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ABSTRACT

The objectives of this study are 1) to determine the financial ratios in order to discriminate
sample firms as to their failed or nonfailed status and 2) to develop a model for prediction of
business failure for Thai Small and Medium Enterprises. Sample in the study, from the Department
of Business Development : Ministry of Commerce and Business Online Co.Ltd. , consisted of 36
failed and 36 nonfailed firms from financial statement during January , 2002 and June , 2003.
A discriminant technique was utilized to develop a model to discriminate between failed and

nonfailed firms in the SMEs group.

This research found that there are the best three financial ratios for distinguish between failed
and nonfailed firms including retained earning to total assets ratio , debt ratio , and return on assets
ratio in the SMEs’ Model , respectively. The model achieved an overall classification accuracy 70.8
percent of the total sample for one year prior to the occurrence of bankruptcy and the percentage of
correct predictions decline to 61.1 percent two year prior to bankruptcy. The model developed in this
study was found to be significantly better predictor of nonfailure than failure. The suggestions for

future research are discussed.

Key Words : Business Failure Model , Financial Ratios , Small and Medium Enterprises (SMEs)
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Beaver (1966) 181 AN ureves failure 1331« the inability of a firm to pay its
financial obligations as they mature, failure occurs if any of the following events are observed :
1) bankruptcy 2) bond default 3) overdrawn bank account , and 4) nonpayment of a preferred
stock dividend

Jq 9 Y o dy .

Altman (1968) l@1#innunuiennunine138a% “a firm entering Chapter 10 of the
National Bankruptcy Act”

Yqg Yo o o PN . . .

Dun & Bradstreet 19 1%A1919aA213'1331 “business that ceased operations following
assignment or bankruptcy, with loss to creditors , or were involved in court actions such as
receivership , reorganization or arrangement.

Dimitras, Zanakis, {8% Zopounidis (1996) 1@1%anunune1dan « a firm cannot pay

lenders, preferred stock shareholders, suppliers etc, or a bill is overdrawn, or the firm is bankrupt

according to law”
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Ao & a1 MY Y= /S o
vitmianue 1 3 neudwazats @wsoneInsal lagndsen 93 ilesidud uazding

N ¥ 1" o = S 3 4 a0 a 9
wmﬂim”lmmummﬂm 70 1Wosua 5 Uneunangavazaly



22

13 1977 91398904 Deakin  1@AnpImsadranuuiiassdmsuneinsainiieg
duazate Taeld 5 sasrarumiamsiuilsluau3soue Libby 7 1975 §ail 1) net
income to total assets 2) current assets to total assets 3) cash to total assets 4) current assets
to current liabilities 1% 5) sales to current assets “?ﬂ‘liﬂﬂ%%ﬂ‘i Taldtieuvea failure
(mmé’mmm) 13 3 anunuede Bankruptcy, liquidation L8 reorganization 1410814
vosRmslszaumzduazaroiadn 63 155 Tao 32 U3 MnanTeveailud) 1972

]
a v A

taz 31 UTHNUININUITGVY Altman (1971) drmsunguuiini lidseavilamldidenun
awv Ay 9y

Y
M9¥uA 80 U3HM 14775 Paired — sample Design NUTluTEnAduazats Joyaniamsdumla

91N Moody’s Industrial Manual 21 f‘i@uﬁ%%ﬂizﬁﬂ‘ﬂﬂm]

Y
AUUIADY HaunN1sadil

I = -1.369 + 13.855 X, + 0.060 X,—0.601 X, + 0.396 X, + 0.194 X
A & .
N I = overall index
AMASLUUTMUNNGN
X, = net income to total assets

sandiune lasuanisedunindiou

X = current assets to total assets
sasraudunInnuRIuRs TUN NI

X = cash to total assets
SR UaAR AUNS NI

X = current assets to current liabilities
o [ a v d = 1 d’ln =)
DATAIUAUNTNINYUIBUADH LA UNY UG

X = sales to current assets

sanaiugeasIIAaUNST NIy UToY

1 o o 1 1 o 1 1 o
WaﬂWﬁﬁﬂH’lWUﬂW LL‘]J‘U{ﬂ'la@\iﬁ'lﬂJ'lﬁﬂWEJ'lﬂiﬂ‘!ulf"g]}f]EJ'l\‘]lqu‘!ﬂW uaaNuuuudr luns

Y]

< o [ a { 1 cl
NI VUTENNANazaeAoUI I
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@ ]

mmmm‘hammazé’uazma YD Altman (1968) ﬁﬁﬂ‘]&ﬂﬂﬁﬂ@]’)ﬁ]ﬁlﬂ%']ﬂﬂijﬂ

a
' Il 1
A A v A =<

ATINNITY Gdﬁm,ﬁu”lﬂﬂmymmw H0991NDATIAIUNWNTNUAINY GlULL‘U‘]J%o']ﬁENGl%}

S O

[ v J o [ o 1 {
PYATIMUANNTNG FIMTUMIMUIUNIAT Zscore  TUUULN Altman  (1983) Tdurin
= 1" (] A Ao o w &~ 1 a v do J o Y (v Y
MsAnINguAI0e T ENd e Faliyamvesauningdinin Tasuuuiiaealalsulds
yara iy ® ( Book Value ) ¥o9d11u831819049 ( Equity ) #nuyan1nain ( Market Value )
1 Y [] o <o 1
INMISANYINDI The Revised five-variable model #HiANNLLUS IUMINEINTAIAINI

uuUIa0d1) 1968
Taguuuiraosdmsulslumsneonsal dzduuudsi
Z = 017X, +0.847X, +3.107X, + 0420 X, + 0.998 X,

ﬁcdﬁ i1 Z = Overall Index

AMAZHUUMITUUNNGN

X = Working Capital / Total Assets
dasrdaudunuUu Ui sudeduUNnS s

X = Retained Earning to Total Assets
sanaui lsazavaedunindsy

X = Earning Before Interest and Taxes to Total Assets
SasrauHanaLLNUABANNS NEI

X = Book Value of Equity to Book Value of Total Liabilities
5@131d3uuﬂa@immi1mﬁ’mﬁﬂ1muu@’i@yjaﬁmmﬁmﬁmmwf:’ﬁuim

