705 ZHYSAT x3eA mM3E 20074 6§(pp 705~737)

o|Z4%
Appihsin AGsie ug
(kunchanglee @naver.com)
E=

[
Apchsin ZHese g
(kwanchoi @skku, ac. kr)

..........................................................................................

B dqe e ad 2EAR79E AaAAYGS Adder TR & e Bl tig dfeld. B 9
AE APAToA de] AbgEole BREe 2ZAFARA o] F&AS AHAST) YA AYTeS
WEe geld vk BARE T /R 2ddA FEstuat it AAe A A o) A8 v Agaedt
o] 2431 A (causal relationship)E 28 227} itk ol ofd W57} b ofd WFs A3 Ex
ARBAZ Edle AR B AL FEAS JAAYANA LRiFeEM Hoth ZHFQA ZeAdE &
A9k

!
il
_}L

A

AT & 9t} ol Yol B dAFdiME Lyt o] B(GBN: General Baye51an Network)S Ak
A HEHE H};' = 237 (Markov Blanket) & AN & EdEe A &% 2o A3 87 1"43}
240) GBNZ vhola Hlo]Aek WHNBN: Naive Bayesian Network) B C5.0& 233 %
990 M 199997 9] 7l 2 Ze|A A7 ARE 71xE ¥ 23 £ ‘5:1101
o] B% EAAcR 9% AuE AFdrhe Jo| AFH R HAFHIUG

ok 2
.
%
A,
ant

T,
LN

e

rlr wlo

-

3

X

ok -

o

2 oox £ R oo X
[
oS}
Z
2

7 o N

2

..........................................................................................

.M E BE, AlSxd A FAAEHLI=R st
F AUYFE FYEE 1AL YT SeHS
A4 APATE T3 UV

B =R ARaA AR A7 e midLe)

qg AeAzelA e ZRdrIde

1ol el ol Ba AL
3 e AFe] Yo ot &2 A
A2, 7199 SARAT BARe Bz A Hedsh] Hsh

o o4 A7} SN
e Fe8 24 % AEAR shtelnt. ZAA 4 F 7R @A o
H71geld ZelelA sAFA] don wed 7] AR, A a7 ‘E_?‘—‘E A" 7Y Sl
A& gvjsta, FeuRAVGeld A | APAA oFg 2HT BAE 7R eAd
ot JARHGLR ARHA gL 7IFE o ddld EHR e ET S A¥E, 2001 3
njge, fEivels (FAgAe Rt B8 @3 AFE, 2003), °lF s EAstE

=EHeY: 2006. 11 AMEEY: 2007. 5
1) 5 W8 Al5x 09 gk 28BAQ0E WPPIs AT 2eE FRTASAN Akehn s, 34
S92 P15 e 2eiE ek o



JPAE 2ot JAHEAAR g Ho T

% JuE ATHE A7 9t

2, 4PA o3 g 4582 YlAe
2 3442 + 9 97 gan. doa a
BE SRS JUAA AR J1gEA
Fe) BAFEA TAAY, FAHCE foI
WP A3 BEPSA 24 HARZoR ¥
43t Aol 2A7 YA B3} 24, 2003).
2o BAE AARRIIGE dF A 795N
Wergo] N2 B3 99 £ 4 dems /Y
AYENEFEE FENAS A9l @At
et weby AGSAUSE FAN ofd WeE
ol N2 9B T4 U449 A%E vehit
Aol U A77F $53 Reln

B Q7onE olg e slzATe EANL
28] g5t T M AFBAL AP A
A FAAAGS A EAYS FAR0R
vl A FRAAFE ARG Foldle

A
AAAE EgsiA HogFaa gt olgs E4
< 3t 2 AFelde gt wolx|t F(GBN:
General Bayesian Network)e ZH&3dt %
Gk @?Ez—i% 7&?41]3171?3“5 AEeA d&

PR PEE AN ST, g

[e R e BE=1 = =
W2 wo]Agt 7 HhEIH(YEE wjojx|et wel
GBN# uyold Hojx¢t ¥(Naive Bayesian
Network)?l NBN) &} <d5As8H C5.0

5
PHS AFHIER) PRozA

La}x]x—? Oq‘j
g 7|& ) vwele Aoz HastA o=

oL

A WA AFERNM F2 OF
(Bayesian Network) & &34l
olHZHE EFol dFS A=

4
rir
o
2

8 =

b
o,
it rlo
N of

o g 2
ox I

706

SOENE F EWF olAS ulElo g HpA
FH2E A 5 ¢+ e A1 FEA
=72 484 Jdd(Neapolitan, 1990). o|g 2
]

Ho x| et "ol gt AFrt EA3 B AL v
oAt B} FolME Grdt Fejo olB Mol
ot F(NBN)o] EFTAANA 4T3 & A
£ HoFAXMEH Y (Langley et al., 1992).
a2 NBNE Fgts kD(FEe 585 43
M) E oel e wzgE tE ¥re B9
HER sted uiele], il wojxjet
GBNS 284 xE% tE x99 olasiz ol o
Mg == 39 stE Eoh Friedman et al.
(1997)& °l¢} 22 GBNE Hth auzez ¢
FolaL o]& ThFs EAY AL v} gt

i

ta

o‘i e ok

FoRA AFERA thEe HEE PEE 9
g e Adske WHelth. &, 4 ol
© 9v|E Z+= ¢4 E(Ensemble)e T IE
deiziel eFdEe 2RE Wyt daddyes ¥
78 dig o 437 e e v &
dhgk Wdelth, §3] Ji and Ma(1997)& 4%
WRlo] Asol It FRIYE dsrgdoz 4
goba 49 Aol £ EFTHS 428 4
Aee ol EF AFHoE Hol F93, Dzeroski

and Zenk0(2002)9} Chebrolu et al. (2004)
&g 1ol 7]

%47]?32 -?w Fe ZiEel BHEs AA

ek B A adstE B ogs C5.

GBN, NBN E%F 371¢] BEFWHolt} o5 ¥
gk



$ 34 FINE F id 59, B dFeME

ARG 1, AEAAZEE 0

s olE Fea k=, F AR Ada

Elttﬂ 0% 022 (5, 0—-0) d Al
= (A Zeid, ZEuAAsgE 2

2 d&), 12 12 &8s 7ol E4 9 F

N ko z@ rir
|o

noge 4
rir o b
2oy o
i
112
of}t
Mo
_‘>'
_c»‘h
&
3L
e
Rl

2
Y
fr
)
2
I
2
I

t _l[m
ox

N [ulo
9,
oo

oft

ok
o 2
N

o

|t

N
moox e
X
e
o
4
E
m?_{:
o
okl e 4%
fol

o )
Y
o 12
ol
E
(1 od
ol g W

Ol
o
ol
L.
pac
Al
k=l
ox
N
N

P W
i1k
-0
2LF
lo
il
a
ri ¥o,
oodN d
2Lt

ol
n)
Y
in)
to & ¥ rlo

Ju
b
s
o

9

ANFozR FeEde Fadgid 4442
AEE F Sl BTE ARE F JE Ad &
3 SUEd ey =R st 2005
dREE i Adde e 9
ARt A FAAREFEE A4E '
& AANAES e AR FPride ¢
Ao ARsHA drh FEELS o AN
AR 71E0] golok stedl, APATES F2 A
FROR Y SAUTEYR AT st
2 d7e v 247heA0l sn E HEA £
TS B3 gin

aejn & A7e AT ToblM AR &
S 2] ERIHES AHgetn ol 59 G4
£ WS A Boldd Hxz Agst] 1 7

AUl H3gA M3E 20074 6Y

4% AFn oA FeFd THE 2da
A7k £ 98 29T 2ok e 8
A Agetn gloA At d7AY TSR
F¥stn gloa 20

B A7 24dNE d9dTE Advdn, E
A7t Ze ged rig 474 99E AHE
ot 53 £ d7olM tie ERTE WA
¢t %<l GBN, NBN# 345 ¥l C5.0
uie At #d 7IedTE e 3N e
drAE R LRI S AUsia, 44l
EAY 9 1 23 4. ax T 5
Folre 28 1 FF dTHAE AN

2.1 SAREY AT HEIXHT (e §Y

HA%37199) B4¢ ¢ 5 9don AARA7)
goltt AARAS Fh5del e 719
F oA elsaAAEe] 7ol
AEAAE YEed & 222 F F 9. AT
dgd7e dede glov dARgrIel 54
A

2 Pe A7t A 9 1 olje d

R A

He ARE719E 27 44 @7) wEoid.
o= Jde 222 IARYS Yoz WA
% ol weA AR U A=
A9 e 71| AR IYolEn Bl J1dE
& e A7E Fdotn o ol 7Y
2 =9 Fsele SECHA ﬂﬂl—r@" Ak
FAE 719Ecln B9 Aede seEEdY
e A g we 7IgEelT

707



Beneish(1994)= vl SECAM dARAHoz
A AL 48709 7197 4F mive] A (media
search)ollA] o]Qjzx7]doz Foid 267] 719
94 AFA B4E d7sterh. dFHHezE o

193 SAZI909 AR B4 MeF
(descriptive) &2 ¥lwslw, Z2Hl(probit) =
FAQ 2ol & Vel A
FHLE 4 ’5‘} o A7AFd ostd, wjEA
Gl A4t A (asset quality)e Zag, o
, 28lx A9 (accruals) F7He

o] JAFH7IHe EH2 YeTt. Beneish

(1997)% Beneish(1994)9 fARE AHbgo

IAFR7IHY BG4S dtsied AenE
=3 —%XV‘MW S Aol AR e HE, F7t
Heo] 3ARE7I9] AFF
2 ‘é%?’ﬂ%iﬁ}. 53] Beneish(1997)+= 27
= ARE o Ak Lol

w9 ©]9

o] el z

)

i o
e of
‘jU
il
o]}l

Hr ogm > o
ox 18
o

o,
N,
A
1o,
oft
=
X,
< n?

