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Abstract

The recent East Asian economic crisis 1s a lesson one can learn from the absence of
effective early warning systems. To serve as a sound early warning signal, the accuracy of a
failure prediction model is as important as its robustness over time. This study analyses
financial and ownership variables using principal component analysis. It can reduce huge
number of financial data of the business bankruptcy prediction problem. Using neural |
networks for bankruptcy forecasting, the obtained features are fed into neural networks as
the mput data. Qur experiments examine the predictive performance of three neural
networks: Learning Vector Quantization, ProEabiIistic Neural Network, and Feedforward
network with backpropagation learning. All these approaches are applied to data sets of 41

Thai financial institutions for the period 1993-2003.

Keywords: Bankruptcy; Thailand financial institute; Prediction model; Neural
Network; Principal Component Analysis
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M1519 1.1 AU sMamumIsiHY [Altman, 1968}

Table I Financial variables

Financial variables

Sourees

Investment in securilies

Loans and acerued mterest recenvables. NET
Total assers

Average of total assets

Deposts

Total liabthities

Issued & paid-up preferred stocks/subordmated convt, bond
Retained eamings

Sharcholders” egunty

Interest and dwvidend income

Interest on fpans

Interest & dividend inconx after bad dept doubtiul accounts
Income lex expenses

Earnings per share (Baht)

Log of total assets

One-year growth rate of towal foans
One-year growth rate of total assets

Ratio of total loans (o total assets

Ratin of total of equity capital 10 total assets
Ratio of totad charge-cffs to total foans

Ratio of total interest incone to total income
Ratio of operating ¢xpense w tolal assets
Ratio of operating expense to total revenue
Ratio of total depostts to total assets

Ratio of total deposits to total loans

Return on Assets

Return on Average Assets

Earnings before tax o tota assets

Earnings before tax to average of assets
Tohin's

Bal. Sheet
Bal. Sheet
Bal. Sheet
Calculatinn
[3al. Shegt
Bul. Sheet
Bal. Sheet
Bal. Sheet
Bal. Shest
Inc. State.
Inc. Stale.
Ine. State.
Inc. Stale.
Inc, State,
Calculation
{Calculation
Calculation
Calculation
Calculation
Calculation
Calculation
Calculation
Calculation
Calculation
Calculation
Calculation
Calculation
Calculation
Calculation
Calculation

M99 1.2 faulsveiae+ie [Bongini, 2001]

Table 2: Ownership variables

o

Ownership variables

Controf rights by the largest shareholder (CRIGHTS)
Ow nership rights held by the largest shareholder
Raiio of ownership to control rights

Largest shareholder

LS

Type of ownership at the cutofl of 104 for all (Banks and Finance Companies)

F=Family

2=Crown Propenty Bureau

3=Slales

d=Foreigner

S=Widely hold (no controlling sharcholder)
Dummy =1 if LARGE 15 a Fanuiy (FAM)
Interactuion between FAM and CRIGHTS (FAM*CRIGHTS)
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(3) 11 compactness

(4) A1 curvature

(5) MWAIIIUNITIDAN?

6) A Tuuug

(7) anyMeMIed

(8) Hadns NI FunUes (Gabor function)

Soltanian-Zadeh, Hamid, Farshid Rafiee-Rad and Siamak Pﬂurabdollah-Nejz;ld D.
[Hamid, 2004] J133em19msunndiionsasandiastouzs admuuainnwaouun Tuun
su Tavamdnyazmazisamimnld 1dun

(1) YUINUDY micrncalciﬁcatiﬁn
(2) AN Compactness
3) M Tuua
2.4. Mataeu3voalaseviedszanmien
2.4.1. ﬂﬁﬁﬂuﬁsmmmﬁﬁauﬂﬁ’u (Back-propagation learning)
msiSeuduuuunsdoundugniilllszynalduniigalumsldaulaseiie
Uszaminoy TaodnyazveinisGouindls msisouiuuuansdoundu lidududoslds

::ia:l qJ 3/ 3: = | P | 1 ar
Lﬂ‘wwTﬂ‘id‘iJTEJT"]1]ET‘EH“UG]Elﬂ‘i"EiJ!,I.‘IJ‘lJﬁ‘%’]ﬂiﬂﬂﬂdﬂu"I‘I"EE’I”IEJ“]J’HLT\IEN!.L‘]JUL@EJ’J ANV

gafle &8

Qs " hl,'il'cu = o o = = o 1 9 s -::i'JI ~
PINTITI S m*ummwnuﬂﬂwmquﬂ ﬂW‘ELEUHgLL']J‘ULLWiﬂﬂuﬂﬁﬁJuL{'HﬂﬁLiﬂu

