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A E1-27199(2018)<> 2008 FH 20187FA o] AA] IA
g 719 A delEE FAste desEs FA9E AY
g TS iR oRr A F s A o

ol tiE A7 Soirh ZALE 3]9EA 3 AP
e o8] HeFE AdE dSsplen, dA B
A5 A&es HEE doleslel tal 86%, 87%2] 5 4
FIEE BT
A4 ERPQ018) 2008 FE 2013744 e 714
s 2 ARY Aol = 355/ Ve BEOE
o tig AYMHAE 5848 Aok AT
akoict. A éﬂr 7‘*}0 A7 Eﬂ olejx

}%w F99 ne
PP ANRAT HG 1L BNGALA T1E ARA
b HEATARGE F9L oFgdte] £0 AN B
F3, RIAE MEIFE G0l AR ABNA B
% A% 9% sk 551 AT} gol sk
uol out A9} Alel &7 19E0] A AR AT

Bel Ee Qe oA BIFRL WA USS
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Belstich. wat, Auaaeo] REsn A8 A

a-ern,

o, #FH A= 75t =

3t 71909 FA oS Rl w3k AT won, o]

#H3 AT ES Aol® Els] A Folth ¥ oS5 2y

9] %7] A& Beaver(1966)2] AW B o7 AF WL

£ skl 719 HEE dEElh s dddM e 59
]

3]- t}. Z-Score EGSL\:‘ 7]‘{]3] T2k 1d A AR HolHE
gg3ato] 7199 TAF ofF-5 A esith Beaver(1966)8] &
A Ao v B2 WSS aEste] 71 B4 04
5 AWEiAn sAdcEE IS A9 =

ST Bk A gdo] Yttt 7MY § 03_
TE FHsth AR SR A Fiate] 4%
shA] ko, wolE ] L FE ¥R ¥= A &

i

O

J

F 710l o] AF-elA = SR o] A8t Ohlson(1980)
1970~1976d ¢l Ipikst 10570 7192 A4 71420 20587)
HEOF st TAF 1d Ao AT Hlo]EE o] gt =
A2~E AT S B3 A SREE AN BT Alaka et
al. 2016y FAAEZR ] AHY 707]9 =F& B8k
7t =Y AEE Fte] V€ AT =gl $AE
afu], o]o St A2 de vl AT A ZEdd faE
A AT3FA Y.

) mim Mo 2

Mo A ==
22E= ZIENE- A Z(1997), ZIT1(2004), Z12(2005)
(Administrative LT 2UF(2008), 2HEY(2012), 24T EXI21(2013),
Issue) ISl 27((2018), ZH-BEA(2018), AlEIF(2021)
THHEM
(Discriminant Beaver(1966), Altman(1968)
Analysis)
Uil =t I
(Binary Response Ohlson(1980), Zmijewski(1984),
IS ES aa e po Campbell et al.(2008)
(Corporate els)
Bankruptcy Shumway(2001
Prediction) slsims y(2001),
Chava & Jarrow(2004),
(Hazard Model)
Duffie et al.(2007)
oAz Barboza et al.(2017),
(Machine Devi & Radhika(2018),
Learning) ZEZ 9| (2019), Ysls 2 (2020)
LT 2|(2019) =22 &D3to] Y52,
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Hto] wAlHd/HEd Zlse] dHskEA HAlEYEE 7 <E 3> ABDo| 22 Al HI2Y
Mo F REAZ ATF A%HoR F¥Hm Yk ErT e
Barboza et al.(2017)% 1985 F-E] 2013714 9] u|Z3ALS 9 SXIAE] 7S Ohlson(1980), ‘=F21(2018), L4t M[5d=(2020),

Zel-Zni(2021)

2z 1d A dolHE Filo] AEA EA myol ghHEA

fis

EAAE AR, 7] U347 W(artificial neural networks) e James ot L9, SRR, HO1= (e
o= w23 Awgl mAgy 7uk e AXE HlE] MEE #igf ofal James et al.(2013), ZIEZ 2/(2019),
™Al (support vector machine), Bll7J(bagging), -/~ (boosting), ATE HE| M2 9|(2021)

e XHAES ARgoto] EEd AAE vlwelh A I James et ﬁ(glolel,l> f3ls 2(2020),
Az}, Waleld e 43 B4 wo] ABA B4 K S S 02t)

LightGBM Ke et al.(2017), O[&0| 2|(2020), ZXHY 2|(2021)

