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e 3, v ay dd 3|FEA(FE PRM: fixed effects model
panel regression) 2lo] Melx et
yAay g FATHdE ArFeE AL37)
(CrScore)¥} A &H7HE53(CrScore)oll M A= P 2
Akl Fo Al 78l Z]'Z]E H]&(RoDR)¥ 1
4E T E(LnEmp) 2t AxKlag)s E=SdeH, ()= FEAISTH
A
A

Jou o Hrt

il

_1\1

A G A1 SARERT Y 2 B 71
% e ago] g gl o 3T A e 3
ofel, A FAeNE (HFAD)E TR} vl7) jd o) F
}1

7HA st Wsht QA A RIIE S

Z AR A () 7H 1L 30719 NewFim) 2 714
2. 71=84l FA4F (RoDR) ¥ 7HA 3. J_%%}g (LnEmp) 1%
o] ALE5F(CrGrade)ell MX= QTS HAFe] 98 19 &
I g g Aleln, A 2) 47 ﬂ% ato] 2183744
F(CrScore)ell VA= G2 HTa7] 918 3] olth
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FRTRol gt MBENO ONE B HWENH T MM vs. 94T A

[2EH: £ 2]
leEy |
e I
dg HE h
\ .| == 80y

re
ol
ch
=2
-

(e 2723 g
< 2> A7 20 d2F 20l vrgst 20 =7 2Y
CrGradeit = B¢ + B NewFirmi; + B,RnDR; + BolnterestR;; + 51)ROA; + B1iLnAsset;
+ BsLnEmpiej + BslnAgei; + BsLnSalesP;; +u +A teq 3)
+ B¢TangR;; + B;SrDebtRi; + S sDebtR;;
+ BolnterestR;; + S ,0ROA;; + £ 1LnAsset;; CrScoreit = B¢ + BNewFirmy; + S,ERnDR);y;
tu A tey 1) + B:E(LnEnp), + SalnAge; + BsLnSalesP;
+ PBeTangRiy; + B7SDebtR;; + SsDebtR
CrScoreit = B¢ + B NewFirmi,; + /3,RnDR;y; + BonterestR;; + 31)ROA;; + 3 11LnAsset;
+ Bs;LnEmpiy + B4lnAge + BsLnSalesP; +u +A ey ()
+ B¢TangR;; + S7SrDebtR;; + S sDebtR;,
+ BolnterestRy, + B10ROA;, + A 1LnAsset;, ETRIFE F45E 7184 FAERDR) ¥ 18HE
tu FA tey ) S ZHE[LnEmp))S #4317 8 THe FHYRHLS (5-1)
9 59 Atk 19 FARGIAE ETRSA 8
3.2.2.2 931338 2: |V(instrument variable, =t 4, CrScore)9} 71919] 9l Foi(LnWageP) 4 F-7171x] A4k
%) DY d (LnvaP) 5ol 71&8A 2 ug A%y FHdo] 7]
<1 2>ofli= A4 74 (CrScore) B 784l F21 Ul ol xR
1EAE oY A9, WAEE FAIs] flste] =WV
instrument variable)E ©]-&3t ATFRY 28 AAISIL it} 1 194 £4: AL27 §AFR 9 180 v X IF
AN 4 7ledA B 9 1838E 9FE et
37 dFE oA 2 E¥o wkgsith olo] wef, 714 RnDRit = By + £8/GGrade; + SoLnEmpy
718 B 9 183E o7 A WAdSs A + BNewFim; + BJnWageP, + SsLnVaPy
ozZH AFATe tist AFEE Eo|7|2 sty FHH 7] + BeTangR; + B7DebtRy + BSDebtR;;
= FAHE[RnDR]) B 574 ILE&7HE[Ln(Emp)]°] A€ 25 + BoROA, + BiolnterestR,, + B CashR,  (5-1)
2 528 3) 9 @< ofdet 2o Stata TR ISt + BpTumovery + B SYRK, + u +A + &y
o] & =T AR AAS AAE A g
LnEmpit = By + 31GGrade, + S>RoDR;
23 £4: ALT7 g nRE IF + BNewFimm,; + S.LnWageP; + BsLnVaPi,
+ BTangRi,j + B7DebtR + [sSrDebtR;;
CrGradeit = By + BNewFirm; + S2E(RnDR);; + B9ROA; + 43 0lnterestR;, + A31,CashR; (52
+ B:E(nEnp); + SidnAge; + SsLnSalesP; + BpTumovery + B33 2 YiXXy +u +A, + &y

