
cost of equity capital, and risk proxies, The mean (median) of the arithmetic mean of
four ex-ante costs of equity capital (ICOE) is 13,9% (13,1%). CASH1’s means (medians)
are 0.065 (0.045). In our sample, 39.4% of firms are chaebol-affiliated. The mean
(median) and distribution of risk proxies (LNSIZE, BM, LNDM, BETA, OIVOL, EDISP,
and NUMEST) are generally consistent with prior Korean evidence (Ahn, Cha, Ko, &

Yoo, 2008).

(Table 1) Descriptive Statistics

This table presents the distributions of our full sample of 3,146 firm-year observations over the
period 2002-2015. This paper use unbalanced panel data. ICOE is the average of four implied
cost of equity capitals (COEgnc COEgni,COEqy and COEpg). COEgive, COEgni, COEgy, and
COEPEG are the implied cost of equity capital from the RIVC, RIVI, OJ, and PEG models,
respectively. See the (Appendix) for details of the implementation of each valuation model.
CASHT is (Cash + Cash Equivalents) divided by total assets, CHAEBOL is a dummy variable that
equals 1 if the firm is a member of the top-30 business groups identified annually by the Korea
Fair Trade Commission, and 0 otherwise, LNSIZE is the natural log of total assets, BM is the
book value of equity divided by the market value of equity. ZNDM is the natural log of book
value of debt divided by market value of equity., BETA is the systematic risk estimated by
regressing 3060 monthly stock returns against the corresponding market index. OIVOL is the
standard deviation of operating income during the past 2-5 years, which is scaled by average
total assets. EDISP is the dispersion of analysts earnings forecasts, which is measured as the
standard deviation of the 1-year-ahead analysts’ earnings forecasts, which in turn is scaled by
the absolute mean of these forecasts, NUMEST is the number of following analysts.

Variable ongbs Mean | Std. | Min | 25% |Median| 75% | Max
ICOFE 3,146 0.139 0.052 0.051 0.101 0.131 0.167 0.309
CASH1 3,146 0.065 0.066 0.000 0.017 0.045 0.092 0.315
CHAEBOL 3,146 0.394 0.489 0.000 0.000 0.000 1.000 1.000
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LNSIZE 3,146 | 26,852 | 1.650 | 23.789 | 25.621 | 26.619 | 28.028 | 30.935
BM 3,146 1.011 0.925 | 0.013 | 0.471 0.781 1.263 | 15.399
LNDM 3,146 | -0.605 | 1.210 | -3.695 | -1.438 | -0.563 | 0.281 2,131
BETA 3,146 1.014 | 0.445 | 0.003 | 0.703 | 0.996 1,300 | 2.232
OIVoL 3,146 0.035 | 0.029 | 0.003 | 0.015 | 0.026 | 0.046 | 0.156
EDISP 3,146 0.136 | 0.180 | 0.000 | 0.025 | 0.091 0.172 1.175
NUMEST 3,146 6.223 | 6.737 1.000 1.000 | 3.000 | 10.000 | 26.000

Table 2 provides a bivariate Pearson correlation matrix covering the cost of equity
capital, cash holding, chaebols, risk proxies, and the number of following analysts. In
table 2, the cost of equity capital (ICOE) is significantly negatively association with
business, with business group (CHAEBOL), natural log of firm size (LNSIZE), and
number of following analysts (NUMSET). The cost of equity capital (/COE) is positively
associated with book-to-market (BM), the natural log of debt to market (ZNDM), BETA
(BETA), the volatility of firm operating income (OIVOL), and dispersion of analyst's
earnings forecasts (EDISP), Correlation analysis does not capture the real effect of the
association between cash holdings and the cost of equity capital. In the next section,
we perform multivariate regression analyses to examine the ceteris paribus association

between cash holdings and the cost of equity capital with various risk proxies.
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2. Multivariate Analysis

Table 3 presents regression results vis-a-vis ICOE on the level of cash holdings and
various risk proxies. Column 1 shows fixed effect analysis and CASHI is 0.034 and that
it is statistically significant at the 5% level. Column 2 shows random effect analysis and
CASH1 is 0.024 and that it is statistically significant at the 5% level. Also we conduct
Hausman Test to show which model (Fixed or Random) is more suitable in our
analysis. Hausman Test shows that Fixed Effect Model is more suitable in our model.
Therefore, the overall results indicate that high cash holdings have a significantly
higher implied cost of equity capital. These results suggest that firms with more cash

holdings are more likely to have a higher risk premium because investors perceive

high cash holdings as the risk premium,

(Table 3) Cash Holdings and Implied Cost of Equity Capital

Table 3 presents regression results ICOE on the level of cash holdings and various risk proxies.

