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ABSTRACT 

Business firms are formed to operate into the foreseeable 
future. However there are cases where a business firm fails to 
fulfil Lhe objectives for which it was formed or even to survive 
in the environment in which it was formed. In such case-s, the 
stakeholders in the firm lo4se substantially, both in monetary 
and non - monetary terms. But if the failure of a business could 
be predicted with reasonable accuracy, then the stakeholders can 
act in good time to avoid or minimize the possible losses. 

In this paper, the aim was to formulate a model to predict 
business failure . Data on some Kenyan companies that failed 
\vithin the period 1980- 1990, was collected. These COilliJ<..t.ILles · .. "'..._:: 

matched with comparable successful firms; and ratios fr~m their 
financial statements subjected to discriminant analysi~. 

The results s~owed thaL it is possible to! predict failure 

with upto 90% accuracy two years before the event. In this case, 
, 

current ratio, fixe'"d charge covc•rage, retained earnings to total 
assets, return on total assets, return on net worth, average col-

l e c t i on p e r i o d <t,lt d sa J e s to total assets ; were identified as the 
the critical ratios that discriminate failed from non failed 
firms in Kenya. 
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CliAPTEH. 1 

INTRODUCTION ! 
1.1 BACKGROUND: 

The prediction of Business failure has for a long time at­

tracted the attention of both Business managers and scholars. ~he 

failure of a business results in losses to various stakeholders, 

e.g. money by lenders, tax revenue by the government, investment 

by shareholdE'rs, jobs by employees, products by soci~:::ty and 

general economic slowdown. Therefore failure is costly to 

society, and its avoidance would eliminate the losses therein as-

sociated. Alternatively, if failure can be predicted precisely 

well in advance, there would be a reduction of the costs as-

sociated with it. 

herebeloH: 

Failure is in various forms as outlined 

.1.1 Forms of Business Failure: 

Generally business failure has been descrjbed as the in-

a bility of a firm t..o meet its obligationsl 

Two major categories of failure can be distinguish ~ d: 

il-

1. \>JESTON AND COPELAND: ~anugerial Financt::; 

Edition pg. 952 

1 

Dryden Press, Eighth 
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Economic failure: 

This situation occurs when the firm cannot 
operate"economically". This implies the firm is unable to realize 
revenues sufficient to cover costs, thus making operating losses 
conLinually. Economic failure would also occur in cases where 
tl1e firm's returns on investment are less than the firm's cost of 
capital. Tn such a situatio11, the owners may want to divest from 
the business because their investment is not earning sufficient 
returns. Partial liquidation resulting fro1n large scale cutbacks 
in operations a]so falls und(•r economic failure. 

F i n an c i a l [ u j 1 u t' t> : 

This is in two perspectives; technical insolvency and 
bankruptcy. 

A firm which cannot meet its current obligations as they 
fall due is suffering from Technical insolvency~ This is the case 
when current liabilities exceed current assets. Whi)~ , bankruptcy 
is a situation where total , liabillties exceed the "fair" value 
of assets , i.e. a negative net wort~. 

Howev e r not all failure results in liquidation and winding 
up. Normally liqL~daLion and winding up is as a result of a cour~ 
ot·d<:!r. 

1 . l. 2 Causes of Business Failure: 

The causes of corporate failure could be internal or external 2 

Internal cau st:'s are mainly the re su1 t of bad t!:an =.·.gE.II:·-~ n I 



Bud mnnagement.. may engage in malfeasance and fraud, thereby u.i..::.-

siputing the organization's resources and causing failure. Lack 

of or cxverience means management cannot be 

able to cope and respond to the demands of the' industry. For ex-

ample lack of responsiveness to techr1ological advancements due to 

application of ob s olete technology thus leading to :inability to 

HlHLch compclilion. 

Poor communication may lead to a communication breakdown and 

loss of coordination. This will further compound the problem of 

marwgerncnt for rc>sponses Lo c>nvironmcntal Lhreats will be uncoor­

dinated, leading to eventual failure of the firm.Also Inability 

to control costs will lead to financial distress and failure.For 

example trade unions may demand wages, the payment of which 

l e ads the firm to financial distress. 

External factors include Government action and restrictions, 

~ . g. foreign exchange controls and import restrictions may denj d 

firm essential 

OLhers 

raw materials and 

may be natural 

den1og raph i. c changes. 

-------------------~ 

cause its collapse. 

catastrophes e.g. fires, and 

?. D.ambo!Pna T.C and t\hour;.• S.J. H.a.tio ~ t abj}lty and Co t'fJOI'hte 

Failure; Joul!!al ..of Finn!Jce, vol.XXXV, No. 1980 pg . 

1017. 
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1. 1. 3 Dealing with Business Failure: 

A business that has failed has number of options, which result 

in either cessation of the firm or its continuation. 3 

These are as follow s : 

OuL of co ur~ procedures: 

In t. ht>se , the firm . may co nLi.nu e to exist by getting an ex-

t e nsion from its creditors i.e. postponement of payment of debts, 

or by bing grant.e d a composition, wher e creditors agree to take 

1P ss than Lht' ftdl amou11t due in full s(·LLlcm<'nL. 

Merger: 

\.>n<~rfl11y a me>rger forms one ec onomic unit from two 

or mor e prev ious units. The failing firm joins another firm, 

eiLher un independent subsidiary or it is absorbed into the 

operations of the other firm. 

Formal legal proc e dures: 

Th ese in c lud e liquidation or reorganizatioll. 

3. Weston and Copeland: Managerial Finance; Dryden Press, Eighth 

Edition, pg.954 
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Reorganization is undertaken if its thought the business is still 

feasible and can recover from financial distress, and when liqui-

dation will result in extre 1ne loss us compared to reorganiza-

tion. It involves a restructuring of the business or scaling down 

of its operations. 

Liquidation involves closing down the business and .· disposing 

off its assets and using the proceeds to seltle outstanding 

obligations. 

' ~-
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CHAPTER 2 

LITERATURE REVIEW: 

Ftd LUI(!.: PREDICT I ON MODELS: 

The prediction of failure has interested both Academic 

researchers and Business managers for a long time. Various 

methods of prediction hav e been developed over the L.1.::. L. ' ; ' . .a. ~ • 

decades. These methods can broadly be classified as ratio based 

and non-ratio ba se d methods. These methods will be reviewed with 

the acco mpanying literature below: 

2.1 Ratio Based Failure Prediction Models: 

Introduction: 
( 

In practice financial ratios are used in many areas e.g. by 

bunk loan officers and credit rating agencies Lo assess the per-

r o rlllilllC:l' 0 r business f inns and pinpoint cund ldules for failure or· 

loan default. 

