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EEEEEERI r it
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#
2 &g HE T A WY E e Z2A|2E AAste vlolH #gtolges i
T s olet 22 sEd di-&stnat ASdA AR HrelE e} 1FAT T =Yl
aABka glont o} Be AUt o] R A= ¥ ACR Fetdt) 53], Il = ofet #
e AFe FolEy] ofE Zeo] ddolth
3| Aol o] 7197 E AR ste 2& WMFEA I A% Holgate] A o] AtolE T e
AEI S 7te AFE 83 o|FojF oy dF Aol L FA01gd S w9 iz #
dE ATe Bo] o] FoAA] @ Aoz FordEt) E AFoE 7]E EE SA ol d S
2 71 WA AlsiAsta, St ot w2 o5 Aes o]
B AT 585 gAs] f8l Alxdel &3te KOSPI 47 719 & 129 24t #le uig
AFH &S FEsto] Dgelgith #2248 23] 7198 Ou and Penman(1989)9] AT W&
BOo R olF VA VIHoRE AalNg RS VELR dtal, ZAEFd b dukdos
2E BE, JAxg 7IHE FUete] o]59 d S E vwat

= &8st AFE F o
< 483 A9 Edivt &

* Zigtn it AP AR 8, blu2ego@gmail.com
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[.A4 &

T

Hld o] El(big data)$} 7] A E<5(machine learning) 2 <1¥A] 5 (artificial intelligence)®] lFZ=
£ 1] 0 Ao Be AkEol sy Utk oA MetlA Mdole k2
agla 7IAEE 52 o] Y8 HEste VIR HREVIE sta, o] &5 &8st oAEA
of 83 JEE FE3= A WHE = I (process) 5= A= dHlolE 2e(data
science)ol 2= JIH e SASIAT of4 ol & 4 7€ =0t Sl AAA e Hojd AL
of X[ g, Ao A= olof t-&3ty] Hst A #ARke] AAAQ] Wsle] W =g 7]gola

At

S|IAIEHA WA= vldolE oF 1FAlE T2 42k A48 s8] t-gstaxt ailsta 9)
O} o B A7t o] FoAA = & Ao g getdr) 53], muldlA = 7AIgE Bl
A o] FoJXl AFE ZrolH 7] 4] k-2, wlo] x|t (bayesian network)S -&-8-3F -7 2} 1}
322017) 28] 3L o] HH2006)9] AT F=E FS T 3

3] 7] 0] 9] (accounting earnings)S 71 Q72 AR et 2B AL EA 34 A Kol gt A}
a7l ezt Oﬂ%ki n 3t} dE 501, 719e] FA dES 7] SlaliA e 2o R I
ole] ## % A Zof stH, APA o] dF B FA= AEAG w5 E IS
m] 2] 7] = gt 13* 3 Aol &7 HHsta, 3] 0]l 717K S A atAY 2ArE

A

goll Aol & 7HH oe ARY S 7xite A7 oqRe, dF deol F& ﬁﬁ]

|2l & 230 /) fE dFe Bol o] FojAA| & o= Wt o]9f # '3}04

A a(1989)= 27| B7tek SAole] FHe| #8489 o, a3 tiAlA o[ePidel &

T FdH T2 98l e o] S 2F o] desittn A At = 3}‘3}.
= AFolM e A3A T T MdS AT ATl =gatr] Slal s|Aleldd S Bl

7134 (fundamental analysis) ¥ ATE HESIL, A0S 2F 7o 7] A g5

Y 7hsA el tigk 24 AAlE) At gheh 53] Ou and Penman(1989)0l4] AH&-E F3<e0]

o} S7HWHA A5 ZAE 7IATE 4@01]*1 A et BA2E3]F REYS *}ﬁs}oﬂ ﬁﬁﬂ

[¢]

oX

A
|et&e] =

i
o

= , 28 ByS 2lsta %ﬂ@ﬂi 24 g
WS AT ANVAAAM & SxFe o SRge] 3 29 3 s vag S 49
of 235 A, AVAdM = Ao 235 aofetar &5 A7 Wl diel At
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. AgaATe] A=

1

o

S Ae]dd =S 9 W F AAIE dl= 7'M} Ou and Penman(1989)°] |t
(fundamental analysis)°] tHEZolgta & 4 Qth A AE o= 78S o] &3l 3
° i

71 AAG $4¢ sk
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enman(1989) A FA|E o] o] 7] EHFE
7 %S el &S A28 < (logistic function)E
o & 7|BHSTL wgol] Bl A Eo ek HHHS

3
B3tk o] 9 242 Ou and Penman(1989)2 H] &3 7| REA AFEL LA F L

=

5
He Agat7] AEiM = 27101olut virlol g
P 53
q

oA Z1ERgEol vigjolfdt vlef FA7EA tigt FEE S 7Ye 23E Al 8t
3 JThHEZ L 2138%, 2014). Ou and Penman(1989) ©] 3% Lev and Thiagarajan(1993),
Abarbanell and Bushee(1997), Frankel and Lee(1998), Dechow et al.(1999), Nissim and Penman
(2001) 5o] HEACZ 7|EEA 9 o9& Wil A7 & F Urh