Also we conduct Hausman Test to show which model (Fixed or Random) is more suitable in

our analysis. See the notes accompanying Tables 1 and 2 for definitions of variables, ***, ** and

* denote, respectively, statistical significance at the 1%, 5%, and 10% levels,

(1) ()
VARIABLES ICOE ICOE
Fixed Effect Random Effect

CASH1 0.034** 0.024*
[2.284] [1.930]
LNSIZE -0,0712%* -0,015%*
[-6.134] [-17.024]

BM 0.010*** 0.005***
[6.7006] [4.711]

LNDM 0.013** 0,014
[8.205] [15.253]

BETA -0.005** -0.002
[-2.217] [-1.088]

OIVOL 0.136% 0,175
[3.898] [6.096]
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EDISP 0.018** 0,014
[4.453) [3.600]
NUMEST 0.007*** 0.001***
[3.723] [4.6206]
Constant 0.477% 0.563"*
[9.184] [23.628]
Year Dummy Yes Yes
Hausman Test chi2=68.79, Prob) chi2=0,0000
Observations 3,146 3,146
R-squared 0.420 0.415
Number of Stock 722 722

In table 4, we decide to use fixed effect model and also we use firm level clustering
analysis at the same time with fixed effect model, So column 1 shows that CASH1 is
0.034 and that it is statistically significant at the 5% level. We then divide our sample
into chaebol and non-chaebol groups.5 Table 4 shows that higher cash holdings are
positively associated with ICOE in only the chaebol firms. We interpret this as
suggesting that chaebol firms are more likely to use this cash for purposes of their
prerogative, investors perceive this behavior as being a risk premium factor. The
CASH1 coefficient in the chaebol sample (0.44) is approximately 30% larger than that
in the full sample (0.33).

(Table 4) Cash Holdings and Implied Cost of Equity Capital
(FULL Vs Chaebol Vs Non—Chaebol)

In table 4, we decide to use fixed effect model and also we use firm level clustering analysis at
the same time with fixed effect model. We then divide our sample into chaebol and
non-chaebol groups. See the notes accompanying Tables 1 and 2 for definitions of variables, ***,

5) In this study, we use the Korea Fair Trade Commission (KFTC) criteria following ‘chaebol
related prior literature, Also we hand-colleting chaebol data because chaebol criteria might
be vary by change in total assets. So hand-colleting is needed to capture change in
chaebol criteria in our sample. We totally agree that some of "chaebol" appointed by
KFTC might be government-owned (Ex: Posco, KTI) and do not have controlling
shareholders, However government-owned chaebol firm is relatively small (14%) and also
we want to follow prior literature for the comparability.
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* and * denote, respectively, statistical significance at the 1%, 5%, and 10% levels.

(1) ) (3)
VARIABLES ICOE ICOE ICOE
FULL CHAEBOL NON—CHAEBOL
CASH1 0.034* 0.044* 0.033
[1.999] [1.722] [1.562]
LNSIZE -0.012% -0.006 -0.016™
[-4.657] [-1.618] [-4.462]
BM 0.010%** 0.008*** 0,013
[4.049] [2.640] [3.241]
LNDM 0.013* 0.009*** 0.012%*
[6.081] (3.438] [4.552]
BETA -0.005* -0.004 -0.004
[-1.681] [-0.810] [-1.103]
OIVOL 0.136%* 0.103 0.145%*
[3.507] [1.528] [3.169]
EDISP 0.018*** 0.041%* -0.003
[2.934] [5.373] [-0.392]
NUMEST 0.0071*** 0.001*** 0.001*
[3.407] [4.213) [1.921]
Constant 0.477%* 0,313 0.560*
[6.901] (3.202] [6.105]
Firm Dummy Yes Yes Yes
Year Dummy Yes Yes Yes
Number of Stock 722 175 550
Cluster by Firm Yes Yes Yes
Observations 3,146 1,238 1,908
R-squared 0.42 0.488 0.409

