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The Proper Debt Ratio at the Optimal Profit Ratio
of Local Public Development Corporations
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ABSTRACT : In order to estimate proper debt ratio and thereby maximize the profit ratio of local
public development corporations, this study conducted empirical analyses using data related to the
debt ratio and profit of 15 local public development corporations for 10 years through 2006 to 2015.
First, we found that both, the relationship between debt ratio and return on sales (ros), and between
debt ratio and the income and expense ratio (ie.ratio) form nonlinear quadratic functions with inverted
U-shape. The analysis result further showed that the debt ratios maximizing ros and ie.ratio were
325.82% and 403.76% respectively. Furthermore, we also explored the relationship only between debt
ratio and profit ratio without other control variables, which were used in the previous analyses, and
verified that a relationship of nonlinear quadratic function with inverted U-shape dispersion still exists
between debt ratio and ros or ie.ratio. In this instance, the debt ratios maximizing ros and ie.ratio
were 285.28% and 290.17% respectively. In conclusion, given that the debt ratio maximizing the
profit ratio of local public development corporations exceeds 230% the guideline of local public
development corporations, this study demonstrates the need to consider the proper debt ratio of local
public development corporations in a dimension of consolidation of profitability and expansion of
management autonomy.

Key Words : local public development corporation, optimal performance, proper debt ratio, optimal
capital structure, panel data analysis
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debt 03731 03705 01509 01721 0.147 1
In.unsold 00969 00989  0.0398 0.02 -0.1166  0.0446 1
satisf -0.1084 -01133 0.0434 01137 0.164 -0.1716  -0.0814 1
turnover 00416 00304  0.1845 0.139 04421  -02995 -0.0836  0.165 1
lease 00827 00944 -00413 0035 -02677 -0.0614  -0.007 -0.058  -0.2438 1
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CE OH 2M A=ol 7|1x Sl

e T = Mean Std. Dev. Min Max Observations
overall 3.697 -44.739 0.537 N = 147
r0Ss between -0.262 1.163 -4.448 0.187 n =15
within 3517 -40.553 4,456 T-bar = 9.80
overall 0.213 0.000 1.642 =148
ie.ratio between 1.060 0.100 0.832 1.175 n =15
within 0.191 0.117 1527 T-bar = 9.87
overall 1.083 0.000 5.500 =148
debt between 2.202 0.822 0.965 3.774 n =15
within 0.731 0.073 4,098 T-bar = 9.87
overall 5332 0.000 30.250 N = 148
debt? between 6.012 4,016 1.071 15.100 n =15
within 3.632 -2.614 21.163 T-bar = 987
overall 1.074 5.509 10.163 = 150
In.unsold between 8.171 0.713 7.277 9.770 n=15
within 0.821 5.862 10.015 T-bar = 10
overall 5.804 58.720 91.500 N =135
satisf between 78.883 2.882 74.961 83.707 n =15
within 5.057 56.439 91.776 T-bar = 9
overall 0.134 0.000 0.650 N = 148
turnover between 0.192 0.081 0.067 0.391 n=15
within 0.109 -0.068 0.636 T-bar = 987
overall 0.086 0.000 0.916 =148
lease between 0.036 0.050 0.000 0.147 n =15
within 0.072 -0.095 0.805 T-bar = 9.87
vEe, A, % p, A7 SRS e 2 WEE 2 HE AL e, o) A% (4D
7t 2 e ojd R4 7F A3E, 283 €, 9 v, o AAIE kel o] £AE Fustele A4
L 77t BEd 9kS oulsi) wat depr o} TATIES TE ¢ odH
debtzr‘f A2 ule) o) of AT WA HYu
HAu| &3 v]A8 22k (quadratic) 23S V. 43&M A
A A2 ATRE Aol
ol D= ros,, & ie.ratio, = 22t viEY 1. A2 7% A
ol EH JYFARES rlgt
Al He} A 5 idAE IAHRY 4 % A A 8l 79 W 7R BAE
28 w2 B, 0% 0,0 500 ek 3 GEHol Vet wish 2tk 449 AAE o o
£ PY EE GBI Y 24 0] 24 PolA S48 ARE 200685 201597 15
B Ed < 0 EE 0 < 09 A% 4 BYS ) A% SANERAR GACE FHH ARE
)& ol 7 BAVE 9 UAS 24 ¢ 7oz W E 150709 sid ulolE E
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(7 5 HE o el 4% 21

