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Abstract

Currently, Korean firms are making a lot of effort to invest in research and development
(R&D) by spending a lot of development costs in order to cope with the 4th industrial
revolution. On the other hand, the capital market of Korea, which is the main source of
funding, has caused a lot of cost of capital for firms by its reorganization mainly with safe
assets in the experience of foreign exchange crisis at the end of 1997, the sub-prime mortgage
crisis in 2007 and the bankruptcy of Lehman Brothers in September 2008.

Thus, this study empirically analyzed the effect of development expenses on credit rating and
firm value. The credit rating was measured by commercial paper(CP) credit rating which is
sensitive for investors in terms of risk because it is issued only by the credit of the firms.
Firm value was defined as Tobin's Q, which has been widely used in prior studies.

The results of the analysis are summarized as follows;

Firstly, development expenses did not affect credit rating. Development expenses are
recognized as intangible assets for uncertainty of economic benefits and long-term investment.
Thus, it seems that there is no effect of development expenses on CP credit rating as CP
credit rating is evaluated by short-term credit rating.
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Table 1. Sample Selection Procedure

Sample Selection Criteria Number'of Nuilzzr 6 Remarks
Companies Samples
A listed company at the KOSPI 894 894
Construction Industry 31 863
Financial Industry 191 672
Settlement Month 17 655 Other then Dec. settlement
company
auditors Opinion 18 637 Not Unqualified opinion
Credit Rating 591 46 Other then KIS
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Table 2. Definition of Variables
Variables Variable Definition Remarks
Rating MNEBESE AYst &t & AME A2 12 ~ D=1
2 0] A 7HA + KA 2] A
B ° T N =A|O| o7} m X7 bx
32112 4714
- - - ZAAlO m XE7Lx
Q AP O A1) FAlo| HAZH HH AT
Table 3. CP Credit Rating System and Definition
Al H7|M2tsH0| £|M0|H MetsHo| o S F|AQL
A2 R7|MEHsE0| ol O QPEME Alof HISH ChA S
A3 H7|M2tsH0| ASstH O AXEE ASstt A20] HisH S
B H7|M2SHE MPEAEL HI1A ofdHE 2t T eFEMoll F7182) AT HZEEN US.
C Hy|Metsd 2 oMol R7|Re 24Tt 2.
D HetEs HEQ
Source : KOREA INVESTORS SERVICE, Inc(www.kisrating.co.kr)
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Table 4. Financial Variables Presented in the Preceding Study

. Peavy = o = Lt
' . . Altman Belkaoui AM=E 0|EM A3 §IEl =
Financial Ratios = & Edgar o oo eoe et RlE0|
S(1977) (1983) (1984)* (1989)* (1994)* (1998) (1998) (2003)
Liquidity current ratio o o
debt ratio o o o o
Financial , . .
Structure stock-holder’s equity ratio o
book value per share o
total assets turnover o o o
current asset turnover o
Activity
accounts turnover o
cash turnover o
Growth sales growth rate o
net income to total assets o o o o
Profitability operating income to total o
assets
earning per share o
Retained . .
. retained earnings rate o o
Earnings
Dividends dividend rate o o
Size In. total assets o o o o o
net working capital o o
to total assets ratio
Cash Flow cash flow to o o

total assets ratio

cash flow to
total debts ratio

7)9lo1e A1gETH) A 9 Aol 48w = the (Table 33} Yk,
ol ket AlellA] D7 67]9] SO LA APwPe] SYUSE AGT NEEH
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Table 5. Financial Ratio Definition and Formula

