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BETH, 2wl oA JHE EQ}E}OE] ZH—rZﬂE dut 94 RS =ole A2 Agsitt
(TASB, 2017). Bt =A0f 712] & HE7F SAS] 7= 2] A, 714 FE7F

vl
28R YA O 2 A gElo] HHol g7} 0|2 Yl olshshe B B ool 27
ThA, 4 ARo) f-840 2 AshE 4 ook, ohil, £ A7olAl: maleld 7ue
Fgstol Woidh 74 YRS TLHOR S&otRE, FRol§14o] AFHE o]
£ 984 Aot GRS AT BE ujAIE HAo] 7Kg st 33702 7]]le] F40] £
Q) A7 43S Aot 23] BASALA| et 34 Puo 584 $7S B

HA7|949] E|E2 A7 o ® 2ol 584 HijES GAsto] A Arte] Aitd
S ol F22 #-g3tk(Banerjee & Hoffmann, 2022). J12{u ©7|3oz &=
A msfi7F 27H5h, 28 g2l 947 8l = ojojd 7hs/do] Qlof 71 A A
TE 2710 A55h7] Qlgh 2 st ARAoA A &EE]lT §5], 22 F82
7] o|= Z7IZF olofxl AF el 7|22 AH|E AFUAREo] 913‘—3]% A7) SH|S
(zombiefication) @/do] Aletete 7hetl, AFlelE=7t w2 7| A EE 927t
55t A (Acharya etal., 2024), 74 A=-5 E]5}7] 9ot Hag = T3S 755l ot
T Ae] 7)ol AFAES FFA S A ERES o]-85h= A 2 E (account-
ing-based model)°] F= o] 23]t} Beaver(1966)7} 71 H & of=of] A 5H]&0] 4-&
& AT olF th A= ZH—rXﬂﬁ 2] A S 0]-&-5tof Aldket of 2 A7)
HE 7|¥to g 7]9jo] i Q3L o] =5t} o4 0 & Altman(1968)2 THH
H 2A (multiple discriminant analysis)OH 7|23t 7-4 4 22, Ohlson(1980)
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2 24 24 (logit analysis)°ll 7|23t O-F 4 L2 7| F-= ol tiet o = 2P 2
Z ARbsIA. 3lg ZagolA= 7192 A R4 QMg e el AlES oA JoA
208 545 tEshs a4 AR 525 72 ¥4 1l

o|F A9 7H4 AR E &8dl= AlY ¥ (market-based model)o] 5431 +=
dl(Merton, 1974; Bharath & Shumway, 2008), °]+= #1471 (going-concern) 7+ ]
AT AR AT 3R] Aol H= 7|4 e] HATIAIE B g sl 461
HAgtoloh 1 thEA 0 = Merton(1974)2 7ol ggtaliof & A 727t FA4ake] A
71 gy] dopt 23)sH=A2 A2 (distance) 2 24 5H= 2E2 119FHQIT) o],
Bharath & Shumway(2008)+= 57} k=0l 7] %3 ¥H&(iteration) 37 W42 &9l &
ARke] A 7EA & g5k, R 7Y 9 &E 52 Altelh

Fett A BT A 2y Tt of|Se] Aol tisiAl= Sheek |l 7t A
SE| =, 12g IYollA F L FEE 53 E-85h= Hazard 23] 57451
tHShumway, 2001). AFAI 7] AF4 R 2 AEche= A FH] BT ofue} Al
A A= 7t %%*éoﬂ WS HEE A &8t 42, 7199 R e o

Campbell et al.(2008)2 #|F-H|-& AJAF A]

73}—‘?—/;} X}/\Pz‘oﬁ 2 %H—’L FA] @31 A1 Z2FAH(market total asset) = 2-8&-5k= Hazard
B AQtst om, elid vl GA| 2 Aditel o =2 7HAE Fol A ET}
AR &2 AAlel HHGstA] E*]“— TAE Bt Aol M = olRlE - I5H

(2015)0]l W= 3]A| - A JE S T E-83t Hazard 23 0] 2H2te] 2 tjv] £
Sho|&3 S Hol= 2102 Yehyitt

oot e BYEL F2 MY 87 =l 7|uksto] 7]le] BT ¢19S o Eate),

220 vjleld 7] Eo 71900 HE U o - o|2sHe By wa st
9k, plAlelg 71Me 7)E A SRyt vlastel o RSk 43 Huel vy
2 2ol WESH: Tl WIiE 4 o] B4o] AolM v 4R F702 et
e 54 92 EHshe o A7o] 92 Wt ofujel, choret o) A R
BA) 1S SYY < slcke o1l AekCao & Tou, 2024, FOAE 2473 o
(2017 817 - A% A Eoll fr2 71Ake] 7191 AR FPHOT B of 9