X = Sales to Total Assets

SAITTIUIDAVIIAD AUNS WET

Y
VINWAMIANYINUYA Cut-off Points TABNANUHIBA]
1. A1 Z-Score = 2.90 118D a3z laduazany ( Nonbankrupt Firms )
2. f1 Z-Score < 1.23 111804 NIM592dNaza1e ( Bankrupt Firms)

3. A1 Z-Score BYITHIN 1.23 1Az 2.90 MYIBDI NIN1TD1IZANDLA BT 0 AN
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MY ¥ o a A a A
azanen laazdeaiimsdaseinuay ( Zone of Ignorance ¥i3® Gray Area )

1 = 1 = L4 [ = 9 [ g Y
aounlull 1984 NUNMNTANHINITNIINTUNITDYIDANIDNITANALAY mu“lmy“lcv

a

9 v A Y a < Y aw aall dy&
UD aﬂl@ﬂﬂﬂﬂWﬁﬂluWﬂiﬁﬂJ L‘L!’ENﬂ’lﬂell'ﬁ']ll”aell’f)\‘]ﬂﬂﬂ’liﬂluWﬂLaﬂ‘ﬁ’lllﬂﬂ'lﬂ MUY TIUIN

e

Yy A & a < = A Ay va v
wenewm l9doyavesnguismsvinaman Fanamsvuaanvesmsanyuieail 18 1#dew13
1 a I 4 9 9 1 9 4 [ A 9 1 Y] [ a
1 AUNTNITIVIZTADIUDINI 10 A1UADAAIIAKSY 1Avaon1¥nquAI9819U09n N5
UszINgATIMNIIUMIHEA ( Manufacturing ) N15A11aN ( Retailing ) 1azgAd1MNTTUNT
UIMS ( Service ) $maunamsndszavilamimiesdrumsSumaniy 30 usEn vazusEnn b
Uszauilyiniemsiau 30 U5Em

nudteldlFadadwundszian MDA Taoldimaila Stepwise linear multiple
discriminant analysis fusUAAeNoATIAIUNNM NN TS LA NZdNazanY

wie ludsgauninzduazareldange wlddmsunisadsuuusiaosningduazaie

Yy Y
v v A

9 1
N‘L!TJ%EJﬁllg]}ﬁﬂLﬁ@ﬂ5@51ﬁ’JH‘VINﬂ'IiN‘LJﬁﬁ"IﬂﬂJTNZ‘Tu 40 9AI1AIU UAZUVUTIADIF NI

D._C

<] > = v

E4 i1
NISNEINTAINIZANAZAIBVDIgINIvLIALan NFd1mTunsAnyInsall H%eiSon11 Nine

v
Variables Model ﬁgﬂgmuﬁaﬁ

H = -6.075 + 5528V, + 0.212V, + 0.073V, + 1.270V, - 0.120V,

+2.335V, + 0.575V,+ 1.083V, + 0.894V,

ﬁcd]f I H = Overall Index

AASUUUNTT UGN

Vv = Retained Earning / Total Assets
flsazan/ dunsndsu

A% = Sales / Total Assets
8 / FUNSNETIN

\" = Earning Before Taxes / Equity
s / duveudives

v = Cash Flow / Total Debt
nITIAIAR / W AUT I

AV = Debt / Total Assets
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wildu s funsnds
\Y = Current Liabilities / Total Assets
wilduszordu / Fumindsn
= log of tangible total assets
= Working Capital / Total Assets
Funuviyuion / Funswisau

v = log of Earning Before Interest and Taxes / Interest

HANSANEINUAT A1R9MSHA1 H-score HoONI1 0 ¥u18ANNIININTIZYNIN0E Y
1A Y 9 4'9) 1 1 2K a @ 1 1A
ngutuuaTiNaNaza1e vaENa1n1 H-score ¥10AT1 0 ¥U18D3 AIMszgninedlunqun
= Y (] 9 d! o [ a ]
Huur T ldlseaunizavazals FuuusIaesdIuIsaNAao UAUILNTAUVBINGY
Y ] a0 Y o 14 Y == I 4
f0d19 1 Uneuduazans nuusiaesansaneInsel lngndesis 98 wosidud nazanad

A J 3 4 [ a LY (] (0 9
wiao 81 1losisua 10NITNATDUNINUNITNUUVDINGUAIDYN 2 ineuavazaie

aou11ull 1993 Edward I Altman latgueuvyuiiaesd larinsud lvanil 1968
v 9 1
Tasuvvudiaeanud luluuiisi¥edn Altman ’s revised four variable Z-score bankruptcy
.. 4 [ 'dy Y o % = A [ 1
prediction model Fauvudraed lnai 1avimsud lvaini) 1968 H9INNANAIBYNIENATD Y
v Y
nunaui lilsnqueadmnssy  ( non-manufacturing firms ) Iagnisanuil ldaadauls
o 1 1A v J
89518 IUIOAVIIADTUNTNETINDBN

9) 1

9 1
Ay Inuit 1 aldyamautyd (Book Value) tnuyas1nana (Market Value) HIWa

MNMIANY WV VT 100959A9T 111505 MUANGU FINaNIz sz dunuMIzaNazats oz i

@ I3 J 1 o 1 ]
Uszavilgmavazaela dudidasulesidudvesnnuindnzanawaanadliun

INAAMSANEI WLYA Cut-off Points AT
1. f1Z-Score >2.6 %Hgdd nam3svzlaiduazare ( Nonbankrupt Firms )
2. f1Z - Score < 1.10 ¥118D4 NINITILANAZA1Y ( Bankrupt Firms )
3. f1Z—Score BgIEUIN 1.10 1A% 2.60 WEDY NaMse1nIzduazatonse luduazaten

o a s A a
18 92 d09%1mM5 AT IZHINNAY ( Zone of Ignorance 13D Gray Area )
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Y
HUVI1ADY Altman (1993) HAUNITAIT

z = 6.567 X, + 326 X,+ 672X, + 1.05 X,
N Z = Overall Index

AMAZUUUMITUUNNGY

X, = Working Capital / Total Assets
saTdIURUN U UATUABTUNTNGT I

X, = Retained Earning to Total Assets
sasdum lsazaudedunsndsu

X, = Earning Before Interest and Taxes to Total Assets
SnTaIUHANBLLNUADAUNSNETIY

X, = Book Value of Equity to Book Value of Total Liabilities

9
PRI IUYAMNUTIAN T YFURIN UAdYAMMNTYFVOINTAUTIN
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o 1 o v [ @ 4 1 1 a a @
o1 X, Fdmiuiannuduiusszningnmaaesgnivesdunsng oy
4

a [ -4 o [ [ 1 o [ a [ [

Aunindsan dmivoandiu X, 14 115Ug01guenin1s ANKHNI0Y0I0AT 1A U1l

= Y a d' a = o 1A d' Q‘ o o a d‘d!
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1 E4
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o [T 1 9 A [ 1 J =S 1 1 v A