¥ 1
= 3/ ; 2 a = ' a = T
LUUNAAOU (Supervised Learning) YUADU IUMTEOUSHULLWTIDUNRUIZISUAIWAITH
E 9/

' 1 @ s ar 2 = =
ToyanezldaawdldIulnsevronisrudsuna susunadelavdnaes laidinas

£y

o £l PR 9J aj.: LY, o = 1 o {:%: I o
Uszuana wimthndenszaedoyativ ldduraalsyamneuaiin Tusugou viniu
o s 3 ' o =y o o’
andseanmnounnadluduseu 312911MsUszuanan NSNSV UDVTIADUTAE

= 2 9J Y o 23w =3 o ]
ﬂ‘iﬁ'ﬁ’lﬂlﬂﬂfﬂ ‘TIVS A T1UF ﬁﬂﬂuuﬂﬂfﬂ’}ﬁﬂﬂﬂlﬂﬂéﬂlﬂﬂﬁ auPUASHA T Lkﬁﬁﬂqﬁﬁ%”lﬁﬂﬁﬂﬂﬂ

3/ =Y o = s = nﬂj J 3
AWAUMIAAAMNAATNUAUANEULAWIZUNYTZMS MsdszurananannFusousy

Y

! 3 1 :E: A o a
UINFIY IMUTUTOUFUA I IUTS NN UNTUIDIANA

L1

o o o s ' A o : o
HOADUNDBNUININTUDIAWAIZ MU URNEUNUAUTNHINENAIMUA  INDAILIN

3/ L

i Y :ﬂ = Qs 1 ' o s 1 o 9/
AMANUANAAAOU  (error) MINUUYTNUMIUTVUAIANINIMUN YDA AU IT QY QY 1A

' o =l 3‘ o =] o g '
vosuaazirandsza oy lusuoayanizgnmuINIY Taggainanuanianiounas

Y -

v L
AvesdyananIudImetatniugdsenounuludunouno l vt umsfiuamn

¥ r Y
s

9t
= s I o o W 1 o as ’ ' J
Ysumamsdsuanihminniiduansveswmazsmandseammon ludugounieg  ua
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¥ I o 1 o = c?.: 1
1199910 1Uausotvuaa i hvugveswaneumsasdse oy ludusoula

& o ot i a0 ; o ) y
ANuAMAmdoUvsadl s ey lugugoudsgnuesn  iums Inadeunduves

T

- o = [ o o' @’ ]
ANUAMIANADUDDNUININIFAALSTLEINNIUAI YDIFUIDIANANDIDINTIVITIUAT

3/

ANUAAARDUN IHATDUNTUN LAY Han,sAIndSuansysSuuaanidiviidn lu

3 3

o cy 1 ] = s -~ @ o
adlszaNNINYRITUTOUAIN N IFUANMIREINDFUDIANARD  QIINNATIN

3/

' P kY a o o W as 1 o
ANUATIANADUN Iadoundumguranlszamineudiug Useneunumvesdania

o L Y
N RN T 1T HA Y

gt LT
s i o

I r o e s o ol ot I 9
Lﬁ@ﬂmmuﬂﬂmﬁmumumﬁwmLcﬁaﬁﬂﬁ5mwﬁUuﬂﬂmgﬂﬂﬁmmwmum

P | P = V= a/

[ ] Qs [ i 9/
Inssislszmmnsuinsonvzizouidoyanion e 1 lunsl §uiauas weaselddoyn
0 1)

o r o as 1 I s o LY, =
AP IUINNIN LALIZADITDUTDYAADIIUNA- LU AUNAID9 OV LTIV

' =] = -::ly - | Y ¥ 3/ Qs o 24 =i o '
aeulassnszamninenyiiaouFoud 190d9QnAs  BanNBINUMTISOUFUUULNS
goundy uaaalunsow 2.1

LY - 8 = - 13/ o .
NI9U 2.1 DANBINUMSITYUFLVVUNTIDUNAY [Haykin, 1995]