Financial Ratios n\;?r:é Formula
Liquidity current ratio X1 RS RSEA
debt ratio X2 EFQIXLR/ZS XA
g'{:j;ﬁ': stock-holder's equity ratio X3 NIV =TE-IN A
book value per share X4 X7 | Kp/ et Al
total assets turnover X5 IHEH/ HHAESRHF
current asset turnover X6 &N/ HF S
Activity
accounts turnover X7 &SN/ WIS
cash turnover X8 OfEMH/s=
Growth sales growth rate X9 (E71501&Y - X7 |S0EH)/7 | S0HESH
net income to total assets X10 27|0| A/ HF S KA
Profitability operating income to total 11 oHoi0|oymREXIA
assets esrTeren=
earning per share X12 2=0|Q/urai T AlL
E::i:ggg retained earnings rate X13 (RFEUHZ + 0|2UUAHZ)ES KL
Dividends dividend rate X14 HE /A =S
Size In. total assets X15 EXAO| XFALHS
net working capital O =T IAl— O = H UV EXIAF
to total assets ratio X16 (FSAH - STH) S
cash flow to e ——
. HAHSIES| S E/MAx F
Cash Flow total assets ratio xi7 Judsass/Edsa
cash flow to e = o i ) = =
HoiStEsias 2/ mMaEH
total debts ratio X18 SuYSHSSEEI ST
V. A4 go] olgrm o e 9Jry, ofo] & elyof A
= 7] A Eo] ARtelE-S AAsks A8-5
A7 ik} 71950 431 AojE o] £ b 717 Ao mAlE FEks ATAeR &
Aol tigaty] Slato] ] A&S Bak Ashalxk gtk BPe) s A8
OILAMHR&D)o|| W Ex}= Sl Qo & 7197 = Aofskar o SHHsE 7]
glufafe] ZEAARS. S IMFRIERe]7]9) =+ & Aot 3 Al8-sat 7] ARy
Aol MBmepe) wolx Al delm e AFeld FAE ATHSS SAEGRY B
Bale| A Tk & Qlale] QPHRMAY $)5E A Fo| SR Aolsilrt. 74 Hs (e
HEEA] wo zn 8-S gulsial ooy up  ATRIAIE Tofs AAlaeet Au]ojyke) roh
ShA] ] A& A 2T ojsk Ase] B AR ATRs R (Table 6) 3} 2T 10
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Table 6. Correlation Matrix

Pearson Coefficient

rating Q1 Q2 DEV X8 X9 X12 X15 X16 X17

rating | Coefficient 1.00 0.187** | 0.249"** 0.02 -0.307** | -0.219*** | 0.238"** | 0.226™* | 0.408™* | 0.397***
Significant 0.03 0.00 091 0.00 0.01 0.01 0.01 0.00 0.00

Q1 Coefficient | 0.202** 1.00 0.979** 0.27* -0.07 -0.04 0.12 -0.10 0.02 0.180***
Significant 0.02 0.00 0.07 0.44 0.63 0.17 0.26 0.83 0.04

Q2 Coefficient | 0.367*** | 0.872*** 1.00 0.29* -0.07 -0.05 0.14* -0.14 0.11 0.209***
Significant 0.00 0.00 0.05 0.40 0.54 0.10 0.12 0.22 0.01
DEV | Coefficient 0.20 0.572*** | 0.555*** 1.00 -0.25* 0.19 0.14 0.26* 0.02 0.10
Significant 0.18 0.00 0.00 0.10 0.21 0.35 0.08 0.90 0.53
X8 Coefficient 0.05 0.00 -0.05 -0.295* 1.00 -0.02 -0.07 -0.10 -0.225"** -0.06
Significant 0.57 0.98 0.55 0.05 0.79 0.42 0.27 0.01 0.49

spearman
rho

X9 Coefficient 0.13 | 0.270"* | .326"** 0.28* 0.05 1.00 0.05 -0.14* -0.12 -0.11
Significant 0.14 0.00 0.00 0.06 0.57 0.60 0.09 0.16 0.20
X12 Coefficient | 0.293*** 0.14 0.246*** 0.14 0.03 0.15* 1.00 0.229"** -0.03 0.08
Significant 0.00 0.11 0.00 0.37 0.73 0.07 0.01 0.74 0.33

X15 Coefficient | 0.196** -0.12 -0.197* | 0.357** -0.04 -0.17* 0.289"** 1.00 -0.190* 0.197*
Significant 0.02 0.14 0.02 0.01 0.62 0.05 0.00 0.03 0.02
X16 Coefficient | 0.329"** 0.11 0.272*** 0.11 -0.04 0.03 0.00 -.248* 1.00 0.14*
Significant 0.00 0.21 0.00 0.46 0.61 0.74 0.98 0.00 0.10
X17 Coefficient | 0.279** | 0.187** 0.190* 0.14 0.12 0.02 0.216"** 0.10 0.15* 1.00

Significant 0.00 0.03 0.03 0.35 0.18 0.79 0.01 0.25 0.09

* : The significance at 10% level
** . The significance at 5% level

. The significance at 1% level
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Table 7. Regression Results of the Model 1
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M0z gofat A9 AL Ucks 2
o] A= et