TnTuATITIUgaAMIAD X, 'emimauuamﬁmmmﬁm}wmmumauammu 3l

a 0] a U o
9 9
&£ g o @ 1 =

E4
vouniidusiw  suiludandmlddmsuTayadimusiuiieuiuyamsiuvoanidauna
Y

U a
£4

Y
HHAUTTIEF UL HHTZ a2 81)

Y o o v Yy o E) A =
mslganunlumsiinenzduazareldgnianiuas ldnageuisosnt auluil

o o [ 4 @ 1
1996 Paul McGurr l@adauuusiassdmsumaneinsainnnzdvazats laslddasidaiu

]
= A A

A o o A A o ' a 9 v v
NWNNITNU E‘TTHS‘UL‘ﬂ‘LJmiE’NEJ@Wﬂ1ﬂimu8ﬂ§$‘1’i’JN ‘qsﬂﬁjmﬂaﬂmmmﬂummmzmﬂ

'
A A v o

( Failing ) nugsnenanndensduiunisae’lylld (Nonfailing )  nquédediadmsy

a

= 091’ dy Jq 9 1 [ 1 a 9 = (] [} a 9
msanensilldldnguiiedsvesginadlanvmealug  Taghisaugineiwemsuas

q

A Y o

A a A A 9 a o 4 v A Jq 9
nioan ganamilanflszavilymnzduazatesiuau 66 vstn lagnaadonuas 141y
ad . = ) (% A a o d'w o a a 9 a A a o
% Pair-matched YWIAUAZY FMIWANUTENNEIAIANUTUNIIFINIAN1IANDN 66 VTN

v
YoyaNNMITRUNINUAN NN COMPUSTAT database

= dy Jq 9 aa o ) [ [ @ [ 9 o
msanpf 1a lganan1ssuundszan (MDA) dwsuRaduuuiaesd sy

2
wernssivsEnAlaniinua Tduezdseauilyminsely dwlsdaszludunuiineiila
fAADN1A 35 BAT1AIUNIINTAY 39 1A 151U 13ANYIUBY Beaver (1966) , Gifford (1986)

and Ou & Penman (1989)

E4
=1

[ 9y
HUUD1ABIVINIANYIL L ¥BIT8N “The Retail Prediction Model” Uaunsaail

Z = -3.421169 +5.947315 X, +1.185434 X, + 0.013 X, +3.923027 X, + 0.01072X

5

+0.437459 X, - 1.49685X;

A & .
Ny 1 = overall index
AMALUUUTUNNGH
X = net income to total assets
9 a 1A 4
5181@@1’1’]‘5 ADAUNTNYTIY

X = 1 if working capital increased ; 0 otherwise

Y a = Q‘ d? A dy ' o
I DIRUNUAYUAYUNNYY UV UDINU ININD 0
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X = sales (in thousands) to number of employees
gAY (000) ADTIUIUGNIIS
X, = gross margin to sales
a3 lsdudu devonie
X = percent change in long-term debt
wlosiSudmanasulaaluni duszezon
X = current assets to current liabilities
t‘?uﬁwémguﬁﬂmiwf;ﬁmzﬂzfc‘fgu
X = long-term debt to total assets
Wi AUITETE Ao AuNSHaT
k a X 9 ao A v ' ' ao '
NAAUVTIReIH 91UTEN1ANA1 Z-score WBBNT 0 HW1BANNI VIENANDE Y
Agduazale  alie Zscore  WINA 0 v usEnlilseauilainnag
duazate  MINHANsANYIMUIIRID DS aesasaneInsal 1ded1audunge 78.03

o~ 4 S 3 4
Wossua uag 77.27 ulosisua
wadu9e lulssne

NMINUNIUITIUNTTY WUNTITNIwIns ludszmeanelddnuiianndinuy

1

=

U aae d9AnIuY (2536)  Hdesn1ssziiulomanisduasalouesginanodig

Y a A

q g @ a @ o
( Construction Contractors ) ﬁgﬂuaﬂmﬁuwammﬁmuummu G]’JLLU‘LHHQ?N‘U?NﬂﬁﬁﬂH1

U

= 9y A Y [ 9 a ax an
msfAns laden ld@nnuawiinsayaza1sveIfine (Z-score Model) - Iag35naadams
Aa o A <3 1 ° = I Y o 9
AnTIzHIMUNTZAN (MDA) 111099 1niuIDUs1aes Z-score danuidulylddmsy

= 3 dy L=\ [l o v A [ 9
msanenlundell  wegmamanensaiianuini lusgauneeusola  Tagewnsom
1 a & . v L | . { v <3| 1
Man1l52anT ( Coefficient ) ¥93A21115 ( Financial Ratios ) Muivilszansoon 1At 2 nqu
v NQuUEINIMINOd; NNdNazABLALNUFINININDES NNTANNITUAINIINIRY

9 [ =

Y vq ¥ A & Y o
Gllf]y'ﬁﬁ1ﬁiﬂﬂﬁﬁﬂ‘]ﬁulﬂﬁl“ﬁﬂﬂﬂ1'§NU“]5\11J5$ﬂE]‘]Jﬂ’JEI m@gauamum"lﬁnﬂnumm