11 gurao & R/ B4 2taks ol A B = S Al (active market)oll Al Azli=]= 714 Zd R o] AAl4o] E
of2]H, JARY Y7H historical cost) = Z7E 2tito] We5 37871 (fair value)2ke] 2|2]7} 71t
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719 BA A5 5 FAlote 2P 1tete At EA
Sttt 719 9] g Rl #2970l 3AHRI 2 AX 2 E & &7 (incentive) 2 24
2 7 ] ]

r O f
ZH(pressure) @ & 2+-85}7|0]|(Cressey, 1986), 2|4 F74
H

al.(2011)°] F-A4 29 5 22 A0l 7|z5}o] A7 2] SHhieh =8 A 7hsAde
o|&5h= BYdo] 5 o]l o, o= HAlz 2 &85

£ g 7ek 2o 7|Eo] 24l g tiH] of|Sgo] 2 2-¥/do]
7] = 5 o Lk(Perols, 2011), ZZole MAlZde] da|&
A= HA HAl2 g9 o|SHo] LYsitte ASHaE Hu g tiE4 o= B
al.(2020), Bertomeu et al.(2021) 52 0|= Al7ollA F/d=(ensemble) H4l2d 7|5
120] 7]& 24 Ry Et 274 Y] thgt ol 2 o] e4he ASoI3l=t, ol2gh At

= =
o 7|de tdeze dotd 2o SRlEt(UE - 4Ei, 2022).

o :7 Fuj - o] HRYATE 7|do] B, A, HARAOR A3t 7 A4 5
=g

2 Aelshd), 2uje] 74
7o) 35| mejE Qx| 7 B
o5 A A s AR Ao} B Al 237k BE S A9 A9l AbRo] Sl4E A
o) A7) 270 2 Frt. wkeb, A 2| AR ARRet Zo] B]of sl ofele 1A
Apdo] MAystRl Al 712k Aol B2k S Aol ol Hirk. TLaek opjal, 22t

L o Ago) weshA| glot At A% B)% ol Aeo] A7) 7hsAdo] e A 3

72 S4o] Slck. ool 1 Aol = K| ARR2] Y02 Aekrt FA=]7] o] ol

h o

=
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A}, ofef 22 A2 e AkR 9] AP} a5 A o5 oz o] &

E
oA = o] FE IS AA R oJsfT 4 Qrh= Aol A
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20050 A 2 1&ﬂ&ﬂ1m%UHLﬁAHﬁaJd}Q%NQOl H}E) _EQM6hﬂ
A 20194 Ato] 6,454712] AFFE DM E o2 S5 BES F7I5Fth(< 2 1M1-1>
Zx). £H BEA] 20204 0] % AFFE A= S E 7ol A A Q]5tl =] o]+

ael2] 7)¢ko] A1) kol 0] GO Ql5to] 7|2 A Aot A AT ol
H 7103 WA 2 S Holt AL JUSHI) S ALY R B

= 7k
ol & WA o2 FTIAF]E 24 ol &2 AMESIl =T ol 2 o mhx|tofA] B
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SAA= 2005~ 2015 2016 ~ 2019
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A BAR BRI 9 (1,228) (396)
718 g = 10,361 6,454
SE L H HE 71991 el Zh-E oluistol A w4t A Zhsait 3 BAR € 7

pAR=S DataGulde, F§45Y DART
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Sto] & A ek o7l shaAl 7| Al ARSSIITE. TF-IDF |4 2 &

A T BN AL, BAIA, tiRAL S A
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7t B24E IDF(t, D)= 10 717k ke 7HAA] Elof sl Tol7t B4 EA12] R
=

of] 7105k BI7F $o-2 ojulgtct, npx|eto 2 7k 24 otof| gt tholof F e
Slod A 2A)-tho] 398 (Document-Term Matrix: DTM)S AR 4= QI