+ BéTangRi,t + B7SfD3btRi,t + PBsDebtRi
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HYHE - YHZ - Yy
<E 1> #HF Ho| Y A4
s 5| ] Ho| E= AEA
CrGrade NICE A2EIISZ NICE A7} BIISZ (158 Hm)
CrScore NICE AlSH7Rs NICE A7} H7 IR (1,0008 Hm)
RnDR 7|EsAl SXRIE HIg [7 IS AR IR E() RS (-1)]
E[RNDR] 5 SN SARIE HIg TS D8 12RE0| MY
LnEmp IBFE 12 Ln[B2=(t)]
E[LnEmp] Y 188E 72 T Y 228 E{o| FXZL
NewFim Al E7(el ofn| WA 7194 Aol % 244 0[Blo|E 1, O 0
LnAge 7leioied 21gk Ln[7 209, BR) Ui - 7|iAdRlole]
LnSalesP Zolel 10Igt ofEey 23t Ln[oHZol(t/ B eiat1), Thel 28, ]
TangR FadlE [FERMAKt) RS K1)
DebtR S5 A2l vig (SRS A () RS A ()]
SrDebtR EP| 2AfHlg =T 2] [RSFAEY RS A()]
ROA Exrko[olE [ME 17 [20] () RHAHE(E1)]
InterestR O[x} HIZ [O1RIH [ B(t)/ FAHS 2H(t-1)]
LnAsset AP E 71 72 Ln(APASY, Ei9): Figl)
CashR &3 blS [T 28] (B2 U B2 STIEOARB(Y]
Turnover EXEIEE (ST 2] [CHE U/ RS H(E-1)]
LnWageP olgt of (=4 mE)] LS00/ |= i), Tl &gl &)
LnVaP olEt HIIR| (SRS L[S P X1 BLIA1), Thel: &S, 2
YHO - Yr15 01 Cf0| B4 (ST D8] St 7[20[H 1, Of{E 0
u =R
A AAT(AIRY SN
e Jlot ol =8 o}
V., Al==M A vlE 5 AEIA A AR 716l de A
T 9= "8 #S5A(outlienE FHEHE 719> AL
41 EEME U 7|2 =7 o} dg 5] A4k | %‘3—'1 50l _%iﬂlfr, XPj& %37} Gl
Hog o} AAakS o] get Fusl FAF FHEA 7, &
woulje] o] 2 A9, SAFRIL S0 A7t El
= A7l A= NICE 41-88719] KIS VALUE t]o]Ejuo] A et
BuE Fusel 00900 VIS 2] AT 7L gy oo Bye AR del @ el BEg A1z
A, 20009 20153714 ?iﬁl. 717kl &g sl ue] iﬂf jm jio:f] o Sfi Ei%ﬁ] @ #ﬂ jj A
ol AT 27 A TEI 10908 ok 2001 ¥ ‘IT"]—O ol & j%—a” T oA = AAFSATE
& v © < Hz 68,9467 T2 T 51,9037 AZ7}F Bl AREE QT
208 &1 V1SS AESE W <E 2ol BA ERE AT 710 0 AR N
%}}H, é]T—_L 2d o) 5—/‘]' EHAO]'Q A E‘l H]ZHPF@ AEE o _]—,_%_o] =78t 7]§ﬂ]- 18-0] 7:!'_/17\_?1‘ 7]%% 5]