T h c u s (~ o f r a L i o s i s ·- based on L he rea 1 i z at i. o ll t h a L fa :\. 1 i n g 

f'ii'IIIs' ratjo::; :.tl'L' s i.gnif.i.cantly diffet'<> JlL frollt flUn-·fai.}.i.Ilg r i t·lu~; 

·I . F: • l . ,\ 1 L 111a n : F .i. nan c i a l r aLios , Dis c riminant analysis ano Lll'-'" 

p r· (> d.:icLion of corpo_rate bankruptcy; Journal of Finance, 

Vol.XXIII, No . 4, Sept. 1968. 
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Generally ratio based models are in two cat egories : 

i) Univariate models 

ii) Multivari ate mod e ls 

In Lhis sectio n, both of these models will be surveyed, and their 
strengths and weaknesses highlighted . 

2 .1.1 Univariate Models: 

The key characteristic which distinguishes these models from 
other ratio based mod e ls is that analysis is based on individual 
ratios . Thu s overall assessment is a product of the individual 
ratio assess men t s . 

TAMAR! (1966) Studied the b a l a n ce sheets o f sixteen in-
dustria l co mp a ni es in I s rae l which had been d ec lar ed b a nkrupt and 
T".c·1V(' ro mp a ni t's which \"'t' T'<' on the ver~~..· of bnnkrupL .·y J ll 

,_ 

five ye~r period 1956 - 1960. He found that the financial ratios 
of tb(~ se couq>anies wer-e lower than for Lhe industry as a whole 
for the five years prior to bankr·uptcy; and that indeed these 
ratios had fall e n during the period. 

Deb t ratio, Ne t p~ofit margin and quick ratio, were found 
to have dropped markedly during the five years prior to 
bankruptcy. S p ec i fically he found that 70% of the bankrupt com-
panics had a c urr ent ratio less than 1:1, while only 30% of al l 
Lndustrial firms in lsr::tel had a similar ra t .i..o between 19 ~8 and 
1 9 f) 0 . L o n ~ t e r· m f i n a n c .i n g \v as i n s u 1 f i c i e n t t o c o v e r .L o n g t e r m i It -· 

\· t·s tJaell ts, w h i 1 e the r e l a t .i v e s har e · o f e q u i t y v: a~~ lower for 

7 



I J;1 11L r·upl f' i l ' llt :-> J n Lhv Y'-'a r· pr· i or Lo IJ <.udu·upl cy Lbun alllOil).j uJ l lll-

du strjes in thP fiv e year period r e vi e wed. Majority of bankrupt 

co mp anies made losses jn four ouL of Lh e fiv e years prior to 

l.Junkruptcy while t he ir1du s Lry profits actually rose by 80% 

Tamuri co n s tructed an index of risk whereby ratios con-

si d ere d as indi cators of financi a l soundness were weighted, ac-

c ordin g to their importance to the financial analyst. 

ind ex was tested, it was found that firms with below 30 points 
r 

h ad a highe r probability of going bankrupt than other firms, ~ay 

those with GO points or mor e . 

An example of s u c h an ind ex follows: 1'-----

Ratio Points 

Eq uity capital/Total liabilities 25 

['ro f it tr·end 25 

Curr e nt ratio 20 

Value of production/inventory 10 

Sales /receivables 10 

Value of production/workipg capital 

100 

.·1dct.,pt e d from Meir Taruari: Financi.al ratios as a means of 

forecasting bankruptc;v; 

E.evielv ., Vol..:J, 1966p:t19. 
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BEAVEH. (1968) in a survey of 79 failed and 79 non - failed 
firms drawn froru Moody's industrial manuals during the period 
1 9 5 11 Lo 1964, found thaL non-liquid assel ratios were better 
prPdiclOl'!:-; () (' fHtiU!'l~ uot.h i.n Ll1' short and long term. 

2.1 .2 Multivariate Models: 

ALTMAN (1968), used financial ratios and the technique of 
discriminant analysis to develop a model to predict corporate 
bankruptcy. Discriminant analysis is a way of classifying an 
observatio n into one of several a priori groupings or make pre-
dictions where the d pPndent variable appears in quantitative 
form . 5 

,~an's 

bankrupt from 

model computes a score which "discriminates" 

non-bankrupt firms, while unjvariate models 
eva luated each ratio at a time to assess potential failure. 

Th e n1ode l too\{ the following form: 

Z = VJXl + V2X2 + V3X3 + ...... VnXn 

5. Ed\~ard I. Altman: Financial ratios, discriminant analysis ~~ d 

the prediction of corporate bankruptcy; Journal of Finance, Vol 
XXIII No. ·l, Sept 1968. 
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[. l. h' as us l ~ cl Lo L t·n.us form incii v idua.l values to a single dis-
crin1 inunL score or Z vulue which would was used to classify 
firms. Vl, V2, V3, .... Vn are the discriminant cr;effic:J ,:· :··: ::..1 

while X1, X2, X3, .Xn are independent variables. 

A sample of 66 corporations drawn from the U.S.A was used, ---=-------
33 being firms which :W.led for bankruptcy during 1946 - 1965; and 
with an asset range from $ 0.7 million to -$25.9 million. These 
firms were carefully matched with equal sized firms which were 
not bankrupt, thu s making 66. He used Test data for one report-
ing period prior to bank~~ptcy. 

Using the Balance sheets and income statements of the firms, 
he calculated twenty two ratios These were in five broad 
categories i.e. profitability, leverage, solvency, liquidity, and 
activity ratios. 

Using statistical significance tests, evaluation of inter-
correlations among ratios,observation of predictive accuracy of 

various profiles and personal judgement; a ratio profile was es-
tablished and the discriminant function was as follows: ). 

Z = 0.012X1+0.014X2+0.033X3+0.006X4+0.999X5 
I ;) I 

wh~re Xl = working capital/total assets 

X2 = retained earnings/total assets 

X3 = earni ngs before interest and taxes/total assets 

X4 = market value equity/book value or' total debt 

X5 = sales/total assets 

Z = overall index 

10 
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Fir·ms wiLh Z scores greater than 2.99 were found to be in 

Lilt' non- bankr-upt. sc•cl.ox· whilL~ Lho::;e wjLh u ::;core below 1.81 

all went bankrupt. This !t·f'L u gruy ur·ea between l.Rl and 2.99. A 

firm falling .in Lhi::; area wa::; diff.iculL Lo classif':Y. 