Hy = Unitroot , Hj * Unitroot (assumes individual unitroot)
e (assumes common unitroot)
e insowt | TGRS | s | Oisame
r0S 30.359 -3.703%** 68,4097 88.218***
ie.ratio -9.128%** -2.367** 53.596™** 76.573%**
debt -4 660™** -3.254** 69.8807** 73.310%**
debt? -3.339%* -2.323%* 59.8007** 64.198™**
In.unsold -6.716™* -1.463* 45 574** 42.324*
satisf -2.869™* -3.306™** 60.473*** 1644417
turnover -4.162%* -0.722 42.000* 43.251*
lease -6.8507#* -2.8247** 49.079%** 70.950%#*

F Cpvalue *p <01 * p <005 ¥ p 001

E zlet) o] = %AP%O_:}/\ /\]J—A}JJF Zu)
ar

5= 2007 =

o
>~

rir

S

=

]

[-T

=2
o

] r
Al
2

Do

S

>

CD

F

(satzsf) Z/\}7} 2= -?Lﬂo]
ZA)sit), w4 25 = 1570 1A 10d
EAAE FElel 28 (balanced) A 2z &4

o8 FAHAR 4 A5 Fto] EAchE §
ﬂ]% Z+=

v, 4 Ame) A T 4 dss
(G 5 ANE s 25, A 29 A

AANAHCZ FFAQ Telto] SASTIL HA
stod A S Levin et al.(2002) =id &9l 4
A ihHE sid JHAPE R Zbze] whelto] EA sk
A AAS= Im et al.(2003) 74, 1213 Fisher
type ADF'$} Fisher type PP %4 (Choi, 2001)
S AREEHA

el AA AT} AR AR A Theo] &
Adths AF7HeS 7176ekA] Fele Ae® b

E}stt), 53], turnover: Levin, Lin & Chu 7%

Mt 19%9] FoFFo g o] EAEHA|

A 59| 39 24 4 Wy 24e 9
of WA RPIER dd a3 PP AT 2
7F e OPE Al DO (A 5AlA py, k5,9
A AR = g 482 Hausman(1978) 2
oF Zelg & glom, léﬁrﬂ<u6>°ﬂ Al
¥ upe} 2ok WA, FEEFTE ros A A
& 1,9 314 &35 AAE] A F 7:.4 A=

(]
o 1o to ok

l

Lt

32UE 1%° FoTeEe UrEP—HIL 11 pooled
7

OLSEH #d Y& &
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T = SEHT 1 ros SEHE ¢ deratio
234}y, (k)9 IHEH F o= 324% F = 417
el A% geaz BP x* = 167 BP x* = 2107
Hausman 2%
Hy: 2383t stgade] Al 2ol X =078 P = 1368
B2 A 2 o]t

Z: prvalue ¥ p < 0.1, ¥ p < 005 ¥ p (001

A =3 gE a3y AFE AAs] s
Breusch and Pagan(1980) LM AARXE 1672
5% 29520l A pooled OLSET} #jd &&5483}
H3o] Agst Z o2 YT

ZEHFT} ros el B8 194+ pooled OLS
Hoojd 74 = g5 a3 20| ¢ At
R3olgl= AHS & Atk SHXWE Hausman
AR Ao IH &t dER A AT &

A= 21072 Yeht 7 AH 5 1% fo5<

o4 pooled OLSET} ' 74 &} & 3

3} BHOE FAsks Aol B A0 Felx
Atk o9} BE-o] Hausman A4 ZaolME 2
A& BFo) o AFa Aow FolAn) wat