1. Initialize the weights in the network (often randomly)

2. repeat

* for each example e in the training set do
1. O = neural-net-output(network, e) ; forward pass
2. T = teacher output for e
3. Calculate error (T - O) at the output units
4. Compute delta_wi for all weights from hidden layer to output layer ; backward pass
5. Compute delta_wi for all weights from input layer to hidden layer ; backward pass
continued
6. Update the weights in the network
" end

3. until all examples classified correctly or stopping criterion satisfied
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2.4.2.  M3EEUIUUUUORIA (Learning Vector Quantization)
sy O, A 5-"#3., ) Y g

N15EOUSHLLLEAA N U FNUTIUANNFVDINITIUNUAIYAUIDY 111D Kohonen
2 1 ! = 9 (| 1 o
Faunaznguazidununauisoni TUslalnil (Prototype) 310010 2.13 Tals Ta Indlunu
LY. = | 1 o ’ o r ' 9/ . 9/ .
arwenay Fadu Ingiiurisues 1l Ia Intlezegmelunguasyadaunuaisuin 4
AFOLAQUAUUDIVDYAVDIAUDUTULLN HIBIWALLIL (38AT1 Voronoi Tesselation LA

as ' Qs = o o
m’t‘}mﬂumw 2.14 f]fiﬂﬂ?cﬂilﬂ"l'iﬂ']u'ﬁﬂlﬁ'lﬂﬂLﬂ@iIﬂﬁIﬂhlﬂﬂl.!.ﬁﬂ'ﬂﬁluﬂiﬂﬂ 2.2

. +
+ + *  +
+ © O
g + 0+ T % 3 i
T M=3
g ++ +
+g+ 5 o = profetype vector
¥ + = input data

Vororol Tesselation

nW 2.14 Msaseuagquuuylalsusy
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N50U 2.2 9ane3sumMImuInnInnmes 115 1a1nil [Haykin, 1999]

e (Choose the number of clusters M
o Initialize the prototypes wxy,... W+ (one simple method for doing this is to
randomly choose M vectors from the input data)
e Repeat until stopping criterion is satisfied:
o Randomly pick an input X
o Determine the "winning" node k by finding the prototype vector

that satisties
| Wi - X | <=|ws-x|(forall1)
note: if the prototypes are normalized, this 1s equivalent to

maximizing W X
o Update only the winning prototype weights according to

wa(new) = wx(old) + p( x - wx(old) )

= = = a3 = g/ = 3/ -:f: 3 9t o
MALNALBRIA3 WUMITougHUUNAToUNY taalunn 2.15 HuapImMviue

- o

o' Yo 3 @ o £~ .
ena IRAudoyn x Aulunasnnmsnseunguuuu 1l lsusedalilys Inlnidmua
nqu 3aeaiimsdsum 1us Tn Tndl Idgndaeiuiondye

auudld x Jedna & udeyanmolullslalng w. fiedwn & gasas

LY

U501 w. 1dudail

DasH £, =&,

wT

w.(n+l)=w.(n)+a,(x;, —w.(n)) (2.13)
)0l £ #E, |

w,(n+1) = w,(n) - a, (x, = w, (n)) (2.14)

Y

o 3 =] T o Qs ar
Muual o 1Wumoiimunmsysy

oy
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The prototy pes are represented by the
weight vectors connecting to each output

noce.

Here there are 3 prototy pes:
wey = the weighls conrecting to output 1

W = the weights comrecting to output 2
W, = the weights connacting to output 3

9/ A 1 P= =N =] 3/ = g/
AN 2.15 1RSI 19UATOUIBLULLDAINI (A5ITIUFUUVUHTDU)

2.43.  mseuiuuulinuazilu (Probabilistic Learning)

1 o :: s 3 2 3/ ]
m3Beuiuuylsanuinztluiueidede lanTouved 1nsad3190UY Radial

as - . ¥y 9 @
Basis Function (RBF) WefiUNU Competitive Leaming (UY1R3UNU LART IUAIW 2.16

Input Radial Basis Layer Competitive Layer
13

Whera...
Bx

=Z‘e’
Q=i
= number of
Q x1
elements In
= n input vector

F8 011

M Nrsm—————
al = radbas (|l EIWL! - plibif) a= fan-pff(LW-—J at)

alis ith element of a1 where IWuis a vector made of the N row of TW.