An "F" test was performed to test the discriminating ability 

of the variables, and at 0.001 level,X1 to X4 were significant. 

X5 did not show a significant difference between groups. 

Using data from the initial sample, the model achieved 95% 

accuracy in classifying firms correctly, for data one year to 

bankruptcy. For data two years to bankruptcy, the model achieved --
72% accuracy in classification. 

Using secondary sampl~s, one of bankrupt firms and another 

of non-bankrupt firms, Lhe model achieved 96% accuracy in clas-

sifying bankrupt firms, and 79% accuracy in classifying non-

bankrupt firms. 

When testing was done for more than two years, the model 

£2::0ved unrE-liable, 

upto two years prior 

PoLcnLiul wcakne~~es: 

Gray area: 

Y.'hich implied that it could only be accurate/ 

to bankruptcy. 

A Z-score between 1.81 to 2.99 was difficult to classify, 

resulting in a zone of ignorance. This can present diffi~ultiPs 

in practical application of the model. 

11 



Qjffi.cultics i n inLer jJr e taLion: 

ln pract Lee ils difficult to give meaning to the z score. 

One cannot l.J e <l l>J e Lo say what a given rH easur e me nt mean s in uny 

terms. 

AlLma n's mod e l wa s reliable for upto two years prior to .--

bankruptcy. I! ow e v e r this is ~o short a time for third parti es , -{' 

cSp\.:c i al ly l o ng Lcrm lc11cler::; Lo extricate Lh e m ~;e .l ve::; 

Ltili11g jn ~;Li.Lulion s wi.tbouL i.ncurring co n :::; idecaLl e losse::;. 

ALTMAN and 

to aid the a uditor 

McGOUGH (1974) Sought to d evelop a criterion 
wh.-~ in id e ntifying s ituations e the status of a 

company as a going c onc e rn is in doubt. 

They tested Altman's model with data from 34 companies 

that we nt bankrupt since 1970. They examined the annual rep c: rt <:. 

o f t h ese co mp a ni es prior to bankruptcy to determin e the rel evant 

Z-Sco r e and the corresponding auditors' opinions. Their con-

e lu sio n wc.lS that Lh e mode l had shown superiority in signaling 

goi n g co n cer n problems for companies that actually entered 

bankru.~:>tcy, and co uld b e an e ffective aid to the auditor in form-

ing hi s jud ge ment. 

12 



DAMBOLENA and ~lOURY (1980) sought to improve on 

Lhe Altman mode] by introducing ralio stability in the dis-
criminant model. They held that it was the stability of every 
ratio that i s relevant and not just the earnings. Therefore they 

us e d a ratio stability measure and stepwise discriminant 
analysis. 

A sample of 46 firms from the United States, paired into 
failed and non-failed categories was used. They extracted data on 
12 financial slatement items for 8 years prior to failure, for 
firms that. f ai l e d during the 1969-75 period. 

From this dat a they calculated 19 ratios as well us four 
dlfferer1t measures of stability namelv standard deviation of each . -
ratio for three and four years periods, standard error of es-
timate around a 4 year linear trend and coefficient ot varia~i011 
over four years. The ratios were grouped into four major groups 

J •• ; . Prof.itupiliLy, acLiviLy, turnover and indel>Lness measures. 

Predictive accuracy of a model without stability measures 
was tested and compared with the accuracy of one with stability 
measures. It was not ed that the model with stability measures was 
super j o r in pr~"'d ic t i ve accuracy. 

13 



Limitations of Ratio Based Models: 

Ratio based models are subject to some of the limitations of 
financial ratios, the main being that they use accounting 
data.Accounting data is subject to different interpretations and 
even manipulation. Use of different accounting methods as in in-
ven~ory valuation and depreciation. For example, l\W firms with 
similar performance and financial position may report different 
profit figures and asset values due to differences in accouut1.ng 
met hods.Subsequent ratios will reflect these differences, and any 
model analyzing these two firms may classify them as different, 
'-''·hereas there is no actual difference in performance or financial 
s ituation; but merely accounting manipulation. 

In the absence of financial accounting data, ratio 
analysis is impossible to carry out, thus ratio based models can­
not. be used. This is C:t pro blern in a country like 'Kenya where many 
s mal l businesses do not maint~:tin · any account1.ng r·~cords at all., 
or keep them in incomplete form. Its difficult to calculate 
financial ratios for such firms, hence impossible to use ratio 
based models to predict their failure or otherwise. 

14 



2. 2 NON . I<ATIO BASED MODELS: . 

Jn busine::;s failure prediction, Lher~ are models which use 

ollt(•r basi.s than financial ratios to predict failure. Though 

s uch mod e ls are not as common as ratio based models, nor as 

easy to understand and apply, they can be very useful in cases 

where there is suspected or known falsification of financial --
s ta t e men ts, or '"here such s__tate.meQts _ are no ·t available. 

CATASTROPHE MODEL: 

This modPl is very useful in situations where the path 

towards failure is noL smooth and continuous, but is explosive, 

s udden or catastrophic. Catastrophe theory maintains that 

chang es in a systems parameter can cause catastrophe behaviour in 

a d epe ndent variable or state.6 

Catastrophe mod e ls have three important properties:? 

Divergence: 

Smal l continuous changes in parameters or initial conditions can 

lead to large discontinuous changes ( catastrophes) in a state or 

variable. 

6 . Thomas lio and Anthony saunders, A catastrophe model of bank 

beha vio 11r; Journal of finance, vol. XXXV.N0.3, December 1980. 

7. Ibid pg.ll90 
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Asymruc-t.r·y: 

Impl .it->:s Lbat as paraml'Lers incrc1:tse Ol' decrease, the r e \v i ll be a 

discontinuous jump in the dependent variable as a parameter in-

creases which will be different 

parameter is decreasing. 

from its behaviour when the 

Stabilily: 

Catastrophe condition ls robust to marginal changes in the under­
lying relationships. i.e. some relationships may change mar­

ginally but catastrophe will still occur. 