A 7I9EE Agsad. o o
A4 27
198 AN

Py
24
)
i
tirl
rlo
>
o
A
o M

-’F%O] A= 019._7:"-3}7]‘2191 #‘é% Z“‘ﬂ E-r
Beneish(1999) =
?‘H FHg AT EYT}, o

“f’ak"(probl‘c) B2YE ol&sigd. 1 o9

o
AT FANSATAL BAEE B

o AN N rl
o

R

oo 3

mto e 32 e
v
L.
B
ol
re
-
il
=)
rir
0
ol
2
N
N
£,
o,
9,

pac

Summers and Sweeney(1998)E AFAEE

708

Beasley(1996)= B
2ZA AFAE B47199) ?‘]Hﬂ:rLZ‘ﬂ] fﬂOM a+
sigich Ao a: 2228 (logistic) AR
ARZE AHgsisied, JdARFNYEL oA

-0 =

o4} Atejojate] HlFo] a1 Alglo|A} oA 7Y
% 5929 749 (independent board members)

of Aouj ZMgdsle] EYPAxE Ages
Al Vet o] Aake J|gAu 2L 3ARA
< WAE F de 9 2 ¢ S HoFE
Zio T} Beasley et al.(1999)% SECYA 7
e 20070 7149 71AEAR Aujrz
, ARG EE AL E

A TdE A gor, Wﬂ 79 FelA A
oAt A ete Mol vm, Faht SfA
b olArgle) e -r7} Bor, grie

A
B4-(12%) ADZIAL AR o dgo] 9

FAI90E AFH 54 sl 3929 58
B A&z zlolx
ﬂrﬂr 45#64(2003)8 FEAELET opet =

stk o Oi?rL::_E ﬂ:ll o2 23 (logit)
51;‘313 }*"“OM HAFE71Ge 54 vt



ZexAT (el ERA S| 2ot o WIOIXI?_F %h—} C5.0, :LEI_T'. UME HH2to] BRE FHeE

g, EFEAAY AYFY, A WAGR 5 ¢ uAE RoklA f-&aHA AbEE ol JAEA
o] FHAELY #AelXA 7de EoE vt A WHo|th(Pearl, 1988: Sprites et al.,
ok 39, d=3AsAAEY AYAAEL d 1993: Jensen, 1996: Neapoltan, 2004).
F5E gv] fE22A4H S, AAEIY Bigh 9%  Sarkar and Sriram(2001)2 =tz #AAE W)
gro] EA7IYF frod Aol Helw gvkm B o]A¢t B XV B (early warning) T

T, o2, Gemela(2001)E A% &7k Za)a}

Fﬁ

ol Azt o] HARAIIAY EAL o APYA & FTAEN S zEstd dEEIke 2E A
Fold AAAe drda ok gy 1= A A Wong et al.(2004)7 Baesens et al.

L 3EHog 2 UM @AFE Zx Atk (2004)€ HelEWolA wAHE FAE Fed W
AR, JALAZ1GE FAVGS HlaEAg | oxgt Ho] drht FRIAE AFH R EAg)
AHgdhE d7Ego] T2 (probit) E¥elU 2 Ak wlojA| <t o] AGAAEA Ao A
A(logit) BAALNRH Fgs]o] it o] A7 ALHE dele WA #e] A Je v
TYEL FEUSe AWHSY AAE 48 22 2 /R EA Witk
Agoz sMgsta Slold Anuszie Q%A AR, WelAgH B FoAR JAEHEA Y o
o5 nEA Rerh mex dFRFd gistd A4S FEHOR HAYT. &, FolA EAS
9 ZHe AgoE godd NS A&s  FActe WrEld EAske 2EFH JERAY
He Amrt 488 oz At & dtds  BEE ofd(arg) 2 VeI 2 Wigse] 2 2
E 9 SEFoldA T ASHE ATREE AR FEE Ao RN A0 Tad HsETe]
HEAARD gt X, 2A2E (logistic) B8 AFAAAE 12T & UH(Heckerman, 1995:
< A 1A TdM e FARRVIEY 958 Jensen, 1996).
Eo| 18 A A=HA ggrt ok QHgER X, WoAt #E Fol Ega xE, & 2T
ol A AHEHE AFEFEC] IATHIEY d Ao Y3E Fe Hade] A9usy J¥s 2
2882 ¥Y £ Yo dv] e ¥o] @ Ao]  oplogxR ol 2ul ERFZ(feature selection)”
3, E3 o3 Y S AR AFME A4 o] Jhesith dutAeR ojg 2L EAFEE F
& 4 Jde 7HsAE AT Aot & A i Ho ZXN AAke

EEPEES
(o]

HE E 212
2.2 djjojx|et 2H(Bayesian Network) S 48 5 9o, H2ze iy 45S
AA FIANZL F U 0|9} Zo] o)z et W

wolAe Be AGAGel BA A, B3 AT s 49D Aade] Aguse] 4FS nmx

2) dutdoz & JAAREAE Tl S8 &4 (attrlbute)"évg EA(feature)olgtar @}, Foizl A AHEA] AP,
& o2 xE(class node) & Bddted 2 92 FAK feke SASL At MR Fawst ¥& EAEUE SPE
W& EAFZ(feature selection)o|2hn 0}131, 0]% AR o2 o7 JNARZEAE P8 #FY X8 S EAFA
& B} 47 &Fd

AYEiT H36A H3E 20074 6Y 709



Bei7l(Markov  Blanket)olgta 8} (Pearl,
1988), F& Yt wo]Agt 7ol GBNeIA A5
2 $tH(Cheng and Greiner, 1999: Margaritis
and Thrun, 1999).

wlolx|gk el A HA EAS A AR
A, st wiolAY e 7 kmupr shte x
Z& X (conditional probability table)&
Hl8k 9F 28 Z(direct acyclic graph)
G=(N, A)olt}, wtetA Hlo|x|¢t W2 Bta
I, B=(N, A, )22 39% F U, o
nENE e dquisg,

A
oft

2
BN e A
= o
i

¢

1o 1o rje

“z 0

3
il

aln A

fr

__O‘_{L
kD
N,
e
W=

o Z e ge
L
)
=)
o
rio
e
=%
2
lo
R

[¢3
o
)

[e3

o
od

A

A =27t 7H

tlo

tlo

P(X,) high low

0.75 0.25

P(X,]X,)| high

low

high
low

0.95 0.05
.10 0.90

G D =R

710

¥ (posterior probability distribution)&
dEoan Fozl GAEREAY Ega kX
e BEFd(classifier) 2 o842 ¢ g
(Kevin, 2001; Pearl, 1998). she] dlojg 3
Fogiy wolAgt P AFE of wojA|t ¥

rlo

X1,

0
by T
2
w3 S g
2wy 2

mﬂﬂgmiﬁ
[»}
9

-

2]
r U

=g

wo]Aet el e o] 74A Fdo] Ut &, ol
B wjelx]et 4] NBN(Naive Bayesian Network),
NBN< EZ|geZ 273 TAN(Tree Augmented

P(X;) high  low

080 0.10
7N
\J)

" [P, I%, %) [high  low
high, high [0.90 0.10
high, low {0.65 0.35
low, high [0.50 050
low, low 030 0.70

HERS 7= Holxiet ¥

AYUSIT 36 M3Z 20074 68



Zelx|Hzielel BRY S4of pie

Naive Bayesian Network), 9A] NBN< 43 (1999)9 28 4+=%itt. BANS NBN#E €
BAN(Bayesian Augmented Naive bayesian @ AWW4dd $4xEE Wo® FaEHo] &
network), Hlolx<t BElUl(Bayesian Multi-net:  A@dchn 7Fgsla o|8d &HLE A3Ed
Wolxlek MN), Z2li GBN(General Bayesian 2 she] dut wlo|x|et & Jej2 XE rh5ste
Network)e] 9ith. NBNE& (2# 2(a))¢t #Zol & NBNE #4¢ zolth % BANZ (1d
Zehs =t 03 AT e RE 4Uws F 2(0)% o] Fax x& 0F AT e 2E
ERLESo| FEta st oEAoly, IF SAREE o H3EAE & st wolA|et
e Nz EGAogE AL 7 dolXgt ez XEFT 4 gtk BAN £F719 Hs
golt} NBNL 714& wesiAw 22 A2 Friedman et al.(1997)% Cheng and Greiner
Ed vnA 2L BR A% HoFE Aoz & (19999 og A= wolAgt MN2
A4 gk, AT o] HHEe ANA BEAEIME  Geiger and Heckerman(1996)0] A& A4t
nEsR] e AT 9] WEo] A%o] "old 9, Friedman et al.(1997)9 93 =AU

4 I H(Domingos and Pazzani, 1996). o}, o] wlolx|et W& (¥ 2(d)>e Zo| Ex
Friedman et al.(1997)¢] ol&] 2709 TAN =X ol web zAAxxz 7] AA7} Wdite

& NBNo| A4xsg Alold] UE EPHojzhs 7P stol Zak ==vt Fske gol wet v

e B AL gta] ek (a¥ 2 (b)) OB WAt ¥ ez 3 WAt 7 Fo

g} o] AALEE Aol EZ e BA I A JME AW 2L %S —’7‘45}1‘: B2 101‘4

55 7P wolAgt wolth. TANY Aee g, wo| At ¥ FAA

1.( &

Friedman et al.(1997)3 Cheng and Greiner ~ GBNe|tl. GBNS gy "3‘—6-01] o3 1—‘;—

VAR {’/_.\3 7
o lR ] i H
k\;_z,/ \/\ﬁ/ \Q/
AN AN AN
NN - / \ YR \
vy g { }w ™, -~ ¥ \1 \x d g =, }
o 1/’"\3 - AN N N PN
b O) (%) (%) o —0) ) () < AN N
\.,.,/ N’ A N \_«(.- g ”)w" \:i-f" { b4 . = & V. » W
e e N NG ANG
(a) NBN {b) TAN {c) BAN
. SN SN N
(%) Q=8, /""\L){E) LQ ‘<2/
s { - .
N FaNWANEA
Va \"v\ { { Aa ) / kY ‘(\ \\(; }
\\ 1} “'&" / NOE
e o SN \\‘{,«"”\‘ VOE ,’ o \?,“L\
L X ) S X .
\.\-_\_:?f SO s \:ﬁ) \f\ ,x,: )——-N X CE«-————A\\\?/)
{d) Bayesian MN {e) GBN