MR 2e dd g ad Ryl

o] E}ge Ao E dAekenh

2 A3k 2

AA AFE nlgro g o] Ar= 23 1S gy
VARl AR e Ra 88 om0y 2 A 3 ke
o 85 a3 H3o] 45 Hos B3 H ARs F48 AAEIReH, I A= (R D
3 g AN sk Rk WA 2E 19 4 A%E A
TEUTT ieratiod W A kA F AY W R, debt 9} debt® Q) AGES 242 4809 2
X+& 4172, Breusch and Pagan(1980) LM 74 07382 BT 1% 50X EA13 FoAdS 2+
(B 7y 28Y 15 2
25 1 (B ros) 23 2 (B&H= ¢ je.ratio)
EH == H = t p-value b == H= t p-value
debt 4809 467 0.000 debt 0.116 2.75 0.007
debt? -0.738 -3.66 0.000 debt? -0.014 -1.77 0.079
In.unsold 0.120 0.37 0.715 In.unsold -0.033 =242 0.017
satisf 0.110 2.05 0.041 satisf 0.005 2.14 0.034
turnover 8.041 2.85 0.004 turnover 0.715 6.02 0.000
lease 8.815 2.20 0.024 lease -0.265 -1.63 0.105
et -18.358 -3.29 0.001 Aek 0.680 2.9 0.003
within = 0.2158 Wald x2(6) = 34.15%** | within = (.4445 F(6, 114) = 15.20%**

between = 0.1622
overall = (.1642

between = 0.0720

overall =

0.3242

Fipvalue *p <01 * p 005 ¥ p 001
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DEES FREANAEE JUFA Z7b] 8

(2 8) 7828 FHZ

THEY 1 (BE5HT : ros) THEY 2 (BLHS © je.ratio)

< 2 28 10|A Inunsold M <l > < & 2 20{|A lease M2l >
SR A= t p-value EEE A= t p-valug
debt 4793 468 0.000 debt 0.136 3.33 0.001
debt? -0.735 -3.68 0.000 debt? -0.017 -2.08 0.040
satisf 0.108 2.04 0.041 In.unsold -0.035 -2.56 0.012
turnover 7883 2.85 0.004 satisf 0.005 2.16 0.033
lease 8.944 2.3 0.021 turnover 0.761 6.56 0.000
37 -17.237 -3.74 0.000 CE 0.642 2.82 0.006
within = 0.2162 Wald x2(6) = 34.39"** | within = 04314 F(5, 115) = 17.45%*

between = 0.1460
overall = 0.1606

between = 0.0880
overall = 0.3130
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HeEH A t p-value W Al t p-value
debt 3711 3.77 0.000 debt 0.235 415 0.000
debt? -0.650 -3.29 0.001 debt? -0.040 -355 0.001
Ry -4 547 -3.99 0.000 gk 0.786 1152 0.000
within = 01210 Wald y2(6) = 1542% | within = 01195 F(2, 131) = 889***

between = 0.0016
overall = 0.0901

between = 0.0535
overall = 0.0982

A4 BARE = 285.28%

AA BARE = 290.17%

F pvalue *p 01 ¥ p 005 ¥ p 001

itk W, ool STishElE AES Wol
7HA FARl gl Skl 1 AN AL
G ohsislo] AA1Hel 9718 W Bk
o] Iz AAkSELL Stk

wWep) 24 A 44 e A% A
g Hgo R A EANEEALY $HS F
slel= FAHE2 325.82% B 403.76%= S

olE]o] AHFL7|de] 7= 7)) s ok Ho
A AAEE 71 FAEER) 230%5 0 2 =
D =L EL P Db

0417} 57H A EAREEA

N
o
Y
o
H

-z

—LJ
L

thik Exwae %_‘—‘,j— jq"";g (overest1mat10n)
o] Yehd AE sfAd F& g7, o] AF=
2lHos Exuwis A ASFIL debto}