<X [II-2> TF-IDFE 8¢t XtH0| X2| o|A|
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Inverse
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=412 6 2 0 A8 | 1.00 EA2 | 600 | 258 | 0.00
£413 5 0 1 X |t | 129 | = | 413 | 5.00 | 0.00 | 1.69
=414 8 1 0 Y | 1.69 A4 | 800 | 1.29 | 0.00
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ANAH 22 A E2 A2t B8-S ShEA7] = o] QlojA] SHAFL T3A & 7R =
of AbEE]= HlolE 9] F7F v A A7t ml&-
g—s] HAlZY o] 2o £+ EE (unbalanced

ofl & 50] F 7HA dIHE A9l FRoll= 4
] Fe Eﬂi(%%}ﬁvﬂﬂ% E%Ol FAE &
2 IM1-2>0014

QR 4 Slek. 3 WA B4
Ao &2 B2 ETHs Foltt, of

oX
o
i)
ﬁ
)
40

A

\:l

17 wAlelg o] 2ojlA Bt tlofel7t & 71| A F shutell AUR|Al BEEo] E3st= BeE 2
(class imbalance) #AZ}L §He} maleld 230 8h Adnle]E2 BE ZEAolA LA Oﬂf.‘ﬂﬂ =3 % IE
T23tE]o] Q17| wiZell SeA] B0l HE F¢ H]O]Ei—l 28 2Aste AIHE Ate] e A
o] fAlE= 7)ol gt Aol F2 HlES Fol &40 HE(IFTIA Al)el tigt 8h5 T80l A OPEI“
o] e (Guo et al., 2008), ol= F2] 27} F7koU Sk dale]E-& RAshs Beole tiAlz §4
HH(Japkowicz & Stephen, 2002). 0|5 He5h7] 95t B2 0 2= BE 715AE 245H= 59 Wil A
QrE|tHKrawezyk, 2016).
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gAY, At 2RE R D7 9] 7|7ke] RS 2™ (box plot) 2 2
LFEFA QAT gAke] e F7h 2T 212 12914(25%), 5913k,
324 (75%)E 2JulotH Bt 2470 2 chgh-S BAISHR oL Z]‘:ﬁ =
TH5to] ZhZEe 40024004 AstsFT

212 DataGuideS HMREO. 2 {2} AJAF

A 2R E AR 7EA 9] 717ho] Bt o = et 2 o] ok 2 7|4 o] A
HHE H7kshe @l Shashe IolA AEe Hels A 4= Q. okl
A& 2005~2019'F AR=0l| A 2RlE 200719] A A| o] % FFH|A] ARle] £EE
Hobe wl, A A e At 25 E v & 7|3l EAstE v A7 = A
3ot Algto] Aol A& & 4 A< D™ [-4> Fx). AL 2R E AP A]712] Zz
= 7172 2d] 909 & 2HsHA] dgtoy AP A AlA L 2R FEHA D7 = &
41440l M Ho 581U (F914k 47Y)0] 2850 o] = ghatstd A A] 2 2atd =

FE] 24 100404 2o 6222 (F914k 123Y)0] ZEl= Aoz Fl= it
’B“o}ﬁ]xl o] A2 x| 7|7to] AL S| F 717 Qtofl X4 7k R

4 SEhE A Slulsich, ateba A 217 Sotol] FAE ARAEL 4

ooj 2| A E= A T2 EAo] m|2] vg o] mlgf % HE¥(look-ahead bias)
18 S0l 4 A BVl A op i e el s
d-2 2lmshr] 915k AR Al o] Ak 4Hlol| gl o] ef 2 ZA% ol gt
SO 2 £ 7ol 2489l 71502 14 olufel A Aol s
Atde] A 7AE 5 FAAERS
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o] A 5442 ALesto] gl &85 = HolE 9 &
dAHo R 57 W?’l”“/ﬂ ot5 & =E F45he rolling-window d4}& ARSI
Sol, 2% 1071 (FY2005~2014) AFY B LA S 6_}%0}04 (FY20152 A|2l5111)
FY2016 ZHTZﬂ—u-—/] AAGA 75782 ol 5, ol % 171 =& F7F5Ho4 (FY2005~2015)
FY2017 AH7A|3.9] AGA] 7Hs/d2 ol &5k | ’5101‘1} o]= HAl2|gollA] drHA o
2 AMEE= K-fold W25 (cross validation) W& AFHEol= 49 vlel| JEE &8
sto] AA &S H7Hd 4~ A B E AA|E == 1l EﬂolEiPJ £/l AtstAl &
A getstet.r

=

Q-
uju
illy

oll

2490
34 Holele) e YUHOR FAHAYIE S whEstel Al
o

S EGIESESY A
Z2| 5 7AlakskaL of
H

rlr

2019 AFAIE(F 6,4547H)0l] That A2 A &5 =5 g2z}
A AGAE S Blatsto] o5 @5 ALE 4= Jlon o] 5 Hig oz By
A= g griste] 2yo] A3 Bl sk G848 S5 20208 o] F A=

of Tifg A7 A E = 2go) 7k BolAl Aelsigst o) WeE o Slste] 7]¢]
A% 37t 2 Aol AH S Wekr) thel ool HRALE sste] AnE
o= 5] of2i& 202 muslgic

a2 1-5> &AM st WA

A= 2005~2014 2015 | 2016 | 2017 | 2018 | 2019
19] Bl "ot
23] st& ot
39 Bl Gt
43 & ot