@ = number of inputitarget pairs = number of neurons in layer 1
K = number of ciasses of input data = number of neurons in layer 2

= o = 9/ ¢y I I
1 2.16 lumandinmansmsisouinuulenuu1ezily [Demuth, 1992]

' =4 2 s F= | 9/ 5/ 1 o i: 9/
Iasevwdszamineugesessumasouiuuulyanuiiaziuiy dszneuaie
TUAIUHANAD
> v o ¥ A  a oy y d v o o
1) Input: FUUBYATUN 1NDIATINYBL AV UL UADANULINIADT P V1IN

£ . 0 = o 9) <
Rx14afmua 1 R uny s1uauamnsnuesdoyaring (vunaia)
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g _ ::f’:‘.-rri = = 2 LY e | =
2) Radial Basis Layer: $UISASDIUSY FIUTeNDUA a2 e 1Nria

Y

e Tavldgasiiuianioluwanasil
a =radbas(|IW;" -P | b;) (2.15)
Tagfmua @ unu TNV a’
IW" unu nnmesaaldan uoad i vesuasng TW"

a ot

a o o & 1 @& o ! 3/ o
bil MU ‘Fl@ﬂhﬂ&?ﬂLﬂ@ﬁ*ﬁﬂﬁﬁluTﬂLﬂﬂtﬂU"ﬂTHTL.!?:]W'ﬂ&ﬂ]@ﬁgﬂ““*ﬁ%ﬁﬁﬂﬁﬁﬂﬁ

M
3) Competitive Layer: suuvety lagadfenannsvesmsisouguu 1l

. . d} 3} o s g
daou (Unsupervised Learning) #1logas lunisaiuindail
a’ = compet(LW*'a") (2.16)
Tnofmue a’ und dnFnves a

g 2 L a  d
IW?>" unu annesas 1An uoi i veuuasny TW!
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UNN 3

Qs
LS

YHADHIT IUNTAUUHITUIVES

3.1. VHADUIT UM TA NN U I Tel

a o

E:-' = ] o F=9 = as Qs ﬂilJ
Tumﬂu?ﬁluma‘mmummw Usenaumg 5 a9uuan Al

q) ot = ) s a o '
1) 5mvsyavesaumstunsanzitisu luaaandnniwduralseme
c?j J A a3/ ol 3/ =y as U A 9/ c?j
Ineanua 41 e Fadsznoudreansmenumsiiu tazdnlsuesdnonu Marua
s -:.‘E' q) c&y o i =1
37 auds uaaelumisng 1.1 — 1.2 $39oyatinusenel w.e. 2536 — 2546
ot : o é =T . |
2) dagadoyanlylumsiinisnanss Felddoyaauil w.e. 2536 — 2539 (a4
1993 — 1996) AMurMANMFsINITANazawaNrneluszeznal 1-5 1 uaasluaisian
.. ' g/ 1 Y, =N o ey ey o =N
3.1 -3.4 B luuagadayattalszinnyesaaunistua @uridafams” uag auiu
NIN15AD”
L
AMUANNUHNISYDINGUTDY AR
c " = 7 R o
=17 MNIU09 MINGINTUN UL AN
Ec 3] o N ¥ <
27 HUIEDI MINUINTUANNUT1-2 1
=2 g 9/ =
“-3”  MUIUDI MINGINTAUAWNNE 1-3 1

Lk 7y e 8, 3" d
t-4 HUYDI NITHUINTUANHU 1-4 L

(13 bk e 8, Y 7
t-5 U NITWYTMNTUANUUT 1-5 1

3/ s = r Qr @ o J
M1319 3.1 gavayavesaaumstunianzidouluaamanannswouvisdszme ne

2 o o = = A o Y/ 1 =4
welyveyaaulull w.a. 2536 iehemsdvazateluagiall w.a. 2537-2541

x:':l 1 9 g.ll 1 =4 e o

FDAUIDYD MIaNDE2 UYL ADIUNINYDIVTEN
(.61 VIUIUUTENT | IUIUUSHNN
VANINIS ANLUNINITAD

t-1 2537 0 34

t-2 2537 — 2538 0 34

t-3 2537 —~ 2539 0 34

t-4 2537 — 2540 19 15

t-5 2537 — 2541 24 10
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9/ Qs a = as w o v
11314 3.2 "I}:ﬂﬁﬂ'ﬁ]ﬁallﬁ‘U'ﬂﬂﬁﬂTUuﬂ'iﬁLﬂuﬂﬂﬂﬂﬁlﬂﬂﬂiﬂﬂﬁﬂlﬂﬁ?ﬁﬂ'ﬂﬁwmlﬁﬂﬂﬁﬂ.ﬂﬁiﬂﬂ

