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AQEA] U B4 B 799 A3 AF5ES P AT e RoklA
230 Q4s o gk AR, AAEA AS0) B EHAY mFo] BRFA Bk B Re
HEE MH A @ FHA EF o HE STEE o §3te] YA 52 Aste] Mz e
A2 Ee AEdch 2 A A ARE Bokel A PHE] 4 A FANA 712
PSR AN S FAT 5 Agich

1. A&
A4S AFFAY BHANA S 7dEAY] JHE FUMeke A2 F83IH B =89 &
A2 AMxzE WE 7]7 (Support Vector Machines; SVMs)E 7| QT 4ke] o Fof & &3+ Zlolt}
3], A AS o] A|¢tet EE o] F % (total margin) A ZE WE 7|A 7} 7|24 of| Sof] Qo] £2

2o A2 AL Ha Ao

AEE ME AL A0 F S A4S AE EREAGNA A e (Bartlett 7 Mangasar-
ian, 1992; Cherkassky 2} Mulier, 1998; Cristianini®} Shawe-Taylor, 2000; Vapnik, 1998). o] B 9]
23 ofoltolt Aehe] ABATE oW W AP G0l o shol MBH SATRNA & WE A
23S Ao 2A% HU 9% (maximal margin) A3 E7F7] (classifier)E o] §3}o] T2
HEo 25 3ES 7 e Eysks Aol (Al A, 2011; Glover, 1990; Mangasarian, 1968).
TR 227 SOl 95 L dH o] Yok, SRR dWtsle] Yol £ £YHE ST %’ié
Zolth. o] gt oA FZ FEEY] fotd, LEFH A8 HEY ARA (slackness)S 123 &
E oJf% (soft margin) €& o] AAF ATt (YFE 5, 2010; Bartlett3} Shawe-Talyor, 1999;
Cortes®} Vapnik, 1995). o] o] 2 A2 £FH A5 A5l dupvt A&sA £F71 5 ﬁib—
78] EE 2 A JoIHS (surplus variable) & 273t {2 E FH i3} 817] Hote] EF AF
g FE FAFH A=, olw AFHTES HL3ea FA O s S Aot Ziolr/}
(Yoon 5, 2004; Nakayama -, 2009).

o2 oA 714 RE 52 A% 71ASS Bz AxE WY 7| A S &7k, 38 oA
AAES Eofo] B o §= YTAZ 4 5HL B} & Aoloh AR A AL B

1§ Ao EEHL £o)5m FFe) B

1

L (608-737) FAkAl P 3% 599-1W %], R AU w 574 &3, E%

2 (564-8680) 4 +A}7} 4015} Al 3-3-35W 7], ThAfoltf Bt 2] Al g gl P A, Fu .

8 AR A (608-737) FALA] T Tl A3%F 509-1 %), RAN S FA S}, 2w
E-mail: myoon@pknu.ac.kr



570 Dongjoon Park - Yeboon Yun - Min Yoon

2. A2 E HE 7]A

S = ((@1,91), -, (@e,ye) € (X x {=1,1})",

fl o

st 2ol oA o171 X (CRY)E 9PFToIth AZE e 749 F8 ofolt]ol of v
A 48 o) 8ote] Fold ABAWEL SATLOE MBS & Fo], o F741A A (kernel)
2 A8 A AREES AL HY BRPSE FE Aotk /A AREL TAWG) AED
5

2~

nn

g5l g she] dod 2 f(z) = 0 Aele] A& Az ATk SYFFNA BEY

f(®(x) = w” d(x) + wo, (2.1)

St o] ASS w4 Azt f(B(w)e FEO 2lsho] RRAT (473, 2010; Glover, 1990;
Mangasarian, 1968).