(a8 2) #2 vjo|xiot ¥

ZAYstoi T H362 M3E 20074 68 -



ojiE -3

Friedman et al.(1997)% Cheng and A& 78 F9 oW )% wmE 2g4A |
Greiner(1999)¢ <z A4 uh7} °”er GBN o 23td WFELY QAFAE Edlo FolA
dME 71&9 T& Hoxet JEFHE gt YAEAEAY Felx s tiE BRI e @
2 XA it ST AolE l:,-x] g1 R EFoR FEgA £ F71 ) vE= By
T kEE Y AsEAe s WAt % A& FRHor Aweld nlmz Bzl i)
2% #HIHBouckaert, 1995). metA GBN A =D RELEES A4 L= gy A
dXe Eoks 2R REREES VM £ 9l7] R=IEo E g8 B REES IHskE BE
i ((28 2(e)) #2), GBNE Foid oAt =59 RE 3otk 42 59, (a8 2e))dl
AREA &3te o] A (5, $A)0 &4 A P2 =5 Q9 npaE 2932 Fgs wo
ke 84 ARWA (Be A3YEYE M 9 BE =Z(X), Fg2 =29 A =2
AAzGA FAT & drhe ARl dth B A X, 2En A wzo BE wmo{Xs)E 74
FoME of2fg wojA|<t Do" FoAlA BN ¥ "o
FHeEAN 7H e 289 NBN# GBNS £ GFoME o3 nfmE EY7le] EAL
AH&g o] &t FolW HejA AT} ZeluAE7te] Aol
JolAjet wel = Wi EAQ stz= EdZe & BNz B nlmE 299 ouE o
Fold gatdd EAE FAGe BFE T4 S AAEA 29 Agsira & XE W49 4
guigle FAde WewE FE3he QM"Y 8ti, YE el seta shal oln Yol

3l
e 9] AMET (Koller and Sahami,  vlEE E371e XolA 7H4 2o BRI Q&
1996; Tsamardinos et al., 2003). &, #w2Z  F4H=d, old Y& QE AL VoA X o
Hal7) o é 3 HFEe dig AT Az Qe FHE Bt} o]& w=9 gelez dushd,