& q Yy = ~ A o Y, T :
Falyvoyanuludl w.a. 2537 eviunemsanazateluya9l w.e. 2538-2542
¥onguioya nsavazate Tuyell ADTUNTWUDILTHY
(W.71.) PUIUUSHNN | UIUUSHNN
Uananis ANUUNINITAD
t-1 2538 0 35
t-2 2538 — 2539 0 3% 4
t-3 2538 — 2540 20 LS
t-4 2538 — 2541 25 10
t-5 2538 — 2542 25 10

LY = : Qs @ o 1
M54 3.3 gatoyavesdo1tumstunsanzidou luamanannindurslssme Ine

r:k L= =y -'-':l o ' =i
Falgdoyaaulutl w.e. 2538 ievhuenisauazatelusaell w.e. 2539-2543

Al ' 1 Y i ~ : = o

FONQUUDYD MsauaZaly 1us91 ADTUAINVOIUSEN
(W.71.) L PIWAUDTENT | UIUUTHNDN
Pananis ANUUUNINITHO

t-1 2539 0 37

t-2 2539 — 2540 21 16

t-3 25392541 26 11

t-4 25393542 27 10

t-5 2539 — 2543 27 10

o

3/ s L H = o r o I
M1519 3.4 Yavoyavosaotumstunsanziou luaaiavannswounslszine Ing

4 5. » ' w
Falddoyaanlutl w.e. 2539 iNoviunemsduazatelusiall w.e. 2540-2544

Fonaudoya NsANazaw luyael AOIUNTNUDIUTEN
(W.71.) UIUUTENN | TUIUUTENN
Yananis ANUUUNINTITHND

t-1 2540 24 17

t-2 2540 — 2541 30 11

t-3 2540~ 2542 31 10

t-4 2540 — 2543 31 10

t-5 2540 — 2544 32 9
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= o as =) o as h s
3) FineHaantlsmadiumsiSu 30 s tazaau)svearderiu 7 dduls
Taulmainfidio ¥9lasiureluuni 2
3/ o o ) o r=% ) I
4 a¥1uUsiaeImIneInIsaNNANraIvITauM I lagly lngauig
= o v 4 5
Uszamidounuuteul)dramihmaindu FaldnsSeud 3 suunnarluuni 2 fe

=i 1 Y ar .
- MITEUTLULLNIERUNAL (Back Propagation)
=] 9. 9 I & o . .
- mmﬂugl,muhmmm%mu (Probabilistic Learning)
- ﬂﬂ?ﬁ‘ﬂquLUULL@ﬂﬁﬁq (Learning Vector Quantization)
= = & e £ o s 1
5) wWieuineunaawin ldanmsidmatdalude 3) §1m3ua1 Type I Error Lo

Type II Error N19@0a (@1umiidenuluunmi 1)

Yy, A Ad A A dy
3.2. M IFNAUANFBIDINDIATIZHUOYD
3

=y a a o Aan Y I s
mMsnszHdeyavesaaniumsiuilasiusi sendetl wa. 2536-2546 U

1
3/ s Qs

s gt P s ]
Jszapudiedusmadumsidy wazdudsvesdeniu vanua 37 dauds Wen

Q

o a 1 o o | Y o o :
pentszneundniudiudinynoumMsaINUUUIIa0INTNIN T 11199910NT0A

=y

o = ey 9 Y = Ad a4 G = ar e =3 o
ﬂm:‘mmﬂummay}aiﬁﬂhmﬂuﬂwmmﬂumtm NS IVYNIADG HAZINYIFITAT

A qouqy 2 5 Ao w 3 dd  an
W 11 1A T UT10 0999 TUFUFoU HAZAUYNABIUBIM TNYINTUNFIVU

L=~ | Fe

= | ‘é I .ﬂ' :: =i -'=:. a
nnnquRmaiaide Jenanluuni 2 du msldmatdaiGeeunnidoya

3/

E_ W = 1 = 9 ﬂ = a"trlﬂ.-' 4 o’
VDI ASTDTLUNTTIN U memaxﬂ AT UUUIUATOY LAYUIA 105 x 37 HILUIAIUNU