4 oo dEgel Fu A9E ANSATY. Devi
Radhika2018)= EHel RAbQl A3 ypaRA o
S EA E;q/\al §]¥1—E— 7 o

o

Aed 7k S Ak dEAl 3.1. 2X|AE 3F2M
A e g 2t e weiFglm, 58l 24 o
18]S (genetic algorithm)Z} YA+ 3 # A Shparticle swarm Fawy) d%d w2} oy WZEE wamel Ao oA
optimization) S Z-43ld oZ Ay ] o 2 S o] NAFHANO T Huas] olT) oje s FAL AA
GOl W AT AN, AYE QOO TR g gm0 ga ge mase] H4E # 9o BEu57t
=S GHEA WA A RGR IVINE DAAFA ) ol wsel A9 0137 2ALE AARNE Fajol

ARl WHES ek, 719 eel tE AUdt A5 Ao
2]

37 g9 FeEs PHE oo BoF sRisglt 93 o
RN ﬁm A EAE RIS W) 2ome @ semst 42 98e amae, Saus
5 9)(2020)= K-IFRS7} 249 20129 5E 20183744 2] 7] o WL [ oo co]o]n EEMAG] WL [01]o]ch 2
=4 . I o 1 i=} i )

AuolEE o] gt HEIHAL BEMerton) EHES EUE WIS B T NS 2AE ER 6Bl Alg ol
7b 719 A7FET =7 WMEAS o]gste] HEodS (logit) ul St & AS A HFHOTE AR
o oo (Sigmoid) TFE AHgEle] ZA2E 3RS FRATHE
AWk, A el M dole] Y BAE A oo
asplnh e vk plleld e A mdE s Ay
PEE VIS Fate] Y o] e AFE Tl

o - 1
a9 mAey 7N 2Ee) dAS 28 9 sjAEich Py=1X,,X,,...X,)= ETR TR

1+e
71%E AYAFAEA-27]9, 2018)0l4= 2008 dF-E 2018

del EelHE Robr AvE sty st v Logit(odds)=og 5= 6, +8,X, + B,X, + B,X, +.+6,X,

(2012)9] Aol whEw, SAR 7L KIFRS®E WEHH L

T e FEel sidels Mddel® Ersta AR =4

S B3] pH]EE AAoA Hold & 9lee AAlsteIth S Aedd P BEFHRCR AYE FEov,

o= 2011y AEZL B4R glo] fo]Ho] Bws| = X (i=12,..p) dFH AT FEo] T F=

sl 2011 o)|F2 ZAAHE FAARE 7)oz dloH AFHTEs vsith o= FAM(odds ratio)E % EHIH,

nfol QS ajof t] A BFEE o= BHPS ulSo] ol el e §F pe va 2ol 288 Qv

F Stk A8 guistth B3 2018 T A oA

o] WEH olF= HFE Aol o] oW o AT F(Bo+ B1Xy + 8oy + BiXy +-+ B,X,)

7o) AEHTE B ATE KIFRS AT A 9)ahat s vhe )

MWL wkd s 20119~20200 9] #HelEE BE V|YES

Jatalzlel 71 AFATRYG v HFEE AHE o A deFEoR AYE AY FHHETE |, dYFHECR A

oA 5 Aow V. AddTe oldd e b AEA koW FEUFE 02 F Ade] £ FES oS

gatol AEA TA 7INE BARQlI RAXAE IR V) ab7] Qg HlES S AeEs AYgE Pk dAF

AsSS 7o § oA AFUR, ALE WE oy, aX  F& dow dFE JI9eR, 89X dow wFy
E 5y, U9 TUAE, LightGBME B3] 72t 5gS vl 7IQIoR dadth dudow Aok d45E P e

BAgaAl S <® 2> 2ARE Aol =RS o 055 7lEo® ksl ol disiMe= dow 42

R Pro] ERaSth < 3> YT EAu ATHEF, 2018; WA, 2020)

A =Es sty BRE § A
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AL AR 1AL U pre Uehgel A
A AnE 2 A 2doR ol BF F2 dS5se
B4 wjelrt. Awrksd pAHY M4 XX, X, E T
¥ 54 Filfeature space)e HF QL wIFH 99
(non-overlapping regions) &% rth 1 & FH #AFA7F of
Sk B, Folel AR A%e AN ¥4 Pl

=

=9 i
EREU

=

- H(classification)®] 4%, 49 W 7P Zo)
£ 49 sl 7 LFES M B
37 e sl 9o nlgoltt

Classification Error=1— max(f)mk)
k

o714 p, = k FYARFE FEE m A JdoM #
% 19] ¥]&S 9uidtth ANt 2R/ /e UFY
tf

) &}HoA k7] wlEel] AU ASG(Gini index)
Eivl] | < (Entropy) & &-8-3t}(James et al., 2013).

dlob o e
o oN i

r&‘r

K
Gini index = E ﬁmk(l - ];mk)
k=1

A’ ~ ~
- E pmk'logpmk

FEntropy =

A= eE(node: PHH)ERL == TAHLLEE
ool WHrRgo R wHEojXth ZF = oA A7
NN HHHFE FLE 7T wet £7](branch)E THEO]
b, wpAeh sl FEae] dis] AdE e, wl
olHE szt QoM A WS S wrkA] 74
A71E s rHEAUTE etk AT g
2]52  CART(Classification And Regression Tree), C4.5,
CHAID(Chi-squared Automatic Interaction Detection) 5] %3l
gZo] ok, 2018; Asks £, 2020).