Using two conflicting variables, e.g rage and fear, a simple 

model of catastrophe has been demonstrated by Ho and Saunders.The 

dependent variable in this case is aggression. As fear increases 

slowly relative to rage, catastrophe changes in behaviour will 

occur e.g. sudden changes from altack lo defense as fear begins 

t.o gradually dominale rage.( see diagram 1) 

At point. 1, there is a high level of rage relative to fear, 

u of fear is 
increased,keeping rage constant; aggression will gradually fall 

until that point where any marginal increase in fear will lead to 

a large discontinuous fall in aggression. (point 3).Triis l3 

cataslrophic behaviour. Such a situation on an equilibrium sur­

face is folded and represents the cusp catastrophe. 

16 
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G (Rage) 

F1gure 1 The Cusp Co~::; t ropr.e 

catastrophe 

/ 
I 

Z (Ag<;j;-essioo) 

t-+-~-fald -.. 

I 
I 

I 

1
1cusp 

cu:·ve 

Figure 1 The cusp catastrophe 
I 
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Using the abov~ logic Ho and Saunders (1980) developed a 
!.. [ 

catastrophe model for bank failure. Using probability of failure 
as the dependent variable and the riskiness of the bank and ac-
tivities of regulatory bodies as parameters, they were able to 
sho \v that even if regulat.:>ry bodies were to act as le,·ch.:l·..:; Jf· l · 

last resort infinit~ ely , a catastrophic jump in the probabil:!.t:r of 
failure of a bank could occur. (see diugram 2) 

In the diagram, as the bank increases its risky loans 
portfolio, hence its riskiness, depositors react by withdrawing 

deposits (d). Initially the bank can cover the withdrawals by 
drawing on its capital and reserves, but at some point it will 
not be able to cover the withdrawals by capital hence regulatory 

authorities come as lenders of the last resort (g). 

But as risky loans increase withd~awals increase and 

regulatory bodies lend more, and the rate of intervention even-

tually overtakes the rat.e of Y~'i thdrawa.ls, {point x'·'). Beyond this 

there wil.l come a point where the probability of failure (f) will 

suddenly rise in a. discrete fashion thereby producing 

catastrophe. 

In Kenya,market based models cannot be easily 1applied, for 

the stock market is smal l and only 56 firms are quoted in the 

stock exchange. 'l'hercd'ore a ratio based method :i.s chosen, for i !. 

make~ .iL po~::;ible to inco1·poruLe ull f'.i.t·m~;, ·,vhet ltec pubJ..ic-Jy 

quoteJ or not. 

18 
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CHAPTER 3: 

} 

3. 1 STATEMENT OF THE PJWBLEM 

Ru s in e>ss e nt e rpr·lses a r e usually form e d to ope rate into the for ese e a bl e future.This i s the basis of the going concern ass urnptlon.But whe n f a ilure occurs, the going concern assumption is violated and the various stakeholders incur substantial lo s s e s. Such losses could be avoided or reduced if there was an e arl y wa rning sy s t e m to predict impending doom. The pr c-. >. ~E. .. > the refore is one of . developing a discriminant function to predict ___...-
s u c h failur e b e for e it actually occurs. 

3.2 OBJECTIVES OF THE STUDY: 

Thi s s tudy aim s at d e veloping a dis c riminant function for --
u se in pre di c ting f a ilure in Kenya. Further, the function s~ d eve lope d will b e t es t e d. 

3.3 STGNTF'TCANCE OF TilE STUDY: 

The study would be of int e rest to stakeholders in business firm s , for it can be usefbl as an e arly warning system to predict impe nding failur e . It would a lso b e us e ful t o s c holar s r.Htli 
<.tCa d L: llti C S 1 foe it wouJd a dd to the hod y o f k n owl e d ge al'l d prov ·i dt.' a bas i s for further r e .:H"r.u·c h in busines s f a ilu1·e I 

20 



3 • -1 RESEARCH DESIGN 

The population of inture s ~ is those companie~, registered 
\ with the Registrar of Companies; that went into receivership from 

1980 to 1990. Data has been extracted from the annual accounts of 
these co mpanies, for four years prior to year of receivership or 

,-liquidation. Each of these companies has been matched with a 
s imil ar non-fail e d company, on the basis of industry and absolute 
net assets size, and ratios calculated from these accounts, f~l-
lowing Lhe method used by Altman. These ratios are the follow-
ing: 

Current ratio ~ 

Quick ratio 

W~rking ca~ital to total debt 

Equity to total liabilities 

Total debt to total assets 

Times intere~i ea rned 

Fixed charge cove rage 

C~sh flow cov~~age 

Retai ned ea rnin gs to total assets 

Profit margin on · s~les 

f{eL 11rn on tot.a l i,lssets 

Return on nef worth 

[nventory ~urnover 

Avc• t'Uf.{<' co )l ec ~ion period 

Fixed assets turnover 

21 



sales to total assets 

3.5 TECHNIQUE OF ANALYSIS 

Discriminant analysis has been used. Specifically, a dis-
criminant function was formulated from the ratios. 
is in the form: 

Z = alxl+a2x2+a3x3+ ... +anxn. 

\vhere: 

Z = discriminant score 

al ,a2, . .. an= djscriminant coefficients 

xl,x2 , ... xn = independent variables 

22 
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CHAPTER 4: 

4.l.DATA ANALYSIS 

Discriminant analysis is a multivariate technique that seeks 
to determine whether a set of variables significantly differen-
tiate among two or more sets of data, as well as determine the 
specific combination of variables that most efficiently differen-
tiate among groups. 8 

In Lhls case, the aim was to determine that set of ratios 
·that maximizes th e differences beLween fulled and successful 
[inns . 1\n iniLia1 sampl e of fifteen ratios were · calculated from 
the financial statements of 20 companies in Kenya that failed 
between 1980 and 1990 (SEE APPENDIX 1). These ratios were ini- 1 
tially all subjected to discriminant analyHiH, t.hc rel:;u} tH of which are shown in APPENDIX 2.To eliminate the ratios with a weak 
predictive power, a c6rrelation test using a statgraphics package 
was carried out and ratios with a correlation of more than 0.8 were ide tified and in each case one of them eliminated from the 
sample . The elimination procedure was based on the relative mag-
nitude of the coefficient of the ratio in an initial discriminant function thut contained all the variables.( see appendix 2) This 
was done mainly because of the data capacity limitations of the • I 

8. Nderitu M.M. Unpublished M.B.A. project,1989 pg '28-29. 
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statgraphics package. Ratios remaining after the elimination 
were subjected to further discriminant analysis, resulting in the 
following discriminant function: (FULL STATISTICS:APPENDIX 3) 