19 thek, A B8 Exehe malald 2ol #at 71& Aol Al K-fold kg Zo] de] AFHEE|RL Qloke
%S gh3lth(Perols, 2011; Perols et al., 2017; Bertomeu et al., 2021).
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el
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el

<|m
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o= Aater A F
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<]
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oA

=

=

4ot

=

=

o]
L. A4

=

=
A7 ko] A2 =S HiE o 2 A A

3}
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oju

= 7]
o

= AT} ke e & 9lth

fof AL} o

]

7149] | A] of Fof o

=}
=]

(True Positive: TP)=}

A

4

J)
_

7ol

il

A

E2(True Negative: TN)-2 A A2} of

v-1>

1T

ar

Ul 7H AT <

=

i

Xl

1

W7

=

= 7d-9-oltt. Ri = AR5 (False Positive: FP)} 7
o

°

84

o

=
F 2724 (classification analysis)oll 4]

-

7|dol A= A7
H

A1 27 (False Negative: FN)
g 7]

=
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—_

(confusion matrix)= &3] HA
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<¥E IV-1> 253 (confusion matrix)

5 23
&7 %| (PP) 87(PN)
A7 A (P) True Positive(TP) False Negative(FN)
fAI(N) False Positive(FP) True Negative(TN)
P2k N2 22 Positivesk Negative S Sjojsiol 4| A3 ofs LEhick PPok PN 4% Predicted
Positive®} Predicted Negative S 2|u]st 2o o &t EE3to] 0 5 o]}\]-o]u:] PP, Hitho] 79 PN-S Holghtl,

S5 E vl 7HA] 840 dfdels Fio RAEE XFtsto] Bl s ot
She A S ohUet WAl o & AlLF 4= Qo A A 2 ACC(accuracy)= 23 2] B7t
of| ALEH HA| 2 F AL} | So] Hiloh= E29] HlgS on|shH AlLbAlL ohE
I} 2t

TP+ TN
ACC=""1N
ol Fer E wdsh= mie Ayl A Folut oF oA Arsilixo] HAl &
A 739-9] Hl&o] ¢ %&% %*éﬂi QIsto] /7ol |21 7ol tis

@%PEEE} A= 287t }E}(Guo etal. 2008) o|e} -2 EAIH-E Hekst gro
BA(Balanced Accuracy) 24| A37E| 2| e} 5] Zkzte] 749 thsto] ofSo] gk T2
o] H|ZF-= Al4bekal ofo] thgt Ats gt o = ofeljo] Alx} Zro] A olgiry,

1 P A TN 1

ojuff, AW A H FEE ZFof|A] of|Z0] e 7429 H|ZES TPR(True Positive Rate), &
AH FEE Zo|A of|Z0] uhe 799] H]ZS TNR(True Negative Rate)o]2tl S},
TPR-2 recall, sensitivity?} 22 TNR-2 23] specificity2}il e 2t}
FAZIY of 7 oS3 22 EFEA 2Yo s HA =2 S4s1| flstod 4
8 &= (precision) 2} A & & (recall) A| £E A 27 ACC, BARF S-Aof aLefe 4= Sl
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A, precision2 AHHA| 2 of| SH BE BE 5 AR Z AR 7} JJE ZE o] H]
&5, recall2 AA| Fu A H B2 FolA] AAZ 19} Zo] of| SH TEO| B &S 9

n|5hH thaat o] Attt

Precision = ﬁ , Kecall = Sensitivity = %\/

T 7 AR 059 ae/de AR HE woM Hrtshs ZeR & 4 ok
Precision®] 7% 23 2] ol Sgke] 7|¥keto] RA7Ido® WH 4% 5 AA= 74
71491 BE| HIES ofuSith. of| & S0f, FA7|U2 B7lelal vl oA RS Hdoh= F
AAte] el A precision gro] S5 G 9| oS0l thet A= =7} &5 Zlo|ot. ohH
recall> HA| £A71Y FolA 239 of & Axfel Febohs 492 HS-S 2|ttt of
o 22 A e A 5710 Hol Bgo] #A it ag4o g BTG A
W3 4 9hxo chat N} P 4 o