ARG R gdkel wh 7HE AE)
ol dolHE mE 7had Fdert glon, gapdio] of
A= Al A3t shets *17@} g Q] el 4
= aidsta ofslisty] Hrks Aol Stk shARE U
Zlole] we} Sk dlolHe] o H JJri FHunderfitting) 5>
el 4 Zh(overfitting)©] O] FolA = 2 ?}% of =zl ] o
ol HgHE dys 2d S vk <2¥ 1> ARG
R dig S A 2 OlE}.

o,

o o=

]
Ry 1’ Ry Ry
t 3

Ry Ry

X,

O2le 2xlel E21 SZHfeature space)dilM SIAIZAXLIR LT2|ES AA|

ZoE LE. 1% O8l2 2xtel SZolMel EHS0|XI 2 E (recursive
inary splitting)2 £%F Z1E HElfD, 282 122 2% Jglo wE &
IS LIF Z¥o=2 LIEIH(EX: James et al., 2013).

o it

Ho—

<O8l 1> 2xt@ EZ SZkfeature space)2| SAAFHLIF

3.3. SVM(Support Vector Machine)

MEE WE wASVM)S E8usr e 13t 31k
A 85 HolE7E &3 IFS EReHe AY REAE e
71ateta] Bdolty, M E WE wale #5A ke s
ovlsthE PHl(marginye Hoigksle 3% W(hyperplane)s 3t

Jfa l*N'

SRl T § o33 S A 4ol o, 39
08 7P VISR 49 S e T2 ol
m pAl ol e 2| piAfelel A olmay

53HK(flat affine subspace)s oJw|stH, A3 ﬂ%(linear kernel)

S AMEEE SVME FAo® e oey pohgE

2], 2019; James et al, 2013).

maximize M
B3 B15.0sByr€15Easr€p

(ﬂ0+ﬂlle +62x12+ +/6pxzp = Al(lie)

4714 O Fol obd x4 /¥ (nonnegative tuning
parameten) S &JH|stH, M wl(margin)e] WHIE &9 gt}
€€y €, SR P(slack variable)Z PFEle st AE
ii]EEI QA 9wttt

EE WE Wil R/ FAle] lolA £ g olF
oz, & Aol o HeA|wt FEA o] Hojupr &
5

Hn g FsAel e 548 AU gl 7]

_>.:
H~

A dolgAoR o RIS
gol e d=7ne %%Oﬁ%rﬂ o2 B5d B2
% A% 295 dZat

NIE oft o
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Pgolth. RS sHe WAL HE B
o vlelq g, s meel 3
L REEE

X S
aglFol oS3 GES Wt dlo] Fakel tig gabEd

o}
X M
y= arg maxzwjpij
togj=1
ovieta, 7} SrddE TEY Sl EA wE 2
Atk 45402 19 2 48 M 2YsE 29U
(AWS 9], 2021). <I¥ 2> ¥ AT AXE HE S5

Soft Voting

[ Train Data Set

' ]

Model - RF ] [ Model - SVM }

3.5. ¢#iY E2E

A XHAEE Breiman(2001)l 23l Alqkd W o= wl
ZJ(bagging) TALHE dFOow vloJHAs AT A
EdFEshe FEAEH ¥ (bootstrapping) = 3F0] HAF
delHAE o] AT BR71E Fstel Adig
hEo] ARE EEshs GAE V1M T shiolth @

o b B o Hy o K

o

FHAEE BEAENS BEste] nHd 359 oS
o] Bitg Egapy] wie] FAFOR A o5k A
o} A 29 5 vk AW BE WeE 2estd F
¥ EFE O] ARAE =Y F Q7] Wil WEE
BAFEZ Tt BYS FEIHEEA-ADY, 2021). T
o] AHJEYE w57 S8 i5axe #SA ) g F
29 AMZHYS HHESY, FE2 AHEA I oS W
TE Ud 5 e B9 AT HFE dSdtkdsks
9], 2020). <1¥ 3> 2 AT WY THAE MNITFE Al
Z481ek Zloju}y, e 9y IHAEE JAMEAUR9 Fo)
W0 Q55 ANt sHARE AREA 1 A S]] A %
B BAA A e g AEES] didk $AE &
9 A AFEAE Pk HFY] FoEE 7 YEA
ER dlolel HAFelA WA &™ dlolEQl out of