A A
m
ﬁ
I
B
Lo
mw
[
-
f
1o
o
i
r-hz
I3
]
i)
o,
QL
N,
,_<
1o
H,
B
1=l
ifid
o
w4

o
doie selolth, mekd vhmx ZANE S Qe F, v REuE Ve Axs, 1

©
ofj
e

//////

o 7 \\\ e . .
l/ X1 LoX2 Doxy X2 i
A N’ S A ¢
— ‘v | P \
{/ “ \} PN A {yg ) A .
< e i X4 ) , / ;
~~~~~ o " O, Y. e e
S T T e
e T Va ;
AV s e §
‘. » ,, .5 1 ,v 6
~ ‘lv-.....vh-"/ et -
(a) #WolAt HEA (b) w=2= Be7]

(T 3) oj== S of

712 BASOIT x367 M35 20074 6Y



2 FaH e ¢ F i

AZ GBN2 7]&9 NBN, TANFS Hjo]A|¢t
“J o vmete] e, ¥

#AE Bt AREA 2
A7FA o FEEn
A& GBNe] 714

1
A 2 Vles F

V-
()
2
N o
2
P‘_‘L
rr
o

i
e
e

o M Ay Ay 3o
1o,
24
o

i 2,

oy Fo re >

>‘¥4
tlo

me Sy
3o
Ry
e 2

=

o opo, 4y
[T T o A T

rE
o 2

o rir

e

o
w8

o3

4>
()
to
BITA
[T
2,
,
121
I

Y
ol
ok
N
e
o
e .

o}i

> >'E =
v Hij
okt

E_o]l: 7 _4_4 E]—BJ
& (SEM: Structural

o) ZAAT WS 1

wate ®Bzh 94 &ﬂ%ﬁg RS
2 Zojx AERI7E oE 54 7
1=

Ef'_?&_‘,

=
)
o
&
o
)
=
=
)
a
Q
Ll
)
=

ji:of

m

4
-
fr
3
o
Mo
I 4 N~
Hz ok,
g o

i

/R o R e
> of [»
(m

Mo
kA
N
12
)
R
[
ORI
f=d
ko
ro,
M
£
=2

ob
24
r® o fﬂ
m
AN
3
LA
rz
5%
a s
o i
Z 3
rlo ok
|
DA S

2

Qb
TGS I Y.

+r
=
b
N,
(s}
9‘1«4
2
ko
rO
M
2
W glo 4
I
%
- B
bo§e Y

PO
4
>
ol

o AHdEdE 9

= SEMOUE 2 .
SEMelM & F0i7 ’%—EX}E—% Efz $4 dx
EYEY} Xﬂtﬂi FoleAg UA Fojop gt wh
d GBNE mlg) AaiA sle Q
A71e oA AEEIAA A

gt} 4, SEM2 #A

AYEoiE m3sH M3E 20074 68

di esel g AFAA, & 4=
2 fostA &4 o}l-—xli A EA
s

e
e
—
gl
1 o oBL

Wl N,
N, B
or
of M
E i
[
£
o
vy,
=z
gl
=
E
_\;
1o
ro,
_\,:
=]
g
uy o

01 01‘3177%1‘% Hﬂ ]

ol
o 4
3
)

inc3
o

—1}]1“& AQ.OE
rW—\—:‘—I‘ }:01,03
off % E’rto
2w Lk
:"_V& rt,"“mi}
Jo N 1o
o Sy
Ay H:;
_Q,—ﬂ‘ oL
s g
=]
M 2=
o F p il ;zjj
30, ol g
T, R R
12 o} ‘JL
w2 o el )
) oM oo A= o
% o o r i
el op R o M o W
u riwmokpimr«mﬁ%%'\dl—mwd
o ¥ o g (EomL N ofy ok
. _[U{Qi_ljg,%om\olsoﬁrbrkﬂgmlm-{?F\O(‘FUFELRF—‘:—('F

o2

C5.0% FolA i En #AE F4ste 2%
Ao}t Ao AAE (28 4odA st 2ol
JAZHED e Eféff_ﬁ} 3] C5.02 94}
AREY g A4 A ”éii ohoF

EFAAEH EA é%’% &5 g0
<:LE‘ 4)oll He vieh o], Pé%“r‘r““ kL

r°“
_I[ﬂ'l

Lw—bl-

713



Aol fAjste FERZOA @ offe] X5t
PZrE7A 7}t AR AZHo] Y FZo|t)
J8|yn FEREZRRE PZREA Y] dAE 2
o](depth) et g},
GAEAURE AFAE, 7IASE YA
ZFe] A5E AYY o Wiy AJAo

Hol} W

o] #AVE EEHE do] £33 A SHEe BH
Ao AW

=

j s

°3"4. 538 A AR she AHe A
F7F Sitke Holt. &, REX
Aste WS RE Fdstd UnA gy =i
24} If-Thend BA7} Ao} 9lolA

F o¥ =& YExE(leal node)7HA
If-Then®| BAE A sl Aot webd A}
ARUFE FEH|22ME dy &85 g
(Quinlan, 1986). @A AMgHoAAE HEAQ
JAARUT 2dagFo2E Fo|AFAA (|4
TJ 73“?‘) Te F7—l;§( -63 BV\O] o'r')"‘
o] &3tz CHAID®x8F, AYUAF(Gini Index)

7

T SN AL A O
=
=
oft

olzi% -2

o

W) g ol 8ste CARTEREE, JdEZY AF
& Ee71E08 Ak C5.0, d3&Hs 254
b AR g2 EeqaEE AHsle QUEST
dugFo] vk & dFeldE 71EY A 2
AAEoklA del ZE5oj C5.08H S o &
o GAERVT JIHE AEAE e A$

ol
-

¢

o,

th. C5.02 Quinlan(1986, 1993)9 whi<
Jo Ao 2A SPSSe FHWElloA A4

ok B3] 5.0 712 dToA Zo] A4
g 2ARNT wwsle] By ooy} ge %
of ot A, JAEAUTE AAE HeFa
1 W&o Wazke] QnAAE RELTA 7
T U7l d9e 8 &7t gt &
A, 2AEAH 2 C5.00ME A9re ¥
Eo] s9jete] M Aoz o Fasit

F7H AEE ¢+ drt

-

N |

B2
N

(1 A5el AS) EE B9 2 (359
Root
Node Al Node An
F“—Lj | | o
Node B1 Node B2 Node B3 Node Bn
Leaf 1 Leaf n

(3 4) A

714

Fpee Fx

AASOITE M3 M3E 20074 6Y



€ g7 AR HEA

& 14dAels o gl
soAed W A
A4 Qe

ApA| ot }}E}

1999972 F845del AAE FedRrIds 9 4%
ARG ez sl =eA AR A ZRI(1,44270)
2006374 A7AEE 7 (update)stA XF AA), FAEE 33.0%4767H), 1
olfE FEAEYM AIAH7IY ArE b = 6.0%(100/)E
el st g7 WEolth of& Al " 2 I 21.8% (189/866),
o HAAE 7o) 3 AAFYGLR ¥ (114/476), 594
d§d B4 7w A AGEAN 71 A Lk
FoR Btk B =29 A7AEE 200049 A Mg vl§ B8E &

7] 89.0% (89/100)"]‘3} B
FAAE wlste] ¥z A

. B4 59719

(E 1) A5 Leigery Yl ZalnmEsigel 4
A g1 BeA 1Y
AAE
o A 514 i o | | 53 | W
1990 189 121 2 312 31 34 2 67
1991 117 61 13 191 39 22 7 68
1992 81 14 22 117 17 1 22 40
1993 101 20 4 125 17 9 1 27
1994 74 51 9 134 11 12 7 30
1995 76 67 6 149 17 14 6 37
1996 43 95 2 140 6 14 2 22
1997 94 38 8 140 24 6 8 38
1998 50 8 17 75 17 2 17 36
1999 41 1 17 59 10 0 17 27
A 866 476 100 1,442 189 114 89 392

) YR Fgue

TS5

1 A Qe
B3A 2] M dxd mety Aole
AR Aol AAE FAht FAFE7IT tiste] AAlske Felolth. AR 7

AAR7) o) BEEe A7|sT TR
sloit oF 60%7F

NI EEHS % 9L 8 BAT B A, FE 7H73 2000 9%J 1€).
A(1998)3 32T Aolg Bolm

4) (% D9 9=
41(1998)elAl = 7\:
o =3, & @?E

THAEANA 2

A AstoiT H3eA M3S 20074 69

%‘\’4 WRe % 7‘EV]1471°‘4
104 o] 223 2R AFS

& 3 ¥}y

2% daTY,

F2gel 99l AR PIgEe e 2
ol BRgeE U8 2434 2 $AAY 7
1553710818 AR TNE ez A

sich, A9 wel
SRUEAAN Qe AFAE] TS AR AU A7AHY

= ouvn

44 8o Fstel W AR dE




ksl

347199 AFARE Ase FHAEYFA
3Ate HolgiHo] 22l KIS-FASAAM #5389
o FEAE9Y Zeld AFE 1,44278 Fd9A
KIS-FASHA 2% 4 gle R8T 1,1921019
o A7) B2 olfE 199097 1991dele
FELEL] WAA7IGe dig s AAE
Ed KIS-FASde H3737149 Z}EJ} FE5
of 9A %m, EAY FolA dFUIge t
Agzt g7 mEeld 1192744 AZAE A2

FolAE £ d7dA AgsE AFAZ A8}
e 719EH 2599 Sete JIdEE Adsid
F A5E 1,070702 #agd 844 &t
T 7198S 493 ARz 2 Azt 3l

o4 BHA AT, £ A7
A7} Al Ao BF ARE B4
AzsE 95,

o ges it

97143

A%
Aziae paaA AR Bt
o

o Aol E 7l&st

iR
K}

716

olig -

o

grek 7199 B9t desit AdAt 3
ARHE AET 7FsAol £o18x, ofd waA
AARIE e2q FARAE & 7heido] Aad
Aotk Zy It dFE 24 4L
Btode HAAE 20174 719 o2 w09
< #A2N7le AN AEE 5 IS A
o 2943 #d MeERe Ve &4
F, Edeold e 7], FAtelgE, njEd
TolYE, a2 olYdFTkeE o]&diT. &
AR ogFE &4 TS 1, oiid 02 ¥
oAstitt. wEdeelded Arle Frlcelge

o]
=77} wlEdel -1%4eh 23 1%5E0 Fed |

gow (& Hold guigolt}. o]
T THEEY AR 7IEd EFE S
™, Burgstahler and Dichev(1997)¢] ol
=

Eolejo] 0o 2HE A9 7199 |4z
(o]
o

79478 Jehlles dYdFaER 7iUEYg
Fzsictd At gAY E A= THsACl
g Aolx, RIS FAMAL 7R B A
olth, dgafs B HMFEL dFoE/vEY,
A58 857He, 183 BT E/RHETFAE A
Y. dgad #Y UF FAN (F55E/%
e 2949 dside 7199 84
Uebd & gt & o] Wige drld AFsteok
& R dig daFEssEe e & oA
7199 dgAETYolyd Eivbede 4T
A ¥srE g+ Yot

AU m363 M3E 20074 6Y



e B Aot ATzt dEAAY A
s AFT72E 2 Holele HAZREY 7ol
Fobd Aojrh. mWEt FAH &0l £EFE, B
Hgo] wZ2dda AAete HFo] F4EF, B4
FAG FAZA] TR o] ARA HEAH The
AR ot ARtz FH HFRE f¥H e,
FANE(FEA/FAY), FFAMEY, 283
BHHE/MES S ARSI

DAY Foldoi dPYBFoE A A5 E
< Agtet Fdolt, B AFPAFEL A9
AFA AT o]dzd 9 AARY Fo] T
Aol = o] 95 BTt 22} Jones

s

(1991)%} Dechow et al.(1995)& #Ad Fof
A A dPA(DA: discretionary accruals)
& FAs o]z AR FAEE M ¢

g MEsian. £ dFdre Agd
TFoA ojdxH Y S & ALET FEAAY Z
o], Jones B0 &% DA, % Jones &
FoF &3 DAE o]&std ZAAATHY &
A wA AL AdzE-2g

3.2.5 EAd, Aot @ A4

At oM wjEA A Anapde s sAF

BYEAT %367 ®M3E 20074 6%

e
.M
=

p=a

Rl

=
B

o

o1
. o

[N

i

s
00
ooz

g

=3

i

]

1o

o

=)

il

o4

[l

{0

Hu

e el ©7] A Adeldt. shvkshd, o &
AEe A HlErt B3, dee FHolu At
B7b e A7HE 5 SAAAY AR A%
Ho| A=zl 471 et AAR AL
2 98 719 Fele e mzeld At
Foe] 271914 o] gARAY =72 ¥
AHEE D g wEdE, Anat #EEsEs
HE2AA/ AN, AL/ FAL, AEZAD/F
), ARTAY/FAY), a8 HEAA/A

2ALE o) $3,

3.2.6 4%E @3 ¥

A%E Bd deze EdgEES fedrt
ARES AHEESITh Stice(1991) € BAEC]
2 735 WESAAE o) naA x37) |
ol WREAARS FEA] Holitta F3 4
St WA dFEC] BEFE FEATAY 938
I B TbeAel Eold Ao 458 &
e

Atz #HE AR E A& A8E o4
k. KIS-FASdl= 3%, %

o A A4FF ATE % dFF 19
&% A87F Z@H0 ok & ¢
V1AL ES AR+
+HYSAY] AEEE VAR EE
Z1BARE 19 7 dsdAtes @
Aes 71BALEE 28 FYsto A& 7]
AEgo] 345 7IYe AAstn AEste 71d

=
9 7150l == 7 W) Wi HAAFA 7Hed

— e
2
+
ol
alo
il
rJ

717



N
do,
O
T
e

guigre HA2ME 293
AdZE F4 gk 293529
Y7 WEol| 2AFFAE-Fo]

Aok B4ZALE TheAol wE

o Hr &

P
fl
2
e
r
i

3.2.8 SF@AA Y] A B

e
(e
e

g

SFaASe Al BdHE HEEE (5
ARG AA/FANF (FraAAde] A
I AF/FAN) S AT 25 e
AB71E Fole EAdFF dsdds/AAE)
4 (S58A dsdds/A7AE)e] . o
dE FIM B 7Sl 279
YA o3, 2FF7 7199 A

L
>
Ao,
22
¥
il
rlo
N
by
N
z2
lo
=
B
)
%
&
3y
to

oA B

ML) W7 B gElm AL A ol o