9

a 1 @ a o t g a a { a v
‘ﬁ.ﬁﬂﬂﬂ1§ﬂﬂﬁ%}1\‘l‘ﬂflﬁuﬂ 40 UTEN @QLﬂNQUﬂWﬁNUﬂI@Qﬁ.ﬁﬂﬁ]“ﬁé}uﬁgaﬁl 20 UTEN HaZIYVN

a { o a a v a @ L 1
FININAAMTUAINIINMTEUL 20 UTHN Huuauesdunsndlurie 1.09 §995.60 a1
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=

1 = =) = 3 dy Y (% 1 a o’z’ Qy
ser9tl wer. 2531 091 w2533 TunmsAneInTal 18310590 AI 1A IUNIIMTRURITU
[} 1 d! = dyd % a 1 o A %
32 9a5187U ¥ lumsAaneIAeAT0asE BasMAZUUUNITIWUN ( Z-score ) ABAILT
ana a o o [ Y] 1 a { o w 1
A goamsansIzdIunlizan wihmsnaensasdiunmstuilianudinyae
L 1 % 1 a a 4 c?/‘
MINEINTBl loNMANITANALAIBVOINAUAIDIN 1AITNITUATIZHUDUTUADU ( Stepwise
. = 9 o . . . . ad dy 1
Analysis ) ¥99¢ laaun1391uun1s52an ( Discriminant Function ) 3Bn15Ha1u15011A
o a L{d’d o 9)21 o o (Y A 1 1 o ] ]
dulszansniduaulsImiminanudidgundinls NEsTanInguYeIRI0e1919L

) A [
duazarenso |y

9
AN v v

2
aumssmuUAsHIIaMIaNaza10veIgInIMINoai 19 Haunsaail

z = 0.7807 X, + 0.41660X, + 0.35008X,, + 0.32668X, - 0.43457X,
i z = AMAZUUUNITIULUN
Overall Index %350 Z-score Index
X, = Sandwilsdouinaendouasmidediuveuiives
Earning Before Interest and Taxes / Equity
X, = snsrdaui lsazaudedunsndi
Retained Earning / Total Assets
X, = SanaaumInyuAouvesduUNTNin1Ng
Fixed Assets Turnover
e 1 I Sas AU U UBINTIA oINS AREEAY1Y
Working Capital Requirement / Sales
X = Sasauiiuaane FuNI NI

Cash / Total Assets

E4
padglvesmsanynnamuniianuududrlumsiinensswunnguda 82.50

a 1 9

J 3 4 4 a o qu’ a o
iosiua Iﬂﬂﬁ”llﬂim/\lEJ”Iﬂiil!‘ﬁjﬂﬁ]ﬂﬂﬁiNQﬂgfﬂﬂﬁﬂ 33 UTHN  NNMINUA 40 VTHN

1 o 9 . A S a Aa 1] v
AASUUUNITVUIUN ( Z-score ) HOYNI —0.95892 aa’mﬂumﬂwmuﬂum%zauazam

a
a

1 o 1 1 g { o a J
uazf’ﬁﬂmzuuumimuuﬂummw 0.95893 ﬁmuﬂumﬂﬁ]ﬁﬁmmuummqmmu Hasan

o T ' [ ' a { ] v A
ASLUUNTTVULUNBDYTSHIN —0.95892 1ag 0.95893 i]8i]ﬂLﬂHﬂQM§iﬂ%ﬁllNﬁ1N"Iiﬂ@]ﬂﬁuii]
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va A =

= A (Y] a 3 A A
ﬂuﬂ’)Tﬂ%ﬂ’Jﬁ@HNﬁﬁul“Kﬂﬂﬁ’GVlN ﬂﬂﬂWﬂWﬁﬂniuﬂ‘i&ﬂu@u il Usznoumen UMz gy

= o 9 d” Iy @ [ 1 1 d‘ d‘ Y
msAnywuUiaesnzavazatei laliniswau dSulgeedisaeiites el
mnzaudmsuanyugaegsnalsznnan q ludszmalnemsdniduoiiaesdimsy
4 9 A Idy 3 A A 9 1 Aav 1Y a
MINeINTUNMIEMTaNazaIwnse il guziflusesnaeudielul nuiteszaulSyyuen
a o = Yy Y o o [ 4 Y ) Y
voa3ua1 Tuned Wl w.a. 2540 lagseduuudmsunsnensainngdnazats d1msy
a o 1 o 9 [ v d ]
V3Ema1e q Tulszmalne Tagshdeyauininaaianannsnduisilszmalneg (- Stock
. 1 = =K A o [ Y o =
Exchange of Thailand: SET ) 3213191 W.7.2537 89 1 w.7.2539 dwisvlghiiuietin.a.2541
=R A = I<{ 1 @ a 1 Ao A ] 1 o a
D9ilw.a.2543 nenmisanpuilunguuesaoiumstu waznguusEnd lulyaoniunstu
Tagi1dd@ Multivariate Discriminant Analysis (MDA) , Logistic Discriminant Analysis
) o @ ) @ 4 o 1
(LOGIT) utay PROBIT wnl¥dmsvaseduuudivsuneinsel vaglddensasiaiu
2
NMSIU AN
1. 9A51dIUIANISZYANUNINIGEY ( Financial Leverage Ratios ) 19615
a o a a
’Jmiwﬂmm%munu ( Capital Structure ) Y03IAINT
2. sandudannuamnsalumsiigils ( Profitability Ratios )  1¥d w5y
Yszansamlunmsiiilsvesnams
[ 1 o Aa A a v
3. danaialszansamlumsleaunsndlseneunis ( Activity Ratios ) 19
o [ a a Jya [ 4 a
dmisuialseansnnlumslgdunsndvesnams
4 sasdiuiaaninnaed (Liquidity Ratios )  1¥dmSuiaaninnaednse