71 BEA dFe ST FEAFT) o|BA o Fx3EA] ddtte A o] % o
A4, Ohlson(1995)2] #ke]o] ] & (Residual Income Model)S 7]HFO. 2 &+ Penman and Zhang
(2006) ©]F=Z AFH]&Y 7A7EA] k] AAAE BAL o] = H = HE QT Wieland(2011)2
Penman and Zhang(2006)¥} Anderson et al.(2003)2] AA+E ZA3sle] 6712] 7| EAFE A}
3L, AFEATE A Sk 0] &8 o] S I 7| ERFE o] 83 A4-E Hlasiiet, 713

TE o] & 97t Hold AnE BHelS EaustivkH ], UEZ, 12la FA 9, 2018).

Ishibashi et al.(2016)2] 4%, dlo|H mlo|yd 7[Ho g Fsole] S o= 1y S &3]
Aall, d S 2] dSHo] tek o 7kA] MpdE 7] FEFd e s ATkt oS
2y 7L 9 ZAAE 2P S ARSI oM, o WS Ou and Penman(1989) S|4 3
o949 65709 AFHE WS ALEEATE WA Y (variable selection) 7|H o2 E THA A EH

(stepwise) S 7|22 2 Relief, CFS, CNS, C4.5 7|H& 283 792 435 vwsiinh 19
23, CNS¢}F €45 7HE AR Ao 2 Yyt 181 v), Ishibashi et al.(2016)°] AH-gH ¥
’d€](variable selection) 7] 3] * ol x| 1] o] & (feature engineering)) A2} F stz A, 71748}

1) 334 oA=L o] & (feature engineering)°] & B (SHHF)E 7| AISE 2P A& tAY o= 29
) A5e BY F UEFE FAAR] FAo R MFAY FEee AL Tot) of7]d= Holele] &
e REsh vlelye] Mg F7tsl, 20 WS ALY, EFS) T v 7ol ALS-E T FAH AR
Yolgel o 5, HRMG7L yol L STt weta & w, 2’0y logle) TR M she 455
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=
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=
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k
= ijac,J )

j=1

A DA dZE W g e B2 net e A S 7MYk o F S, 24234
(logistic regressmn)oﬂﬁ—t— A= %ﬂ]i(ué‘zraé Aol S8k oS 5o A¥olgtetd
e =8 g5 47 S8 =Al2=g W
ESEL-PY /\}49-?5L F& 9th 017101]/\1 T(parameter)= AHH o] A2 =A] ¢4 dHolH 27 &
ot Ao 24 433 Alinear regressmn) A M O] Bpe Al w; ol S5 HelH 7 F
AHE o) 7P FL 2SS e o] Fas, o2 alM 59 25 Hio] FolH S v

R
299 B E 24 A8 54 F4E (4 29 20 BAT 4+ A

obji(0)= L)+ 2() % 2)

A8 (loss function)?] 2, 2= % TF3}FeH(regulation term)? Hl, <48k
=
=

A
A EFsteitt. 7] A <F(learning)ol ¥ SATTE HAislothe B

= dojgtax ?%} A=, 37 TANA AFRE = 7] EA 0 ST (2 3)T 2ol 3
A F LAHMSE: mean squared error)©| ™, &7 Aol dRbA 02 A& = EATTE (4 4)
o} o] ZA|xE EAFgoltt
L0)= —— Y-y 1 3)
n—1 = i i
LO)= P lyin(i+e ")+ 11— y)n(1+ ") A1 4

E4EE7} (4] 3)2 2 MSEY "ol o] & HAss] a8 H Al gy AHgste Ao
AA Y} (2] 49 2o 22 A £AEE H 4 slskE HodlE 7S (maximum likelihood)
g o] &ate Wol Bop AAaitt. &, A 1Y F4E ARESte] ofW ARzlo] vl g0
T Ao Hlg /=R B9k gy ol tid 345k 59k 5, S Teka, o] FHRE RA~Y
g p(X) el Adshd 2 ARzdell digk BHE(07) 14ke]9] go2)E A F Slth °] & /s =
3+4>(likelihood function)® &8k the3 Ut}

L<ﬂov/61):il_1_: pla;) 11 A—=plzy)) 1 9)
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a4 (A 5)¢ 2 Ve R Fe Y ol BR ol & Huislelhe Hdbs = wk
G4 ¥ (numerical method)& ©]-8&-3ste] Faljof gt} 18]a o] gt 7tex drE HY
© AL &9 211 7} E(negative log likelihood) #4319} B #Ao|H, o] 5 #A3}5l=
A d112]F 2 ZE Netwon—Raphson 7]% (Nelder —Mead 719, BFGS 7%, L—BFGS—B
7%, Brent 7|¥ S% fr&sHA AHEE 4 sitho] tiEAo|thE W3], 2018).