ARAATANA AHEHYTY Bigs
AEL ol vjsly &g AR

e n® 10 R
47 B e
2 ol v
ETECREN
o .

HWes 7L §la AEE AAH 9
St glem, A% FADAALY e B} @
& FAE st Yz, A 3 3 AFAEES o
St AN AFA BYAE TPl vlsla
A (Eda J #2002). A BighAFY
Aol FAZAIR Zeld AAF 7154L
o 9E Ao o3 4 9ig. gz i )
dol RIS WAS Aol garlae 94z
£l AUAY AFgAE FE ¢ e ARl
Adal flste] ARl MAE HE ¢ I o
A ARl WA Qi 7S] RAZALY 7}
440 #1 & 2l A4 7Ms4E 9

3.2.10 7lgt W

ABHA E7E 7IAEAES o9 71HTR
WlereeY, ala AN ALEE AR
A719= TEer] A% A2 AT A&
23 FAB(1998) & A7y & (dA A7)
QRFHE )] E A FAFAY AFE B

1o
jot
of
ox
tlo
)
=
ox Ay o rff Mo afe >

5) Bighst 955 AFE AR A, <A, A%, A% 98, AEelth o Fel= Bighrt ¥ 59 ©)fE Bigds}t H
Q

avt. @A Bigdst 4%E AFY IAEAE A, A4, Deloitt

718

e, ggsAE Lol

HASAT ®36# ®3z 20074 69



ZEIXIH7|ge BRA B4 U o7 I=‘iIOIXl

V. AEEn Y Wt
4.1 [Ze| THe

A4, B dFE st AAF AR AAdE
e 2.

A, 19909 olM 19999 =tA el AHR Fol| A
A2Ae 2% AASAG

A, & dFdA M dre 32,904 A&
¢ WFE Feate olF HARI ¥R oF Hee
AEA7L BobA AgolA Adstict. metA A
Aot ER AALE Foto] ZEAE AT 2
3 EAGA AF AgFE BF 82370t

AR, B dTfdA Adste F

== Zg}/\ }f_t:)_‘—_

F EE E ARAHA RS JER)
W (gamri) 24 (B )& %‘5‘-) e A 7190l
W 1, ZEuAE7Geld 0L

>~1

|

1

o

ZI:
1.
A7]hol & Z-HEH*M‘LE A%
go AH=A G 714geltt,

A, 54 A5 A4 A8E YrE Ve
& IHAEEE J|FeE gou, 1990d=
19959578 A WA SEAEE sta(olst
TRDIolgt AE), WA A& 1996 =N
1999d=7449] A5E A WA ASAZE 3
th(e]3t TED1olgt #7]). TRD19 7Fe 667
4.9 TED19] 74 156707 0]},

dAlAl, 19903 =M 1996HEAA S ARE
T W7 d5AER st (o} TRD2E ®713,

=

l C5.0, JEL?_ ohals wedzlel vl g F4eR

ol u
o

oA A89 1997d5dA 19999 =74R9]
38 §F 94 ASAEZ Aok (o]dt TED2E
713, TRD2Y 7i%E 742/4%0] 3, TED2
o AeAFE 817705},

XA, B dFoA AE

o) AA 447) @
F7} B olfe & L-"rLPJ&* ]
ARG 7o GFE 5 AUsdy A7
AZE wEE Ed7l(Markov Blanket)o2 X
gt JAEAR S AdstmA Tl 17w ot
webd GBNS Edto] #igzke] Ad#AV AF
o2 nHY HA9 HHHFE F2 F7} 4
7] W&o A A A H=58(2003)F 2
g £ dPdME 33 d=E(Wilcoxon)HA
5= 7Y AaUt ¢

g HEE (E 294

i)

MEAAN AFe ket o] B AFE e &
of & MY dFEHZ /AL Ut AA, £ @
FoAAE AT JIEATAN AF A G%
g ARz g AERAAdE SAALE
GugA FRAATE ¥ solde ¢
BAAE BHeA EGFaua ok B AT
T olgg 58S st Lub wojx|t F(GBN:
General Bayesian Network)$ 43t &4,
2 APl e ZeAAdE A 458 ¢
AT dE3HEE 7] Hdstd 7|EATFAM AF
0RA Ed e S AAgT e

oA 7‘%]*]”*71%1 & ZapAast 0 Z}E«l A

|4 ALzt 09l %ﬂﬂl AH7 14 AF
oA ZelE|x 71818 e 55370 (éﬂr‘?‘i#—ﬂ 0),
ol Aapigzt 0] AHA A7 A

| &
| ol
) o] &
1%

AAstodT m3eH AM3E 2007 62

= 50370, ARG, & d3iart 19 AR Aes
= 967, @h“ﬂ?ﬂ 19
AEAR71K 9 A
= 46740lz, AzpESTt 19

164780]c},
#FIAA7199) A 6070]et
= 1897 (A3t 1))t

AeA71999] e 35740t

719



ol -5 B

T8 Hed CEE RN 98
ZEEWE garri 1 ojd ZeA 714, 0ol ZelAANY =3
loss 1oj5 4 (g0l -), 009 o|do] ¥ 7Y bk
sealo] s incom il\i%f{?"]_ﬂ%o] MEGY +1% gkl 91’ 0, ofd 1 b
eie roa i —1/?&?—%}’& 3
sincome ol /m £ 9
d income (Eold(t)-ol (t-1)) /FA-1) bk
S scfo %@%E_%:{ﬂ%"“ S P!
Sl d_cfo (FHEEEF()-GHAFEE(t-1))/FAN (1) 9
cfoliab HF8 5/ Rt R
liq ratio FEAY/ FERA b
ez lev ZHA /A4 a9
B slev FHA/mEq a4
finexp a g &/MEY NE
d tac (FLA N (1) -F LA A (t-1))/FAHt-1) b
desca A {5 LAY (Jones 53) A4
destac AFEZEAD (Jones BY) bE
mdcsca AFAFELAD (7% Jones BF) R
uhd ol mdcstac ANFHZFHAA (£F Jones BF) » bk
BHEge d_ca (FEEAA () - RN (-1))/FAH 1) 9e
d_nca H52AA ) -HH5 AN (1)) /FAHE-D) e
dea TR 1) /FAHE-1) b
dnca B R A (t)/FARHE-1) N
dtac SR N () /ZAAHE-1) Nl
ar_ast EAA/EARE bk
ESE inv_ast A LAY FAE Lk
A AP d_ar ast (ar_ast)-ar ast(t-1))/FA2H¢-1) o=
HEAP d_invast (inv_ast{t)-inv ast(t-1))/Zx4Ht-1) 48
ar_inv o &30 A /A At e
e sgrowth el A4S, CIE@)-1E2E-1))/HE0-1) bk
. %ﬁi\_ assetovr Eq/ (FA-EA-AEFUAD b
e cgschge WEdrt Askg, (MEA7H)-MEL7HE-1)/MED7HE-1) e
instshr NENEE 1 44
intfshr 1B EE 2 a4
Zl;gjgi ownerl UFEF 190 A8 S NE]
mnrtysum LAFFATE R
forgnr YA EE NE
ESBA A ] spcloan S5aAdNH] A4/ FAE bk
A #H W spetrade EdAA e AdH A5/ EAE 48
AL b6 Bigh AFEAdeld 1, R 0 BE
Fe e gamsa A3 olzdeld 1, o}H®E 0 Pk
size 7194510004 ©e) o] AAZ N
Sepei prgainrt A71EdS3 019 /ol ok
prlossrt A sd/eold b
sassets &8/ ZA4t bk

720

lo:

T 363 HM3E 20074 6¥



HEIXHI|

JaE BE Q&Y us

L
=

GBNA Y

AN E

2

(discretization) & Z87F St}

NBN) ol 2154

u(]—o]

(‘)J_.

GBNZ yolH o]

-
p

3t

Z1EAog 10709 FHoRE o] o]itE

e

1t TRD1#% TRD2E o

Zog 3
2 GBNE H&

]
RE

—~

o)
=

2% (28 53 (2¥ 6)%

iy

HAck. (28 5)elx 4

lo] &

,.ﬁ_u
<
ol
o
ojm
&

3

—
&
s

Aol

=
S

Ad/

=

>

al
=

125 5/Ed

R

&3
EEEAR, (28 6)9 TRD2A

i

A

Bl -

u}3,

=22}

td & A7A

1] 98

13|

le]

3

ojn

olm

Tn

A

oA

ol
hya

=B

2002: Tsamardinos

T B33 (Cheng et al.,

™

1
i

2003)&

et al.,

Al
—_—

53
N

A& F7b 9tk(Dzeroski and Zenko, 2002).

tqg o

= YARAAE

i

olgfg AFAA

o)A 47143 2t
berdle) mg0) 94 @

S

g 7%

ey

271

stekd 47

EAE

gARY == ddo] o

L
=

il S B = b R PR < i e L P R P e

£

24| gz} g,

§ 3

ted What-If &

o
=

AE

{2 Hheh ol

Ao

APAT HEAA
GBNE #0174 zAgzFd v

23]

A oAk Bl & & ko] ABES A

CRRERY

ko] o]

!

Tk, WolA]

e =
o °

o] 7}

ol

721

2]
=2

FOITL M367 AM3Z 20074 6

Z30{ 8
S o=



<-0,372458 0.88
>-0.108382<~2. 16 9003E-02 16.1
30.15369440.241386 2,73
»-0.197074<~0.109382 4.28
>0.241386<0.329078 2.07
50,284 T66<~0.197074 1,32
»0.326078 0.30
>-0,372458<~0.284 786 0,74
HERY (1) 24.8% >=2.163003E~02<6.800197E -0 34.0
e uixiE ) 75.2% >B.600197E-02<0.153684 31.8
(BARE @go%mu»z@sz}
0.063022 131
{9.97 30,3 20 062302240, 125354 211
$19.94425,91 2.7 - e 2012535440, 137586 209
>29.91¢39.88 4.97 {/ FCTEE Cmpsrisana) >0 187686<0.250018 16.3
>89.88<48,55 12.0 TES e 50 2500180, 31235 12.0
>49.85<59.82 12,1 >0, 3123540, 374682 6.45
759.,82<59.79 15.1 U, 374658240.437014 4.06
259.7974.78 1.0 >0.437014<0, 429346 3.47
>79.76489.73 7.56 0. 4993460561673 158
789.73 2.65 >0.561678 1.03
9.07419.94 1,54
(1@ 5) TRD1MM Z&EE ata= 33
£0.032073 25.6
>U.032074<0.060296 3.5
#0.06039640.0858719 22.0 | [35 372855 5
>0,08871940.117042 1061 15010928242, 168003602 5.4
#0.11704240, 145365 4851 150, 153694¢0,241398 8,93
>0,14536540.1 73688 240 1 {30 197074<~0, 100382 4.42
#0.17368840. 202011 0.55 | {»a. 24138840, 520078 2.46
>0.230334<0. 868657 0411 13-0.2847664-0_197074 1.81
#0.258657 0.28 0.91
1,50
ZEX® Oy 25.6% 527
elHl X H 0y 74.4% 20,5

I
e oy

{ "’Elﬁl"m—r

<49.97 £26.9%
>19,04429.81  3.78%
226.91<38.88  6.21%
>39.88{49.88 11.8%
‘49 85<B4.82
>59,82{68.78  13.8%

P

(

it
P
e
3

PHR.TCT.76 10.8%

>79.78489.72 1.26% <-0.540 1.50%

SBT3 3.96% >0, 1?8"54101 4179156 27.1%|

>84.8719.34 2.18% >~0.3007887-B.120695E-02 15.0%
HATTR18<0,857476) 9,11%)
>~0.540328<~0.300768 2.26%
>(.B5T475140.89703T1 2.55%
870371411 38698 1.652%
>1.37G159 1.01%
=B 1206Q5E-02<0. 178354 20.0%

(28 6) TRD20IM tE& piE= £33

122 sl mze M3 20074 6%




ZeixiEz|del 2R Sdof et o

AZEoIQl YEZHNETICA) o E81M olq] 9
oA e GBNY ZA#zd 7t e A ET
13238 & 948so] What-If #4833 2& 9
7Ae BAL S o 2

4, TRD2eA T& mtix £33 Zely]
AA ] ARBEo] T4 4% % AEAHY FEHG o
3 A= Eoh FEE/MMEN (scfo)o] 0.153694
B} A3 0.241386180} 22 7 Sodle AEuA
Aol AF &Eo] 87.8%% et 2y A2
TE/MEHe -0.284766 ¥t Zx -0.197074
2 FE Afde TEHAAY ARZEC]
39.3%% Wad, w2 AN A AFE FEL
25. 6V°ﬂ}ﬂ 60.7% %= 3A _,__q-

54 &/ &9 (finexp) 9 745

A o}ﬂ &gl ARFE 4

>

-0. 284766 V‘]' -0. 197074 o] 3}
/ZE9 (finexp)el 0.117042 <4 0.145365
o8}, ANFFAEE(mnrtysum)e] 59.82% ol
3 69.79% °l3}, AFEF/fHEAM  cfoliab)o]
-0.300768 °]4 ~6.120695E-02 o3} 7 --of
e #YAAEE] 95.5%F 5T

oj} o] GBN< A4 % ZejH|A|4
qA F 7]'}1 4«]‘2 Zeth. 745‘Ht U}ii

1:1
oo
=
b o

L~
j‘ﬁ',o
>}m
o ok
o 2
x oy
o W
T2
Mgy
mlm.L
b T
me T -
ngu_rg
S
o 2
e
irg{f
3, o N
—CL_Emlmr-{m
*ﬂ_',o‘_‘é_g.z

A%

oM R ¢
>
o o &L ]

BUsh T H36A M3E 20074 62

HHOIXI°*

} C5.0, 22|12

42.2 5 ¥4 972 8L AT 49

AR WA o] B HPATE Aoju
AFFAZL ARG FIARA G2 5
He TRY 4 dE Wl del(d B3t A3,
2003) HF=e| it