In this part, we inspect whether our results are robust by applying alternative model
specifications, The overall results, which are summarized in Tables 5 and 6, reinforce
our findings that corporate cash holdings lead to higher costs of equity capital. We
also put corporate governance or firm characteristics variables, such as foreign
ownership, largest shareholder ownership, idiosyncratic risk and growth, Columns 1 to
2 show that CASH1 is statistically and positively associated with the cost of equity

capital in the full sample, © Therefore, our robustness test suggests that our empirical

6) IDRISK is idiosyncratic risk and is measured as the deviation of the residuals from the
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analysis is consistent adding additional corporate governance or firm characteristic'

control variables,

{Table 5) Robustness Tests: Control Additional Control Variables

In Table 5, we put corporate governance or firm characteristics variables, such as foreign
ownership, largest shareholder ownership, idiosyncratic risk and growth, See the notes
accompanying Tables 1 and 2 for definitions of variables, FOR is Foreign ownership, OWNER is
majority shareholder ownership. IDRISK is idiosyncratic risk and is measured as the variance of
the residual from the regression of beta estimates, GROWTH is 3-year-ahead analysts’ earnings
forecasts minus 2-year-ahead analysts' earnings forecasts scaled by 2-year-ahead analysts
earnings forecasts. T-statistics in brackets, are adjusted for firm-level clustering to modify a serial
of correlation within a cluster (firm), *** ** and * denote, respectively, statistical significance at
the 1%, 5%, and 10% levels,

(1) 2
VARIABLES ICOE ICOE
CASH1 0.039** 0.030**
[2.382] [2.272]
LNSIZE 0,011 -0,010%*
[-4.235] [-4.563]
BM 0.010™* 0.010%*
[4.102] [4.726]
LNDM 0,013% 0.012%*
[6.241] [6.486]
BETA -0.004 -0.004*
[-1.518] [-1.708]
OIVOL 0.137"* 0.077*
[3.347] [2.088]
EDISP 0.018"* -0,038**
[2.841] [-5.2406]
NUMEST 0,001 0,001
[3.510] [4.747]
FOR -0.010 -0.011
[-0.972] [-1.182]
OWNER 0.017 0.006
[1.227] [0.464]

regression analysis of BETA estimation, GROWTH is 3-year-ahead analysts earnings
forecasts minus 2-year-ahead analysts’ earnings forecasts scaled by 2-year-ahead analysts

earnings forecasts.
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IDRISK 0.027
[0.312]
GROWTH 0.042%*
[11.285]
Constant 0.446* 0,427+
[6.319] [7.145]
Firm Dummy Yes Yes
Year Dummy Yes YEs
Cluster by Firm Yes YEs
Observations 3,126 3,126
R-squared 0.422 0.543
Number of Stock 716 716

As is common in empirical contexts, one important concern herein is the potential
endogeneity caused by reverse causality that may affect the interpretation of the causal
association between a firm’s cash holdings and the cost of equity capital, Even though
OLS regression suggests that high cash holdings lead to an increase in the cost of
equity capital in the full sample and the chaebol sample, it might be possible that firms
with a higher cost of equity capital hold more cash, In Table 6, we approach this issue
using two-stage least-squares estimation (2SLS), For the 2SLS regression, we use ROA
as an instrumental variable (Dittmar & Marth-Smith, 2007) that can be viewed as an
exogenous variable with respect to the contemporaneous cost of equity capital. As
Table 6 shows, in the first-stage regression, the ROA variable is statistically significant
at the 1% level with CASH1. We then use the fitted value of the first-stage regression,
called PREDCASH, as the main variable for the second-stage regression, Column 2 of
Table 6 suggests that PREDCASH (the fitted value of cash holdings) is still significantly
and positively associated with the cost of equity capital in the full sample in the
second-stage regression, In addition, this positive association is more pronounced in
the chaebol sample. Therefore, with 2SLS regression using the full sample and the
chaebol sample, we conclude that our empirical results are consistent with the

foregoing regression results,
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(Table 6) Robustness Tests: Endogeneity Testing