2. AL el 25

AATE e <2d 153 o] 2
g wE R R e 5 ‘ﬂ} RN
(unsupervised learning)©]2}il 3}, K—means 7| S = 2 (clustering)©]
Holek REUG/ TAGE 35 /1A% G RIE REL/} ASUYA LR o)

FREH ARG R FEot, TFEHQA 45 o] 3EF(binary —class classiﬁcat1on) 73
7} - F(multi —class B2+ multinomial classification) 28 0.2 &8 4= it} 7| A8}
ofe] °] GEF EA A 71 Bol AHgEE 2L 2AAEE A 23, YR 1y, %%;ﬁ_ﬂﬂi

L R2" 23 S| glon, o9 S T urk

7t EXAESH 2

ZA2HIH YL o AFENA Bo] AFEEA|T 7]

oty 7|EA o7 X AE3|F RS /BTt e Ag/Aae} go] 1 e i
E3Ws v 9 AE Y7 B HFo 23E 5L o 23lE Ao, =

o.

dlo FF ofl
K
mlo

Lo

rnih

7

Pr(negative = trueltest) A 6)
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10g(m) =By + 5, X 19

2 etk 22 @ 5 gtk 2o o716l p(xX) 9 X 48 B ohne,
X7h @ 99l 2740 mhe p(x)e] Wskgel 4,7 P Aoz euA ks Hel 7
@
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U RS A3 X, L, X, & olFo pad I3t ZH-‘H7‘49_.§(recursive1y) M0
R ]

DL Ry, Ry O $EH, 7 27k 43 B, AN ARF 20} S8 RE B3 y,
S HFA A5 o, 0% 3 F d5A,
M
f 2 o CEER,,,) (<, Cy— avg {yz :xiERﬂf}) (1 10)

m=1

ojlglgt UF R ZqWFrL A5 3 A (regression tree)?t HMFEQ EFHUHF
(classification tree)Z U = 2oL}, o]& A&l Aal= & (growing), 7FAX]7](pruning),
B3 @7t A F oS B or Fdsith &9 —’F(output variable)7} ©] @ <F(bianry
variable)§l o BFL A A5X(Gini index)t AEZT] A SF(entropy index) T EEE
(impurity)®] A|E 2 ste] 7Hedt 2] Z(leaf)h 7} 43| *é%**aliﬂ #Sgo 2T o] FolA L E
TE(putiry) & Eole WO Z URE AGAIZIL oY UF BY S FAH E2HEH AR
& 7IASES AP o2, T RS JGEE I)Q A ZHAE 2P| 7| Ho] |
313, 2018).

U 232 Bgo] EqbgAolgls Tl 9l
Zs o AR =g d S T
sholl = 3 HA w=of FeHg7) vk = Atk A WA RS A A2 s X3
= As7F ¢33 v A Ha A7} ghs] g Al Aok gy W] Bt
88L& dEEo AatE pen olg FAld o5 B9 A E Hojrmyr,

'
=
_0|L
N
E=)
Hd
o,
IV
=
Ty
&
©
)
rlo
o R

0

Ct HEHZHAE B

L
o

Breiman(2001)] 2]3]A 7 SHE ¥ e ~E(random forest) 28-S L g o] Loy

€3S 1@ AowM, ok o7 (weak leamen))E AT F o5 At
%718 BEE G ensemble) 716 F shitolth, AU ZHYAEE o] 28 M9
ol thgk a2 AHAIRE S 2 v 2 o g gletl, 53] dHdse A
7 BES AT FE A38S Hole 497t Bk

oled AYZHAE BHL vhie] Ao we} PARY F, FAAR L= {y, 2.} (%

v ol %

5) Ei}%ﬂ(learner)"/} HE 2T FAE R BR A AT -Ev‘?rﬂ@lassiﬁer)i B
o
=

6) IE (ensemble) 7ol & 7)Ao A o8] e 2E
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7, € R) t3te] n7lel HolHE o]&d FEAEMN FE) [*= {y* o*}'_ S WA,
L*o YERUTE F k(k< p) M TR 2 Hol YR RS #5300k agla o|FA 75
g R RYPES Aeld] HF g7 weEth A7 FEXREY 2SS 9 UG AT
RAAA, k & oGA B AR, A7 Aje] 215 oAA9A & AR tht Adeo] v
EAet=d, ol Aol oEdlof gttt
o, BAY 23
= 7 T sl F28(boosting) > FE= W B ARESt] ot Sf57]E TAMA
© Z(sequentially) A/dste] HF RS = WHES dot) Hxo Ry dugEe o)
EF EA oA Freund and Schapire(1997)°l] 2|34 7]t AdaBoost(Adaptive Boost) & 12]&
e, oo W& vt 2ol 5, 2015).
1A - A4 w, =1/n(R, i=1, ...,n)E 2713
29A i m=1, .., Ml W5t o B vhE
2-1:7k3A w, B ol &std 77 f, (z)E{-1,1} & A F(fitting)
2-2err,E T Zo| ALt
M dly, = fmz,)
err,, = — -
w
i=1
2-3:¢, =log((1—err,)/err,) o2 2%
2—4: 7R w,E w, = wexplc, Iy, = f,, (x;)) & 782 (updating)
M
3EH 2eAlel N Ao Mlel BRVIE Adele] HE BRI sign( Y] enfn (@) S DEDL

m=1

& sk

wHEol 9% e OE P FTHLAL A|FA o2 wEA

chapire, 1997). =3+ AdaBoost &i12]50] A|tH o]