Precision®} recallo] A&zo] A& 2 HS
©5l7] 9J5te] theat -2 F1 A| EE AJAFSE 4~ Qi

Precision X Recall

L= 2 X cision+ Recall

F1 2|3+ precision®t recall 3t9] Z&pg 0 2 %g2]&]o] 0of|A] 1 Abo] ] ZHE 717l
Flo] 2 gl= 7H45 Byo] A4 RA7|Ue Aldshe=t 52 =5 Ueulal 3

T 0=

299) ok B84 B7H17] Slotel Hewot o] Raje] AP (fitness)o 2
o =
= 57t

=
A A %S 27k A,

Log—Iloss = —Z(yl-logPr(yl- =1)+(1—y)log(1—Pr(y;=1)))

=1
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HAZ S 283 A FA R A Ho 58/ BTk BA A5 27 FAE SHoR

AN v B2 A RS U= BRI R 5, =19 B8 7190

’73H Arrd =R 19 ojyjo] e A| o] HHAE 495 2JnlshH Pr(y,=1)

oAl Ees 2Yo] dSe 42 Yehdth A B2 Brier /3= AA|2} o

&5 Ato] Hato] A|lFeHS AASH o2 i A|lE-22Hmean squared error)2f -2

onjoltt. gt log-loss= AA| AT A AR el ol & FE-2 ol-&sto] H|=Fo] 2

(Bernoulli distribution)ol] &3t 715 (likelihood function)Z Akt Zlojch, & |
F EE A2 G 7H s 2y AT 552 9fnleith

o>
A o oft

ol

]

. s

ox.

o] Hjw

O

29| o
| 742

SsA T HF B A 02 B7517] 95te] <X [V-25ol| A= 2ka) Al
JHe 2| E(ACC, BA, F1)°F 7 714 At A| & (Brier, Log-loss)E 7HEA

P2 ez 2A5IT mAled B39 ok FutE H7tstr] fIg
AT HEASS AREE 23] (logit) 3|71 EA 2Yo] Hee 9 A A%
AT

<E V2> HEHSAE 4 20| FE 3 MEs B}

3:
JIUr

)
=]
£
> >4
l-U
~N

O

N
ot
lo
Hﬂ

g
T
3

_ e Rael
Do) Sh4
2R 0y Haleld 25 Halzd 29
ACC 0.9966 0.9961 0.9961
o= Age BA 0.5289 0.5874 0.5580
F1 0.0833 0.1935 0.1379
o Brier 0.0026 0.0030 0.0029
2y Aot
Log—loss 0.0101 0.0116 0.0114
Z:2016~2019 719 HE-S upgo 2 riok AntS uhebdich, Bge] HEw A E 2 ARSH ACC, BA, F13} e
A3 Brier, Log-loss9] 2= &8 {Esl7] Bight)

Hote ARE QHHoR B o, A 7k BEoN BE ACCH} WiS =7 e
B BAE ATiH.0 2 Ul 7hEls 24 Q1Y 4 itk ol sl ALgE elo]
Eollq 4ol $15 A7t B29ail o] Basl] wigol o|E Heks ol5%

40



V. A+ A3k

OJ-o]-

Hol#| &

=

=

2ol

ji

s

o]

= 2 Afolol Fefm|

ox

<

ol

o)
o

oj

o

]

10

J|F0o R

o

=

7 BA®}F1

Els

on
oJ
oI
oj
w
)

il
o
_wmo

ol

HH

,.ao

T

O
T

713

=
(¢

0.5874/0.5289-1)

wgo] 24 By hu] HBEs} Tl oR

7}k 11%(

&S 2tste BAlolM 24 2y tiv] mjiled &

1T

a1
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~ A gl
L=l = P 5] EaN

ZH"I_%TEI_ =] Zf—/i‘]%/\] '6__‘!-—‘/;1\—

23 2y Haleld 23 HAaled 29
ACC 0.9964 0.9966 0.9960
& Hee BA 0.5289 0.5876 0.5873
F1 0.0800 0.2143 0.1875
o Brier 0.0028 0.0028 0.0031