Y
ANuaINIn lumMssszuiivesnams

1 @ [ 1 I~ 1 [ J

ﬂqumamwzumaamﬂu 2 ﬂqmqﬁ 1) learning sample %30 the estimation sample
1Az 2) holdout sample 13 controlled sample FIngui 1 TdARaNTP8A2 60 91NNGUAI9619

o [ T v Y o o 4 o o
st umsdansedszanaaidals ludwuudmsunensal uazdniooas 40 s11s
nageuAuuiuivewLUsiaes Taswanidde laagliumuuiiasesniizduazaien lann
o = 9 ] o < 3 4 1 @ ] d'
M3dmunlsznn ( MDA ) Uanugadeaud)szuna 90 nlesiFua nnqualedan
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AA o
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a 4 Y (% 1 Aaa o 4
LﬂﬂﬂﬂWNﬂﬁWﬂLﬂaﬂuqﬁ) u@ﬂﬁﬂﬂﬁﬂaﬂWiﬁﬂ‘H']ENWU?Wﬁi‘lﬂﬂWi%HluﬂﬂimﬂﬂﬁWN15ﬂW81ﬂiﬂl

Azavazanelduiudinnana LOGIT

=

dy = Y o = d’ [ = (% a o
uonundl noulwa Hina 2541) lashimsAnyGes dyaadoudsuitniietngn

a Y] v J 9 1 % (] 9 Av A ~ A 9 4 a
MNDOUDINAAIANANNING TOYANGUAIDEN 1FUBIUTENN VAN ToUNYUNUNDIVYNINN

] o 4 ] 1 a o =\ Ao o I
pouInaaIanannindnslszmalng uaznquuisnaanziioundinsdisedoiuzilu
a o [ [ J o qgj L:y a o v a o a
usTnanziouluaaianannswg IUIUNITY 34 UTHN AAaenUSEN IneT Paired-

. Y = @ o A a Y o

sample Design laglviod lunuiagaavinssu@einy auiuginslnanesiutazvuiaves
a 1] I Y A [ d' @ Y 1 a ] 9
dunindlndifesny wenruquilatentsduvuianazauuana1veIgine lilikaves
[ l Aa o~ A 9 3 v A [ [l A A Y @
FTAIUNWMITUTANUAAIANADY 1F NTUAARDNDATIAIUNINNTRUNLaas 1Ty
DamamIAUIUIY JIULUAZANNOYITOAVBILTEN  lAun  Sasidauiadninaaea
( Liquidity ) 0a31d@7u3aNanIsy ( Activity ) 993182UIAFIUENIINITNY ( Financial
Leverage ) wagoasiainiananuainisalumsnimls ( Profitability ) Inetiiada MDA uay
LOGIT 11d31duunirassdmiuneinsalnnzavazaiouesusiniieragniinoouain

@ [:4 1 o o 1 W 1 { [} 1
amananning aaensu ldnadeunnuuindivesiuuy lasldnguaiedian lueglunuia

FUINT @01 UMTNULAENTUSEAUNY

A Aa 4 o o d
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TN 4.4 LEAAINANITIIUN (Z-score)
Discrimi
Case Actual nant
Number | Group Highest Group Second Highest Group Scores
Squar
ed
Squared Mahal
Mahalan anobis
obis Distan
P(G=g | Distance ce to
Predicte | to P(G=g | | Centro | Functio
d Group P(D>d | G=g) D=d) | Centroid | Group D=d) id nlil
p df
1 0 i1(&D) .965 1 .629 .002 0 371 | 1.062 .530
2 0 0 .871 1| .656 .027 1 344 | 1.321 -.663
3 0 0 .000 1] 994 22782 1| 008 P 5273
4 0 1(**) .797 1 .558 .066 0 .442 .533 .229
> 0 0  .003 1| .968| 8714 1 03 31 3452
6 0 1(4%) .856 1 .661 .033 0 339 | 1.364 .668
7 0 0 .692 1 .524 .157 1 .476 .349 -.105
8 0 1(**) .950 1 .605 .004 0 .395 .854 424
9 0 0 .705 1] .528 .143 1 472 | 370 -122
10 0 0 .681 1 .520 .169 1 .480 .330 -.089
11 0 1(*%) .801 1 .559 .064 0 441 .539 234
12 0 1(%%) .882 1 .584 .022 0 416 .703 .338
13 0 1(**) 911 1 .593 .012 0 .407 .765 374
14 0 1(+%) .829 1| .668 .046 0 332 | 1.444 .701
15 0 0 .052 1 .917 3.788 1 .083 | 8.601 | -2.447
16 0 1(*%) .923 1 .641 .009 0 359 | 1.172 .582
17 0 0 .403 1 .788 .699 1 212 | 3.321 | -1.336
18 0 1(**) .865 1 .579 .029 0 421 .666 316
19 0 1(+*) .718 1 .532 131 0 .468 .390 124
20 0 1(**%) .903 1 .647 .015 0 353 | 1.229 .608
21 0 0 727 1 .696 122 1 .304 | 1.783 -.849
22 0 0 .101 1 .891 2.688 1 .109 | 6.895 | -2.140
23 0 1(%*) 921 1 .642 .010 0 358 | 1.179 .585
24 0 0 .035 1 .928 4.428 1 .072 | 9.552 | -2.605
25 0 0 737 1 .539 113 1 461 422 -.164
26 0 1(*%) .953 1 .633 .003 0 .367 | 1.092 .545
27 0 1(**) .707 1 .529 142 0 471 .372 .110
28 0 1(%%) .630 1| .503 232 0 497 | .255 .004
29 0 0 195 1| .854 1.680 1 146 | 5.211 | -1.797
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Discrimi
Case Actual nant