olg o] WMAkE AE AF5E O Stk
AR, B Qo] WAggk AEel Bed FuAt AL ¢

200

et

Asia-Pacific Journal of Business Venturing and Entrepreneurship Vol.15 No.2



g 250 ug £F0 A2 BRHAA et NEF N NAE I HHEE B ME vs. 4T WM
<H 2> 0iEY HE EX
oz TR E2A) A8 BE@) OIAS(D) TAHI(B/A)
2009 6,573 4,147 2,426 63.1%
2010 7,678 5,009 2,669 65.2%
2011 8,940 5,948 2,992 66.5%
2012 10,256 7,136 3,120 69.6%
2013 11,251 8,684 2,567 772%
2014 11,894 10,006 1,888 84.1%
2015 12,354 10,973 1,381 88.8%
A 68,946 51,903 17,043 75.3%
< 3> Hd™ J|x SAY
e BEA| gz YU EEERA 223t ozt
CrScore 51,903 540.9230 541.0000 117.2360 0.0000 980.0000
CrGrade 51,903 7.5378 8.0000 1.8432 1.0000 15.0000
RnDR 51,903 0.0034 0.0000 0.0196 0.0000 0.2565
LnEmp 51,903 1.8016 1.7918 0.6467 0.0000 5.8833
NewFirm 51,903 0.1233 0.0000 0.3288 0.0000 1.0000
LnAge 51,903 21315 2.3026 0.7414 0.6931 4.7536
LnSalesP 51,903 0.3557 0.2560 0.3199 0.0000 3.5800
TangR 51,903 0.3789 0.3135 0.3270 0.0000 1.0193
DebtR 51,903 0.6487 0.6773 0.2064 0.0000 1.0000
SrDebtR 51,903 0.3930 0.3677 0.2612 0.0000 1.0000
ROA 51,903 0.0859 0.0582 0.1185 -0.6749 0.6528
InterestR 51,903 0.0327 0.0328 0.0323 0.0000 0.2561
LnAsset 51,903 13.9850 14.0895 0.5617 4.5433 17.9084
Turnover 51,903 1.7444 1.3834 1.4048 0.0000 8.5315
LnWageP 51,903 0.0272 0.0155 0.0421 0.0000 1.4248
<E oA & dAFelA AR Fo AFEel #d 71x YellE A9 Fol(LnWageP)o] AR 17 HS 0.02,
A A olek AE887F H9(CrScore) o] Bt oF FARZ 001, EFHAR= 0.040]t o) FA7F AAE el
540974, 158 2 &2 #kE NICE Al-§37} SH(CrGrade)2] A8 AR FEE AR Atk Tk AoE g
B2 oF 7.54, AT 7= HAFAA EH]E(RiDR) 2 Hh
e oF 0.34%, T4 0.00%, FEHAE 19%e]Th 1
$3%F T (LnBmp)2] Hr oF 1.800]9, F4akS 1.79, & 4.2 AN BM
FHARE 0640tk FAWTA 7195 A (LnAge)Tt FH
4 1909 HE N (LnSalesP)?] AAZTIGE BHS A7 2.13, B AT Ao® ® W 7+ 23 AReAS Fols
03507 TdEE A 23026, 02560, EFAARE A7 9] ZJ#A G (correlation coefficient) = 373}, <3 4>0f Ko
0.7414, 03199°]tk. FFARRE ¥]E(TangR)S] Btk oF Z3 oItk AT BAS thasr BAoAL Wi 7} vk
37.8%, THEE °F 31.3%, FFHARE oF 32.7%0Ith. A A Wie] 7 oju)7} sHgAo|A] otk B Ao T
of tiFAFT A AR Yehls FAH]E(DebtR) 3 Wl AgH7t Sge 158 /)% A EA%(CrGrade) 9
7] A E(SrDebtR) 2] 3t 7k °F 64.8%, 39.3%0] Tk NICE A1-885(CiScore) 5 7] 0.2 Sawisel 7]E8a &
FE BFEHARE oF 20.6%, 26.1%clth FAAKEO|0NE 2 W] &(RnDR)S A4 7F S5 2 Agdsl tial] 1% 5
(ROA)S] Fat gk oF 8.5%C1™, TFh= oF 5.8%, ETHA} oA EAHCE FAT FH dARAE etk L
i oF ool oAk & (nteresR) 2] FA G o8 3279%°1 Bankmpye] thal F FEESE 1% BAX FIREolA
W, GRS 328%, A oF 323%0Ith SAMEAE opyyo) gmmAE zteth B9 279 gupas
(Turnover)®] Bt oF 1744%°1, TFEh °F 1383%, & (NewFirm):= A G375 1% FFol|A EAH T §-o3
AR oF 1404%0Ith A7) FA€l 191 i) F7] FHef= 29 ABBAE FH ], AL F98H Fe 29
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7199 % (LnAge), FAMECR Hr7tE FHY 1919 dF
(LnWageP) = A8 7H 53 Ag-ol diste] 1% 3ol