2o 5HIE Faglel dF eaw Aadtte Ao APA R FHETh o] F AdaBoost

du2lFe] BAEE sad tsle] B2 A7} o] FoIH =1, Friedman(2001)9]4]+ AdaBoost
i3 AR

7} DA A 7 Al (stagewise forward selection)= ©]-&-3F A whiolgls RS vy,

& A9, 43 34457 f,, <]

=
o
il
4
ot
UQJ
s
o|X
ol
s
%
E
[¢]
%
a.
=
o
72

7) FEAEY FEL Fo{ HolHoM EYFEE 5183 AEE(re -sample)S L3},
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% 4257% (shrinkage estimation)= Z3ll A 24 E(over - fitting)® A E & F Uvhe= A& B
ATk Efron et al.(2004)S Z4FHS ¥t H A8 duz]ES LASSO(Least Absolute
Shrinkage and Selection Operator)?) 573 33} £L S Ho|7| = 33t o2 AT ZHES

Bofl F8 dugse] Aedezt EE e FoR I o, 5& oS Hse
Hol= 757t ol AsHe 71AgsE 7' & shueolth

3. FAETE 71 ol %

2l M=% 7]*H(resampling method)S <& 28-S T dlo]E o 3t M A &3loir= A&
T S JEE 47] 93 UHo R gRH o 2= wabH S(cross validation) 2ol Slth.10)
WAHFTE 7IATE RE9 s HrtetAY REe A £ (flexibility) = SAIEH]
A3l FARl A S REe dEex }(test error) & 743t Wl AFEE TH(James, et al., 2014).
A8 e AN (test error)= 71AISHE P& Sl A HOIHAIES] SxMSE A58
& A¥e] FEAQl eAE Eoke 7)4\9.§ 2o e wat uzk dEiE 7EAIAIRE A
is T HHAEE o] &3t A& & e AR o]
= of gt} 7|Algy &89 E¥(training), 7S (validation), 2 & (test) 2= 93+
oo <ad 2>9 Zrh

<a# 2>ox He A3 o] Foizl vlo|HAEZ} sl Wl 7IAIgE 7I¥E A-&3t7] 28l

1 | I

Bl 2] A

A I dlo|e & FH(training) H°]E], 7 S(validation) Hl°]E, A& (test) tlo A E=F
2 Fasfok gtk £ vlolE = 7AIEE R3S A 3(fitting)st7] ¢k HiolE o1, A5 Hlo]
He T4 dolHE B3l A3 239 B s Hrketr] sl AFgdrt mixetoz A b
o= M2 A5 Fol A& A, old digh HrtE 9 Ao w AMgHEY. 59, A4F

ﬂ.l
\1

dolH e tlolHE Al 72 76t & 5§ Fdolu A5 Dl A E 2o =
=, 2 3¢ J"Jrzqﬂ(over—ﬁttlng)ol dojuf AHg 23 HIrtE & ¢ A €t o] 2A )
olH & T ¥sl= WHE A F 77 ok WA wAb S(cross validation) 7ol 2kl st
Ao, dolHE AY %%6}% Ao A HleR 13 FEehe HeR, dapt gt
™ H-& Z&Aolges Aol ol 7 4w

8) 34 S(over ~fitting)o| & F HlolEo|x] Ae] Bhgro] AUAA 2 HlolN F HlolEoAE B
BEHEE JERAE, A% volE 4 Holedq s A%l ol @gE Sath o2 ) ds)

T WMo RE U B HolHE o] &AW, g g SolAY, e - TSKregularization) 7
HE ol g3t W Seol 9

9) 71&2] 4337 B3] MSEE 54/\5} 3l B4E 2ret R, LASSOE ©f 7o B A&
o] AUHES] Fol Havt HES e BPS with

10) T2 diFZ4 WHoe=2Es l‘f«EiE"é}(bootstrap) A2ge] drh
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HolE ¢} Y| HolEH S #EeHA 2: 801} 3:7 59 4% HE&R FEI T 1 YA fo]
HE K2 ] AlEdste] o] AEE d dloly J3S TAURE Soi T3 45 oA
o] AF&3t= Aolt} o] & k—fold wAFA =0l 3t} k—fold RAPAZ S B} 24 =38