In Table 6, we use two-stage least-squares estimation (2SLS). For the 2SLS regression, we use
ROA as an instrumental variable (Dittmar & Marth-Smith, 2007) that can be viewed as an
exogenous variable with respect to the contemporaneous cost of equity capital, ROA is net
income divided by average total assets. PREDCASH is the fitted value of first stage regression.
First-stage regression includes industry dummies not reported here, T-statistics in brackets, are
adjusted for firm-level clustering to modify a serial of correlation within a cluster (firm) without
column 1, This table pertains to 2SLS regression. See the notes accompanying Tables 1 and 2 for
definitions of variables, ***, ** and * indicate, respectively, statistical significance at the 1%, 5%,

and 10% levels,

(1) ) 3) (4)
VARIABLES CASHT ICOE ICOE ICOE
Full Sample Chaebol Non—Chaebol
First Stage Second-Stage Second-Stage Second-Stage
ROA 0.052%*
[2.804]
PREDCASH 0.135™ 0.221* 0.107
[2.075] [1.900] [1.230]
LNSIZE -0.005*** -0.013*=* -0.008** -0.018**
[-4.776] [-11.4806] [-4.224] [-12,230]
BM -0.003* 0.006** 0.005 0.008***
[-1.859] [2.715] [1.607] [3.400]
LNDM -0.0171%** 0.017%= 0.016™* 0.015*=
[-8.487] [12.299] [6.877] [9.002]
BETA -0.002 0.003 0.006* -0.000
[-0.633] [1.283] [1.753] [-0.085]
OIVOL 0,211 0.208*** 0.159** 0,214
[4.933] [4.854] [2.223] [4.375]
EDISP -0.008 0.005 0.022** -0.005
[-1.140] [0.825] [2.523] [-0.605]
NUMEST -0.000 0.001** 0.001*** 0.001***
[-1.050] [4.478] [3.595] [2.859]
Constant 0.177** 0.497+= 0.360%* 0.620%*
[5.864] [14.701] [0.345] (14.474]
Year Dummy Yes Yes Yes Yes
Number of Stock 722 722 722 722
Observations 3,146 3,146 1,238 1,908
R-squared 0.182 0.493 0.503 0.521
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V. Conclusion

In this paper, we empirically examine investors’ response to firm cash holdings, In
particular, we examine how a firm's cash holding strategy affects the cost of equity
capital using a sample of 3,146 firm-year observations during 2002-2015. There is no
empirical evidence regarding cash holdings or an explanation regarding risk. Using a
multivariate regression framework that controls for firm-level characteristics and year
effects, we find that in Korea, cash holdings remain positively associated with ICOE,
This positive association varies between chaebol and non-chaebol firms, with its being
more pronounced in the chaebol sample, This paper has several limitations, First, this
paper use Korea Fair Trade Commission criteria "chaebol" then this chaebol criteria
contains government owned firms which does not usually have controlling
shareholders. So it needs to be cautious about interpreting related empirical result,
This paper use the level of corporate cash holdings, however if G-index or
blockholders' holding data is available, then it needs to use Dittmar and Marth-Smith
(2007)" excess cash calculation approach. This paper has practical implication for
managers pursuing and operationalizing cash holding strategies. Further, the results
herein can assist academics and stock market participants in understanding the capital

market effect of cash holdings.

{Appendix: Estimation of the Implied Cost of Equity Capital)

We use the ex-ante measure of cost of equity capital in accordance with four
different accounting-based approaches developed by Ohlson(1995), Ohlson and
Jeuttner-Nauroth(2005), Gebhardt et al,(2001), and Easton(2004). Subsequently, we
use the arithmetic average of all four ex ante estimates of the cost of equity capital that

is a proxy for firm cost of equity capital to mitigate potential measurement errors,
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The RIV model proposed by Ohlson(1995) re-expresses the dividend discount
model by using the clean surplus relation5(here in after referred to as CSR), The RIV

model is as follows:

(eps;y o — 1 Xbu s o)
=bv, + @
' El (1+7,)°

where 1t is the cost of equity capital in period t, Pt is the stock price in period t, bvt
denotes the book value of equity per share in period t, and epst indicates the earnings
per share in period t.

The RIV equation inevitably assumes the assigned terminal value when deriving the
ex-ante cost of equity capital. Following the previous literature, we use the RIV model
in two different ways on the basis of the underlying assumptions of the forecast
horizon and the growth of residual income beyond the horizon,

The first RIV model(hereinafter referred to as the RIVC model) presumes that the
residual income remains constant forever over the forecast horizon, year t +

3(Gebhardt et al, 2001). Therefore, the RIVC model is as follows.:

E,(eps;y, =1 Xbv, 1, 1) n E,(eps; 53— 1 X vy )

=bv, + E

= (1+7r,)" X (1+r,)? 3)