2y A=
Log-loss 0.0109 0.0104 0.0120
:2016~2019 7|9 HE-S vigo 2 Hrish AnHE vephdict 2go] Hehw A B2 AFEH ACC, BA, F13H 4 e
A| 3 Brier, Log-loss2] o= &8 xo}7] vitth

o]o]A] <E IV-3>0ll A= AZAATAE S BHS kA 2705 AT} SUsH
2 AT 2 H 5 Bgate] ROl HHARAE 2] 9o o] AA
oA thedt AT A F(ACC)= 2 Abo]9] L8 w5}y
F1 2|37} v a2Ao] go|gt 7o & WHolrh AAMEAE S
Mg 29 o= Herrt 24 2 tiy] 2 7o 2 Ueh}il 9l AL #UT
Ut} <E IV-3>0] ATE & uf BAAEE 7|20 2 A2 njaleld By AMEs}

o
22 29 tiH] 2F 1196(=0.5876/0.5289-1)2] AT A4S 7|chat 4 gl A o2 e}
W 55, B84 ZAIAE S T ehEet HRollM e (A <E IV-2>0llA] Eel Aufe}

CF2A BA 2| EE7} 27 248tA) ool AR AIE 27} 2po| S o1 9k, o] o
AARARE B0 34 A1t ot B8-S ol ol lojA AEA A LR} Ay

o= o aibA e AlAFstaL it

o 54 3A19] §-84 B7k ROC Z417} PR 34 24

el

Yol gg 8443 TEH = THslr] Yot ROC(Receiver Operating Char-
acteristic) =413} PR(Precision-Recall) 3418 £A451%1c ROC A2 EREM
P2 F7lote | €3] AHEEE= 7o EA oS 2ol tigh 7|4k (threshold)ol| ot
2pa] Y o] T (sensitivity)2F 27 BHES BluL S 4~ Jlom 53] 27 4 (classi-

x

fication analysis) &A1l lojA B/d2Q1 2t HlS T} WA 02 Hokl= 44
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ﬂ%ﬁ@md@@%?ﬁmwﬁ2%&<1%WJWMH§*%%WRO5%_

= FPR(False Positive Rate)2 2]1|5H=t] °]&= 1-TNR(=specificity)2} 2=

H 1E L7740 A= GlZol = G EHA] g0l =2 AR o Sk = 4+

S oJu|sttt, $hH | M| 222 TPR(True Positive Rate)S LEHHH o] AlA|| /37| A]

719 5 2Yo] o2 oS3 F9-2] HlES ofnlett. I o & o & B2 1E F

J712 0 2 5]-85}0](false positive rate2] 57} of|Z S5& 59 4 YO Z(TPR
9] Z7H ROC 3412 ©x25715h0] = Yepdtt.

rlr

a2l v-1> ROC 34

7t IWEXH 2N & ots 2ot Lt HEMNEN E ot& Zut
1.0 | 1.0 | I
0.8 0.8
b 3
& &
v 0.6 o 06
= 2
5 2
&£ £
v 04 o 04
=} =}
= =
0.2 0.2
0 0
0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0
False Positive Rate False Positive Rate
— JHEIZ(AUC=0.989) —— Random — HZAXP(AUC=0.991) —— Random
— JHESEHAUC=0.984) — HZASEHAUC=0.982)

H%A 4o} ) S Al

9of gt} ROC 24lo] QJA 4}}»;&

ol A& 73 o] FAY oSkt Fofulgh *él}% ol Qlg-& ofufdtt).
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Asto] 2y9] ohs &84
€ ROC 442 239 o533 g7t Ydo] Qe 7;1 ‘”Eﬁzﬂ AHDavis &
Goadrich, 2006; Cook & Ramadas, 2020). whebA 9HA] E445F ROC 2413} &0l A
PR IA S 7|02 BY9| 35 AotE A7kt a7t g

A\

PR 2419] 7222 recall (%= sensitivity, TPR), A =Z-2 prec131on S LpehdcK(
I3 V2> =), A9 ¢l % 7S =4 s (elS &0l 10 77k 7
SRbS AR E Zlor grletd) 440 BERH SHTAIE AR oS5
2 recall groll A H| A &2 precmon% ALS 4 Qe 2 H 2 o= 7|&H S nf¢
Al AR ol AAl FEEAIE B2 dF7t 9 S E o] recallo] 355t
A9 BAlol /TR E AoR o= % HE 5 AAR FEEAE 2] HSo] E0
precision& A4t "ot wetbA recallo] Z71gtol| whe} precision?] ZaZo] 2k
B¢ HP o AT 2 oz s 4 Sl