HAZAAT M178 M2 (FA79)

bag(OOB) A5 T3t 7t 4% EFolA EMF 3t
S dAgog AL folg il didl 00B A= 3t

Random Forest

Train Data Set

:
Tree 1
A
/

-

Tree2 TreeN

{ \/7\;;

/
N
Prediction N

Najorty Voting / Average Voting

Final Predicti

<O 3> Y Ze|AE JHEE

ayoz JAAY EAE BT
oA g A5t A% 2Fel Fo@
a7lolt= ojzlge] gtk olxurEel AN HAAE ohA,
A5 FLE AES B 959 FOE 29

4= 9l Th(James et al., 2013).
3.6. LightGBM

LightGBM SAbAQ Uy 7|0 s dues By 5
SR, Ke et al.(2017)0] A|AISFATE. LightGBM SJAE %
g abddE ggete] 47 UrE Adske el
EAlsl= /E MAse BAos AF¥ETh LightGBM
GBM(Graient Boosting Machine)& ¥4 A]7] 5.8 © 2 XGBoost
o] 2  RE3oltt.  GOSS(Gradient-based  One-Side
Sampling) ¥ EFB(Exclusive Feature Bundling)s A}8-3}911,
71&8 GBM ¢ag|FolA Ak ERY] Z10](depth wise)
U 8 Ed(level wise)E T8 Ae gy gz
(leaf-wise) WH o2 Es RBaslogn AL Z FAAR
on, WRe A FAATL TH EEE WEA s
Qtkeldw] 9l, 2020; =AY 9, 2021). LightGBM?] 7wt &
18E9 GBME Ao g mdahd g3 gt
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H$): E Fm(m): Z ﬂmh(z;am)

m=1 m=1

Fa)e o¥5s 7Mes $585 yo 2ARME e
deth h(zsa,)E a,9 BEHIEE 2 mle GabEd o
Folm, B, & EATF Ly, Fla))= [y— Fx) |9 #she]
el AREE grolth <ad v BAY gy 349
LightGBM®] 35 7195 vbeldch

[ Gradient Boosting Machine } { Gradient-based One-Side Sampling(G0SS) ]

Loss functions Data instances with different gradients play
different roles in the computation of
information gain

-5 Keep instances with large gradients and
‘ randomly drop instances with small gradients
i F0=- s

Exclusive Feature Bundling(EFB)
If Gradient of Loss function is 07
Yes: end learning

No: move to the opposite
direction of the gradient

In a sparse feature space, many features are
(almost) exclusive, ie., they rarely take
nonzero values simultaneously

Exlone-hot encoding

mlo o oft riz
_O‘L
X
=51
(e
i
M
o
ol
Ir

<E 4% Fio] 7 dx 8 ¥

N2 A AT

38. =4 Hlm ¥ HI} IE

=) =1=17) o8 =1=1"3 o5 226

=g0=
=TT
ERAE | oMY | MZE [, __ | #E HAgl
<J% 4> LightGBM &'& 7l 2(DataScience, 2020) SN | Us | HEoA smesy FAAE £
257 LR DT SWM "';'V“RAF' RF  |LightGBM
7. HIO|]E{ M e
3.7. HIOlH &% HEE* (655,22 | (555,22) | (655,22) | (655,22) | (655,22) | (655,22)
HIAE
<E 4> OlZY 7| mEs Hojey | (13929 | (13922) | (13922) | (13922) | (13922) | (139.22)
X3l
= hREs = HZEES = BiA norrﬁ;a}tion) st | HiEE | Erst | Eest | HIETE | olETs
2011 14 14 28 (OB 2+ dnt Hof| siEsh= R(OICk o[BS TA| 6947 71 &
BO%E k& HIO[EZ, LMA| 20%= E|IAE HO|EZ E3IC) SHEH0E
2012 B = hid 55571t &, 22717} 2ol SHEBiCk
2013 13 13 2
2014 16 16 32
2015 27 27 54 <E 6> &5 @ (Confusion Matrix)
2016 31 31 62 = 2t
= H|ZEEE Tjp|ED
2017 30 30 60 AR 2 NQ, HIZ2|E=) Y(1, 22IES)
2018 39 39 8 NO, tlERIE= TN(True Negative) FP(False Positive)
2019 67 67 134
2020 a7 a7 174 Y(1, 22ES) FN(Faluse Negative) TP(True Positive)
S| 347 347 694 E &= (accuracy)=(TN+TP) / (TN+FP+FN+TP)

B dye #EE A 7199 AFA 54 o5 B
& 7l AYATFRIEA-H71Y, 2018)F FHarste] A-u
olE1E Fg3 AeFE oF nHS AAstual ) o=
913l Pythons &-gato] A4S SFGloH, LEAA glo]Hy
F<1 Scikit-learns Azatdot wd 9= s F
e =ER /8372 Google Colabs AMHE3ISITE 84
A7 719 Aol trekel dlolEE AlFsta ol ot
©]=¢] DataGuide 5.05 &-83to] KIFRS7} Al3¥ 2011d%
B 2020971412 AA mA" 7199 AF dolHE 38
otk 7t dxnit} BelEEow AFY 7|95 AuolE
2 Adsith. 9 dolE & VISl HHe] A
(SPAC) 719> EF 7193 APFuE o] Apol7h Qlof el
A AQeelth g 719Ee] #HEFERoE HYH AHY

g dx A dHolHE 7Eer AFAVE EAlee A

|

o
)
o
u!