AAA o 7=yl Fakel 18352 A8H7 A A frolgh khel AE Btk FoHR0A) I 1% F
S %ol 33A 9FL JRE 2oz BT £ AN §AFEAN Bl FRUAS A ol 3714
om, 7IE AddATelM 7Idst =7F Bl Al = ogo] ANEFF 7 E AdA Tl %“éxﬁ‘l &= v
s8s ZlEdilely e HA40 Vedal FAR He Bhls 2e stk F3 AR E(TangR), FATE] S
Bo)A olefdt ey FxE B vg2 7149 A7), 4 (Turnover)& 1% F=olA F28 FHH< *“44474101] Ao,
e A9 7Y T ARt 4 F s Ak AR E(DebtR) 7 71 AT (LnAsset)= 1% Tl M=z
ATt 5t 5 BAE HRlHh
FANOE HhE AU 1909 JTLawaeh)E A EFE B AT B feld vl 59 W ¢ uE
SHY AEAF 1% FAA FA% HHY AZ FAE 33 (multicollinearity) A15 FU4& 7lsAdo] AY, o)&
o7 Fo3t AAF vdebgth A E 7199 /1Y oY == Slsto] BAF A S(VIF: variance inflation factor)E 7353+t

<E 4> H$ T Toj2 ABS
Hel CrScore CrGrade RnDR LnEmp NewFirm LnAge LnWageP TangR Turnover ROA DebtR
CrGrade 0.906*+* 1
RnDR 0.049** 0.046** 1
Ln_Emp 0.048** 0.048*** 0.097*** 1
NewFirm -0.062 -0.116* 0.027** -0.034*** 1
LnAge 0.047 0.088 0.028** 0.005 0.130*** 1
LnWageP 0.048*+ 0.041*+ -0.015%* -0.015** 0.058** 0.040** 1
TangR 0.018** 0.075** -0.162** -0.162** -0.078*** 0.135*** -0.275** 1
Turnover 0.152** 0.071** 0.089*** 0.089*** 0.000 0.179** 0.233*** -0.336*** 1
ROA 0.385** 0.322*+ 0.025** 0.025** 0.015** 0.107** 0.015** 0.558*** 0.371** 1
DebtR -0.379*** -0.335*** -0.010™ -0.010* -0.038*** 0.059*** -0.070** 0.169** -0.137** 0.139** 1
LnAsset -0.173* -0.057*** 0.168™* 0.168** 0.023* 0.182** 0.095** -0.014** -0.329*** 0.263** 0.174*

* p<.1** p<.05 *** p<.001

4.3. 3HEN

re

A7

R 3 (OLS: ordinary least squares)¥}
§Hq‘ﬂ’“(RE PRM: random effects panel
2] FaAe &3t Breusch

da e
regression) THAY,
9} Pagand 1%

SH-ATF 74 (Hausman test)ol] Wt A7 7199 a1/t &

Aol sAlell wigH e nAgad REs P Agst o

23a¥ dd 37FA(FE PRM: fixed effect
panel regression)s 7] 2R E O 7 e} HAASH Y Luts] A
AlZH s 59k REYshe