Z=-0.36716xl+0.16603x7+13.258x8+2.821E7x10-0.655~lxll+ 
0.01818xl3+1.02299x15-2.72963 

where; 

xl = current ratio 

x7 = F i ,xed charge coverage 

x8 = Retained earnings to total assets v 

xlO - RcLurn on Lotal assets 

xll Return r n.et worth = on 

xl3 = Average collection period 

xl5 = sales to t .otal assets 

The above ratios are are discussed herebelow: 
cur·r.ent ratio: 

This r~tio is ca~culated as current assets divided by cur-'· 
rPnt liahilities.It indicates the extent to which claims of a 
short term nature are covered by c~rrent assets, these being as-
sets that are expected to be converted into ca!;;~ . • .t..:..th , . '.• ·· 
maturity period of the claims. Though no standard exists as to 
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the level of this ratio, it should at least be 1:1; implying that claims of a shorL term nature should be covered by assets of a short term nature. 

Fixed charge coverage: 

Fixed charges include interest payments, lease obligations, and other amounts that the firm is obligated by contractual ar-rangements to pay regularly.It indicates the firm's ability to cover fixed obligations from the income generated fr6m its obligations. The ratio i 's calcul at ,.d as follows; 
Income before tax + Interest chan~(~S +Lease obligations ' 
~======================================================== 

Interest char~es + Lease obligations 

This ratio, calculated by dividing retained profits by the 
total assets, shows hbw much of the income of the firm is ploughed back into the business. This is important because retained earnings comprise one of the principal sources of inter-
nal financing. 

Ret wen •.:>n total assets: 

' 
~ Return on ~otal assets indicates ' how effectively the :firm'\ 

has employed its total resources. This is important because or survival, the firm should be able to employ its resources to gen-
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erate sufficient returns to justify their investment. The ratio 
is calculated by dividing Net income plus after tax interest ex-
pense by total assets. 

Return on Net worth: 

This indicates how much return the shareholders investment 
lS earning from the firm's operations. If the return does not 
conform to the expectations of shareholders, they may divest from 
the company thus threatening its survival. It is calculated by 
dividing NeL income by Net worth. 

Av e rage collection period:(A .C.P) 

A.C.P. indicates the average period the firm has to wait 
from the time it makes a sale to the point when the payment is 
received. It indicates how well management is able to collect 
cash from sales , for a heavy burden in receivables indicates tie~ 
up capital which could be otherwise invested · e lsewhere to 
produce some returns.The ratio is calculated by dividing receiv-
ables by sales per day. 

Sales to total assets: I 

This ratio indicates how much a given investment in assets 
i s <i b) o;.: to gene rate in. sal e s revenue . Generaily the more sales a 
given level of assets earni the better the performance of the 
firm. 
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CHAPTER 5: 

5.1 CONCLUSION 

In general ratios can be used to predict company failure. 
However the types of ratios that will best discriminate between 
failing companies and successful companies appear to differ from 
place to place. From the analysis presented, it would appear that ,.-------. -in Kenya; current ratio, fixed charge coverage, retained earnings 
to total assets, return on total assets, return on net 
worth,average collection period and sales to total assets can be 
used successfully in predicting failure for a period upto two 
years before it occurs. 

f 
This suggests that stakeholders in a business enterprise 

should pay attention to liquidity, leverage and activity ratios. 
\ However the model attained an overall correct classif~cation of 

95% in the first one year, which is similar to results obtained 

by Altman (1968). This should however not be construed to imply 
that these are the only ratios that can. predict failure success-
fully. It is possible that other ratios can do equally well, and 
thus the results here in should not be taken 1 ike holy wr:_j t.~. 
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5.2 RECOMMENDATIONS OF THE STUDY: 

The results of the study suggest that stakeholders in a 

business firm can predict failure before it occurs by paying at-

tention to current ratios, gearing ratios . and performance ratios. 

Th e fact that such can help predict failure for upto two years 

before it occurs implies that stakeholders in a business en-

terprise can avoid the losses associated with failure by taking 

appropriate action well in advance. It is also an early warning 

system to other interested parties. Therefore it is suggested 

that financial ratios be adopted as useful tools in failure pre-

diction and especially using multivariate approaches. 

5.3 LIMITATIONS OF THE STUDY: 

The results herein presented should be viewed subject to t he fol-

lowing limitations: 

IThe ratios used to develop the model are only a few among a 

large number of possible ratios. Therefore it cannot be claimed 

that these are the best predictors, but are only a part of a pos­

sibly large group of predictors.' Research in other countries has 

shown that some other ratios successfully predicted failure upto 

five years before it actually occurred. Tamari (1966) identified 

DeLt ratio,, quick ratio,and Net profit· margir1 as goo d predictors 

or failure in Israeli companies. ln this study not all th e 

sib l e variables were tested, due to limitations of time. 
-., .,...-
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Vrhe software package used had limitations as to the amount 

of data it could take. Thus the initial lotus w.2.J'ksheet on which 

the ratios wer e calculated had to be substantially reduced to fit 

into the data capacity of the statgraphics package in 640 

kilobyte DOS microcomputer. A more robust software package 

could definitely have done a better job. 

The matching sample of successful firms could not be 

strictly matched on stratified random sample basis for financial 

information on privately owned companies i,j not publicly avail-

able. Also the reporting practices of some of the companies in 

the sample could not allow some of the ratios to be calculated. 

For this reason four failed firms were matched with non - failed 

firms with an absolute net asset size of upto shs. 

rnor e . It is possible that a more strict matching could have ob-

tained different results. 

5.4 SUGGESTIONS FOR FURTHER STUDIES: 

In Kenya, few if any studies have been undertaken in the 

past in this area of business failure prediction.But failures do 

constantly occur. In the mid-eighties for example, 

mass failures of in9igneous financial institutions, 

did not stimulate research into failure prediction; 

30 
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thuL were incurred by various sLukeholders, which 

co 11ld otherwise have be e n avoided if such failure could have been 

pred icted well in advance. 

Since it can be reasonably expected that there will always 

be companies failing, research into failure prediction is in-

evitable. This paper therefore should not be taken as the final 

word on the matter, but should merely act as the pathbreaker 

towards further r esearch. However the problem of data 

availability remain s acute, as those managing many firms consider 

financial statements to be confidential information and do not 

easi ly release such information particularly where the firm is a 

potential candidate for failure. 