S

e

XU =(precision)=TP / (FP+TP)

B2 (recall)=2t ZHE(TP Rate)= TP / (FN+TP)
F1-Score=2*(rrecision * recall) / (precision+ecall)

Kappa Statistics=(Pr(a)-Pr(e)) / (1-Pr(e))

Pr(a): olZ0| X &, Pr(e): 050| oI5| UXE &5
73l 2HE(FP Rate)=1-TNR=FP / (TN+FP)

B Ao AFE oy 694 mAY 7Y F o
tolEl= 80%, 7} HolHE 20% HIERE AMEITE <%
BFE AA dFo AEE ZAAE FARY, i}

Kooy

g 2, vlolE] A9t 3H(normalization) 7 MW {5
3t

B7b 7lEow= Gt vlolElY] ¢& A3 (accuracy) W
obdet #HAG ] st e F/FE AT At 571 wAaxiSel
thet Je e, T (precision), A3 (recall), F1-Score, Kappa
Statistics, ROC-AUC(Receiver

Under the ROC Curve) HFE o] 439 th <% 66 % 3

Operating  Characteristic-Area
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oAIEY |8 KOSDAQ NFe B2I3S AIF 915 a7
H3} 7} o} 7)ol gk AHE A2 Aotk 7|4 FPe ), ST, EASH), FEAEEE), b
AAEE v FHOIAN AYFTEORE St HES 9 AN E, S8HEFHE, oS, S (EAHE
ujatn], PN AARE #AeEEo|A N njAFEoR o 3 AE, A AE)S Uehle AFuEs Mg &
ok vl &S ety AFEoR A Ho] EHolA &£ vl M-S stk B A Gl 015)= #elEE s vl
s oA BE W vlBEE R AN AEFEoR o= YFE 7199 AFE EA4E vlasgitt FEEpIAHEE
3 oalgo] BETE 2 EYolg & £ ok &, AA o o] &, FAMFAE), MAFAE, FE08), S8
5 34457t éﬂoﬂi FP Bl&o| A2 F AUm/}l =& 2y Arks| g, YA AE, AaApaks g, A @G A
o] Zt}1 & 4= 9t} o] 9o ROC-AUCE ©o]&3te] =8 AE, EdEEE) S Uehle ATRES st Ay
o] ¥ ¥ }5 g ooty ROC FA4E &5 P HOoZ atol7k QA EAEIh Al 27 %9(2018)
A3 SHEFP Rae)s 7IEFOE Fil, £F5 FH F T oA, A, &5, 39S YERE 21 Al E Wi
HE(TP Rate)E AZHFOE Fo| AJZtglet gxzo|th. ROC & A 2 rtest AYS B HEHOE 187 ®igE A
AL A% Ho)el AMgA 2 ATE 2R Aol ¢F ato] AFTE A oS RS AAESITh o)de] HddA
shthal s, AUCE B8 25 *é%% A ow PJrt TES TRHSE AFE WHPe] 2HE Yo AYFTE
g 4= QA Pk AuCrt 05011 7 dRE Fs 7R A7 A5 E¥E ARFEAA RS S 40
Hau 857 Aso] /M @ A= qulsiy, 19 7k # 2 AT GA et AgAHAY, 2005, A
ArSE 7 Aso] =& E¥olet & F itk o], 2015; A1FQ1-271Y, 2018)ElM A E 21719 AF-
BTl A9 g5 tlolEl7t BT dREYAE BT H& WEE AEsto] ARESIGITE ol st AlFHIE HFES
ata gt dlofEl e B8 AYUAA vk 4= Qlrt o]t 474 8- A (Profitability),  2H9 4 (Stability), &4
735 g5 dolelel sl oA Hoverfitting) = Ytk A (Activity), “§7/9(Growth) 0.2 F2Ht} o4 nl&L 7Y
sk, olEe eRE ANkl ofEt stk ol s Unlks) ﬂ ollH}E FTEE BT HEEA, 79 AAAZRH

25 WA WA ) NS AT W 29N Fohe

1:1], o]a}a} 745 uhﬂ_o_
e

K-Fold+=

He 7R F skl
doly H3s FA9E
FOoR Wra 1 F 1719
HA K- AEE 9 dlolEzE dyste] 24 Ry
7¥eb= wak A 7MW 5 skdolvh K Nk e,
HE trd kB e do] R4 AsE Hrheit
AT A% dolE AES AR o] FF AYRE
Eohe WAOE FoA et
= 5