The second RIV model(hereinafter referred to as the RIVI model) estimates the
future residual profit using analyst 's predicted earnings forecasts from the time of
measurement to year 3, and converges enterprise capital return to industry average
capital return from 4 to 12, We then assume that the residual profit for the year 12 will
persist forever(Lee et al. 1999; Gebhardt et al. 2001), We use the moving average of
the industry's ROE over the past five years as a proxy for the industry average ROE,

Korean Standard Industrial Classification(KSIC) codes at the two-digit level are used to
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classify industry membership, Meanwhile, we consider only firms with positive ROE
when computing the industry median ROE(Gode and Mohanram 2003). The RIVI
model is as follows:

E(eps;s,— 1 X vy

L E/,<ROE/,+.1,-_T;)]Xb”/,+.z,-—1+ [E,(ROE,, 1, — )] X bv, (4)
(147r,)"

PR
+§ (1+r)" X (147"

3
P,= by, + E
=1

where ROE represents the return on equity for the period t.

Unlike the RIV model, O] model(Ohlson and Juettner-Nauroth 2005) rules out the
CSR assumption, Another apparent difference between the OJ model and the two
RIV-based models is that the O] model assumes an earnings growth rate after the
2-year-ahead forecast horizon., Therefore, the OJ model requires a measure of the
perpetual growth rate of capitalized abnormal earnings. Assuming that equals the
risk-free interest rate minus the long-term inflation rate(Claus and Thomas 2001), we
use the previous 10 years moving average of the annual inflation rate from the
forecasting data to estimate the long-term inflation rate, The OJ model yield is as

follows:

_ ep5t+1+ aeg; —
! T, r(r,—y+1)°

)

This equation can be rearranged in terms of the cost of equity capital as follows:

eps (eps —eps, ;1)
o= A+ 424 PS4+ DPSi49 PS4+ _(7_1) 7
©) Py ePs; 41

where |

dps; 4

1
Az(r 1+ 7,

Further, If the value of the square root is negative, the cost of equity is set to A,
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The PEG model is suggested by Easton(2004). This valuation model assumes no
change in abnormal earnings growth beyond the forecast horizon and dividends are

not paid in the OJ model, Therefore, the PEG model is as follows:

EPSy4+9 ™ EPSt4q
P = - : @)
Tt

After rearranging the model in terms of the cost of equity capital, the equation

becomes as follows:

EPSt4+0 T EPSt4
n=\/ ”Pt SRS ®)

In the calculation of the ex-ante cost of equity capital, we assume that analysts
earnings forecasts are proxies for market expected returns for all four models, This
paper also makes the following assumptions about the dividend payout ratio for both
models. First, this paper estimates the future dividend by adjusting the dividends for
the most recent year as revenue generated in the same year, This paper then solves for
‘/ by searching over a range for 0 to 100% for the value of ‘/ that minimizes the
differences (or makes the differences as zero) between the stock price and the intrinsic

value estimates based on the sell-side analysts’ earnings forecasts,
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-2 Sltct(Allen and Fauhaber(1989); Grinblatt and Hwang(1989); Perotti(1995)).
0] 0] NYSEAI A} NASDAQA| 4, H520] KOSPIA| - KOSDAQA| 4 8 3 547}
of o A Aol EAsIAL o] & AR A THEA AFol (o], S AT A1A]
2P Qo) = AR Q@ A 0] 2fo| 7} 2R BT} ZFE A ] AR AR ZFA 0] AJRFEA]of Kt
/RS 7HAIAL Qlek RluRke] A AL AT AAGAIEL 7 A,

FARALR 7, G Foll The] AR SR AFAAL T QIek) 31455 4] o]
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2) IAY A 8 F WA
o] 30