Therefore a concerted effort is necessary on the part of 

both academicians and busin~ss managers, for research in the area 

to be comprehensively undertaken. Managers to provide the neces-

sa ry information, and academicians and researchers to undertake 

th e relevant research. 
I 

,Q f particular interest would be inquiry into - ! 

wb:~th •. r 

co n1p a ni es that d ecl ine to disclose information about themselves 

and are hostile to r esearchers are failure candidates. 
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APPENDIX 0: KEY TO THE FINANCIAL RATIOS 

APPENDIX 0: KEY TO RATIOS USED IN THE ANALYSIS 

Xl - CURRENT RATIOS 

X:2 ·· OUICV RATIO 

X·.-.. J ~ , = WORKING CAPITAL TO TOTAL DEBT 

X4 - EOUITY TO TOTAL LIABILITIES 

X5 - TOTAL DEBT TO TOTAL ASSETS 

X6 - TIMES INTEREST EARNED y 

X7 - FIXED CHARGE COVERAGE r 

X8 - RETAINED EARNINGS TO TOTAL DEBT 

X9 - PROFIT MARGIN ON SALES 

XlO= RETURN ON TOTAL ASSETS 

Xll= RETURN ON NET WORTH 

X 12 .. INVENTORY TURNOVER 

X :l J .. AVERAGE COLLECTION PERIOD 

Xl4 .. 

SALES~TOTAL ASSETS 



APPENDIX 1: FINAt4CIAL RATIOS USED FOR THE SAMPLE FIRMS USED TO DEVELOP THE MODEL. 

Year 1 X1 X2 X3 X4 X5 X6 x7 X3 X9 X10 Xll X12 X13 X14 , X15 Z-SCORE ST 
' 

..-- 1 0. 770126 0.646463 -0.22316 0.816371 0.550548 -0.54507 -0.33459 -0.21258 -0.333€.3 -0.11731 -0.16045 1. 938339 194.4746 0.159811 ~·.1 1 3971 -1.0998 F 

1 0.955033 0.491613 -0.03507 -0.08247 1.039893 -0.54507 -0.33459 -0.20175 -0.02966 -0.14275 1.538032 8. 51:3739 31.26281 25.59285 4.312486 1.54597 s 
1 0.337497 0.209534 -0.40132 1.377395 0.420623 -0.86234 -0.86234 -0.07463 -0.26:303 -0.0822 -0.135(.1 5.47~"'372 56.32388 0.332874 0.2':17324 -0.7334 F 

1 0.409211 0.088958 -0.27247 0.447008 0.691081 1.392396 1.:392896 -0.0422 0.043951 0.040417 0.130826 6.082942 14.59249 1. 400475 0.620911 -1.3.355 F 

0.7637% 1.315544 -0.10807 0.206069 0.829139 1. 574416 -0.28466 0.073€.45 0.085768 0.043:337 0.2565E8 2.686026 14.70618 0.693896 0.511112 -5.6659 F 
1 

0.000009 0.838059 0.437396 -0.60213 -0.60213 -0.05276 0.11302 0.154242 0.420779 6.910636 56.0334 2.153792 1.306919 -0.1175 F 
0.734333 0.381168 1 

-0.20717 0.370433 0. 72%69 0.082535 -0.33757 -0.10932 -0.24823 -0.159914 -0.5&'871 2.842672 119.9706 1.415122 0.641124 -0.5827 F 
0.7B3459 0.460397 1 

-0.37303 0.01762 0.984233 0.248826 -0.33757 -0.30958 -0.20886 -0.08785 -5.57248 1.546926 24.09437 0.6042 0.420645 -4.1035 F 
0.452786 0.858068 1 

0.01287 0.040363 0.960736 0.093004 -0.33757 -0.00233 -0.05:322 -0.00276 -0. 07C4 4.499644 63.4323 1. 93085 -0.00276 -1.503 F 
1.01287 1. 01287 1 -0.45954 0.26502 0.869551 -8.45074 -8.45074 -0.0714 -0.2803'3 -0.36342 -1.73474 4.4'3'3644 63.4:323 1.694731 1.293813 -0.0313 F 

0.394386 0.149594 1 -0.99462 0.136949 0.879546 2.808696 2.808696 -0 .09314 0.077347 0.147019 (1, 924049 21.:36895 78.26853 2.662%5 1.51846 -10.553 F 
0.657102 0.561218 2 

0.762465 0.405276 0.711603 4.183049 3.802771 0.012429 0.029412 1.083776 0.188C9 0.976244 98.69868 1. 77667 0.656542 7.27416 s ,., 1.703165 0.488831 
i. 0.002345 0.131422 0.987821 6.357903 6.1677E.4 .o. 025049 1.804284 0.003497 o. 0304i7 21.23961 188.3772 7.335456 1. 308245 0. 33~o62 s 

1.002498 0.940088 2 1.917701 0.649424 0.58416 4.449882 4.259744 0.151018 0.637014 0.142182 0.0591i5 11.10783 143.5379 4.556063 0.982394 2. 7113 s 
2 2.917701 2.917701 

10.67123 0.499946 8.532757 8.532757 0.54'n48 1. 016501 0.022644 0.038243 1:3.67313 82.78135 0.290438 0.095906 6.28069 s 
13.95702 13.95702 1. 49413 

') 

0.28202 0.635678 1.225169 1.225169 0.094996 0.010338 0.03559 0.026779 0.6:37288 80.767 1.9702 0.943707 0.42269 s ... 
0.621353 0.28202 

2 1.524599 0.96974 0.518948 1.595805 5.997052 0.458477 0.374243 0.098533 1}, 0:3'11)~:9 11.50887 25.96505 0.241648 0.114515 4.25705 s 
7.1~0123 3.194321 0.452579 

2 1.266682 0.550265 4.164752 4.68485 0.199679 0.1(1903 0.099422 0. 2201~·4 4.270897 104.8585 9.917698 0.802824 1.71113 s 
i.534465 1.534465 0.534465 

2 0.782948 0.552755 -2.03845 -1.60837 0.295581 -0.07679 -0.09557 -0.220f:3 10.97%8 6.295994 1. 49844 1. 244614 3. 06929 s 
0.430055 0.142267 -0.40613 

2 0.529644 0.53282'3 21.99545 21.99545 0.065794 0.108527 0.07006 0.0797€8 10.64585 1. 594677 6.115698 0.82~o413 8.18461 s 
2 0.201021 0.180149 -0.24014 

Code 1 implies a failed firm, while Ceode 2 implies a non-failed firm. 
t:tNOTE: 



APPENDIX 2: RESULTS OF THE INITIAL DISCRIMINANT FUNCTION USING 

ALL THE 15 RATIOS 

Di s criminant Analysis for YEARR1. YEAR1 

·-·--·----- -
Vi sci m i n.::tnt 

Func:t. i o:•n 
1 

Ft~ncl::. :ions 
DE~t· i ved 

0 

vJ:i 1 ks. 