3

A5 UUOUBULNUADIUUMSRULAaZY  LEAI WA 3.5 HaI9INUUATUIUN

w

Covariance matrix a9 1UA15719 3.6

i s o

o 1 & = - | @ o 4
MsA1HIHAT lenULazNmes lomnudunalaideuIiniizviesnlsznou
vanlavSoadaua lownuainuin liss taadlumisie 3.7 wazA1uInn) Component
. e J : 1 s = o ot g’ as s
matrix FILEAIAT Correlation 5er 19 MTIAY 37 dwmtls Auesndszneunan 4 Aduls

2 ' o w
Fada1 1oInUFIg 4 MAVUIN LaAd lua119 3.8
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A1519 3.5 WATAFYIYAURIan 1 uUMsRuLaazl] ¥1a 105 x 37

s
PoyaveamUUMI[IUUN INV LOAN LARGE | CRIGHTS
ACL 2003 9.270.74 | 10,246.41 1 4.6900
ACL 2002 9,875.84 | 12,377.07 1 5.3000
ACL 2001 10,504.90 | 15,333.36 1 6.3200
ACL 2000 8,478.64 | 19,426.39 ] 7.4300
ACL 1999 12,753.83 | 21,399.46 1 7.4300
ACL 1998 3.074.22 | 33,714.17 4 28.3100
ACL 1997 4,123.24 | 42,496.37 1 29.8900
ACL 1996 5,810.38 | 53,147.93 1 28.9800
ACL 1995 5,880.26 | 52,560.01 1 31.1100
ACL 1994 5,066.40 | 46,263.51 1 31.7000
ACL 1993 3,459.12 | 41,075.63 1 30.3000
AIFT 2001 709.88 6,211.06 4 93.0400
AIFT 2000 338.79 4,729.88 4 89.2900
AIFT 1999 486.03 5,028.45 4 80.0000
AIFT 1998 570.42 5,586.74 4 75.2900
AIFT 1997 354.59 7,302.63 4 14.1400
AIFT 1996 725.31 8,760.78 4 14.1400
AIFT 1995 779.99 7,901.76 4 14.1400
AIFT 1994 a2 7,011.34 4 14.1400
WALL 1993 1,929.81 | 14,482.55 1 20.2800

o F= 9t
ADSFUIBMENITIY 3.6:

ww o 3 s a A w3 F=| 1y 4 =3
ADAUULLIN LITAI %ﬂﬂlﬂﬁﬁﬂ?ﬂuﬂTﬁNu“ﬁﬁﬁl%ﬂ'ﬂU@ iLas i f.¢. ﬂﬂﬁﬂ%ﬂllﬁﬂﬂ%ﬂﬂgﬁ“’lﬂﬂTﬁNH
kL) L

Qs 1 w a =1 3/ oo ' o = o e 3/
aauaneduldeutiuau il uaasninieg vasuaazaulsnemstu tazdulsgheru uaadlunisg

1.1
A1961917U USEN ACL Udeyaluil 2003 Astl A1INV 13l 9.270.74, a1 LOAN 13l 10,246.41, ...,

A1 LARGE 111 1 uag i1 CRIGHTS 13lu 4,6900
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$113719 3.6 Covariance matrix YU 37 x 37

31

INV LOAN OWN

INV 1.7288e+009 7.1965¢+009 12051
LOAN 7.1965¢+009 3.7936e+010 26828
OWN 12051 26828 2.0479

=y

o o 9 a = s 9/ =]
M319 3.7 pandizneuvanvesreyaan1UUNITNY 37 auls lavlamatnnaio

r

pan1lszney GG Jogazamulsysiu L HGEALK
(Component) Eigenvalues (Percent of Variance) anuulssivazan
(Percent of
Cumulative)

1 2.3524 65.2608 65.2608
2 0.5302 14,7086 79.9694
3 0.27)6 f AW 87.4946
4 0.1303 3.6146 91.1092
S 0.0954 2.6477 93.7569
6 00377 1.6005 95.3574
7 0.0388 1.0770 96.4344
8 0.0303 0.8394 97.2738
9 0.0217 0.603.1- G7.8769
10 0.0169 0.4696 908.3465
11 0.0158 0.4374 98.7839
12 0.0092 0.2550 99.0389
13 0.0067 0.1860 99.2249
14 0.0050 0.1381 99.363