AAAo 2, A7 E o] FF (noise)oll o] 3te] L o] T, v 5 LAY EAF AT A
o 2T 5 ¢& Aotk (R E8H &7, 2003). =3 A Elﬂﬂ% a7 74 ¢ (over-fitting)
o] BAWEo] A E25 oA £ S AFE Holth (Shawe-Talyor 5, 1998). 0] 2|3 o] g 2S =

B317] 9lsto], 18 21004 B vhel o] LR HH AEo B 31 87H5F LA A o fu%5 )
FEELS

w weE BRI Yot AZE AfE S S5 o}t Zo] AHt} (Cortese}l Vapnik,
1995; Vapnik, 1998):

o 1 r
minimize Zw w +C ;fl (2.2)
subject to Yi (qu)(cm) + wo) >1-¢&,

&>0,i=1,...,0
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LAAY EA 4] (22)8 22= AUEA 4 (23)02 W

. 1
maxcgmze E ai*g E yiyjcicy K (i, @) (2.3)
i=1

i,j=1
subject to Zyiai =0,

0<a;<C, i=1,...,¢

©

Zo] FolA 1, o714 O Afe] ool

9 AN, A A (B (x;) - Px))) = K (x,x;)S AHR3H= Zo] dubz o)t} o
g5 AYPA <l o 52 Scholkopfe} Smola (2002) A A7)t ukel o] ¢} thadgta
ExolA FAAAEY AFANA ARSI 7FEAISH (Gaussian) 3 Ad 5ol Aok (2%
Ab<d, 2010; Haykin, 1998).

> ol

K(z,z') = (a:T:l:' + l)q7

o7, 2% 22 dlA B A3} o] £
SAte] FEH Qoius ot AolH
3l JARALES HUS = F IHAE T
AAE T} (Yoon 5, 2004):

,

. 1 7
miinize  pwwtG) G-Ca) =
subject to Yi (UJT@(CIH) + wo) >1-& +mn,

&>0, mi>0 i=1,...,0L

2 (24) g€ gz AU A

1
maxaimize Z o — Z yiyjoiag (P(x;) - D(x5)) (255)
¢ =1

4,j=1

¢
subject to Zyiai =0,
i=1

A (25)2 F)A T, A7NA 13 Co= 27 o §a59h doSe] Baolth 6 7A, O > (52
6905 FolA Ao s 0910] B ofof 87] wl R o] (17} Coe €y > (23l ASE

& Aol 52 AAE FH ED JFE GuelF] £

ofr
iy
o

F7re 2ol
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oA 2.1

AEFHoE sl &2F TA 35 HCZ AFEste 9 Ay BEENN AZE {5 daEE,
Eg ofE ¢ueEe EFES vludirt

Tokyo Shoko Research Ltd. (TSR)oll A Al&% X}EE Abg35te] & 3194 YElG 2452 O
Zole Z4IAET AAVIAES dSsAth £ 3194 B ute) Zo] oA MY AFARE
AgHFE AFEE AT

£3.1 A48 A% 2%

R A4 Aol Hote 719
(82 3749 Nz B2t ¥5)

7= F A Eel 27

=4 573 FAAN N3 3EAA Fe

7] 7F 1999.04 — 2000.03

9 & AA /199 & 24480
S99 & 375

AFAE L ARI/EAT

1
2. FRA/EAD
3. \:!—7] sold/mE
4. ) 2pu] § /o) 2 )
5. h &9/ A4

FAGAE AT ARA TS AA7AF =474l 42 & 32004 e e

% 3.2 728 I3

TANY H2E QA%
TANA & AANd &+ =49 & AAd &
A2 A% 1 50 300 100 100
A8 7% 2 100 400 100 100
AZE of% G FoAY B4 C =1, 10, 100, 10002 AEs 95, EY {5 giaS
AL 99 S 2o = ) =1, 10, 100, 10008} C, = 0.01, 0.1, 1, 10, 100, 10005 A &3}l T}
7h-A1 ok Adergro] WAl E o A AFEA RS BEEHAAZ ARSI AT
£ 3.3 549 43 BARAG 0|87 BEE
TANH H2E Q3
RSk AA749 SRS AA79
A2 A% 1 47.7 84.2 76.5 71.9
22 A3 2 43.5 82.9 69.2 74.4
E 332 A Ay FEEAE o)L EFES UeHd =, 2A7AT ARV BRFEL
Fdgo] Yz oFA vetyth Iy dEEAL F 2R EAbFEA ddo] e thAE
AFEZE AT 7R S w23 oF st} 28] Eisenbis (1978)= Shd B A4S o] 83 uf thH =}
AExe 7MA o] dubEl A AA A SR GSS AFFL vHAHA HILE A
B =RoAg} Zo] 7|dE At A9 d&o= 9o /M E wEFE A9 A Qv
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@] 1 10 100 1000 108
AR 17.4 45.2 73.2 92.6 100
H2E A 1.8 15.5 23.0 26.9 30.4