Lk
=
|3
=

20 20 2 71248 12 A A T2 20 2 o5 B2 o] S 0 Zo] 1L o] H$ recall(WH] A%
|2 71 F AA & 258A] ol &8 %9)2 0, precision(FE A E A0 o SE 7Y F AA R A 4
Q)2 F3tehe e 7H) o= <17 1V-2>0l| A 7H 2H=0] 1014 AlZtEl= Z10 &2 BASHICE



a2 IV2>PR =M

7L IWE 2N E ot 2ot L. HETHENE o5 2ot
1.0 1.0
0.8 0.8
'5 0.6 5 0.6
E e
T 04 T 04
0.2 AA %/V"I/H 0.2 /4L e i PN
0 0
0.2 0.4 0.6 0.8 1.0 0 0.2 04 0.6 0.8 1.0
Recall Recall
— JHEMR(Avg=0.168) —— IHEZTH(Avg=0.156) — AZMR(Avg.=0.194) —— AZZTH(Avg=0.161)

o oh b Ao R HanhS ShGok 79 2 Ao Haka wigeol A A BHE FAof sh5e 7
9ol thet PR =+41& LHERAITE Recall 4 LOl 120} 2F2 gollA] PR FAdo] Bt recall B} &2 4]
Aol 9421 u, mado] 229) ol Zmrt folnle T WS olnlat,

12 recall gtoll tf-8-5h= precision 442 siAslA S o, 2| FAEE &5t 20|

U"P%E HAZIAE ol Sote AR fonsH =2 2HES el &S &

4 Aok A E 5ol, A A5t ﬂﬁi WA FA| F 252 o precision©] 0.168

EHLEM—H] o= E2717H2016~2019)H AEA] & A 47k 227 (A &

£ thu] 2F 0.29%)o] %ﬁo}ﬁ}% dollAl ule G824 < oS Aifolrt. o] 2= AR
al

FAIE g ZPolM B 5TH0.194)= HolA A AT #4A7Ide sk
gl Aol o] Q= HEE Zﬂ%‘é—’% Aee AARICH B, =4 34| JHES 295
of S ARl 2P o) A9 TNEAFAI Bt B A A O A %11 29 & precision®] T
2 ZHasshs S Bolal Qlot o]= oA ROC 412 sl o} gl A/d 4 Z-Aloll 225
ARV RG-S Ashet 3702 {87t HEE Al5sheA] of o et A
B¥7Pr B estthe Ae ofnleith
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39

6—1 o E‘ [e] [olNe) =]
o =8 Zhe 00llA] 1 Ato] o) BEgtog mEo) 12H EXo| ZA5}0] sjAl51H s
AtdA o] Aitd 2 HE 11 ojujo] % AR & MA = 3k A 2] Abzdo] Ay
B2 2 45 ot AR TEo|A A A L AR 7 Do Wz} A A
719 4 ohu] FaseQl Mg 7eHe of, &3} w3k i) Ho] F3] 22 ghe 7}
AAL F440] FZ2o|AT E 32 7HE FEHIE 22T A ol 4 A
<E IV-4> 24 e OB 2E
A | ®HES e | EZEUA | SRE | A% | A91% | =oigh
2016 | 1,498 | 0.0030 | 0.0237 | 00004 | 00052 | 0.0609 | 0.7345
A | 2017 | 1,574 | 00027 | 00292 | 0.0004 | 0.0048 | 0.0356 | 0.9855
Q 12018 | 1,653 | 00041 | 0.0339 | 0.0004 | 0.0058 | 00683 | 0.7638
24 2019 | 1,729 | 0.0079 | 0.0567 | 0.0005 | 00081 | 0.2178 | 0.9031
7 2016 | 1,498 | 0.0017 | 0.0159 | 0.0001 | 00035 | 0.0344 | 04919
;ﬂ = | 2017 | 1,574 | 00013 | 0.0081 | 0.0002 | 00035 | 0.0265 | 0.2036
T #2018 | 1653 | 00027 | 00294 | 00001 | 00025 | 00373 | 0.8028
2019 | 1,729 | 00077 | 00572 | 00004 | 0.0081 | 02219 | 09213
2016 | 1,498 | 0.0019 | 00226 | 0.0001 | 00029 | 0.0303 | 0.7974
o | A [ 2007 | 1574 | 00025 | 00183 | 00004 | 0.005 | 00375 | 05831
7; 12018 | 1,653 | 00032 | 00316 | 0.0002 | 0.0037 | 0.0420 | 0.7856
24 2019 | 1,729 | 0.0073 | 0.0533 | 0.0004 | 00079 | 0.2025 | 0.8037
s 2016 | 1,498 | 0.0027 | 0.0259 | 0.0001 | 0.0046 | 0.0508 | 0.7796
;ﬂ = | 2017 | 1,574 | 00012 | 00074 | 00001 | 0.0033 | 0.0232 | 0.1856
T % | 2018 | 1653 | 00035 | 00372 | 00001 | 00030 | 00614 | 08734
2019 | 1,729 | 00082 | 00617 | 00002 | 0.0069 | 02763 | 09121
T o BYS HEC R A E B2 £33 BE A FA| Hof tiste] R4 &S o S5te] O 225 UEh]