58 ANl (2

ros X je.ratio TS

il fd
rEa r

3 o] FEUTT ros D Wt de =)}
R FAHE 2 A v d 24 o A
5 72 e Ae 1T A

IME A]7] o] % &l Qi S
E A8 FAElE 200% Ee AE7Ie
T A= 7189 AR VIS FAp)8

7) (19 3) IHZE AR X

Fdol (19 2) THLES] BEES TE olfr£ y39] HANE thEA A7) HEolch



ros = —4.547 + 3.711d — 0.650d° ie.ratio = 0.786 + 0.235d — 0.040d>

debt=22853

§=—4.547+3711x-065¢

o
2 0P
52 OONW o, ©
® oo %
-] - R it
o o o @
° o

°

debt =2.901 {=-0.786+0.235x—0.04x°

3 4
debt debt

(Og 3) SHHTE Mol 29 2A sldof et MY Fijle 8 24

230%5TF RAVIEO] ohE ok 300% FEA  AHELE AR Zvlel Sl A dwsiit
AN EAAREAES) A S B = (TF D) 254 vehd AN AR 271719
ol g 7 L o] A+ A= AlAbetaL doh HS(765%) 0] FA A 719 ¥5(328%)<
S, FFEY(15) 20149 T /19 A TA ASST A AS AFH Zolth
SFA A 7)) RAlE g 9A9le] 1A o] AT AWF7IQ] RAN &} 4 7
CA 719 C EANEFAL )
HijHlS HEH|S AR(@HDHO)=20.0%
ExH|E 5 FiHlg stlE@+e+HD)=80.0%
27.7% .
X D Rz L 6.7%
7t 238% | 7t 70.0% i (@)
(‘@)) g 0, et d
(76.5%) : (90.0%) @) :
; 250%
2 @)
5 13.3%
-------------------- @)
X 3:—8% E b ommommmmonmand
(235%) ek @) (10.0%) @ i @
ESN N x4 E7t i da Ei 37t
(32.8%) (67.2%) (78.3%) (21.7%)

AT TRAIALY] o AtAel ek %‘ o ukeh AFA TS 24 - S8k 77142014 71 1.53670) %
7t AFE tixste 4N A ] (2014 71 19570) & SH(=6 - B Y Al
[EA: ﬂ%gﬁﬂ %%‘?l iyﬂ (2015.06.)1
AR A= 157] FA] - = EAREEAL B 201395 201797HA] 57 AR AR
[EA: Xl“"*ﬂ%‘ A E¥oto]]
T D AR ) AESTRe, 2) FASIE & AL, 3) FAREE (ALHRE,
4) FAZAEE ) ARAAE, 5) A A & A F7LE 6) A SR (AR UM

G 4 2 R A2 S 7Y 71 HIE (VY - SAPHLSAL H]a)



P A

]

136 MEEAIHT M19A HM2S5 2018. 6

— = o w o T AR o oo o
TR FTLETE TREIT oS T
R R Y BETEHXEZDREZE 4L
PR R TR e L I umﬁiwﬂ%wmuﬂ%?ﬂ:b%éﬂ
— N 7l = — o
QOMATEMHmWMQ%.oﬂhcwtwggoﬂ%gw%%
_#LATQ%_E%%EE%%drﬂﬂ%ﬁm?ﬁ%2&?%%.mo
T & F wu1|Emow.uuﬂemmﬂ%qwﬂmautm_uimmﬁmﬁuam/w
<zTﬂ—.A|L7Li‘V‘m.L\.Iﬂ;_AI LOH_IL*U,W@OZI\HO_H?I]AOLC
To E.M D_._%_‘ ° B — W_u I i wﬁ A o N FM Ny RN Mo S W o MVI ol H 2
T o To T
S PR g B S S
° Oﬁ o= = L ‘m_n W _r+o — <X D ﬂ o ' ol
o < o ¥R T o= . L S = o oy 2
S NN E T R S S S NSRS
]ox]..ntmknmﬁlﬁm_mﬂnoﬁ VMHMﬂOAﬂoEm,AL_Lo»ﬂH ﬂu_nﬁ
i S SR N ROl IR I S A R
= 2 T lr — [
o O oy ~ 2w S %o w N Jowen 2w W o R
- =o ~r ~ | —_ o= N
RN AR TS S RE ) ER RS S
o on R ol ST I TGN O T O
T o ® <k el S S Nl R (T o
B B T 8o oo e e . T TR
XN T B S o oo T Hom W' RS
. — — — b oW ok o
ﬁLOmequwoh_ud..mwoMﬂ%%%ﬂmﬂ%%%% i G
—_— f _ V —
ﬂVoAﬁo_umM]dWotaﬂﬂwm%ﬁ_,zo]]ﬂuo o M0 3
\II_A.._W.M aw%ﬂﬁrﬂ}a}7MEﬁﬂ_10rOHTwro ﬁolo\rAln_mo
mrc__oﬂﬂ78.{%xl7ﬂﬂuuumuol,u: TR
S EFR LS el bR 2 E T &L
e <X @ ) ol fat T ~ ~ _
P wd T T AL zERR AR LR ~ELg
~ . :
Nﬂﬁimﬂ_/ﬂ%ﬂlﬂ@;%%%uﬂ%@ﬂnﬂu Lo =
lo]ﬂmmroﬂﬁgamﬂo}:éu_, ~ N = 3k T B o T
O T M S S R N g
SR D TR EE R e g 50 My WK
mE o ¥ME =25 O T N %o 7o
SE_ P _SxRwodagn o N 2F o Fo ol
N = oo MW m_/u_xﬂoioﬂl.%mﬂLﬂﬂLqﬁEZﬂuf ﬂ_ﬁot‘d
Ho & L aupAl,bT o S &om Ko Lo ol X
%Hxﬂzgmn%%ﬂ8mﬂ9%xmﬂwmzoﬁ Zowmoay <
= o X9 o R S
uaTMB/\.ﬂ%lmﬁmo#_c;i»iﬂmﬁﬁ Exyw
DERSER P EEReD Y, N o oo
G R T e N L T T« A o VI TR - Yo
ﬂmﬂ%%ﬂm%ﬂ&@ﬂah7mmtz_&wr M 2R o o
o o WS NP e g w oo o .
y w_/_u o _ﬂ% n S W oo oW ook oo R KRR R - op w7