g olsh 2 AFFAE A FeAHeY

2 Agstelol sk ATAS 9FIA 2o o
NAAAQE 3] % Sl gk AAE 7
AR RS APsholo B ATA Gl
2o 2 7oA ANE AFRH
9% 4 432 + 9 A3PUE 27
2971 9. webd oY@ A7

A 248]
AL 712 AAT Foll) T2 AgHole
2ARAAE 2T SE o g o
2ARHe 1 AAEA FEE FAH0E o

H?-a3°]13‘r(Dze1rosk1 and
Zenko, 2002: Ji and Ma, 1997). 9/E dy
o] e 5AL vgd 2z,

.
2

2 %0 nk
2 oo i
EN
o :
N r}: U:% e
b E glo
r“‘ L ﬂm
fu rlo o
M o
rly
o
o
i
e
o
e
_0‘_1_4‘
R
o
2
2

M N
=

ox
© :

123



d&go] 24 e 5 ke Holtt,

$A, GAE WS ] et E A
A ged o] 5 gAE AR G4E S
kA stazl g}

1A B7718 7tex 2%

PR PYE Aol AHeE TIBY BREL
BE EA, 71EY BERIAEAEAGN de
gesole AAFPEA €5.0'"7 NBN #4,
azlz A HA AFERA AMEE GBNE A&
gt} o5 ZIYTY JteAE AR HMe
$4 7 W< TRDI% TRD2E $3to] o4¢
A7l %o TED13 TED2¢| #43le] d&&<
BMgteiol g}, (& 3)dlA (E 5y7AA 2 W

o gt A5Aut 2o 753?45}01 olt}.
olgh +e 371X EEUHET 2&S HT @

71 {4 vlmar] gl (F 6)9 o] Fss
o o] & B, AAHQ ¥ BN dF
&0 7 & WL TED1S 7% GBNelx
TED29 7% GBN# C5.00th. a8y 7
AN FeARIGoE FEsA d3ste
74011” B dage #Ad %7 wZd 1 - 19
Sk w2 2dw TEDIY 2% C5.0%Ho
61 67%=2A 7VF £ d3&S Heln Yn
TED29) 73—?—oﬂl= ol 7iK 2 5. 048] 34.29%
2N M L dE5EE B33 9
39, A 7} | 259 |5-&7ke) Aol7t B
ARCE fAFA XS HAAe] st (B T)
Mgl Zo] EARSE d9Ed, 1 -1 9 4
$ TED19lA & C5.0 o] NBN# GBNel v
a8 95% ©l49] A3 mseM FARCR Fofd
Fpol2 RolFa gleud, TED2MNE 2 v e

10) C5.048-& SPS3ALel Eduielel 8.1MA L 143t C5.02 JAEAER] PHE ol SFAEE ¥
o4} FEX=(root node)oll AF W47} S

AYE] U Jorje] e

s H2, o
weo] 91313 the et ¥igo) Haje) A es

zo3 22397} grin sfAgt}t, TRD1Y AAFFA RS (martysum), BFEE/FEAHHcfoliab), EAZ7HE(d_sales),

&4 019 JE(jpss), ALY/ EMHinv_ast) o8 vehgrh, 8, TRD2Y C5. O A ARE li‘-‘ﬂ 9] 3h
& A/A 1A Har_inv),

zo) AFEE/FFA4Hcfoliab), &4
A= o 283 2.

0]9] o%(loss),

29 25 .

“]‘q"/ W& (finexp) T2 Uehych

TRD2Z o|8% C5.0 24 &zt

‘;aa:gxﬁ«%xw ™

e
<= 0.49902001 > 1.49952001
f':.w mw~ 2™ E}H!(W
LR S 8. 15%
;’W‘A
=4 019y
il M\..“;A -
\’jﬁ;xw,ﬂmx > wguxg,uka o j‘;
:’m: /’w ”‘\
Ce 80755990 0 4.0752899 <= 0080940095 > 0.050649098
zaunE | | Zany 22YIRIH 2asinH
50.70% 100% 79.15% 57.02%
o] A% go& BN g, ZEXHE g E ez G «dFddE AE

11) AggA giae) 34 1
2 ¥

AR
(& DAxE1-1 :

724

BYsed yi3eA #33 2007 68



ZRIX|H7|ge| 2aY SAof 2HE o7 HolX|gt Yot C5.0, 2|1 PME WHe

HIRE FAez

(¥ 3) GBN #Z& 23

TRD1
predict> 0 1 e A3 AA A=
0 487 16 96.82%
1 121 43 26.22% 79.46%
TRD2 ’
predict> 0 1
0 466 12 97.49%
1 122 67 35.45% 79.91%
TED1
predict> 0 1
0 90 6 93.75%
1 51 9 15.00% 63.46%
TED2
predict> 0 1
0 36 10 78.26%
1 28 7 20.00% 53.09%
(% 4) C5.09] &5 &z}
TRD1
predict> 0 1 e BEE A A
0 495 8 98.41%
1 21 143 87.20% 95.65%
TRD2
predict> 0 1
0 379 99 79.29%
1 139 50 26.46% 64.32%
TED1
predict> 0 1
0 49 47 51.04%
1 23 37 61.67% 55.13%
TED2
predict> 0 1
0 31 15 67.39%
1 23 12 34.29% 53.09%

T RI36E M3E 20074 62




(¥ 5) NBN #Z Z1}

TRD1
predict> 0 1 e Bz AA g%
0 364 139 72.37%
1 76 88 53.66% 67.77%
TRD2
predict> 0 1
0 326 152 68.20%
i 122 67 35.45% 58.92%
TED1
predict> 0 1
0 59 37 61.46%
1 36 24 40.00% 53.21%
TED2
predict> 0 1
0 29 17 63.04%
1 24 11 31.43% 49.38%
Dol dzg Aot BARCE RS Bat & 19AdH AP A A BEuEdA uepd
1 19 d99e 4282 ojgald o 7
287 7HSAE ol 4% HEE YRS YHEE AR A E} o] E‘O] A

Z QToA Agtele AT ERVIEE 294 ZeEAFolga A3 4

() %)

3§ qlﬂii% GBN C5.0 NBN d&& vl
A 63.46% 55.13% 53.21% GBN>C5.0>NBN
TED1 0—-0 93.75% 51.04% 61.46% GBN>NBN>C5.0
1—-1 15.00% 61.67% 40.00% C5.0°NBN>GBN
A 53.09% 53.09% 49.38% GBN=C5.0°NBN
TED2 0—0 78.26% 67.39% 63.04% GBN>C5.0>NBN
1—-1 20.00% 34.29% 31.43% C5.0>NBN>GBN
TAAE AR AFeE gvidtn, 0 - 02 AR depAAsdes d5d AREE dudn, 1 - 1'e A

A719E FIAA7G 2R 58 FERE oujg

726 Aol 363 M3 20074 6%



(F 7) W27t 0% Mezof ot -8 21
TED1 TED2
WHEZ Ha 0—0 1—1 0—0 1—1
L% fojgE L% Fo&E -7 | TgE t-%t &g

GBN vs C5.0 | 7.495| 0.000***| -5.942 | 0.000***| 1.168 | 0.246 | -1.342 | 0.184

GBN vs NBN | 5.790 | 0.000***| -3.168 | 0.002***| 1.608 | 0.111 | -1.087 | 0.281

C5.0 vs NBN | -1.455 | 0.147 2.411 | 0.017** | 0.433 | 0.666 0.251 | 0.803
** 5 <0.01

* 5 <005
7 Bauiztel AgA 71EXE Fate ofE ASE 1, ZEHAFeR FHE Afe 0ot
2 a7 228 24 F9 shpr} ZAANY gy 0% 1Akele e 2w EREHT 404
S AP d23= BRE4E 22ste Qo7 BAE FF SE_TRDIF $E_TRD2Y
W ot BEuY AgA JIEAE T o AZET L P2 0T WAold EAFT
gled TRD13} TRD2E 4oz 7 EFTHER
1 — 1o A& J2ueg 78 (£ )7 2t Y
et (F 8)od T3 ERudE AdA Jis 338 TRD19 HEANE = 0.1569*GBNZ
g ALstod AFHA YAE ERPHS UE # + 0.5219+C5.02% + 0.3212*NBNZZ}
F7F A4

olf), TRDIN EZHe e EFPES 4 2)
oHE TRD1OIZ 3z, TRDZOM E&dHe 348 TRD29 #HEA73 = 0.3641*GBNZ
PHE BN S GHE TRD2ED stk 4 & 3 + 0.2718+«C5.043 + 0.3641*NBNZ#
FE e A% AAR AES OEH 2 )

o, I HEA FolA AHSHe 2 EREE 348 TRD1l 382 4AXNS $3E_TRD2
W Azxte | =E 0ot &, BEgARer 239 d 442 dAxE 47 0.159 0.272 ZAH
(E 8) TRD10IIMSf &Y 1 — 1o CHE &oiH 7I1E%|

TRD1 TRD2
o I BRI 11 25 BRI
[AATF A 7hEA [RAA T A 7hEA]
GBN 43/164 15.69% 67/189 36.41%
5.0 143/164 52.19% 50/189 27.18%
NBN 88/164 32.12% 67/189 36.41%
AYstodqL m3g M3E 20074 6% 727




oty & B

Aok 71N QARD, HEAge) dY

A7} 1678 2A 17 Fgid

728

(£, 0) 9
(B 9) Q&5 2Rl o5t A= Zn}
TRD1
predict> 0 1 NE Fge AA A=
0 354 149 70.38%
1 14 150 91.46% 75.56%
TRD2
predict”> 0 1
0 339 214 61.30%
1 76 113 59.79% 60.92%
TEDI1
predict> 0 1
0 41 55 42.711%
1 16 44 73.33% 54.49%
TED2
predict> 0 1
0 20 26 43.48%
1 16 19 54.29% 48.15%
(£ 10) LAE 9n cj2 ERaeniol EAE AZzn
TEDI TED2
0—0 11 0~0 1-1
Lk TAFE tak TolgE (%43 ToEE tak wogE
FdE vs GBN | -9.034 0.000*** 1 7.883 0.000***| -3.618 | 0.000***| 3.129 | 0.003***
HE vs C5.0 | -1.155 0.124 1.364 0.080* | -2.351 | 0.010** | 1.695 | 0.047**
Y38 vs NBN | -2.634 0.004*** | 3.880 0.000***{ -1.897 | 0.031** | 1.957 | 0.027**
*** p<0.01
** p<0.05
¥ pL0.1
12) ZAH7I9e) A FelriAFelatn o)Fshe Aol fl w2 vlgo] A ¥4A WA 2 S B 2
€4 A= TRD1% TRD2 49| gsAadn 247151 e A dolgda e e/ dagehs 22044 71 2 ¢
AAAZ FRF 2 BN A 2 #E YANZ AHG ol YFE WHES YNEE gsjAoltt. 1 A TRDIY 3

2

Wi

T 36 M3E 20074 6%



Zelxdziy

T (E 109M € F IRl e BES
TED2¢ A% 95% °l’&el AAFEIA
B} Wia BEAA R G AolE

E4, 442 TRD2E TED2¢] el AA d

2gdME 48.15%2A e b2 EFUHTH ¥
wate] v b F88 4389 1 - 1

a7l ezt fdstedol & AlFe AR dF dEgdME 54.29%2 MY w& ARESE
Ho] zhe R Sol4od. BAFa gl

AR, 4L TRD1E TED1 tisiA 24 < A, NZATFAN Bol AHEE 2A AN
290N 54.49%2A odE g2 BEust v o Was f8A Stepwise 2AEHET & A
The] HZsht M 208 o289 1 > 19 7129 24 SRS WEe Z ATl Adst
e 2goHE 73.33%2 /% 2L AYTE AR W) vg 1-)1d HE A=E9A
B Fa gick 2 Aolg 2ge?
13) SPSSE o] &8l Stepwise 2ARME At Forwardsh Backward 2AENE 7] Hald,

(stay)M §95FS 0.12 3f] 7t BMalgch 2 2% TRDIAA =29 &

237t dgesl(F

3% 4994 24 Backwardd|AE Forward®oh d_cal %EB“E@Ia-‘?—/—’-‘—XP‘})E} ar ast(“ﬂgﬂlﬂ/ 2}
A7 g A=) ] Zo| A 710l F Fko} 72.34% T & Backward 2HE

ALAY (entry) T BFRF
A& Forward®h Backwardzh 2bzh Aol

A3 (Fowards 7lolAlF 3ol 65.82¢)

TRD1 B S.E. Wald Fol8E Exp(B)
MNRTYSUM { 0.008967 0.003461 6.713747 0.009567 1.009007
OWNER1 -0.01319 0.006289 4.40042 0.03593 0.986895
cfoliab -1.79297 0.519535 11.91007 0.000558 0.166466
d_ca -1.91434 0.999968 3.664945 0.055568 0.147439
ar_ast -1.42273 0.823988 2.981295 0.084232 0.241054
size -0.25712 0.081366 9.985733 0.001578 0.773278
finexp 9.323298 2.928373 10.13646 0.001454 11195.84
prlossrt 0.115934 0.07671 2.284124 0.130704 1.122922
i 3.285851 1.482384 4913312 0.02665 26.73172

#9 TRD2ANME Forward$t Backward?l ozt Aoldt Azt 14' on (&, A& A4S oA BackwardlX+= Forward

25} income(42019), mnsrtysum(2AFFAEE), ownerl (T
£4/409)7} o AEE R d_cfo(FFBEEETE/FAD 7 W3)

72 Jestgth(Forwarde 71olAF el 63.329).

Z 191 A2E), intfshr(Z18A£82), prlossrt(ﬂﬂ)‘m')ﬁ@
o|Za)|A] Flo|AF Fol 78.028 ZF ¢l & Backward 2

TRD2 B S.E. Wald FeEE Exp(B)
INCOME -1.9E-08 1.15E-08 2.683893 0.101368 1
MNRTYSUM | 0.011414 0.003872 8.688016 0.003203 1.011479