A|Z}s

K-Fold wAH5&
T4 e e KA
Aghe 71 HolHE,

i==]
i A

ol

paps <71% 5> 5-Foldel thak &
=3

g 2o

B o

il

5-fold Cross Validation

qp & - ‘ ‘
st C- ‘

Split 3

Training data

_
I

Tom dala

|
-
|

Split 5

HAZAAT M178 M2 (FA79)

WA} 73S (cross validation)o] 2} 3HH,

A,

9
5

pz]

2L g oo o

et 220 $9r A FuFEY B AYFES
ool 71%le] AL Qe AL FE ALE Ao} 584
O AESIL YEAS BT g AEolTh A
& 71901 22E RS Fao] Avht Aol 43
WA, AR EES olud Aol s gl
Hlgolt), w3t 7|90l WA, 9120l B39 WallE T3
o edrht g AoE 730@ S @ 5 YeAel o AR

VI S5k 254 e pre vkt &

o] 1=
AT

1%4 E—@Z](features)% ]
ATske v e i“ol 2
HolA ik 7hsdt dolHE H}%Qi 3 daE|E
Ego] HEF 3 ] il obgy BEFTE A4 F
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28 - 4HY - 429

G ko] Ao Qlo] Aol Itk wHFE 4 o AWWAE Hu UL FAT F Ak £, SA31A
& o AT W5 ABTAZ SO v &Y AT WE RATEEE), SSATETEAR), AdFARE AL 3l
ob oAl wlge] AT wel e ol AWBAZ Hm A3 SO ARWAS 2w S A 5 Yk Ol“ #
QAL B R A PSROE-GOINE #A4 AT W gFHE FA ta otkel 719 AR Tzl B 9%
T T POROE-AAAIEAL 0]9)), PIROE-B7|0] o) I & o] #o] EutEof SlEa AR

<E 7> W R, MEA
38 = AEA
P1 ROA(Z210(21)(%)-ROA(Operating Income)(%) (oS3l BAMNE) * 100
P2 ROA(MIZIAIZ5AI210]21)(%)-ROA(Pretax Income)(%) (MIEASAIRI0 ) otEat EXMKE ) * 100
P3 ROA(Z7|2:0]21)(%)-ROA(Net Income)(%) (&7 023 ESRINE) * 100
(Pr;tﬁtyulios) P4 ROA(ZZZ0|2!)(%)-ROA(Comprehensive Income, 3y)(%) (B Zo|(ciSsl/BRIN ) * 100
P5 ROE(2i240]2})(%)-ROE(Operating Income)(%) (YHo|(cizslyBAH=(E) * 100
P6 ROE(MEA5AIA0]2!)(%)-ROE(Pretax Income)(%) (MIEA=SA IR0 | (I23t BERIZ(Z) * 100
P7 ROE(Z¥7 [£20/21)(%)-ROE(Net Income)(%) (27 12=0|2l(QISslyER=(T) * 100
St S}l 2(%)-Total Liabilities to Total Equity(%) ESAYERI) * 100
S2 | AP |RIES2 S EE(%)-Cashflow to Shareholder’s Equity(avg)(%) (HE2EE(IShRHITTXIZ(E D) * 100
s3 B252/24912=01(%) - Cashflow to Revenue(%) (SiFEE(igsh/IAsA=) * 100
cygg HI.% sS4 SI2SEIEF®H(%)-Cashflow to Total Liabilities(avg)(%) (SSsE(Ssh/EFME D) * 100
(Stability ratios)
S5 2SS EIEXIE(%)-Cashflow to Total Equity(avg)(%) (B2 SE(0I=23)/BA=(E) * 100
6 #2521 %)-Cashflow to Total Assets(avg)(%) (B2 (ISBYEAIAE) * 100
s7 HBEZEXI2I24}(%)-Cashflow to Total Debt(avg)(%) (SIS E(i2s/BAIFA () * 100
Al EXMS|FIE(S])-Asset Tumnover Ratio(times) AN IS BAMHE T
HEM g A2 A1=223|%E(S))-Capital Stock Turnover Ratio(times) cdoig-ol(oigsly AT
(Activity ratios) | o3 B25)5|%(3])-Liability Tumover Ratio(times) Yeigol(oigsly BN
Ad EXI=23|FE(3])-Equity Turnover Ratio(times) Q4QI4-0l(0IS Sl EX IS T
Gl | ZEAIB7IE(EAS7()(%)-Total Liabiliies Growth Rate(YoY)(%) EFHEFA(1Y) - 1) * 100
(éf:‘ﬁ :llfs) G2 | BANSIIS(RAST|)(%)-Total Assets Growth Rate(YoY)(%) (BRBAAK-1Y)) - 1) * 100
G3 DIEME7 |S(HAST [)(%)-Sales Growth Rate(YoY)(%) ((OHZHOHZH(-1Y)) - 1) * 100
7128 AYATLEL- A7, 2018)0lM = BT EHT 1) apepA s 7S Ao tEAl S v
BUFH 0 /1RHA BAYE PEH] A% 7wl BUFE 19 SYRE v 2 AW Yk
st Y1t 3Hnormalization) TS AX & Fe Apolof o ASAR ARG = W5 7 ARV =& MTE
g PEAAAQ SREE ttestE *lf%"é‘biu}. SFARE oo of < Ugedds et Mes AEs] ALfd kAR
M= wAlde] s, A ARl A Aatst B AFelMe wailed &% Eds &8 A Aozt g
9 AAE 4 AFASTE AFEES h2A n 8% SYUSE wesel BF 290 D Folua sk
o2 A9 (skewed) X HElE Hrke FHoldh ol ol HAlYds 43 FRED theaide] = W
ttest®] 71E7HEQL S sk, oleeh A wES T oaEste AgEs Y 7hsAe] ] wiolth(Rds
A7 W W3 EY U A% (Mann-Whitey U test)o] T <] o144, 2020, frehd o], 2021). wEbA 2 A= AAE 21
Wb Qnkn @ 4 vk oAk BeEEs MRdEEe Al ATES vES BT 8% A4 o5 23S 4
ZF AFRlEe] Bt F2 Tl Aelrk itk s & Asitt. ol v, P4 BlE, &4 vlE, A )
W7 geFEol A oSl dsl F8 wMEIA e g HE re] F 2009 ATl sl thekdt S AR
A & gk dolvk mek AT W] sl 2ozt ato] A4S el B A9 H24E Fo7 HolHE
AN Bl A g AR Wt dess Aol THI 7P & A5EE 2 Aol Wi vl
9 Fed W7k 57h Q) wEolrt olEf WNE BESIE E 21709 ARESEE LAt
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<E 8 HE 7| BEAZF