15 0.0039 0.1096 094726
16 0.0037 0.1021 99.5747
17 0.0030 0.0822 99.6569
18 0.0024 0.0655 99.7224
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=

o o' as s Fe Qs A
91574 3.7 (A0) Danlsznpuvdnvosdoyaamtiumsau 37 Aws Tavlamatiniaie

peAsznoU R GIGY Fowazanuusilsau EGEAGE
(Component) Eigenvalues (Percent of Variance) | auudsysivazau
(Percent of
Cumulative)

19 0.0019 0.0531 Q9. 1153
20 0.0015 0.0417 99.8172
21 0.0013 0.0361 99.8533
22 0.0010 0.0277 99.881
23 0.0009 0.0248 99.9058
24 0.0008 0.0222 99.928
25 0.0006 0.0174 99.9454
26 0.0005 0.0146 99.96
27 0.0004 0.0105 99.9705
28 0.0003 0.0084 99.9789
29 0.0002 0.0063 99.9852
30 0.0002 0.0048 99.99
31 0.0001 0.0036 99.9936
32 0.0001 0.0023 99.9959
33 0.0001 0.0015 99.9974
34 0.0000 0.0010 99.9984
35 0.0000 0.0008 99.9992
36 0.0000 0.0005 99.9997
37 0.0000 0.0003 100
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M131N 3.8 Component matrix

pariisznoy @160
Component number
s 1 2 3 4
1.INV 927 103 -.106 -:126
2.LOAN 994 = 023 021 064
3.TA 999 004 -.008 015
4. AVGTA 592 -.086 -.051 -.068
S5.DEP 957 skl ® 258 <033
6.LIA .848 -.242 -.404 153
7.PAIDUP_PREI 998 -.020 .017 017
8.RE -093 R {352, .060 015
9. EQUITY 285 -.062 -.246 130
10.INT_INC D41 191 -.085 692
11.INT _LOAN .895 165 al7l 000
12.INC _AFBD 981 -.108 .OYOZ -.060
13.TAX 948 -.164 -.037 U019
14.EPS 959 p¥ & ) 019 -.096
15.SIZE 933 051 0351 054
16.GROWTH L 154 -412 -.164 ~ 731
17.GROWTH_A 414 .388 106 .680
18.LOAN _TA 658 477 -.085 127
19.EQUITY_TA 947 011 036 -.083
20.CHOFF _TL 307 520 045 662
21.INTINC _TINC 765 381 -.137 179
22.0EXP TA 224 510 .069 694
23.0EXP REV 212 D22 .093 .680
24.DEP TA .108 245 -.059 443
25.DEP LOAN 909 -.085 041 194
) J;fif;""@..=.. 'y A e
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®1319 3.8 (15';?]) Component matrix
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parUsznoY @)
Component number
fans 1 2 3 4

26.ROA -.058 326 250 504 -
27.ROAATA -.030 387 2438 485
28.EBT/TA 075 -.099 260 589
29.EBT/ATA -.091 233 -.276 =273
30.MV 0’3 -125 -.156 -.561
31.TOBINQ 121 -.364 122 159
32.0RIGHTS -~.239 -.018 -.070 -475
33.0/C - -.289 041 -.050 -.378
34.CUT5 10 -.094 70 | 743 179
35.CUTOFF10 -.073 339 656 J27
36. LARGE 092 215 171 664
37. CRIGHTS 100 342 134 592

n d s
3 3. UUS1aDINISHE TN AN ENIHAIVIITDIVHN TN

3.3.1. Tnssatravaalasetnalseamifenuuilenlldhanthvaie

s/

P a
auSet 18 Tns ehedseamidevnuudeu lUdeniimaredu Usenoudie $u

3 3/ £y

¥
= of 1 s ﬂ" s ] ﬂ’ L) o ot
Sune FugeU LazFueENa Swuaddszamluduiimuaasi

q
EY

ar 0 = a g / %) o o .-ﬂll. o g/
1) FUDIUNA Ssmnumrasyseammsuiuauend senounA 1IN 199N
=y 2 ::i:::.y a o A A . J
matafiFe Feluntzaamnizesnlsenouaaini Eigenvalue 110071 0.1

LY

s o o a w a & s S o 3
2)  FUIDIANG = s nuaraslseamdunussunasduintullla duae “la

oo

= 2 6 = oA ; &8 o q?: o
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