OWNER1 -0.01003 0.005931 2.857321 0.090959 0.990024
cfoliab -1.25864 0.420492 8.959637 0.00276 0.284039
intfshr -0.00901 0.004789 3.536397 0.060036 0.991035
finexp 8.102614 2.478782 10.68498 0.00108 3303.09
prlossrt 0.09349 0.065507 2.036815 0.153531 1.098
spcloan 4.445838 2.042758 4.736672 0.029526 85.27127
3 -1.60004 0.237144 45.52366 1.51E-11 0.201889

AYUSI4 T mizeA M3E 20074 69

729



AToE, PR e AeE (3
28 2ol dAEAAY W A 72U AFF o
o AEFzE Hof YA o2t 3

o el 9.

A4+ A9ge
Wde2 C5.0, GBN
= A&t 2 2%

V. ZE 9 &= o B 479 2he 4384 33¢ Fao 544
22 folabl 2Ru9T ARAT v naie

ol 7<) HEAA AL e 2
£ A7E gRAR 0@ 428¢ NN A, GBNY vhmx 2aAg A8ed gy
o8 Bz 2o B3EY ANAPALS) HES A o4¥E 2R Hade) AWESE 220
MolAg g o83 e Adsa Yot B 1, oF AAE] 2Alehe dSBAE 19
A79 oS dFBAL TR ALY £ 9 Zz BAFeRH N2FAR G urt W)
4. % A A 24e ofn A9SHNEEel 7 47 gUAA 4RE 2RAES A0, gud
AAR Ao B WAS AL GEAd O A 4R Anel F& olRe dnwA 1gIe
T dRAE mEod ANAYALE vk TR 7129 ATlNE 2 4 9d AHoeA A
a7 s Aoln, F U B geAde W A Aol SR 35 2T o 2] O3 47

olgA Aeld 24 HAARMAG o|fdsld ARE BASE A Jgwt e Aus} sk
TRD1
predict> 0 1 e Agx AA g%
0 497 6 98.81%
1 154 10 6.10% 76.01%
TRD2
predict> 0 1
0 465 13 97.28%
1 187 2 1.06% 70.01%
TED1
predict> 0 1
0 87 9 90.63%
1 57 3 5.00% 57.69%
TED2
predict> 0 1
0 20 26 43.48%
1 16 19 54.29% 48.15%
730

7('3:{

%I

&}
d

%

[y

T ®36H HM3E 20074 6Y



n°|.

dalzixz|

} C5.0, J2I7 gats wizie] u|nE FHoR

o

oju] wo|A| ¢t &

7] g

(o]
X
d, #AY 4&& Fd= & 7ldE e

& oo AgHoz A o] QA Ws

Al AR @

ol
o=

7%

o
g

A

what-if

4, V&
AgEo}2 (5.0, GBN, NBN ¢ ¥

o
3 g O
MRS IS
N X
ﬂﬁ?m”ﬁ
— - X
T RE
ﬂ.:.._x
i
Eﬁm.._mﬂ
Bz
R G
5™ R
N V,“@l
o
0 B
D o
S R
uﬂm
wF P ooy
m.ﬂﬂ.
B R W
= NI
o o
~ ny
B
o o
zt.u.
~

L
B
™
l.ﬂ
R
B ok
q_oqﬂ
Nlo

7 o
=
i)

o] §
ﬂA,ﬂ.;O
No =
<
<
uy ®a
™ me
To WF

CES

oA glolx =L

3+
=

=
=

=3 FeAAg o
2 zglch gaAA o

sAEAE S, 28, 1, 1731

224 (1999),

ERAEN

AEHT, 24, 1, 1-32.

=
=

% - 49 (2000,

S B

FCREMEEIER)
@ A7 PeRAR7IgT

ADT, 6, 2, 45-60.

oF

Aol 3ot AA,

s

7HA

BK
14

:[L

B

a2y &

AN

_— ——
& Tl
O
® = E
W5 R
Mo M
o o B —
M&ﬂz
o - By -
b D
z T E S
L
1o|.m.-_ﬂ.m.._
"o BT
T ENT
o W W
T B
_ _609.
u_/u,m_.owdu
o =
© T
FE L
SECEE S
E LS
= o ]
Aﬂ%.bf
NG NY)
A
w W
Nir =
TEL
= 2
‘mﬂ‘muoo
B o= D
1r0;01l
H_.._,AIL
o e
ar_ﬂﬁ%mﬁ
=T
B
B ook &
Ed\ﬂﬂ
w o
B .-
by s
O
TR R

1

sAstA T, 28,

gl

)

Adol} 2

E
=

BARE7K

A #-438 (2003),

o
oo

T

o wz A

A

7

7 AEAANGE TR

2, 211-243.
Baesens, B., G. Verstraeten, D. Van den Poel,

?}

7199 gaEArL 48

o]
IATZ

ARA 7HsAdel

and . J.

Bayesian Network

P. V. Kenhove,

E.-P. Michael,

(2004).
Classifiers for Identifying the Slope of the

Vanthienen.

T wn

Customer Life Cycle of Longlife Customers.

European Journal of Operational Research

1567 508-523.

ol

(1996). An Empirical Analysis of

the Relation between the Board of Director

Beasley, M. S.

731

T M363 HM3E 20074 69

sfoi

£}

740
(=]



Composition and Financial Statement
Fraud. The Accounting Review T1: 443-
465.

Beasley, M. S., J. V. Carcello, and D. R.
Hermanson. (1999). Fraudulent Financial
Reporting: 1987-1997 An Analysis of U.S.

SEC Committee of

Sponsoring Organizations of the Treadway

Public Companies,

Commission.
Beneish, M. D. (1994). The Detection of Earnings
Manipulation. Working Paper. Duke

University, Durham, NC.

Beneish. M. D. (1997). Detecting GAAP Violation:
Implication for Assessing Earnings Manage-
ment among Firms with Extreme Financial
Performance. Journal of Accounting and
Public Policy 16,: 271-309.

Beneish, M. D. (1999). Incentives and Penalties
Related to Earnings Overstatements that
Violate GAAP: The Accounting Review T4:
425-457.

Bouckaert, R. (1995). Bayesian Belief Networks:
From Construction to Inference. Doctorial
Dissertation, University of Utrecht, The
Netherlands.

Burgstahler, D. and I. Dichev. (1997). Earnings
Management to Avoid Earnings Decreases
and Losses. Journal of Accounting and
Economics 241 99-126.

Chebrolu, S., A. Ajith, and T. Johnson. (2004).
Hybrid Feature Selection for Modeling
Intrusion Detection Systems. in .R. Pal, et
al. {(Eds). 11th International Conference
on Neural Information Processing (ICONIP).
Lecture Notes in Computer Science. Vol.
3316., Germany: Springer-Verlag: 1020-
1025.

732

ojzizt - 3

b,

Cheng, J. and R. Greiner (1999). Comparing
Bayesian Network Classifiers. Proc. of the
15th Conf. on Uncertainty in Artificial
Intelligence, Morgan Kaufmann Publi-
shers: 101-107.

DeAngelo, L. (1986). Accounting Number as
Market Valuation Substitutes: A Study of
Management Buyouts of Public Share-
holders. The Accounting Review 61: 400-
420,

Dechow, P. M., R.G. Sloan, and A .P. Sweeney.
(1995). Detecting Earnings Management.
The Accounting Review 70: 193-225.

Dechow, P. M., R. G. Sloan, and A. P. Sweeny.
(1996). Causes and Consequences of Ear-
nings Manipulation: An Analysis of Firms
Subject to Enforcement Actions by the
SEC. Contemporary Accounting Research
13: 1-36.

Domingos, P. and M. Pazzani. (1996). Beyond
Independence: Conditions for the Opti-
mality of the Simple Bayesian Classifier.
Proc. of the 13th International Conference
on Machine Learning’ 105-112.

Dzeroski, S. and B. Zenko. (2002). Is Combining
Classifiers Better than Selecting the Best
One? International Conference on Machine
Learning (ICML): 123-130.

Francis, J. and J. Krishnan. (1999). Accounting
Accruals and Auditor Reporting Conser-
vatism. Contemporary Accounting Research

16: 135-165.
Friedman, N., M. Geiger and M. Goldszmidt.
(1997). Bayesian Network Classifiers.

Machine Learning 29: 131-163.
Geiger, D and D. Heckerman. (1996). Knowledge
Representation and Inference in Similarity

BYEAT m36R M3Z 20074 6%



ZelxlEzige

Networks and Bayesian Multinets. Arti-
ficial Intelligence 82: 45-14.

J. (2001).
Bayesian Networks.

Financial Analysis Using

Applied Stochastic
Models in Business and Industry 17:
57-617.

Healy, P. (1985). The Effect of Bonus Schemes on
Accounting Decisions.

Gemela,

Journal of Acco-
unting and Economics 71 85-107.

Heckermann, D. (1995). A Tutorial on Learning
Bayesian Networks. Technical —Report
MSR-TR-95-06. Microsoft Research.

Jensen, F.V. (1996). An Introduction to Bayesian
Networks. UCL Press, London.

Ji, C. and S. Ma. (1997). Combinations of Weak

Classifiers. IEEE Transactions on Neural

Networks, 8(1): 32-42.

J.

Import Relief Investigation. Journal of

Accounting Research 29: 193-228.

P. M. (2001). A Brief Introduction to

Graphical Models and Bayesian Networks.

Jones, (1991). Earnings Management during

Kevin,

Technical Report, Department of Computer
Science, UC Berkley.

D. and M. Sahami. (1996).
Optimal Feature Selection. Proc.

Toward

13th
Inter-national Conf. Machine Learning:
284-292.

Lipmann, R. P. (1988). An Introduction to
Computing with Neural Nets. I[EEE ASSP
Magazine 3, 41 4-22.

Margaritis, D. and 8. Thrun. (1999). Bayesian
Network Induction via Local Neighbor-

Koller,

hoods. Advances Iin Neural Information

Processing Systems 121 505-5b11.
Neapolitan, R. E. (2004).

Networks, Pearson Prentice Hall, Upper

Learning Bayesian

Hsted T 536 M3E 20079 69

A7 djofx|eh &

1} C5.0, J2|1 4=

Saddle River, NJ.
Nelson, M. and W. T. Illingworth. (1991). A
Practical Guide to Neural Nets. Addison-
Wesley Publishing Company, Inc.
J. (1988).
Intelligent Systems: Networks of Plausible

Pearl, Probabilistic Reasoning in
Inference, Morgan Kaufmann, San Francisco.

Quinlan, J. R. (1986), Induction of Decision
Trees. Machine Learning, 1(1)

Quinlan, J. R.. (1993),
Machine Learning, Morgan Kaufmann.

Sarkar, S. and R.S. Sriram. (2001). Bayesian
Models for Early Warning of Bank Fai-