< UEE H EES FAW, At Bl8o] el mEtE wilo] sith
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1. 1542 3}

Ou and Penman(1989)l| A= F3<c0]9] 5
| 2] @ o eA oF= 7
#e 71918l Ao 9w

< AFAer AT &
=3 (confusion matrix)< HIEO.2 ofg Az}

=
curve)& o] 8ste] AFAOR oS Jes FH AT
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<E 1> =="8go 7d

yi=1 y; =0

y;=1 True Positive(TP) False Negative(FN)

y;= 0 False Positive(FP) True Negative(TN)
1A FAAN EEd B RS d S BAE Uehie dEEA e #5532 17
1 Gl dEgen PSR, 0@ THE B 24 ge AP ALE BB £5 v
ditk o] FEF BAGNAE <E 153} o] 2x2 PUL Uehd 4 Utk EEPIL o] 3ol
VAR A1 AZHSAE S A9 S R AR ST £ 90 ek Pl
AdEE de 3o £& & ngolgtm @

5]
e,
)
(o
frtl
>
oo
o
4
%
=)
_{
ﬁ
=3
o
d
Hh
o
o

@D L =(precision) : 20| Truetkal 73+ A FolA AA| Truel Ao v|&& TP/ (TP+ FP)

2 ALt
@ ¥ -E(recall, sensitivity, hit rate) : 2=} True Positive®] -5 T2 A Z oA S35}
= Aoz HAA TrueQl 2 ZolA Truedhar oS3 ZAvte] vl&S Talw, P H o

TP/(TP+ FN)& AAt
@ A& =(accuracy) : L= HA (TP+ TN)/(TP+ FN+ FP+ TN)Z A4k o]& False
£ False® 9|33 4 %9 2R, FE8re 7P AdFoz 289 H5S Yeld ¢

A= H7F AR

2] 7 BEAolA EF7](classifier)= 0 =& 19] #= Hkslsl= Zlo] oY [0, 1]
b Atelo] BEFE AT o]e} o] d & Ayt gEHOR Fold o, :v:ﬁlxd(threshold
T cutofH) S HHE7IH HF o S3ES 73t ROC FA(receiver operating characteristic
curve)< ©|AH EAH Wslol| wWhE 28 -& 7} FPR(False Positive Rate)2] #AE =2 3}gt Flo]
o 2-d ROC =412 g Zo]7] witel] &g 4| 2 Hlawsr] of s ¢ 2=, = o}a{q
WAl AUC(area under curve)E T3t o] A5 Blugth AUCY] FHujghke 1o]H, £
K

Q52 19 FhE ke 7ML



SA0|AEE 2Ist 7|AIEHS dat vl 21
V. dlolele] A3} AATe] A

1. vl 74
7} =BEHS| 7Y

Ao A ALEE dolHE Ad dlolEl o] A<Ql TS2000004] A2l £38l= KOSPI

A7 71 F 129 Ak ele] 2009 F-E] 2018744 9] HiolH S &-galithih SxRel S
Foole] S M= Ou and Penman(1989)04 Fojd A7 FdatA tha2 (2] 1HZE H
Ela=
Pr _{O(epst,t+1_epsi,f_drifti,t+1< 0)
prt 1(ep8t,t+1_epsi,t_drifti,t+1> 0) (2 11)
Pr, i 7199 t+1 AIE vl oY FvhdA Ak
€PS; 4y €PS; piq -l 7199 ¢ AR t+1 AH FEold
drift; ;. i 7199 ¢ Al 71 A 493 FEeele] et
<# 2>E & A7dA /AT diolHAES A3 Ho|HAEA BEXHFRE AMEE A&
W Feole S o gt 7|9 BEE B2 Atk <F 2>oA FEeole] SR
5 7191 Ou and Penman(1989)2] g 2lofl A9} Zo] B7]e} A A= Fo] oA 2}
A 7 dzte] FEEol e WMk FS Akt gho] 0BT 2 7|gelH, 3ol A 7Y
< o]¢} Rl AS-E JEhdT
(B 2> FET0|Y S& =%
=Clzplel = =Clplel ZEA
?_:‘ To;olﬁ c>7|' TOLO|_| = E% —JF
71 ==0H) H]2(%) 71 ==0H) &%)
2018 285 39.5 386 60.5 671
2017 304 45.6 363 54.4 667
2016 356 53.6 308 46.4 664
2015 360 54.8 297 452 657
2014 372 574 276 42.6 648
2013 330 51.5 311 48.5 641
A 2,007 50.8 1,941 49.2 3,948

11) 2008 Fg9171¢] lohz 7195 ARAZS AAH 2ol7t 9g 5 2ol, 72 ol F 712k 2009
K EEIE
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o714 2018 <] HolElE makdE oA A3 dHolEANER &8s, 20131
20177141 €] HolH & &9 dHolH ¢ A F HolH 2 &-&¥tt. 11 2013\ 5-E] 2016'd71A]
Fseole] 271 71gdo] AA| EE 7199 HA 51.5%A Al 57.4%E 50% ©]4F-S xpx] st
7} 20179 o] F& 45% TR HolA W, A HA | AHEEE 20189 A-F
steshetl, ol H&9 Wigles o33 7hae] dllo] E 4 Sth o|g Zo] B
Hake A= A3 RS 7 E d= 28-S sy Yeie wadE