(b) ABRE 2

C 1 10 100 1000 10%
R 23.5 51.1 69.3 87.6 100
HAE 3 9.9 25.9 25.2 34.1 38.4

(2) AA 714E
(a) A2 A% 1

C 1 10 100 1000 108
FA4g 99.9 99.4 99.47 99.5 100
HAE A3 99.8 96.4 90.6 84.9 85.7

(b) A= F% 2

C 1 10 100 1000 10%

AN 99.3 98.2 98.6 98.8 100

H2E A% 97.5 91.9 90.0 83.2 81.9
uH o, £2E OfE LNEE O ol F83 2 Aol thtel A ARYFL A4
2e) st APl Yk o) AL B ol E B FY AT vpAAA 0|tk o & A £ C
ol AAE Aol TAFFY Az et EFEo HIAE Jol st RRSETH JiHew
A UdEhdTh ey o] A4S B =R AHEE 719 At tist A &9 Aol A=
S5 A FUth ol T4 7149 £ DAY o} vl A F R |HFE 2] wiel,
AR oz ogkeol &2 Aol tiste RER =472 LEFHI, H2E JTFY EFE9
A= EFg0) TAYA Ak et 7|45 et B RE&S MAE7] Y8kl Aoz &
C#= Adsgt. 28, AAEY 7t 2 AR e r 2 Ogholl Al 23 =47 Gl dist
EFES 748N 0F 40% A=A A=, 2AZE of& dugFoA BAVIHES & S5t
HAg OFs A7) & o (et T8 A5 FAA oAfise} JAUTES T/ 1= ES
FE S o] o] RS FEEE ALE HAY EE ofE &S o] &3 A3}
E2 & 35904 Uehve A Zo] C19 & 1AL C29 gheol Aol upetr] TA7 ol st
R0l o Yol "tie AS ¢ 5 Uth £2ZE {5 gugFodA C =15 7+ A%
FTUSHA C1 =19 wl, YARFY B4 Cp (=0.1)E B8t 4990 o AXARS A=, &
3504 2F &L & 34004 Eote U2 A34E dEth 97, o] ZFEANA B C19 9499
ol digte] G2 grol S83] Iotd, =4 71450 that 9l -9 A8 2N EREETGES

[<)
AfE LuelFol o e BREL HaTh
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(a) A2
C; =1 C; =10 C1 =100 C; = 1000
C> 0.01 0.1 0.1 1 0.1 1 10 1 10 100
- 18.6 85.0 62.0 95.6 95.0 100 93.8 100 100 94.4

HAE A% 2.7 74.5 30.9 89.0 53.9 82.0 89.6 76.1 88.5 88.6

(b) ABHT 2
Cp =1 Cy =10 C, =100 Cyp = 1000
Ca 0.01 0.1 0.1 1 0.1 1 10 1 10 100

FHARG 30.1 81.6 63.3 96.0 95.2 99.7 95.4 100 100 95.6
HAE 3 10.6 71.5 39.3 92.0 60.5 80.9 94.4 79.2 86.7 91.8

2) 24 719
(a) AR 1
C1 = Cy =10 C1 =100 Cp = 1000
Ca 0.01 0.1 0.1 1 0.1 1 10 1 10 100
99.9 69.9 98.5 49.6 77.4 49.7 49.3 48.3 41.3 50.9

rot
)
&
g

HAE 3 99.4 68.0 89.3 46.4 69.4 47.1 48.5 46.1 37.2 48.4
(b) A= 2
Ci =1 Cp =10 C, =100 Cp = 1000
C> 0.01 0.1 0.1 1 0.1 1 10 1 10 100