SIERENETE FASRY 7t AifBeE xk Rlols Zxekrt? [N

o] bl A2 Ao ST AR Fol 7t gLl E Bskn
FYU S O ANLAG 7F PO FRFA Y AZPEPHE Hol S £A

=
@ AFE BA gt olzlo] B A7l ARA Helofeh, thREY ATE
s 7

1-01‘
™
S
Jauct
L
N
=
o
<
ot
ft o
)
S
—
s
o
N

(2003); ©] A 5.(2009); Z/d<= - H ES
(2018) T), +7HsHAES tAdSE A= ol EEaL(o] 7] g - s - Fdlls
(1998) 5, FATA AT} S 7= PAAL 313 Bl H O A]-83F oL w3l =5
o THO|EF - 2A4(2007); T A(2015) 5.
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got=tl mi§- T2t A2 Sk A o= Bkt AYAFE2 Al 32 A7}
o]l fsijA M7 uEe] Ql5ay), 147 e] HHa}, 489 S5A = 52 A
of| Al A H ket & Aol Aot o] s ol A gt = 7F W A= thE A Al 7t
Alt-a- 5= 0] A 7P g of gt A7t glow, ol A i Akt B o
A A= EATT olof & Aol A= & Atet IR do] A A o= whe
ASA=E ALt 2 Aot 2] - 7Hg A e & o] B A A E QlFaT,
Y710 A7PEA E, TLe| AL Q1471 Q1SR wd of| A AP A7} o] o7l
7h A Al o] A7PER A =5 Al A SFaLAL B

WA o e FA, I 3l Q7] 3e] Hako] Algf F RS0 A 7PEEyel
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0] Z o] F th(Megginson and Weiss(1991); Lin(1996); Chen and Mohan(2002); Lee and
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&) grom gL 4o & 3} Belghitar and Dixon(2012) 2] 117} Q).
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(Table 1) Sample for IPO Underpricing in KOSPI and KOSDAQ

The panel A represents sample for IPO underpricing in KOSPI and KOSDAQ market, The
panel B describes number of venture firms and type of venture firms, which is traditional
venture capital backed or corporate venture capital backed firms, The number of venture firms

co-investedd from traditional and corporate venture capital is omitted,

Panel A: # of IPOs in KOSPI and KOSDAQ Matket

IPO Firms of KOSPI IPO Firms of KOSDAQ
Year Market Market
# of Obs. # of Obs.

2000 3 94
2001 2 95
2002 7 93
2003 6 46
2004 9 38
2005 10 51
2006 7 42
2007 8 58
2008 4 30
2009 15 49
2010 16 48
2011 15 52
2012 6 20
2013 2 33
2014 6 56
2015 15 65
A 131 870

Panel B: # of Venture Firma and Type of Venture Firms

KOSPI Market KOSDAQ Market

Traditional Venture Capital backed Firms | 7 212

Corporate Venture Capital backed Firms | 72 159

# of Venture Firms 85 551
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{Table 2> Financial and non—Financial status for IPO Firms just prior
to IPO

This table reports financial and non-financial status for IPO firms just prior to IPO in KOSPI
and KOSDAQ market, The number of financial items is winsoring to 3%, The unit of financial
items is Korean won, and the share ratio of largest share holder is percentage. percentage. The
difference between KOSPI TPO firms and KOSDAQ for financial and non-financial items is
result from t-test for mean and wilcoxon test for median, *, **, ** denote 10%, 5%, 1% levels of

significance,
NOSR NOSDIR t—test® T V@\zlcoxon
IPO Firms@® | IPO Firms@ (t—value) (Z—value)
mean 6,220.7 390.6
sales std. 10,1447 341.6 6.16% 15,12
median 2,384.3 268.9
mean 370.6 43.0
net income std, 508.5 34.9 6,91 13,53
median 169.5 32.9
mean 456.0 53.6
EBIT std, 626.4 45,2 6,89 14,07
median 241.0 39.7
mean 443 2 43.7
CFO std, 675.8 52.9 6,34 8.81%*
median 156.6 30.1
mean 6,090.6 333 4
tota asset std. 11,507.6 281.9 5.36%* 15,34
median 1,938.4 240.3
mean 3,344.7 151.7
debt std, 6,563.1 162.8 5,22% 14,43
median 875.2 94.4
mean 2,786.6 180.9
equity std. 5,606.5 149.6 4,98%* 15,225
median 919.3 137.0
obs, 115 789
share ratio of mean 33.97 30.34
larget share std., 26.44 19.08 -0.89 1.04
holder median 34.93 33.65
obs, 107 785
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(Table 3) Proxy Variables of Asymmetric Information between KOSPI and
KOSDAQ market