% Mol A8 Fguolof e PAGh

FoE= A Ao glo] o]&4 ZAE 7IWe R ste 71 AT AT e g A=
o A& F1 & VA TG Bokll & Hole & 2JALAH (data driven decision) HH
AlE

NEsel 8PS THAG. Z, BEAEE 15T B FRS g9 HolHE Mos 4EE
o 1
=

Tl REE FESIE Aot ol2ld IS A2 Hdlo|H(big data) SEVE LR et of
oh & JIHd et B AT E 7] dFdA /HgE = A RS deqer B
Aete Adte 27 &

EE d=F 1y T ARE3ITh
= A TS2000 dlo]EjHo] ~olN =& 71

AFA RS 2 F 1667H=A oo TE

A
=3
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D A W8 FALEIHE, 2ol9B7he, EAZIE Sol WEACITh 44 E
ATE 7190] o= A= G AGAAS dgoz Bas) 99 A48E & 9
vo, 99 29 24 ALY S fASE A= Fasn

@ o4 UIE  FAR| YR, AR F, dY AR, EY 2ol F, 15
gole|& Bo] glek. AL FYstel Ante] Yol kAT F2AEAS HoAE a4
&9t AERA A4 W3 4T BeHY 44 2erh

® P94 WIS B S, FANE, AN E 5L EFRT A MLe A1ge ARy
@ s 37 ME A 59 ks W AT 5 Utk

@ BEA W& FANNAE, TAANAAE, ADALE AL ol Ak BEY WL
NQAY FEHEES SotunA & W) BEG Gt AEZA AN )2
2 AP LS 9k 7 A FHO Lpre] Askat

® AW HE FAD 199 PG AN RALS, T80 ARENE 5L TR
A B g 719 ATt B8 B4 o RS 24 wE Hrlelm, BAA PR
o F9e FHAEE ST S Ak F, ALY &S AITARY ARE B 5



s[H0[ZE 2/t 7

shem, Aol F7171A Bkl dJal 719 7ddel A A et 2ol dntat Hof
7ha UATHA 58, 1992).
® F77HA] AR RIPEA, SARFALE, 25 VAFALE S EAT FIPH
o

& £ AEFo] YA dAldA A Ro] FEH 7}x]a 4 n|el= %
EpHR el 4 245 2] Yl AMEE = 9o, ol A S A ee b
walo] & 4= gl

(@ AR5 : PER(Price Earnings Ratio), PBR(Price Book -value Ratio), PSR(Price Sales
e T Fo A3 AR A AR 71 AT Y] v S 2 AL
ofm, A setEA] e AlRTIUe] dex® 28 5 Sk
@ EBITDA #| 3 : EBITDA(®7HY)), EBITDA/UHZOH(%) EBITDA/=& 181 5= X3a}
H, 7|99 dHgsS T d9se FE 5YS Y AEoth

<E 3> TS20000|1M F& 7ot MFAES +d

T M2 7=

ARSI, ARSI, FEARESTHE, G]doldS e, A deld
S7HE007d o] A, ol F7HE, ALAMNSIHE, AIAES TS,
| EAS7HE, THLIAT FIPRS7HE, $995S7HE, Bl EAES
7He, THD19% UH%@%%A%, %%%1% Oddﬂl%—ﬂ%

14
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O
O_A_u
Q
o
o 19
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=
N, M
_l%
Oi
(¢}
19 _12
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)
S
S
~
L
£

njEdEol g, FA
(2007'd oA T, %X}%%olﬁ’l%

] & (2007 ©]A HAY), A AR E, AHEF
0] 52007 °o|d o), AHEFEolE, Zéﬂ ol Mﬂﬂﬂﬂfrﬂ‘i‘.
719977019 E(2007'd o] LAY, FAE (2007 oA A, 71
o] &, AYAEGYo|dE, AYAET|dE, &L/} o vEdn] g,
FPHE, GHLEdE, FEHEREHE, Yol Ul wEdnlE, Fud| 50
v o) wiEdu| g, FAHE, 1] of F , AT O FH)E
H&, S804 o 3484 &, 734 O 8184 E, 7Pt E, 74
faw A

P Ey W ox

n
19
oX
=
o

4
A7V E, o|AEHE, AFelAbs, AYEETolAbE, AFEE, AR
FrE o 7*}7] -2, A e E), BaleE, A7IAREE
HjgAgdsk, 1329 uEd (), EPS(Earming Per Share)(¥), 153737¢0]d °]
(20073 O]PH 9 (9), CPS(Cash flow Per Share)()), BPS(Book -value
Per Share)(¥), #E&, R&D FAEE, 1F999°14(%)
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<E 3> TS20000M F& 7tset MPXES 74 (A%)