A% 98.7 71.2 96.2 43.6 75.1 46.6 40.1 46.3 34.9 44.4
HAE A% 96.5 66.4 88.6 42.9 69.2 43.8 36.6 47.4 33.0 42.3

oA 2.2

F oA AR AFFFAIANA 719 Rl HF AREA F 306470 7NN AT TEE
UER = 0709) WSSl Bishe] Ao AR olth o] ARFNA ARG £ 364470 0] R
7192 319709k 2 WS o] B 5L ofele] F 360] TARG O okF A ATATEL

YW gt

)
oo
X
+

o

offl | ot || ko
|4
i
i
Ay

ﬂ%%ﬂ%ﬂ%
W] A2 E v g
71949 A AR EAES HAZH54/FEA 3963
A2HEAH/ TSNS
=714 Z4]-§/EBIT
ol A&/ mi &
O AHE Al &

f

o] 7] EBIT (earning before interest tex)= ©|AH|-&3} A FH| &S A&7 Ao 9L o
Ehdlith BAS 93ke] AA ABZRE A9AL F5 ADoA o = 0252 DA} AR A
AT EﬂéE e 44T 3JJr 8:22 FE3t9] dojX A7) & 3.73% & 3.89 &7 e
At} ol 4 AR BA~H IAREHE o] 83 A AEFE] 747 67.349%, 67.994% 2

B2 Addrh & 3794 R vk}l 2ol ¢y = 1.07 Cy = 0.509] 7 %o EE-g o] 69.329%
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2 QoA /14 L AWE AUTh WA AR ES G FE LB 0|87 A0 2TE ol
5 UnYEL ol §F J9RTHTha L BRES 92 4 YT MRAN R E 389 €y = 107}
Co = 0509 350l BF&o] 710.466%2A 717 £ 3keh. o] A4 2 Mol 5A% ARl TAH AT
HAE QS wrd v ge] W AR B4k w4 9ee GAUT E 373 E 388 B
EYoFE QUAEL ol §A A ANHOR £2E AFE SWIFL AT FPHT tha
eRFE] FoL & 4 QAT

E 3.7 AAATS ALS o] 83 42E {5 dueE
B2 AfE dugEd EREY ¥ (7:3
2ZE of = ¢uF Eg o= ¢udF
Cl C(2
0.05 68.766
1.0 68.844 0.10 68.875
0.50 69.329
0.10 68.219
5.0 68.172 0.50 68.329
1.00 66.829
0.10 68.141
10.0 68.000 0.50 68.532
1.00 66.704

£ 3.8 7I9AIHES AGE 0] &% 4ZE {5 duEFH
Eg ofx dueFe ER&9 ulu (8:2
AZE {5 dngS Eg i duEs
Cl CQ
0.05 69.000
1.0 68.977 0.10 68.977
0.50 70.466
0.10 67.721
5.0 67.745 0.50 68.605
1.00 67.884
0.10 67.489
10.0 67.489 0.50 68.047
1.00 67.187
4. 2=
B oERAe Hot 48e GRge) o5 Ase] EY ofE SuES ol 8d P
A bstdch At W A= F7Hst7] S5k, F FFY AAANA AFHE =479 A
9 E£REL Mastdnh 183 AAEAY ) Se] Yol EY ol fE SueFe EEYS
Haoh B =X AHE S ¢ E2 G G298 #holl EF o7& SHAI T A Al oA B HE
Fgold £ZE 9% FTelZRT tha Ve £ASYS Btk AL FAY 5 Ak oy
AH e 17 (o2 37 AT =YL ko] AR Motk EF £ RHNA AT A AES
ZAdol tht H A Wt & Fe A= T8t 835 BAST AZE) 28 AR AA A=
QU] ARG RE 7|25 RER o5& TR, F ol e 710 B ol 53}
AR AEEe] Aue] A % o 2ASorE Bt Jokm YzEc
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Abstract

The analysis and management of business failure has been recognized to be impor-
tant in the area of financial management in the evaluation of firms’ performance and
the assessment of their viability. To this end, effective failure-prediction models are
needed. This paper describes a new approach to prediction of business failure using
the total margin algorithm which is a kind of support vector machine. It will be shown
that the proposed method can evaluate the risk of failure better than existing methods

through some real data.

Keywords: Prediction of failure company, soft margin algorithm, support vector ma-
chines, total margin algorithm.
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