Number | Group Highest Group Second Highest Group Scores

Squar

ed

Squared Mahal

Mahalan anobis

obis Distan

P(G=g | Distance ce to
Predicte | to P(G=g | | Centro | Functio

d Group P(D>d | G=g) D=d) | Centroid | Group D=d) id ni
p df

30 0 0 .891 1 .587 .019 1 413 721 -.363
31 0 1(%*) .874 1 .582 .025 0 418 .684 .327
32 0 0 .654 1 511 .201 1 .489 .289 -.052
33 0 0 722 1 .534 127 1 .466 .397 -.144
34 0 1(**) .961 1 .608 .002 0 .392 .878 437
35 0 1(**) .935 1 .638 .007 0 362 | 1.141 .568
36 0 0 .035 1 .929 4.456 1 .071 | 9.594 | -2.611
37 1 1 .630 1 .503 .232 0 .497 .254 .004
38 1 1 .953 1 .633 .003 0 .367 | 1.092 .545
39 1 1 .805 1 .560 .061 0 .440 .547 .239
40 1 1 .836 1 .666 .043 0 334 | 1.424 .693
41 1 1 .888 1 .586 .020 0 414 715 .345
42 1 1 .881 1 .653 .022 0 .347 | 1.290 .635
43 1 1 .893 1 .650 .018 0 .350 | 1.257 .621
44 1 1 .953 1 .633 .004 0 .367 | 1.093 .545
45 1 1 .836 1 .666 .043 0 334 | 1.424 .693
46 1 1 .842 1 .664 .040 0 .336 | 1.406 .685
47 1 1 .830 1 .568 .046 0 432 .596 272
48 1 1 .896 1 .649 .017 0 351 | 1.247 .616
49 1 1 .905 1 .647 .014 0 353 1.222 .605
50 1 1 .832 1 .667 .045 0 .333 | 1.436 .698
51 1 1 .907 1 .646 .014 0 354 | 1.217 .603
52 1 1 .910 1 .593 .013 0 .407 .762 372
53 1 0(**) 722 1 .534 .126 1 .466 .398 -.145
54 1 1 .965 1 .629 .002 0 371 | 1.060 .529
55 1 0(**) .686 1 .522 .163 1 478 .339 -.096
56 1 1 .973 1 .627 .001 0 373 | 1.041 .520
57 1 1 .859 1 .660 .032 0 .340 | 1.356 .664
58 1 1 .907 1 .646 .014 0 354 | 1.217 .603
59 1 1 .922 1 .642 .010 0 358 | 1.175 .584
60 1 1 .681 1 .520 .169 0 .480 331 .075
61 1 1 717 1 .699 132 0 301 | 1.821 .849
62 1 1 .852 1 .662 .035 0 .338 | 1.375 .672
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Discrimi
Case Actual nant

Number | Group Highest Group Second Highest Group Scores

Squar

ed

Squared Mahal

Mahalan anobis

obis Distan

P(G=g | Distance ceto
Predicte | to P(G=g | | Centro | Functio

d Group P(D>d | G=g) D=d) | Centroid | Group D=d) id ni
p df

63 1 1 .886 1 .652 .020 0 .348 | 1.275 .629
64 1 1 .953 1 .606 .003 0 .394 .861 428
65 1 1 .865 1 .658 .029 0 342 | 1.336 .656
66 1 1 .807 1 .561 .060 0 439 .551 .242
67 1 1 .882 1 .653 .022 0 .347 | 1.288 .635
68 1 1 .806 1 .561 .060 0 439 .549 .240
69 1 1 .882 1 .584 .022 0 416 .703 .338
70 1 1 .927 1 .598 .008 0 .402 .800 .394
71 1 1 .879 1 .654 .023 0 346 | 1.297 .639
72 1 1 .979 1 .613 .001 0 .387 .922 .460

** Misclassified case

NNATNNMIUAAINANTTIULUD ( Discriminant Scores ) ﬁhl?gllﬁﬂﬂﬂ"lﬁﬁﬂ‘kﬂ AAZUUUNT
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v
a a

9 [ £4
-5.273 09.0.701 AIUUAUNAY (Mean ) YoINQUHIZININY -0.46 dauginaniiuul IuveInw

Y [ F4
99300 UAAZIUUMITMUNBYILHIN -0.145 D3 0.849 GaTUANRABVRINGNHITIMIAY 0.47

=4 1 A U a o

1 A A qB/' 1w A o v 7 '
°]NﬂHﬂaﬂﬂqﬁm@ﬂﬂﬂﬁﬂﬂﬂ@‘ﬂﬁﬁﬂﬂ']ﬂ ﬂfJﬂ'WI1%?”ﬂﬁ‘U!‘1.]'Lllﬂle“ﬂiuﬂWﬁWﬁ]']im'lﬂ']i%'lLLuﬂﬂqu
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Y Ao Aqy a ¢ =2 9y Ax
Al UTENNIFIuMIINTILH LA Z-score UBHATT -0.46 MBI TN InuNLT Yy

q

©

a A

ANMUAMTAINIIMIRUGS 1azIA1 Z-score  LAMANNINSOIMIAY +0.47 18R §3no il
9 1 ~ ) a Y 1 1 =< = I 1
1 Tueg50a (ANUTUAINNMTIAY) LAGIA1 Z-score BYTEHIN -0.46 D4 +0.47 AT UYI
~ ) Y (] ] A = a s ¥ =& 1 T 1
Ne19anensal la lumivey wioewianunanaialunmsweinsella edrulugiisondn Gray
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MINN 4.5 UAAIIAZIDIAMAZUUUNITIUN ( Z-score ) VOINGUAIDINITIMAIVUIA

NANLAZYUIALON

NI g Agega ARag  AndeuuunaIgiud

(Minimum) (Maximum) (Mean) (Standard Deviation)

gananlszavuilymimamsiau 36 -5.273 0.701 -0.46 1.3761
( Failed Firms)

P o . a
neunailyriimeamsau 13

gananlsgauilymnmamsiu 36 -5.1455 1.6822 -0.2680 1.5941
( Failed Firms)

L e ~
neunailymnemsau 23

ganantuur liuvesnuegsen 36 -0.145 0.849 0.47 0.2395
( Nonfailed Firms)

U a o a =)
nounailyriinansau 13

ganantuur liuvesnnuegson 36 -0.817 0.7004 0.4262 03127
( Nonfailed Firms)

! a o a =
neumailyrinansu 23

@ 1 @ ]

nnsai4s  lRuaasliifumaziuunsiumn (Z-score ) AMIVNQUAIDE
Waviua nownadanniemain i egssning <5273 uag 0849 gsnenyszavilym
A IMaTu g imazuuL s wunmanmItY 046 wiemAzuuuMIsLneY
3EMI1-5.273 wag 0.701 drudeaunuinasg sy 13761 dmsugsneiiuus lduves
ANuBYIBAYETiMAZILLMT T UNRAIITD 0.47 W58 AZILLAT S WUNOYTENI1a 0.145