WA}
}‘_\31

Th= o Bld

W

W7k A A
or1-

=

A& 285.28% = 1=

FAUEES Fjsele T &S 29017%2 3
1530, meha Tk

RS

L
R

(3

o)

7] A

5 5

off whe} A AR A

]

=

O Z A itk 8]l o]

z

=
o

7]

=

=

A E]E 200%

glek. &9, IMFelke= Al AA1917] o
A3 7IES el A

5

)=}



A AAE S Bee] RARIET 5014
of Bl B seehs 200% AEe] ¥4
HlgolA] Sl FrhstEs AL A 4 9
QAek. ATk} A& fEHE 2 WA
EA () 8] B} ohIm, 2318 300% A=
o RAuIE RN FEUIEO] AR FuE
ACE et A4 $A& 4 At B

2 ds A3 weEn
2 A9 W, S NS 230%E A

A S FuskE 23 A

AR 28d 199l AR 2AZ BAge) Z

V2 #a) olfThes g

Aoty w3k 719 A Al o

7} BAsE AL g Baues 3

SAAA] Fol= A vt =
AT olele] AR e FAREAE, ¥

&, A7|AHEG0] 2 & (ROE) ol wet 2R ¥ i

AAE RS2

W, B 83 S4olg e v Ao nE R

g
=%
&
=
—t
<
=
o
R
A%
ol
ol

AZHE S AL &M dotet My Fafjd| 2o 2t AT 137

A 77 719 A FHE olojits o] A

o A F7b =97t B2 % An

oX
4x
e
X
1o
-z
S
o|X
N
rr
D)
ol
k1
>,
=
1z

al
>,
1o

FLrksr 2~ 2= 2~
Sehn BRY 5 YoM, YOE $H7-57

T AER AR BANES ORe

i
vl
(o}
0,
_?L
re

3 o] Aol e FARlE ARE B
- & AE71EQ] AZIARE ] Bl
& U2 ARSI, FA R AH el

ANFAE B71FAS FFARS] F2E U

¥

L ARBAL, oA §3t AFE AN 09
OG0T Lt oA, Telx 39
5o 12 PFETL PAFIYOE Pt @
FEEPAE SO PREEH, o 3
o RA &3} B S stel WA A% B
2% gtk thik o ATE AU FAHlE

8) FE3-54 (Dupont Identity) = 38tAAIl FElM 53¢ Donaldson Brown®] 192009t 19+ A5 ¥4 71918 23it) o] Wy
A7) 24401 E(ROE) 740 ST EA (ME0)AE), TANSAE, 1T AFANRA (A7 AR SS) 2 o)A ety AAls)] 4
A B4 Bk o] =7 2 E ool tdt HETL o] FRIA] ekt A A A HAIAAM FEISHOZ =1