AeHE Zlolet,

2 Ao 4 71 1904 63 T,

m
-Im
p-|
a

boi
X

719 (NewFirm)®] 11§

202

A7 5

_‘I

%"F @@(Breusch Pagan Lagrange
multiplier test: LM 717)3} /lE7199 w3t SA3 BHg

A& (LnEmp)3} 7]1&9

20| &

1

fud

1—m J

MESE0 OIX

2 A5 2

FZHRnDR)7}

AL 75 F(CrGrade)oll mXE= &
2 A9s A <k 550 e
ARAY 58 BEUE 239 AP
St

7184l FARDR)Y] 73 ' AL()elARt wEel Al
ol 27022 1% FoM BAA F8 el #e e
U, A71490 SdolA BAE fo4ol dch 1§
(LnEmp)°] 41§87} 5w (CrGrade)oll W& P #4
A3, AFAE®) 24AE )N HER AF glol
0.132, 0274% ALFH7} S0 1% FF) EAHeR &
ot HHel s dvERSITE 2d oo Alat F7IY
(NewFirm)®] 79~ et Al #hel 04742 1% FolA F
AXORE F F()9 ol FA7IHA A&-FFol
047455 W2 Z9E FAF & ory Fuz 7| A
(LnAge)®] 749 FAZM)F-E 3AALW3)7HA ] HlEr A
4 7ko] 0233, 0286, 0.307, 04830.% 1% o)A Fost
°ok(+)°15}.