1Az 0.849 AIUDEUUULIATFINAY 0.2395
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0.4262 H30MALIUUNIT S UUNBYTEHI1 0.817 1Az 0.7004 d11TsanUIIAT LAY

0.3127

Y Y
NHAMINATIZH 1ABITNNETDAMITUUNYTEIAN MNAI0ENIAY 72 USEN WM

9
v A

P2 ¥ o A o Y
NﬁleENﬂﬁWEJ']ﬂiﬂ!Iﬂﬂi%l!ﬂﬂﬁ]”la@ﬂﬂWﬁluWhlﬂ maﬁ;ﬂmu

MmN 46 uaasanuiudr lumsnensaivesaumsnisuenilszan fewnailynimg

MIEu 13

GORITERER AWeINTol (Prediction) 59U ANUUUUA
(Actual) ganofiszanilym  ganefinuun uegsen (Classification)
(Failing) (Nonfailing) Tumswensal
(foway)
gInviszay 17 19' 36 47.2%
Pymimamsau 47.2% 52.8% 100%
(Failed)
g3t Ty 2" 34 36 94.4%
GFERE 5.6% 94.4% 100%
(Nonfailed)
59U 70.8%

* Overall accuracy
! Type I Error

! Type II Error
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a J a A
Aana1aveINsnennsaliduanurananlssnn Type Il error (MINN1T19N 4.6)

d’ ] o 4 1 a
AITNN 4.7 naasnnueLud lumsnensalvesaumsnsuenysan ﬂﬂu!ﬂﬂ:ﬂﬂJWWﬂN

MU 29

ADULITY AWeNNTol (Prediction) N ANUULUN
(Actual) ganefitszanilyn  ganefinuud duegsen (Classification)
(Failing) (Nonfailing) Tumswennsal
(Jovaz)
ganailszau
Jymmanmstu 12 24' 36 33.3%
( Failed ) 33.3% 66.7% 100%
ganamiiuus Ty
9309 4" 32 36 88.9%
( Nonfailed ) 11.1% 100% 88.9%
59 61.1%"

‘Overall accuracy
! Type I Error

! Type II Error
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MANHIN N NﬁﬂTi%LﬂinﬁﬂWﬂIﬂiuﬂﬁN SPSS FOR WINDOWS

Group Statistics

ADIUNN Mean Std. Deviation Valid N (listwise)
Unweighted Weighted
Fail X, 67.655097 171.5141809 34 34.000
X, -40.343242 143.0692501 34 34.000
X, 1.875000 3.1721661 34 34.000
X, -.597059 6.4482685 34 34.000
X, 7.504805 18.0032930 34 34.000
X, 1.753415 6.0906860 34 34.000
X, -7.794361 18.7692243 34 34.000
X, -79.404384 348.4969981 34 34.000
X, 2.143235 23.2522285 34 34.000
X0 -.202353 1.1590724 34 34.000
X, -712.405370 3813.5825911 34 34.000
Nonfail X, 32.751120 165.8683974 35 35.000
X, -.083546 3.1529295 35 35.000
X, 2.090857 2.4560015 35 35.000
X, 105714 .0956183 35 35.000
X, 512164 .2939593 35 35.000
X, 4.577961 14.6103967 35 35.000
X, 214826 2273354 35 35.000
X, 116388 .1705320 35 35.000
X, 161714 .5801089 35 35.000
X, .564286 1.7943183 35 35.000
X, .089619 1916327 35 35.000
Total X, 49.950181 168.3481545 69 69.000
X, -19.921657 101.7322325 69 69.000
X, 1.984493 2.8126728 69 69.000
X, -.240580 4.5064891 69 69.000
X, 3.957813 13.0283328 69 69.000
X, 3.186156 11.2586837 69 69.000
X, -3.731730 13.6841615 69 69.000
X, -39.067760 246.0545902 69 69.000
X, 1.138116 16.2341057 69 69.000
X, .186522 1.5526816 69 69.000
X, -350.994869 2680.7804806 69 69.000




Pooled Within-Groups Matrices Correlation
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Xl XZ X3 X4 XS X6 X7 XS X9 XIO Xll
X
! 1.000 085 | -.058 036 | -122| -.061 114 066 | -.028 -.037 054
X
? 085 | 1.000  -.182 163 | -759 .048 729 057 | .027 -026 | -.023
X
3 -058 | -.182 1.000| -224 5221 -109 | -.530 109 339 | -131 .090
X
¢ 036 163 -224| 1.000| -366 .024 328 | -019 591 | -223| -016
X
s -122 | -759 522 | -366| 1.000| -060| -996| -.012 255| -019| -.088
X
¢ -.061 048 | -.109 024 | -060 | 1.000 .068 020 | -018 445 032
X
! 114 729 -530 328 | -.996 068 | 1.000 049 | -310 038 133
X
s .066 057 109 | -019 | -012 .020 049 | 1.000 027 | -027 408
X
’ -.028 027 339 591 255 -018 | -310 027 | 1.000| -.173 .030
X
10 -037 | -026 -131| -223| -019 445 038 | -.027| -173| 1.000 -.026
\
X
" 054 | -.023 09 | -016 | -.088 032 133 408 030 | -.026 | 1.000




Box's Test of Equality of Covariance Matrices

Log Determinants

amuUMN Rank Log Determinant
Fail 3 12.542
Nonfail 3 -6.864
Pooled within-groups 3 10.463
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The ranks and natural logarithms of determinants printed are those of the group covariance matrices.

Test Results
Box's M 520.486
F Approx. 82.522
dfl 6
df2 32446.584
Sig. .000
Tests null hypothesis of equal population covariance matrices.
Stepwise Statistics [Variables Entered/Removed(a,b,c,d)]
Step Entered Wilks' Lambda
Statistic | Dfl | df2 df3 Exact F
Statistic | dfl df2 Sig.
1 Retained Earning
| 913 1 1] 67.000 6.375 1{ 67.000|.014
/Total Assets
2 Debt Ratio .849 2 14 67.000 5.884 2 |-66.000 | .004
3 ROA .800 3 1| 67.000 5.426 3| 65.000 | .002

At each step, the variable that minimizes the overall Wilks' Lambda is entered.

a Maximum number of steps is 22.