L.c:tmbd;;:.. 
• ::: .4:::54::~: 

Fo:•:2lativ•:2 
Po::~t·c•2nt.;;:to;~e 

100.00 

25.'3'01624 

Discriminant. Anal ys i s for YEAFo:Rl. YEAR1 

------------ ---- -------- ------ ------ -- --- ------------------------

Standardized Di sc riminant Function Coefficients 

Xi 
X:2 
X3 
X4 
X~:'i 

X6 
X7 
x::: 
X9 
X1 0 
X11 
X 12 
X13 
Xl4 
X 1 ::; 

1 • 0 76'::\? 
- 0. 51·425 
- 0.::36216 

0. 22':::;:::7 

- 0.7:::30 :3 
1 • 11264 

-· l • 41 6 7:::: 
0. 4'7156 ~5 

;~. O ~i.4:3::: 

Di sc riminant Analysis for YEARR1. YEARl 

--------------------------- - ------- ---- --------------------------

Unsta ndardized Di sc riminant Function Coefficients 

X1 - 0.67440 

X2 
XJ 
\4 

X to 
Xll 
X12 
X1J 
Xl4 
X l ~:; 

C:ON::::TANT 

0 • :::.u.=. 2 ::-: 4 
-(I. :;::: 1 9J:=;: 

- 0. 1 ~:;·772 
1 • 1 ::?6:i3 

-· 0. 1 6:::;-;o:;: 
(I. 4~i730 

:? 0.61~~;,o 

-1. 7::n::::t. 
4.:3"5400 

-1. 02 H:::;::: 

0.09244 
0. 0:35::::4 

- 0.21791 
:::::. 61 J':::i:::: 



Discriminant Analysis for YEARR1. YEAR! 

-------------------------------------
---------------------------

Group Centroids 

1 

1 
-3.11552 
3.11552 

Classification Results for YEARR1.YEAR1 

-------------------------------------
----------------------------

Actual Group 
1 

Predicted 

10 
0 

Group (count 

1 
100. 00 0 

. 00 10 

percentage) 

2 TOTAL 

. 00 10 100. 00 

100. 00 10 100. 00 

--- --------------------------------------------------------------



APPENDIX 3: RESULTS OF THE FINAL DISCRIMINANT FUNCTION 

Discriminant Analysis for YEARRl. YEAR1 
·-----------··--··· 

Disci m i ne<.nt 
Funct. ion 

1 

Ei9envc;..lue 

5.070G024 

F:el<:.iti ve 
F'•.2 r· c ·::~nt.c;.. 9 e 

100.00 

Canonicc..l 
Co:w n;:~ 1 c..t ion 

• 91:39:3 

·-----·-···--···--~-···---····
-------·-·--------·····-----··

--------·--·-------·--
----

~-::-unction~::: 

[h?.r" i ved 
0 

ti.Ji l ks. 
L.c:1rnbda 

• 164 72:~::·:) 26. t::i0616 

----------------··---------

VF 

7 

Viscriminant Analysis for YEARRl . YEAR! 

.00047 

-----------------------------------------------------------------
Standardized Viscriminant Function Coefficients 

1 

X1 
X~? 

x::: 
XlO 
X:l.1 
Xl3 
X 1~i 

··1. 12049 
0. ::;: H:.:::4 
:2. 1 :::~5:30 
0.72106 

-0. 90:::70 
1.. 041:::6 
1. 07::3::::9 

Discriminant Analysis for YEARRl. YEARl 

--------------------------------------------------------------- --
Unstandardized Discriminant Function Coefficients 

l 

X1 
>:·7 
XG 
Xlo 
Xll 
XlJ 
X 1 ::; 
CONSTANT 

.... 0. ::~6716 
(I. 1 t_=.:::: I) 3 

1 J" 2~i::;: I) 

-· 0. 6'5541 
0.01:::1::: 
1 . 0:2299 

Discriminant Analysis for YEARRl. YEAR l 
. ----------------------------------------------------------------

l?:ir·o:;:.up CE:!nt.r· o i d'E-; 

1 

l 
··:2. 13629 



Classification Results for YEARRl.YEARl 

-----------------------------------------------------------------

Aci:.ual Gr-oup 
1 
~. 

L 

Pred icted Gr oup tcount percentage) 

1 .-, 
L 

10 100. 00 0 .oo 
1 \ 10. 00 9 90.00 

TOTAL 
10 100.00 
10 100.00 

-----------------------------------------------------------------



APPENDIX 4: RESI..ILTS OF TESTING THE MODEL WITH COJI1PANY MTA TWO YEARS PRIOR TO FAILURE 

Year 2 Xl COEFF. X7 COEFF. X8 COEFF. XlO COEFF. Xll COEFF. X13 COEFF. XIS COEFF. CONST. Z-SCORE ST 
1 0.90446 -0.0367 -2.2702 0.1E~03 -0.1588 13.258 -0.1333 2.82167 -0.2343 -0.6554 206.8 ll.01818 0.27011 1.02299 -2.7296 -1.0998 F 
1 1.09143 -0.0367 0.01524 0.16603 -0.0365 13.258 -0.029 2.82167 -0.8856 -0.6554 34.3579 11.01818 3.59227 1.02299 -2.7296 1.54597 s 
1 0.51433 -0.0367 0.30077 0.16603 0.01356 13.258 -0.0176 2.82167 -0.0269 -0.6554 89.3756 11.01818 0.1BB21 1.02299 -2.7296 -0.7334 F 
1 0.52475 -0.0367 1.82198 0.16603 0.01665 13.258 0.02245 2.82167 0.06011 -0.6554 12.068 0.01818 0.63209 1.02299 -2.7296 -1.3355 F 
1 1.31554 -0.0367 0.46693 0.16603 -0.3263 13.258 0.00614 2.82167 -0.0334 -0.6554 36.6213 11.01818 0.64092 1.02299 -2.7296 -5.6659 F 
1 0.88332 -0.0367 0.14719 0.16603 0.00764 13.258 0.12797 2.82167 0.3484 -0.6554 75.881 0.01818 0.98384 1.02~~9 -2.7~16 -0.1175 F 
1 0.46039 -0.0367 0.41364 0.16603 0.00468 13.2:~ 0.00468 2.82167 0.01387 -0.6554 37.5195 ~.01818 1.31645 1.02299 -2.7296 -0.5827 F 
1 0.46322 -0.0367 0.41364 0.16603 -0.2096 13.258 0.03234 2.82167 0.34066 -0.6554 27.2283 6.01818 0.96908 1.02299 -2.7296 -4.1035 F 
1 1.04883 -0.0367 0.47273 0.16603 0.00065 13.258 0.00065 2.82167 0.00909 -0.6554 64.9815 ~.01818 0.00065 1.02299 -2.7296 -1.503 F 