This table shows gross proceeds, gross spread, and period from set-up to IPO, as proxy
variables of asymmetric information between KOSPI and KOSDAQ market, The unit of gross
proceeds is Korean won, gross spread is percentage based on total offering amount, period is
month, The difference between KOSPI IPO firms and KOSDAQ for these variables is result

from t-test for mean and wilcoxon test for median, * **, ** denote 10%, 5%, 1% levels of
significance,
VS,
. KOSPI KOSDAQ D @
Variables Market @ market @ T—test Wilcoxon
(t—value) | (Z—value)
mean 1,333.5 142.1
gross std, 2,214.5 207.7
proceeds median 423.6 89.1 >7 8
obs, 114 814
mean 0.0263 0.0495
gross std, 0.0326 0.0320 . .
_ 2 sk _11 1.1-*.1.
spread median 0.0207 0.0400 7.20 0
obs, 114 814
mean 2419 136.1
iod fi std, 158.1 4.7
period from s : 9 : 7 00w 7 140
set-up to IPO median 209 115.0
obs, 115 815

o] 3} -FAof Q4= = E(gross spread) . T
oot B2 AiE Holal Qlt}, o|i= AT A Al A7 ol thek A=

SHEO] AATA A7 G T Waa 2u] ety whebA AT A At
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A4 Q) AP 0717he T T AT A A AP Qo] SATA R §-
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(Table 4) The level of IPO Underpricing between KOSPlI and KOSDAQ market

This table reports the level of TPO underpricing between KOSPI and KOSDAQ market, The
measuring variables is estimated from eq.(1) to eq.(3). The excess return uses market adjusted
return model, AR, is excess return of offering price to listing 1st date, CARyo is cumulative
excess return of offering price to listing 10 days. CARy is cumulative excess return of offering
price to listing 20 days. CARyy is cumulative excess return of offering price to listing 30 days.
The unit of measurement is decimal point, The difference between KOSPI IPO firms and
KOSDAQ for these variables is result from t-test for mean and wilcoxon test for median, *, **
""""" ** denote 10%, 5%, 1% levels of significance.

KOSDAQ
measuring KOSPI market(®) market® @ vs. @
variables ) ) t—test Wilcoxon
mean median | mean | median
(t=value) | (Z—value)
ARy 0.3190 0.1984 | 0.4622 | 0.3406 -3.10%* -3.08%*
CARyo 0.3288 0.2155 | 0.4313 | 0.3089 -2.00* -1.58
CARy 0.3168 0.2011 | 0.4110 | 0.2939 -1.87* -1.51
CAR3 0.3000 0.2247 | 0.4090 | 0.3063 -2.07* -1.76*

Obs. 115 815
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(Table 5) The level of IPO Underpricing between KOSPI and KOSDAQ market for
subsample

This table explains the level of IPO underpricing between KOSPI and KOSDAQ market for
subsample, Subsample 1 is from 2000.1 to 2007.6, subsample 2 is from 2007.8 to 2015.12,
Subsample 1 is before abolition of put back option system on June 2007, which might be
burdened to underwriters. Subsample 2 is after the change of system, The excess return uses
market adjusted return model. AR; is excess return of offering price to listing 1st date. CARyo is
cumulative excess return of offering price to listing 10 days, CARy is cumulative excess return
of offering price to listing 20 days. CARs is cumulative excess return of offering price to listing
30 days. The unit of measurement is decimal point. The difference between KOSPI IPO firms
and KOSDAQ for these variables is result from t-test for mean and wilcoxon test for median, *,

“* denote 10%, 5%, 1% levels of significance,

Panel A : subsample 1(2000.1—2007.6)

KOSDAQ
_ KOSPI market® @D vs. @
measuring market®@
variables : : t—test Wilcoxon
mean | median| mean | median
(t—value) | (Z—value)
ARy 0.3592 | 0.2778 | 0.5660 | 0.4597 -2.56%* -2,58%*
CARyo 0.3406 | 0.2138 | 0.5641 | 0.4573 =254 -2.56
CARy 0.2981 | 0.1577 | 0.5404 | 0.4592 | -2.96=* -2,90%*
CARzp 0.2552 | 0.2110 | 0.5318 | 0.4703 -3.17%* -3.07%*

Obs. 38 427
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Panel B : subsample 2(2007.8—-2015.12)

KOSDAQ
measuring KOSPI market() market® @ vs. @
variables . . t—test Wilcoxon
mean | median| mean | median
(t=value) | (Z=value)
ARy 0.2991 | 0.1730 | 0.3458 | 0.1906 -0.77 -0.84
CARyg 0.3230 | 0.2623 | 0.2831 | 0.1336 0.62 1.16
CARz 0.3260 | 0.2132 | 0.2686 | 0.1212 0.88 1.34
CAR3 0.3221 | 0.2358 | 0.2739 | 0.1449 0.72 1.08
Obs. 77 388
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(Table 6) Regression Results for the IPO Underpricing