o

iol—

AN o
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NEYN L 18 £F0 A4D FRHUHN gt MEFN ONE FF: HHEH FH M vs. 4T WA
<E 5> 272 Feirlgiel J|EsA £X Y 180 ASSIo| 0XE &3
Eama SHZiRI=(=0) Cie ol=(=1) 2xiRI=(=0) 3RIPI=(=3)
Carade HIE} A5 1 stat HIE} i t stat HE} A< t stat HIE A t stat
RnDR(t-) 2.702%* 4.55 0.323 1.32 0.029 0.17 -0.255 -0.82
LnEmp(t-)) 0.132** 8.62 0.276* 11.10 -0.004 -0.23 -0.023 -1.00
NewFirm(t-) 0474 -8.36 -0.272%* -13.98 -0.232%* -12.97 -0.319* -17.06
LnAge 0.233™* 11.86 0.230* 10.99 0.244* 10.43 0.287** 7.92
LnSalesP 0.452++* 12.34 0.826** 14.79 0417 1042 0.443** 9.73
TangR 0.588** 8.7 0.716™* 9.68 0.607** 747 0.689** 6.90
SR_DebtR -0.590*** -11.17 -0.647** -11.46 -0.693*** -11.14 -0.677** -9.07
DebtR -2.847** -38.01 -2.890** -35.42 -2.874** -31.71 -2.825** -25.19
InterestR -3.691** -2.87 -3.642%* -2.66 -5.139%* -5.89 -4.873** -491
ROA 4.210™* 42.56 4.242% 40.30 4.7. 40.39 4.885™* 33.01
LnAsset 0.114** 4.63 0.025** 0.88 0.074** 234 -0.019* 047
Constant 6.454"* 19.63 7.372%* 19.63 7438 17.67 8.689** 16.77
Obs. (Firms) 51,903 (12,028) 45502 (11,476) 38,077 (10,831) 29,116 ©,779)
R2 (between) 0.3393 0.3463 0.3737 0.3824
F test 576.92** 476 .57 407.78*** 312.44*
LM test 14,421.80** 12,827.98*** 9,680.73*** 6,639.12***
Hausman test 381.27** 373.97** 566.00*** 586.79***
VIF test 1.02 ~ 1.60 1.00 ~ 1.97 1.01 ~ 157 1.00 ~ 1.54
* p<.1** p<.05 *** p<.007, LT MBHIISZ(CrGrade, 158 )
ANAR FHAN G| EATS FUF & Ak F 4.3.2 7|&£8M X ¥ 10| MEHSOH OR
AL 1999 WEH(LnSalesP)] FF SFATMFE 32+ = 53
E3YHA 1% FEelld SAH R 793 KHel AaE
G824 14 o] 79 P (niE - ] ]
s, A W E(TTumovergl)) BF AIREOFH g a2 21, 31 2 428 BFe) S8, it
SARAEE)7HA 1% FEelA SAHCE G FH 2 45 ﬂ?jﬂ?j(NewFinn)ﬂr 71949 714841 FAHRDR) H
\_. L =
W}E HojFE @] HAH]E(SR DebtR)¥ -2 1] (DebtR) T SLnEmp)©] A Crscore)ol]l HIAE EE 17
o] o]#} H]§ o] A% AFAE()FE AL .
9] o] ]’/\ ]E(InterestR);J “[; 3 1_0 t5H 03 2F (t+3)7} w1 9y Qﬂ%@.p_i Age A Yehha gk 13
2] 19 Fo|lA EAA O o] &} oo o . ) ] i
] 1% T’\L‘Oﬂ_i oﬁ]ﬁ——i—‘ﬂ‘v’]ﬂ'ﬁ ),] %):E L]—E]—ﬂ\:]— Eﬂ]' 1:]66]0] ﬁ%lﬂ%g‘ﬂ, E?Séﬂl @,%“‘38 ’E‘Z’“ﬂ' %ili]-jl
SEEEEE SrCE R L T R I E R o R,
= A gl AR FE VAE AOE WX 1 w442 v sReaRe] 1871 1A
b B
AW 7y Fa9 184F w2 AEeu T HHsto 5 5 5
P TER A LB AL AECHA WA e paw an aganed) v RN BAN0R
¢ ARSI 200 o« A = 3E
At gy 7 B o 7 ﬁE"i°1]f‘1 847t o3t k4o ke YrhjAul, grHow T A
o wegEa Gles & o Ak APALRe S BT o wagon gos shgith 793, 18(LnEmp)o] 418
7 3k AlgFGTto| A T|&dAl Al 18 S 7 = . _
190ell gk Agg7kelA 71eSAl FAv J—%L_ T 7l H7PAS(CrSeore)oll QS HAS A} dgedn, o A
Aol 71 Aol A, Aol SN G AT gpyog 1y 2ol BARCR F3 Fed dloltt
La2 AEH7E Sl AZAoR wgHL eE & AR AT 71 NewFim)®] A9 1% F3ol Ag
2= 0] - - _ -
T ek . e o) o L W ool dsiel AR FOIR 209 9% v
=R 7 S /I\‘ 29l 71 2F= O o] od3dko] A = — = -
A VRO T 2B AT DO AR BE a iudataee) 93¢ 242 23t dgaEed
H}sE0l S pl = E£i7}1\‘53 ALE LZQ‘ _
SELE "ITel S, T S ABT UE REAL gy gage depigon, be dnenel 1% &
aaf Agst glod, AU P AL VITE gy g0z fog dmel R vIAh a7 3
B~ = o = 2= 5
£ Sk oL Sl EHA BAG LRI D e g crot agdtel aw 24 249
B/ wFe AP BN dFeR o s g0
WobEolA T Y& & % 9lek
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<E 6 272 Jlgiel 71&84l £x U 10| NG WIIES0 DX BT
Eau iEtete=(-0) ) Aotz el
CScore HiE} 2 t stat HE} A5 1 stat wilE} A2 t stat HIE} i t stat
RNDR(t) 110,279 288 0811 0.06 1504 013 15,657 078
LnEmp(t4) 8.046" 8.64 19.397* 13.00 0237 022 2932 229
NewFirm(td) 14,728 7.31 7,097 586 28107 260 9375+ 861
LnAge 2,820 243 1841 155 134 101 -3.624* 1.94
LnSalesP 31777 14.47 57,268 17.40 27.356% 1176 26,680 10.23
TangR 37.035™ 9.15 45140 10.56 35,243+ 7.49 36,245 6.28
SR_DebtR 31.916™ 9.99 33,862+ 1174 38,933+ 1064 36,614 853
DebtR 182576 4066 186,523 3943 188,358 3584 -185.860* -29.30
InterestR 133.205% 395 141490 368 143.668* 417 91,005 235
ROA 270.714™ 4359 273076 4287 303.414* 4247 319.491 % 36.15
LnAsset 19.724% 1284 25,303 14,94 -18.730* 1001 22,006 933
Constant 884.444 4378 941,044 4239 808,862 3582 950,727 2090
Obs. (Firms) 51,903 (12,028) 45,502 (11,476) 38077 (10,831) 29,116 0,779)
R2 (between) 0.3067 0.3227 0.3379 0.3481
F test 60211 61092 505,21 33060
LM test 15,326.57* 14,318.34* 11,204.87* 7,886,551
Hausman test 333.98*** 276.85*** 543.89** 57417
VIF test 1.02 ~ 1.60 101 ~ 197 101 ~ 157 100 ~ 1.54