By FENES H%

FEANTANE, ARt O FEAE, FEARE O BlREAR S, &
HALTAR &, s g, AT IARTdH] E, E‘roh}i%mﬂlg A}
1A &, HR-ER &, v e 371 AR E, erle, S3E, davls, 94
U &, S E, At O AR E, vEAE O YA FeE,
W EAE o A - AFEE, WidARE o AnzE g, RANE, S5 E,
A HlE IRl E Ol SRS SN, Bl E AN S, v A o AN S, | 39
TR g, AYFIEE, AYEHlE, 012}E%HH%(°1X}H1%), oA} B
Hle(Eagr ), FEAHE, FEY of EAE2mE, F54FE, H
FEAMEE, 20 F%, CASH FLOW o] F31]-&, CASH FLOW tf x}ﬁ’:}
H]&, CASH FLOW t] ZAHH]&, CASH FLOW ] mjZdu] &, <o)
H] o] 2Ll &

TARLIAE, AIAEIIAE, AVIAEIAE, ARFIHE, eERIAEIAE,
AN FI) A E, vl FI A7, FEAE A E, SR AE, APt
T4 HE | A E, AR AT, AE, AFIAE, 9 - TZH»ﬁﬂg ATEFIAE,| 21
| EA U A E, uﬁgzﬂﬂﬂﬂﬂﬂ H -5 A48 A g, AR A S, o
A2B A E, FAAESAE, 131712

o

2R, FA919Y BRI, G919 Wz enR),
FAAY Aol 007 ol BAAT), FALIT ol
A g | Q) FRL19T Q4 = 3R] 16

1. O i
Hl(a ), =538, 71741%1%, AR FE, &

A=)

Rl

109
Tx}ﬁg, A EAEE, 7TAIFARE, TIPS, =545

) *‘?—7}7}“](“—‘1‘1%), HRAAH SAFAA S A S (), v (M), 5
T;qj FHS ), AR, 24T, D (R, S99 12
AF FIPEA Rk, SAREEARE, 7IAFARE, TP E, F99S
PER(Price earnings ratio)(Z| i), PER(Price earnings ratio)(3] 4]), PBR(Price book
=4 A E —value ratio)(#] 1), PBR(Price book —value ratio)(##]), PCR(Price cash—flow g
v ™ |ratio)# 1), PCR(Price cash—flow ratio)(# ), PSR(Price sales ratio)(3 i),
PSR(Price sales ratio)(Z #])
EBITDA | 7I47FA(EV)(H 9HY]), EBITDA(#YHY), EBITDA/"|Z (%), EBITDA/Z-&H] 6

==

A% £(1l), EBITDA/S %3] 2] (9 wk9l), EV/EBITDA(H)

4

A AR Al S 7HE (2007 o] A, mlE YA Aol E (2007 o]H WA, F
ARG E (2007 o] A, AVIAEALC|AE (2007 oA WA, AEFAGeldE
(200713 o]A WA 71473 o] E (2007 ©)H EA), X E (20073 o)A ), 157 0]
o] (2007 oA TAYL), FHALI1AT 2012 (2007 o F A (HRH)

Q@ FEE g TP AR, FAREARE, VAFAEE, SR E
@ o]l FEEH e ¥WF dAFHE



2. A9 23

Ou and Penman(1989)2] A= 71A|8tF A4 o3di7{ A= A& = qith12) 81
T Ou and Penman(1989)ol|4] &]Alo]e]e] S-S d&3l7] Y3 A18d ZA2EHIH 2P
A Eo] Fujdez =& Holrl= AR d &8 auA] =& Hol oy gk dEA Sl

¥ Ao A= Ou and Penman(1989)° A AMHE-H A A8 37 28-S 7|Ah<: WA F13
o9 F3t dFo= AH st 714 g % ok A Wol A1 Sle U BE, dEE
H2E 1Y, B8] HYS Frlete] o5 REPC dSAAE wAF BHE B3 AR Bl
stk =, 2013338 20179714 €] tﬂOIEi:—g 7:39 Hl &R WA FE3ke] o] o]
5 23S A 9 HSsta, 20189 HlolHE A3 HoHAER st /dE 23 Yes

<E 4E BENSQ FYE0ld] s 3N e ARAAT BT Ao, &
152709) ol 205 5 Y(Hyel ABAAT 2 A ZNF F ABAS A9 107 W5 £()
o BRIAE 2 dSUS F AWAS B9 107 WEE e el