lures. Management Science 47, 11: 1,
457-1, 475.

Spirtes, P., C. Glymour and R. Scheines. (1993).
Causation, Prediction, and Search, New

C4.5: Programs for

York: Springer-Verlag.

Stice, J. (1991). Using Financial and Market
Information to Identify Pre-Engagement
Factors Associated with Lawsuits against
Auditors. The Accounting Review 66: 516~
h33.

Summers, S. L., (1998).

Fraudulently Misstated Financial State-

and J. T. Sweeney.

ments and Insider Trading: An Empirical
Analysis. The Accounting Review 73: 131-
146.

Tsamardinos, I., C. F. Aliferis, and A. Statnikov.
(2003). Time and Sample Efficient Dis-
covery of Markov Blankets and Direct
Causal Relations. The 9th ACM SIGKDD
International Conference on Knowledge
Discovery and Data Mining, Washington,
DC: 24-27.

Wong, M. L., S. Y. Lee, and K. S. Leung. (2004).
Data Mining of Bayesian Networks Using

733



Cooperative Coevolution. Decision Support about Substandard Companies Indicated

Systems 38, 3: 451-472. by SSB (Securities Supervisory Board).
Yun, J. O. and Kim, M. H. (2001). A Study of Korea Academic Society of Accounting 6:
Characteristics of Accounting Information 45-60.
BUSAT xi367 M3Z 20074 62

734 83=®



Ze|XIE7|go] BEH Saol| Bt o7 wloxjot Yt 5.0, 321D A

A Study on the Classification Properties of Firms to be
Subject to Accounting Disclosure Reviews and

Investigations: Comparison of Bayesian Network, C5.0, and
Ensemble Prediction Methods

Kun Chang Lee* - Kwan Choi**

Abstract

As many people is increasingly investing in those firms listed in the stock market, it
becomes important than ever to review and evaluate the reliability of audit reports. To
secure the reliability, the Korean Financial Supervisory Service has conducted the ADRI
(accounting disclosure reviews and investigations) of the audit reports selectively. However,
since there is a lack of systematic as well as highly predictive method that can classify the
firms subject to ADRI precisely, the Korean Financial Supervisory Service needs more
refined classification methods.

This study proposes using an ensemble method which is based on combining three
predictive methods such as general Bayesian network (GBN), naive Bayesian network
(NBN) and C5.0. Especially, in the process of proposing the ensemble method, we revealed
that the Markov Blanket induced from GBN can show the underlying structure hidden in
the data in terms of cause-effect relationships between minimal set of relevant variables
explaining the target variables. Rigorous experiments with the ADRI sample data ranging
from 1990 to 1999 showed that the proposed ensemble method surpasses other methods in
terms of prediction accuracy, and it can be used significantly for the purpose of performing
ADRI activities very systematically. In addition, we found the usefulness of the Markov

Blanket obtained from GBN in explaining how a certain variable affects the target variables
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through the causal relationships with other related variables.

Basically, this study is based on using Bayesian network as a main vehicle of developing
an ensemble method to deal with the ADRI problem. Therefore, let us explain the meaning
of Bayesian Network. BN or Bayesian Network is denoted as B=((@, P, is a directed acyclic
graph (DAG) G with a set of conditional probability distributions P, that satisfies the
Markov condition. Given its parents, each node is conditionally independent of the set of all
of its non-descendants. Bayesian network classifiers theoretically seek an optimal error rate
based on posteriori probabilities. If all child nodes were relevant to the root node (target
concept) and conditionally independent of each other given the root, the naive Bayesian
network (NBN) would be the optimal classifier. However, in real-world applications its
performance can be degraded since variables are often related to each other. The tree
augmented naive Bayesian network (TAN) introduced by Friedman et al. (1997) relaxes the
unrealistic independence assumption of NBN by allowing arcs between the child nodes. The
GBN can be viewed as a generalized form of TAN, where the nodes are allowed to form an
arbitrary graph (rather than just a tree) and each child node need not be connected to the
class node. Hence, the GBN is clearly more suitable to finding an underlying structure,
since it can reveal true interdependencies among all variables. In this paper. we use the
GBN structure as the basis from which to reveal the underlying structure of churn behavior.
Its two byproducts, the Markov blanket and evidential beliefs, are then utilized for assisting
complex models.

The proposed method for solving ADRI problem is based on the selection of salient features
by Markov Blanket (MB) of GBN. The Markov blanket introduced here has four major
advantages over traditional feature selection methods. First, it provides an explicit criterion
for selecting salient features. Second, it can identify redundant features. Third, it can
identify nonlinear interdependencies among features of interest, allowing the underlying
structure of a problem to be found. Fourth, it produces a minimal set of variables required
for learning a target concept, ultimately reducing the costs for collecting and maintaining
variables. The concept of the Markov blanket was first introduced by Pearl in 1988, but has
recently received renewed attention in the areas of Bayesian learning (Cheng and Greiner
1999, Margaritis and Thrun 1999) and features selection (Koller and Sahami 1996,
Tsamardinos et al. 2003). The probabilistic nature of the Markov blanket can be explained
using the concept of d-separation (direction dependent separation) (Pearl, 1988), a graphical
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criterion related to the blocking of information flow among variables. In a faithful A DAG
G is faithful to a joint probability distribution P over set of variables if and only if every
conditional independency entailed by G is also present in P (Sprites et al. 1993). Bayesian
network, d-separation captures all of the conditional independence relationships encoded in
the network. If all variables in the Markov blanket of a node are instantiated, then we can
say that the node is d-separated from the rest of the network.

When the Bayesian network is faithful, MB(T) probabilistically shields T from the rest of
the variables. Given this property, knowledge about the variables belonging to MB(T) is
enough to determine the probability distribution of T, thus rendering all other variables
superfluous. In other words, MB(T) is a minimal feature subset required to predict T, which
graphically corresponds to a set neighborhood of T: its parents, its children and the other
parents of its children. It is straightforward that this set d-separates T from the set of all
other nodes. See Neapolitan (2004) for the proof.

In conclusion, we used the Markov blanket here to show the underlying structure of ADRI
problem under consideration. On the other hand, the ensemble prediction method was
proposed to predict the ADRI better than the existing methods like GBN, NBN, C5.0, and
even logistic regression. Rigorous experiment with real ADRI data showed that the proposed
MB administered by GBN can reveal the underlying structure of the ADRI problem, and the

proposed ensemble prediction method can yield more accurate ADRI prediction results.

Key words: Accounting disclosure reviews and investigations, Bayesian network, Markov
Blanket, C5.0, Ensemble method
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