1 
0. 74041 -0.0367 -0.684 0.16603 0. 00336 13.258 -0.0964 2.82167 -0.2546 -0.6554 64.9815 0. 01818 1.67964 1. 02299 -2.72% -0.0313 F 

2 0.51789 -0.0367 -3.0661 O.tf.603 -0.4032 13.258-0.1643 2.82167 6.21789 -0.6554 69.5318 0.01818 1.29562 1.02299 -2.72'16 -10.553 F 
2 1.57438 -0.0367 2.662tJ 0.16603 0.02369 13.258 2.59459 2.82167 0.30514 -0.6554 57.5009 0.01818 1.11328 1.0i299 -2.7296 7.27416 s . 
2 1.01497 -0.0367 -0.3625 0.16603 0.02432 13.258 0.02862 2.82167 0.3:~75 -0.6554 54.2897 0.01818 1.96244 1.02299 -2.7296 0.33562 s 
2 3.65439 -0.0367 -0.2553 0.16603 0.19873 13.258 0.15765 2.82167 0.07871 -0.6554 60.4408 0.01818 1.45711 1.02299 -2.7296 2.7113 s 
2 8.82896 -(1,(1367 9.42748 0.1€.603 0.44467 13.258 0.03098 2.82167 0.06496 -0.6554 18.604 0.01818 1.45711 1.02299 -2.7296 6.28069 s 
2 1.20865 -0.0367 -0.0423 0.16603 0.08205 13.258 -0.0287 2.82167 -0.1481 -0.6554 69.1778 0.01818 0.82322 1.02299 -2.7296 0.42269 s 
2 11.3557 -0.0367 1.39395 0.16603 0.46126 13.258 0.16759 2.82167 0.22802 -(1.6554 34.1953 0.01818 0.10909 1.02299 -2.7296 4.25705 s 
2 2.07359 -0.0367 1.39395 0.16603 0.11879 13.258 0.08772 2.82167 0.24059 -0.6554 78.0942 0.01818 1.17398 1.02299 -2.7296 1.71118 s 
2 0.58189 -0.0367 -2.763 0.16603 0.39737 13.258 -0.1297 2.82167 -0.2447 -0.6554 7.10506 0.01818 1.06266 1.02299 -2.7296 3.06929 s 
2 0.02573 -0.0367 17.321 0.16603 0.14974 13.258 0.10435 2.82167 0.07894 -0.6.554 49.8822 (1 .01818 4.79424 1.02299 -2.72%8.18461 s 

**NOTE: State implies that. class the companies in the sample are classified to be in, i.e failed (F) or successfLll !Sl 



APPENDIX ·5 : RESULTS OF TESTING THE MODEL ~liTH A HOLDOUT SAMPLE OF FIRMS. 

ACTUAL X 1 COEFF. X7 COEFF. X8 COEFF. X 10 COEFF. X 11 COEFF I X 13 COEFF 1 X 15 COEFF, CONST. Z -SCORE 

1 0.026251 -0.36716 -0.02388 0.16603 0.014942 13.258 1.606795 2.82167 88.0518 -0.65541 0.2~)746 0.01818 0.245559 1.02299 -2.7l963 -55.4647 ~ 

1 -0.05032 -0.36716 -0.00783 0.16603 -0.02911 13.258 7.57946 2.82167 35.88693 -0.65541 3.606362 0.01818 3.2657 1.02299 -2.72963 -1.82609 F 

1 -o.ta763 -0.36716 -0.27534 o.16603 -o.t8953 13.~.s 6.136461 2.82167 28.46585 -o.E.5541 o.52z962 o.o1a18 o.111oo9 1.o2299 -2.72963 -6.37662 F 

1 -0.45177 -0.36716 -0.00691 0.16603 0.006241 13.253 2~810397 2~82167 7.428369 -0~65541 0.666198 0.01818 0.574629 1.02~19 -2.72963 1.180599 s 

1 -0.07547 -0.36716 -0.31327 0.16603 -0.14798 13.258 1. 800192 2.82167 49.38253 -0.65541 0. 47~1843 0. 01818 0. 582655 1. 02299 -2.72963 -31.3974 F 

2 0.097968 -0.36716 -0.22069 0.16t.o3 -0.10457 13.258 16.19007 2.82167 62.25501 -0.655411.337608 0.0181:3 0.748386 1.02299 -2.72963 1.481731 s 

2 o.~.£.9674 -0.36716 -0.00126 0.16603 0.001261 13.258 0.983071 2.82167 80.3665 -0.65541 0.875609 0.01818 0.09918 1.02299 -2.72963 -52.7035 F. 

2 -0.00575 -0.36716 0.012276 0.16603 0.015467 13.258 7.604049 2.82167 16.3008 -0.65541 1.629884 0.01818 1.067262 1.02299 -2.72963 9.373435 s 

2 1.338635 -0.36716 0.051131 0.16603 0.09104 13.258 8.259065 2.82167 22.9741 -0.655411.28;034 0.01818 0.966057 1.02299 -2.72963 7.25283 s 

2 0.963464 -0.3671t· 0.441443 0.16603 0.028969 13.258 8.259065 2.82167 21.43322 -0~65541 0.12049 0.01818 4.358405 1.02299 -2.72963 11.09159 s 

NOTE: ACTLIAL STATE: 1 = FAILE£) FIRM, while 2= NON-FAILED FIR~! 

STATE IS THE PREDICTED CLASS OF THE COMPANY i.e F for FAILED and S for NON-FAILED 
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