¢ Maximum partial F to remove is 2.71.

computation.

b Minimum partial F to enter is 3.84.

d F level, tolerance, or VIN insufficient for further




Variables in the Analysis
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Step Tolerance F to Remove Wilks' Lambda
1 Retained Earning/Total Assets 1.000 6.375
2 Retained Earning/Total Assets 008 6.086 927
Debt Ratio .008 5.011 913
3 Retained Earning/Total Assets .005 10.333 927
Debt Ratio .005 9.132 912
ROS 565 3.980 849
Variables Not in the Analysis
Step Tolerance | Min. Tolerance | F to Enter | Wilks' Lambda
0 current Ratio 1.000 1.000 739 .989
working Capital/Total Assets 1.000 1.000 2.771 960
sales/Total Assets 1.000 1.000 .100 999
EBIT/Total assets 1.000 1.000 416 994
Debt Ratio 1.000 1.000 5.281 .927
debt/equity 1.000 1.000 1.087 984
Retained Earning/Total Assets 1.000 1.000 6.375 913
EBIT/Sales 1.000 1.000 1.823 974
ROA 1.000 1.000 254 .996
ROE 1.000 1.000 4416 938
Net Profit Margin 1.000 1.000 1.222 982
1 current Ratio 987 987 1.198 .897
working Capital/Total Assets 469 469 .059 912
sales/Total Assets .720 .720 3.419 .868
EBIT/Total assets .893 .893 .034 913
Debt Ratio .008 .008 5.011 .849
debt/equity .995 .995 .685 904
EBIT/Sales .998 .998 1.354 .895
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Step Tolerance | Min. Tolerance | F to Enter | Wilks' Lambda
ROA .904 .904 .077 912
ROE .999 .999 3.624 .866
Net Profit Margin 982 982 .542 906

2 current Ratio 978 .008 721 .839
working Capital/Total Assets 331 .006 1.222 .833
sales/Total Assets 716 .008 3.675 .803
EBIT/Total assets 705 .007 .823 .838
debt/equity 988 .008 378 .844
EBIT/Sales .833 .007 .070 .848
ROA .565 .005 3.980 .800
ROE 959 .008 2.020 .823
Net Profit Margin 147 .006 156 .847

3 current Ratio 974 .005 485 7194
working Capital/Total Assets .329 .004 .822 790
sales/Total Assets .681 .005 2.114 774
EBIT/Total assets 361 .005 428 794
debt/equity 984 .005 211 197
EBIT/Sales .695 .004 332 796
ROE 955 .005 2215 773
Net Profit Margin 525 .003 2.898 765

Wilks' Lambda

Number of df

Step | Variables | Lambda | 1 | df2 | df3 Exact F

Statistic dfl df2 | Sig.

1 1 913 1 1 67 6.375 1 67.000  .014

2 2 849 | 2 1 67 5.884 2 66.000 | .004

3 3 .800 | 3 1 67 5.426 3 65.000 | .002




Pairwise Group Comparisons(a,b,c)
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Step ANUMN duazae laiduazane
1 Auavany F 6.375
Sig. 014
lidwazane | F 6.375
Sig. 014
2 Auazany F 5.884
Sig. 004
liidwazane | F 5.884
Sig. .004
3 Avazany F 5.426
Sig. 002
lidwazane | F 5.426
Sig. 002

a 1, 67 degrees of freedom for step 1.

b 2, 66 degrees of freedom for step 2.

¢ 3, 65 degrees of freedom for step 3.

Eigenvalues

Summary of Canonical Discriminant Functions

Function

Eigenvalue

% of Variance

Cumulative

%

Canonical Correlation

1

.250(a)

100.0

100.0

448

a First 1 canonical discriminant functions were used in the analysis.
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Standardized Canonical Discriminant Function Coefficients

Function
1
Debt Ratio 10.832
Retained Earning/Total Assets 11.624
ROA 714
Structure Matrix
Function
1
Retained Earning/Total Assets .616
Net Profit Margin(a) 614
Debt Ratio -.561
EBIT/Sales(a) 464
EBIT/Total assets(a) 267
working Capital/Total Assets(a) 261
sales/Total Assets(a) -258
debt/equity(a) 127
ROA -.123
ROE(a) .107
current Ratio(a) -.018

Pooled within-groups correlations between discriminating variables and standardized canonical discriminant

functions Variables ordered by absolute size of correlation within function.

a This variable not used in the analysis.



Canonical Discriminant Function Coefficients
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Function
1
Debt Ratio .857
Retained Earning/Total Assets .882
ROA 044
(Constant) -.150
Unstandardized coefficients
Classification Processing Summary

Processed 72
Excluded Missing or out-of-range group codes 0

At least one missing discriminating variable 0
Used in Output 72

Prior Probabilities for Groups
ADIUNMN Prior Cases Used in Analysis
Unweighted Weighted

anazaw 500 34 34.000
ladwazane 500 35 35.000
Total 1.000 69 69.000




Classification Function Coefficients

AOIHMN
duazae Tiduazane
Debt Ratio 025 .870
Retained Earning/Total Assets -.022 .848
ROA -.002 041
(Constant) -.870 -1.010
Fisher's linear discriminant functions
Classification Results(a)
Predicted Group
ADUMN Membership Total

auazals | liawazans
Original Count  Auazalw 17 19 36
liduazane 2 34 36
% auazany 472 52.8 100.0
liduazae 5.6 94.4 100.0

a 70.8% of original grouped cases correctly classified.
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Canonical Discriminant Function 1

Status = Non-failed

12

Std. Dev = .24
Mean = .47
N = 36.00

—..13 ) 0.00 i .1.3 ] .25 .38 ) .50 ) .63 .7.5 ) .8.8
-.06 .06 .19 31 .44 .56 .69 .81

Canonical Discriminant Function 1

Status = Failed firm

Std. Dev = 1.38
Mean = -.46
N = 36.00

550 450 -3.50 -250 -1.50 ~50 .50
500 -4.00 -3.00 -2.00 -1.00  0.00
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