My AA t gk N p @t
FAH & 0.064 3.674 3274 0.000
FAH & 0.059 3.380 3274 0.000
ADAR O 58 & 0.036 2.057 3274 0.000
EV/EBITDA 0.033 1.915 3274 0.000
TAL1AT Ay 0.033 1.883 3274 0.000
Al EeEx 0.032 1.829 3274 0.000
R&D FALE & 0.032 1.821 3274 0.000
frEnlE 0.031 1.798 3274 0.000
G & 0.031 1.784 3274 0.000
=50 & 0.030 1.724 3274 0.000
1739419 —0.081 —4.675 3274 0.000
A7 Aol o & —0.114 —6.587 3274 0.000

12) 222 F M9 #& 7 BRERSE B7she EAE o] 3 F(binary —class classification)2}1 3},
o8 79 #E R BEEHFE RS UM R(multi-class classification)2hal 3t
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dZ 2o e dZF 45 vusy] 98 2 B3P ROC S Fate] wuwsta o5

a9 3>A " A1zt ZF ROC FA4dolM AAe Fd dAlolA 9] ROC FAde]al A&
é:l'é @Al ROC F40H], ©] ROC FA & #Z oz Fo] o] g5 Algd nye
oS Aol Holds UrEMTJr EE ROC F4d0] 50% o]’d] ol& J5& Hole Aoz 1}
Ehstot, U B3e] A A5 DA A7 99l ROC 4 At 71 2 Ao vyepdtt
=, W 2ge A% @ﬂi— Azs ditgtete] Abgal|o RAAE £ Qltt o]k W=
F28 By ROC & AF g 43 99 ROC F4o] A9 A= ez v
Wk

A" 3> 2 289 43 B2t 4 BA9l ROC =4 H[w

ROC Curve for Logistic Model ROC Curve for Tree Model
= 2
@ s Lal o o .
T o 7 2 o -
B = e
a w - a w =
E (=T = [= T -
= E= -
g = 4 o g = p
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. £
o | o |
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ROC Curve for Random Forest Model ROC Curve for Boosting Model
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BAH0|0IZE 2IEt 7IAISE dot Bl 29

<E 6> 48 BAM 2 - AUCRH 287 AUC 0| HF

4z =g 2X|2E 23 LE 23 e AE By | RAg @y
BEA ~E 23 0.698 —0.032" 0.002 0.018

U =g 0.666 0.034" 0.050™"
AYZY~E 23 0.700 0.016"
FxE 23 0.716

—1‘ 2] AUC gholH, izt 24w o9 B33 AUC #to
thzbA ateE ol o] Zhe] # wx, sx= Hanley and McNeil(1983)°] W& 10%, 5%, 1% T304 <]
=
o

=

<#E 7 <k 7>9 5 b gl fe A4 29 AUC gholH, diAAe] -5 A
JddLe F AUC xM oﬂ 3k BAA o4 75 23l Hanley and McNeil(1983)0] #|A] g+
gk &= AH ] piks VERdTH
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A ZY~E 2 0.696 0.019
8 2y 0.715
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2 Ry By n3og A3 9Ae AUCE 71.6%°]a 23 ©Ale] AUCE 71.5%°|H,
T AL Z)(0.1%) % A e & T Uth ol 7MY @ dSEE 7 U 23
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Comparison of Machine Learning Performance

for Earnings Forecasting

Woo June Jung®

<Abstract>
Many predict that the fourth industrial revolution will be triggered by the emergence of big data

and machine learning(or artificial intelligence). In this context, big data is often likened to crude
oil and machine learning is likened to the crude oil processing technology, and the concept of
data science has also emerged, referring to scientific methodologies or processes that extract useful
information for decision—making. In order to cope with such a trend, even in the field of
accounting, researchers are struggling to introduce big data and artificial intelligence, but there are
not many studies yet. In particular, it is difficult to find studies related to them in Korea.

There have been enough studies that accounting earnings have the information contents that
makes a difference in accounting information users’ decision making as a fundamental variable
that determines the firm’s value. However, many studies have not been conducted that relate to
the development of a predictive accounting earnings forecasting model. In this study, the
accounting earnings forecasting model developed in the previous study was reinterpreted in the
context of machine learning, and compared its performance with the predictive(machine learning)
models known to represent further higher predictive performance to examine the possibility of
introducing machine learning techniques in forecasting accounting earnings.

To achieve the objective of this study, all 152 financial ratios for closing corporations in
December were extracted and utilized from 2009 to 2018 among KOSPI companies belonging to
the manufacturing sector provided by TS2000 of the Korea Listed Companies Association.

This study reinterpret the findings of Ou and Penman(1989) that used the logistic model basically
in the context of machine learning, and the predictability of these techniques was compared by adding
the most commonly used models such as tree model, random forest model, and boosting method.
As a result of this studies, the predictability difference between the models are statistically significant
in overall, and the boosting technique with the highest predictive performance has about 10% higher
predictive power than tree model that has lowest predictive power.

These results are meaningful in that it is possible to provide more accurate accounting earnings
forecast information using machine learning techniques, and it is expected this research to be the
basis for the study using machine learning in various accounting research fields other than

accounting earnings forecasting.

<Key words> earnings forecasting, machine learning, predict performance
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