o e AEIE=(n=347) HIZZIE=(n=347)

" il Br [ EEpA | a2t | 3o [ aAdgt | gz | EEmA | adg [ Bkt [ Aokt
P1 ROA(3240121)(%) 7.7 13.81 -77.29 -5.44 30.46 2.50 12.42 -102.73 307 40.96
P2 ROA(MITAISAII012) (%) -18.47 27.29 -184.06 -11.97 2562 0.07 18.34 -143.49 2,64 4367
P3 ROA(E7122012))(%) -20.51 27.58 -184.06 -14.91 34.95 0.71 18.90 -143.49 2.25 115,61
P4 ROA(ZZZ0(21)(%) -20.50 2841 -184.10 -14.57 33,64 -0.51 19.02 -143.34 222 116.35
P5 ROE(Z40(21)(%) -34.09 207.72 3732 -13.32 69.84 3.22 29.68 -307.28 5.87 86.27
P6 ROE(MIEAISAII012)) (%) -43.94 196.86 -1274 -28.91 3038 272 40.29 -361.16 472 84.64
P7 ROE(S72=012})(%) -46.17 255,12 -1086 -37.43 4308 -4.42 41.26 -361.16 413 153.85
St U 2(%) 295,01 622.42 4.96 109.51 7450 122,62 256,71 1.27 60.46 3313
S2 AP KIS SEE(%) -33.00 27146 | -725.81 -28.55 4710 327 40.17 -322,66 9.34 158.68
S3 SIFSE/Hed2l(%) -90.54 272.48 -2761 2153 7242 -41.85 392.79 -6070 6.48 628.28
S4 IS5 EFA%) -45.43 160.40 -2531 -19.65 333.33 10.25 77.72 -475.09 1245 476.96
S5 HISEEXE(%) -32.01 27156 | -830.26 -27.82 4710 0.07 41.75 -338.71 8.35 157.76
S6 H2SZEAH%) -16.52 27.39 -182.23 -11.11 39.35 1.63 19.11 -133.11 483 118.55
S7 HISSEXIIEA (%) -97.36 1305 -8082 -30.80 19985 347.14 5907 -25708 23,01 104304
Al ESNSIREE) 0.57 0.41 0.02 0,48 356 0.79 0.55 0.01 0.68 4.87
A2 R=22s|T2(3) 3.95 569 0.01 2.05 51.74 15.64 24.33 0.05 7.99 252,10
A3 e e 1.24 1.15 0.03 0.96 8.69 2.26 1.80 0.07 1.68 9.70
A4 EX[=s|FS(3]) 218 6.15 0.02 1.11 107.52 1.85 2.37 0.02 1.22 26.36
G1 EEME7 TS 1)(%) 4.70 109.82 -89.28 -14.54 1148 16.86 94.92 -93.99 267 904.32
G2 SRS IS(RAST |)(%) -2.26 54.19 -89.43 -10.73 554.97 12.18 43,67 -77.01 5.72 49056
G3 OHENIIIS(HAST |)(%) 30.38 320.56 -98.15 746 5566 8.78 54.40 -89.12 1.39 646.05

A 7|x SAZ F A2 Y ACHZ0l - 1000 O[5t H2 1000 0|4 AL A% Al2|s BI22sto] H42 EHGIAS.