M 1o
1%
i)
:J_‘

ol & F2F =29k AP ETF st AHsiglt. o]

L ¥4 Q78 Bl Tk kot fukslelor 9§ 202 BoET:



138 ME2EAIHT M19A HM2S5 2018. 6

o) AT Y B AL Tl Bl
2 g wajolehs AL TEfdtel AUF1Y

AARA AR AEE
AFAME T2 A g Y B
Sk o A AT At EEE 5 9L

Rolt,

B9, AT 5 A WA DA A5
HOR AT FGI T A SN

o)
ool AThE G vAE
_o/]

49 o) o e, ol A A

AR A7 FA9 AR A e

o] 19 Arke AT a7)o] EAAE

Ape] ool AR SABTGE BAo] dE &
o J

T7d0l s
Hog AT Ao FF AelMs AR
A =

]

i)
o
(2
4

AT 1999, FESE AR EANE 2, A EA AT

4 Issue paper.

A gL, 2011, AR FAFTHE ARG

Mot A wg719838] 1, 7(2): 103~127.

243, 2014, AT TRYRFAARI FAA)
A AT, TR AR, 3(1): 263286,
Bl g]-Selekuj4-uhg R, 2011, “HAHA 200% =
ERA o) et A=A BAR AR, 73]

AA,, 20(4): 287~328.

ol de T4, 2016, "AWEIY Ak 4
7 BAG dF A% B - EE A9E T4

o= A=, 18(1): 65~89.

A3 2015, "GRG 2ZA 9 A1 BT
73 el wAE Gl H AT, T
FsteksiH,, 19(4): 107~13L

o], 2013, “F719 ] FAARAE Mk A&
Sgol Aek A7, RATAE] A8, 410 329~
350.

Ao EE, 2004, “EFFEANG T o Hlar
53 ddiFE A LgA JRAeE A, T
T4, 12(1): 97~126.

AR ARG, 2015, “AF7NG FA e g
Al A FGA 27 A-E 167] EANEFALE
FHOE" A=A A=, 20(3): 121~151

AT, 2014, "JAAEAFAL FAS7E A0 2 FA75

= A W27 98rE H,, 10(1): 1~40.

2239, 2013, “7199] HAHARRTZ9} 7] A ]
&7, TR, 20(2) 1 213~246.

EAA, http://kosis kr/statHtml/statHtml.do?orgld =133
&thlld=TX__13301__Al71#

sh=-238), 2015, S§ P H A

=23 AR EAAIZE, http://ecos bok.orkr

Breusch, T. S. and Pagan A. R., 1980, “The Lagrange
Multiplier Test and Its Applications to Model
Specification in Econometrics”, The Review of
Economic Studies, 47(1): 239~253.

Choi, I., 2001, “Unit Root Tests for Panel Data”, Journal
of International Money and Finance, 20(2) : 249~
272.

Gujarati, D. N and Porter, D., 2009, Basic Econometrics
5th ed, Mc Graw-Hill.

Hausman, J. A., 1978, “Specification Tests in Econometrics”,
Econometrica: Journal of the Econometric Society,
46(6) : 1251 ~1271.

Im, K. S, Pesaran, M H. and Shin Y., 2003, “Testing for
Unit Roots in Heterogeneous Panels”, Journal of
FEconometrics, 115(1) : 53~74.

Kraus, A. and Litzenberger, R. H, 1973, "A State
Preference Model of Optimal Financial Leverage”,
The Journal of Finance, 23(4): 911~922.

Andrew, L., Lin, C, and Chu, C. J., 2002, “Unit Root

W

e, T
1

|
9



Rk A USAL 25 Moot Hd 2o ol zheh 7 139

Tests in Panel Data: Asymptotic and Finite-

Sample Properties”, Journal of Econometrics,

108(1): 1~24.

Modigliani, F. and Miller, M. H,, 1958, “The Cost of
Capital, Corporation Finance and the Theory of el T M A 2017d 4" 12
Investment”, The American Economic Review, 1AFA ALREZ Q0 20184 38 26Y
48(3): 261~297. ZZADAME A 20184 68 22¢