ATRPO] Fdigoh o) 2 s
7k0] ARRIAS Bl At S

2
Rating = o+ 3, DEV+ 3,X8 + 3, X0+ 3,X12 + 3, X15 + B, X16 + 3. X17+ 3, >, Di

i=1

Coefficient t-value p-value
Intercept(c) 4927 1.600 0.119
DEV(S3,) -0.043 -1.361 0.182
X8(35) -0.001 -1.026 0.312
X9(B3) 0.925 0.842 0.405
X12(6,) 6.94E-06 0.811 0.423
X15(35) 0.247 2.206** 0.034
X16() 1.357 1.488 0.146
X17(5;) 16.700 2.236** 0.032
year_d1 -0.043 -0.121 0.904
year_d2 -0.118 -0.345 0.733
F-value 2.285(0.039)
Statistics for (p-value)
Model —
R? 0.208
** 1 The significance at 5% level
Rating AEEES AlEEE = M4EA2 12 ~ D= 1)
DEV o JHEHH|
X8 D HEWRF
X9 (ST EHEN-M|IZSHEM)ET | SOHEH
X12 D 0| /LB TA
X15 D BARE| AL
X16 D (RSAR-FES RS AL
X17 D AHEESHBS ST SR

year_d c e ol



130 ofgjulzy2dT A9A A4z 20189 129

A7 AR E oW FAK OB FolsAl=
ookt AIFERHSRE X12(520]Q)/ a5
), X15(FAHEe] 2pdt]), X16{(H-5A4HA-
e A/FAAN 2Rlar X17(Y A dT
SE/BHFAADL Tolds A geel Ao
Yk rho WIFol|A] AE2AQ1 fejzolA] FA
Hog [ofgt Ao AArE AA=S
ok 7197QDE}E 7HHH|(DEV) S Ad=rkA|
A} glojLs AaiA|g=et Aoyt rho W
~of| ] HGHR1 fFolpollA] SAHOR
A AT AR, AR
X17(J A5 H TS5/ HawsAH4h o] 1o
‘A=t Aujojul rho R4 HAEH
FolpEolla FAHORE fo5t H(+)9
AL A= on, XO(EH ST )2
»aolut tho gko] 0.027(p-%F © 0.00)% 1%
FolgollA] FAIROE o5t H(+)e] A
7F A=t 71971x1(Q2)2t 7] (DEV)
O] A A AT mjojs Aot Ao
o7k rho HL5FoA] HEHQ FoldolA &
AH o Folgt H(+)e] gho] 7=t A
R X12(50] 0/ 54)9) 9F X17(Y
P TH/BAFSAADo] Tojs A
2o} Aujofut tho Mol A 25291 H-2o4=
TollA] FAHCRE ol ()2 #ATE A
g9l o, XO(uiEN 57T X16{(H-54F
AGE R AN /EAAH Au]ofut rhoof| ARk
EAA R Folet A(+)e] AEiAZE A=
Atk X15(FAFARY] Apdeh4)e] 79 moj
ARRIA EAollAE B freldrolA
FAACE FoJstA] ¢hgkot, AuFolut rho
o ATk -0.197(p-%k ¢ 0.02)% 5% o=
A BAH SR Fofgh K(-) 2] A7 A%

At

A B AT} mlols Aot A
olqt rho W5 F A} 2pol= glgle), A+t
o] FHHl A8-5F(rating) 7 7|7 HA]
(Q17} Q2)+= H(+)2] A ZE A7 =] 2t
Al1-8-5d (rating)> 7HH| 2= FAHCR H

>

ox o )y rlr 1o 4 Ar
d) rp‘_lg

¢

[(Q1¥} Q2)= 7Y
A7k AElen, dAdsdasEt
ool thsie H+)e] deArE A=

N
-
Wi

o
=
=
=
N
i
o
N
2
e
O

olrt
j
=2
=)

s Uehlls  Fg>
2.285(p-gk : 0.039)= HFAQ! o4 5%
oA BAX R FoJgt A oE Ve
et Zlog FAES) nagol dyes
Uehls 424 ARAGR )= 0.2082 A4
S Pel=

R AR X1S5(EAEe] Addl4)
O] Ag=gko] 0.247(p-gk  0.039)E HF4<l
ol SuollA] BAIHCR Folst A(+)9]
ol AA=IL), o= 7199 &Mt qps)
A9 FFE v =
S ¢ o XIS sAT s S/ EdE
Ao 79 Alg=gke] 16.700(p-gk : 0.032)