*p<.1 ™ p<.05 *** p<.001, BLHT MBEHIIES(CScore, 1,0008 2HY)

4 199 wE A (LnSalesP)Z F-HAE B]E(TangR)
2837 m A= FFo] AFARMFTE 3AAE(1+3)
A 1% el SARORE Fogs Yeha glor, &
7] FAH]E(SR DebtR)¥  FAH|E(DebtR)=F oA} B
(InterestR)2]  74-¢- A&F7HFol AgAL@®TH 3ARIE
EBYHA 1% T2l AR F93t 39 3¢S v
A4S & F 9t FARelER0A)C] AHFAEMFE 3AF
A7 1% Tl FAHLZE Fo3t 1 IF
S mRY 719 T E(LnAsset)d] - A E()F-E
S 1% FEoA FAAR o3t &9 I
Ueb ], A18-g7Hswoll W= e vk e =
ERI ST
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(FE PRM)ell Z=HG(IV: instrument variable)s =
@G|z gty A, 1HAR 7199 AFA B8 55 1Y
ato] 71282 FAHRnDR) 3 118 E(LnEmp) AFAE S
FAs7|® gtk ojyd 49 At A7 oH ol
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The Effects of Technology Innovation and Employment on
Start-ups’ Credit Ratings: Asymmetric Information Hypothesis
vs Competence Hypothesis*

Choi, Young-Cheol™
Yang, Taeho™
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Kim, Sunghwan

Abstract

In this study, we investigate the effects of technology innovation investments and employment on credit ratings of very small start-up
businesses using the data period of 2009 till 2015 test two hypotheses: asymmetric information hypothesis or competence hypothesis. We
use financial and non-financial data of 51,903 observations of 12,028 small businesses from a database of a commercial bank and fixed
effects panel models and two-stage instrumental variable models. We find that in the short-run small size startups show lower credit
ratings than non-startups, and that both technology innovation activities and employment capability improve their credit ratings. In the
long-run, technology innovation investments do not improve their credit ratings of later years while employment capability improve their
credit ratings of the subsequent year. In addition, the age of startups improves their credit ratings of the current year and until the
subsequent two years while employee productivity, fixed ratio and ROA positively affect their credit ratings for up to three years.
However, short-term and overall debt ratios, cost of borrowings and firm-size negatively affect their credit ratings for up to three years.
The results of the study on credit ratings suggest that credit rating agencies seem to consider both technology innovation activities and
employment capability in the credit ratings of small start-ups as ‘competence factors’ rather than ‘asymmetric information factors’ with
inefficiency and cost burdens. The results also suggest that we must find ways to reflect properly the severe asymmetric information of

the early-stage start-ups, and technology innovation activities and employment capability in the credit rating formula.

Keywords: start-ups, credit rating, technology innovation, employment, instrumental variable
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