< IV-4>= H7F g4 3E2(2016~2019)0)] ZSHE AFJEIA HAE tdoz =
ol o5t FA F=9] o F4] FExE YER Zlo|th, oAl A3t Hiel Zho] o S4te)
Pt S9lgko] vl 2o o] = tiREo] B A= ojojd Hrol F HA A
T EhA] ¢k9kS-S AJARGHTE B BEHEAME HwEt oF 108) H= A 45
|, ol FA49] AFFE I A oS50l 5] ZA| F4H Aol 7]l A&
501, 20199 EE2 7|dES o ® FHFH A BeHE L-goto] WEHFARE B7Fe
A BA 5 7)F A9 1%9] 7199 °F21.8%2] 52 AT A 2] 7HsA o] ¢l =5
Ao s Awe] FEoA FA &E oAfSX]9 g2 90.3%= FFE U o)+
T2 A2 HgrRl 0.79%2t Blwsto] @A) =2 Fho R BEHAE ArfEY ot
A a]lo] =1}tk

v
1

2o] ulad HEsA 719e) B4 JF S

A5 4 il Jhe o Sd 74 F
EHhe 71EoR B VheAdo] w2 VI 084 2 7S 72T 4 S Aol
FAH ez o] A FE AS27F50%E de 45 FETA A 71d(PP), B
thel A5 A ol 714(PN) 2.2 FEstie wl, Z4H2boll £t 71459 272 &4
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olAled e BeF ARAE Fue] -84 Wk BA Fe) 27 g Ao

<H |V-5> t-test Z1}

PN PP t-stat p-value
A g5 oS5k 0.0016 0.6937 -135.3100 0.0000
InASSET 19.2324 18.2897 2.0669 0.0388
DtoA 0.3877 0.6945 -4.6691 0.0000
BM3 1.0773 1.3415 -0.9029 0.3666
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Abstract

This study aims to predict corporate failures in the Korean stock market. In particular,
it seeks to design an effective early warning model that forecasts delisting prior to
trading suspensions. To achieve this, the model incorporates not only quantitative
data from the main financial statements, but also unstructured information from
footnotes which has significantly increased in volume and importance since the
adoption of K-IFRS. A machine learning methodology based on multimodal neural

networks was employed to integrate these diverse data sources.

Amid growing economic uncertainties and the ongoing issue of corporate
zombiefication, the insolvency prediction model proposed in this study offers
valuable insights for both investors and financial authorities. By investigating
the predictive power of footnotes information in identifying signs of insolvency,
this study also offers a unique contribution to the field of academia. It examines
whether accounting conservatism, the core accounting principle to disclose bad
news in a timely manner, is adequately reflected in footnotes. In addition, based
on extensive empirical analysis of current footnote disclosures, this study offers
policy recommendations for enhancing the quality and effectiveness of footnote

disclosures.

The empirical analysis draws on a dataset comprising 16,815 firm-year
observations from non-financial industries with fiscal year-ends in December,
listed on the KOSPI and KOSDAQ markets between 2005 and 2019. The model
utilizes 43 quantitative indicators, including a firm’s marginal factors and external

information, 37 major accounts, and all unstructured data contained in financial
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statement footnotes. Given the specific characteristics of the Korean market,
where delisting due to insolvency is frequently preceded by prolonged trading
suspensions, the model integrates solely on information available prior to the

suspension.

The results demonstrate that the risk of delisting can be predicted with high
accuracy before trading suspension occurs. This result is particularly meaningful as
it would enable investors to incorporate insolvency risk at the time of investment
decision making and not after. However, this high predictive accuracy is largely
attributed to the model’s proficiency in correctly identifying firms with a relatively
low risk of failure, suggesting the need for further refinement to improve its capacity

to predict firms at high risk of insolvency.

Furthermore, the study found that the contribution of footnote information to
predicting firms with a high likelihood of distress was limited. This finding calls for
a re-evaluation of whether accounting conservatism is sufficiently incorporated in
the preparation of footnote disclosures. To improve the usefulness of footnotes in
predicting financial distress, it is essential to strengthen the linkage between the
main body of financial statements and footnote information, as well as to enhance
both the quantity and presentation of footnote disclosures. Footnotes should
be concise yet comprehensive, and structured to facilitate comparability across
time periods and between peer companies. Enhancing the quality of footnote
disclosures, and by extension improving the balance of predictive models, remains a

key area for future research.
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