<E 9> Hi 7 HE|SEMH|ZEEE EXZ-+2H H|Z(Profitability ratios), 2H84 H|Z(Stability ratios),
&S HIS(Activity ratios), 4&4 H|Z(Growth ratios)
P1 P2 P3 P4

oy

Hig

tig

M

=y

Hig

AR

tig

HASAAIT M178 M1E (SAT792) 239



Ho
oQ
re
o<
Nu)
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o<
=4
o

<E 10> PEIES B4 o 4B

30
ogt

S0y g oRY |

w3y vlg 43y vlg

2
S Pt P2 P3 P4 P5 P6 P7|S1 S2 S3 S4 S5

8 S7T|A A2 A3 MGl G2[G3

P1. ROA(Y240(2))(%)

P2.. ROA(ZPHAe2012) ) [T

s |3 ROAEZR0I)(%) 097 1

Lz | P4 ROABZZoIo)() 0% 097 1
P5. ROE(Y2o[2)(%) |0.28 004 002 O

P6. ROE(MZA:ARI0I2)(%) | 0.19 039 039 039 Folesl [l
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1 10000 none newton-cg | 0.7712 0.024 5
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<¥ 13> BH|AE O|0|E| EX|AEl 3F7E2A Zn}

oA AL

AV 2 B GAAA el et =7 A
4= 716 dlole Aatsts & "art ok vk AEAY
5 AAshks 1l Slol 7HA9 A ZolE AskA] dow
st dlolgel tigk T} Agto] Yojut 7} wlolElel st
A S5eo] X AWRE 7 H7] wlEo| GridSearchCVE

Sato] stoly stEpulElE A4St ES SFich
<% 14>0A JAHEYUTEE Fo stoly dbulE 23 4

AN deRiTh < 15504 A setvlEE AEs
T B4y oS AE AT £ o™, max depth=

|

l\l

k)

Ef Hd Eg Zo|E, min samples split> A2 13
= RBae whse] W] f13 Hagke] AE dlolE F£E,
min_samples_leaf= |2 =E7F @ 5 QlE dlolE] 159 F
FUE it <a¥ 7>elds AU ROC A4S,
<I1¥ & A4 EfY olE AldetA ks v ¥
T 955 Uehio] AFHFe] gk ok £AE El
g 4= 9tk 2 A2 Google Colab i Githuboll A A}
A mE xEE A vk

=
3
-
.

<I 14> QAIZFLIF-510|H ni2iojE Zop UF

min_samples_|min_samples_| mean_test_ | std_test_ | rank_test_
max_depth )
split leaf score score score
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4.3. SVM
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Study on Predicting the Designation of Administrative Issue in the
KOSDAQ Market Based on Machine Learning Based on Financial
Data"*

Yoon, Yanghyun™
Kim, Taekyung™

Fkkk

Kim, Suyeong

Abstract

This paper investigates machine learning models for predicting the designation of administrative issues in the KOSDAQ market through
various techniques. When a company in the Korean stock market is designated as administrative issue, the market recognizes the event
itself as negative information, causing losses to the company and investors. The purpose of this study is to evaluate alternative methods
for developing a artificial intelligence service to examine a possibility to the designation of administrative issues early through the
financial ratio of companies and to help investors manage portfolio risks. In this study, the independent variables used 21 financial ratios
representing profitability, stability, activity, and growth. From 2011 to 2020, when K-IFRS was applied, financial data of companies in
administrative issues and non-administrative issues stocks are sampled. Logistic regression analysis, decision tree, support vector machine,
random forest, and LightGBM are used to predict the designation of administrative issues. According to the results of analysis,
LightGBM with 82.73% classification accuracy is the best prediction model, and the prediction model with the lowest classification
accuracy is a decision tree with 71.94% accuracy. As a result of checking the top three variables of the importance of variables in the
decision tree-based learning model, the financial variables common in each model are ROE(Net profit) and Capital stock turnover ratio,
which are relatively important variables in designating administrative issues. In general, it is confirmed that the learning model using the

ensemble had higher predictive performance than the single learning model.

KeyWords: KOSDAQ, Administrative Issue, Machine-learning, Ensemble
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