2 AEAR) fole Sweld BANeR §

ol

o
o, -
ol

N

o
olgh J(+)2] gho] WYt - Aol AL
I AGEFE WAEES B )]

[e)
SO AFasel ok FRAol the i
1

=]
g 53], JYLEOE P BFEFo
j}_ =

shata} g,
12) "B 19 FoIA X15(EAAL] A7t 5
Axow foat 4wl AL AYEIU x17
(FUEATES/FFFAMDS B} HiE
A Qe Bt BALCR Refsk Y02
AL A Wb Bl JAnEAT
sg0] Aol We JFS A ek 4

1o - [e}
o~ o
4= At

o ot

=20

— 1
o)
=

i



Ade] 20| 71Q7H% AS5H

Table 8. Regression Results of the Model 2

o wAlE 4

2
Q, = a+ B, DEV+ 3,X8+ B, X9+ 3,X12+ B, X15 + B, X16 + 3. X17+ 3,y | Di

i=1

3%

131

Coefficient t-value p-value
Intercept(c) 2.248 1.529 0.135
EV(3,) 0.028 1.851* 0.073
X8(3,) 9.901E-05 0.329 0.744
X9(0) 0.993 1.895* 0.066
X12(5,) 6.513E-08 0.016 0.987
X15(05) -0.063 -1.177 0.247
X16(55) 0.201 0.462 0.647
X17(8;) -0.113 -0.032 0.975
year_d1 0.201 1.181 0.246
year_d2 0.058 0.355 0.725
o F-value 1.297(0.273)
Statistics for (p-value)
Model P 0.057
* 1 The significance at 10% level
Q1 D (FAL] AETIRI+ERS| A|BTER)ALS] EETER|
DEV L
X8 &=
X9 (27N SHEH-HT | ZHEH)HT | SIHEA
X12 =0| /A
X15 EAtotel Ateich
X16 (FSAH-FSEX)E AL
X7 A EHFSEET A
year_d oz Cf{o|H 4
oM BAXOR GelohA ok A0R AHE & 135703 1 014007 AFH feols
olck. ol il XB(REN/ AN A4S - FolA BAHOR FOl5H] e A0 A
0.001(p-gk : 0.312), XO(Wj&HS57HN)e] 7| At
TR 0.925(p-4k ¢ 0.405), X12(s=0]2/Rtsy 7] A&o] 48wl vl 9= A
ZA15) 0] AGEES 0.000(p-gk © 0.423) Z1e] g w170 Au ] A& 485
TXIGUREAA-RE LA/ FANE] AGgh o PGS vIAA gk o eprh, B
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Table 9. Regression Results of the Model 3

2
Q, = a+ B, DEV+ 3,X8+ B, X9+ 3,X12+ B, X15 + B, X16 + 3. X17+ 3,y | Di

i=1

Coefficient t-value p-value
A(ar) 2.283 1.667 0.104
DEV(f3,) 0.027 1.901* 0.066
X8(3,) 1.105E-05 0.039 0.969
X9(05) 1.135 2.324* 0.026
X12(5,) 3.385E-06 0.890 0.380
X15(05) -0.084 -1.679 0.102
X16(0) 0.405 0.999 0.325
X17(58-) 4,082 1.229 0.227
year_d1 0.172 1.084 0.286
year_d2 0.031 0.206 0.838
N F-value 2.110(0.055)
Statistics for ~ (P-value)
Model —
R2 0.185
* 1 The significance at 10% level
** . The significance at 5% level
@2 o FAO| AIBTERIRRLS| R TIR]
DEV =
X8 CEWEEF
X9 (R EHENU-MT | ZSHEH) T |SIHEA
X12 0|l L
X15 D BAHL] A
X16 D (REAL-FESFM)ES AL
X17 C SIS EET A
yeard Y=Y C{O|HE
00.227)2 ZEAR] folrollA EAA & vl 47 Tobin's Qell sl 73t A
o fele oo Aow Qs ) g 270) Anke} AX|EA| Aphe] <|Z}
Al Aol 1Mol A dae B digole] SR 1A7kAe] A FFS
Aol AP7HA S7golA Bl Al S22 Al Rtk AS w379 HAANE Eote
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