This table reports the result from regression considering fixed effect of year and industry, after
controling variables to influence TPO underpricing like eq.(4). Dependent variables are ARy,
CAR19, CARz, CAR3p. VC_D is dummy variable, which is 1 in case of VC-backed firm. CVC_D is
dummy variable, which is 1 in case of corporate venture capital backed firm. RED_D is dummy
variable, which is 1 after abolition of put back option system. Log(asset) is log value of total
asset, Log(proceeds) is log value of gross proceeds, ROE is return on equity, DIF_E is
difference between NIt and NI divided by total asset.;. D/TA¢; is debt divided by total asset..
Mown is share ratio just of largest share holder prior to IPO, UND_D is dummy variable, which
is 1 in case of highest 4 underwriters in TPO market. Audit_D is dummy variable, which is 1 in
case of biggest 4 auditors in Korea, T-value of regression coefficient is in parentheses. *, **,
=+ denote 10%, 5%, 1% levels of significance.

IPO Underpricing
ARy CAR1o CAR2o CARgzy
Intercent 2.0241%** 1.9642%+* 1.7066** 1,4926*
P (3.33) (2.88) (2.57) (2.21)
Ve D -0.0270 -0.0972* -0.0971* -0.0948*
— (-0.58) (1.85) (‘1.89) (‘1.82)
0.1007* 0.1465* 0.1482%* 0.1356**
CVED (1.86) (2.41) (2.50) (2.25)
0.0581 -0.0110 0.0183 0.0966
GROUP_D (0.54) (-0.09) (0.16) (0.81)
-0.1870 -0.2543 -0.2529 -0.2177
REG_D (-0.98) (-1.18) (-1.21) (-1.02)
-0.2377* 20,2926 -0.3153* 20,3912+
REG*GROUP (‘1.85) (2.03) (-2.24) (2.73)
S -0.0456 -0.0791* -0.0638 -0.0645
log(asset) -1.17) (:1.80) (-1.49) (-1.48)
o coceeds -0.0744** -0.0333 -0.0246 -0.0172
8P (-2.40) (-0.96) (-0.72) (-0.50)
ROE 0.1274 0.0887 0.1377 0.0554
(0.74) (0.44) (0.73) (0.29)
Dif E 0.0523 0.0949 0.1196 0.1889**
- (0.72) (1.16) (1.50) (2.33)
3 -0.0666 -0.0604 -0.0779 -0.0153
Leverage(D/TA) (-0.48) (-0.39) -0.51) -0.10)



W =aizses xeod mps

Mown -0.0001 -0.0016 -0.0015 -0.0011
(-0.14) (-1.40) (-1.36) (-0.93)
. -0.0282 -0.0408 -0.0460 -0.0565
Underwriter_D (0.66) (0.85) (:0.98) (-1.19)
. -0.0315 -0.0614 -0.0454 -0.0465
Audit_D (0.72) (-1.25) (:0.95) (:0.96)
Year dummy Yes Yes Yes Yes
Industry dummy Yes Yes Yes Yes
F-value 2,16 2,69 2.83% 2,76
Adj. R2 0.099 0.139 0.149 0.143
Obs. 768 768 768 768
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Abstract

This research is to investigate the difference of IPO underpricing
between listing markets for IPO firms from 2000.1 to 2015.12 in KOSPI
and KOSDAQ market using different methods from previous papers(for
example, usage of bid distribution date that earlier studies have ignored,
employing 4 cumulative excess returns from IPO price to the first date,
10, 20, 30 days after listing to avoid the distortion of measuring date on
the IPO excess return, and so on.) For the purpose of the study, I
employ regression model considering the fixed effect of year and
industry, after controlling other variables to influence IPO underpricing.

The results from the study on the difference of IPO underpricing
between KOSPI and KOSDAQ market are as follows; First, IPO firms
from KOSPI market have less underpricing than those from KOSDAQ
market for the only period before the abolition of put-back option
system. Second, this study finds that there is a significant reduction of
the level of underpricing after the abolition of put-back option system,
especially for KOSDAQ market. This suggests that this change of system
contributes to the efficiency of Korean IPO market. Third, I find that
there is the certification effect of venture capital on the mixed sample
based on IPO firms listed in KOSPI or KOSDAQ market.

% Key words: KOSPI market, KOSDAQ market, IPO underpricing,
Venture capital, Underwriter
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