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ABSTRACT
Business firms are formed to operate 1into the foreseeable

ftuttires :Howgsven,ithere: areicases where a business firm fails to

fulfil the objectives for which it was formed or even to ‘sunwvive

in the environment in which it was formed. In such cases, the

stakeholders in the firm lo#se substantially, both in monetary

and non - monetary terms. Put, 18~ 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.

s thilsipaper, the aim was to formulate a model to predict

buginess #allures DEtsitn. some Kenyan companies that failed

within the 'period 1980- 1990, was collected. These companies weid

matched with comparable successful firms; and ratios from their

financial statements subjected to discriminant analysis,

The results showed that it is pessible tol predict failure

with upto 90% accuracy two years before the event. 1In this case,

current ratic, fixed charge coverage, retained earnings tolitatal

assets, return on total assets, return on net worth, average col-

lection period and-sales to total assets; were identified as the

the ‘eriticdlxatios that discriminate failed from non - failed

firms in Kenya.,



CHAPTER 1

INTRODUCTION /
gl BACKGROUND:

The predictiion o Business ‘failure has ‘for ailong ¢time ate-
tracted the attention of both Business managers and scnolgrs. 1he
failure of a business results in losses to various stakeholders,
e.g. money by lenders, tax revenue by the government, investment
by shareholders, jobs by employees, products by society 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

we lFl  Ssminese e ancen there would be a reduction of the costs as-
soclated with' 18 Failure is in various forms as outlined
herebelow:

l+1.1 Forms of Business Failure:

Generally bhusiness failure has been described as the in-
ability of a firm to meet its

obligations? 5

Two major categories of failure can be distinguished:

e ——— -t - — o ——

1. WESTON AND COPELAND: Managerial Finance; Dryden Press, Eighth

Edition pg. 952

¥



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
continually. Economic failure would also occur in cases where
the firm’s returns on investment are less than the firm’s cost of
capil el Intisuch  a situation; the owners may want to divest from
the business because their investment is not earning sufficient
returns. Partial liquidation reauilthnes s large scale cutbacks
in operations also falls under economic failure.

Financial failureé:

This is ind twe pPerspectives; technical insclvency and
bankruptcy.

A firm which cannot meet its current obligations as they
e ie it iie suffering from Technical insolvency:. This is the case
when current liabiiities exceed current assets. Whileubankruptcy
is a situation where total liabilities exceed the "Taip! valtes
O asset sonsie e a negative net worth.

' However.. not: all failure results in ligquidation and winding

up. Normally liqu}dation and winding up is as a result ofial catuvt

order.,

el Causes of Business Failure:
The causes of corporate failure could be internal or external?

Internal causes are mainly the result of bad managemant

\




Bad management may engage in malfeasance and fraud, thereby dis-
sipating the organization'’s resources and causing failure. Lack
of adeguate or relevant experience means management cannot be
able to cope and respond to the demands of the industry. For ex-
ample lack of responsiveness to technological advancements due to
application of obsolete technology thus leading to inabl 8 By et g

match competition.

Poor communication may lead to a communication breakdown and
loss HioH coordinatiqn.\ This will further compound the problem of
management for responses to environmental threats will be uncoor-
dinated, leading to eventual railure ‘of ithe firm.Also Inability
to control costs will lead to. financial distress and failure.For

example trade wunions may demand wages, the payment of which

leads the firm to financial distress.

External factors include Government action and restrictions,

o

e.g. foreign exchange controls and import restrictions may deny a
firm essential raw Materials and clamise tit sicol llapse,
Others may be natural catastrophes e.8 " Tirvregy and

demographic changes.

2, Dambolena I.G and Khouew: S0,

p

+ Ratio Stability and Corporate
Failure; Jourtial of Fapmnce, Vol XXXV, “Ng. 4 Beptl 1980 P& .
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1zt ] 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 follows:

Outeol counrtipbocedunes:

In these, the firm may continue to exist by getting an ex-
tensiion i tom its creditors i.é. postponement of payment of debts,
or by being granted a composition, where creditors agree to take
less than the full amount due in full settlement.

Merger:

Generally a merger forms one ‘economle unit from two
opimors previous units.  The failing firm Joins another firm,
elthier «asi an indcpendent subsidiary or it is absorbed into the

operations of the other firm.

Formal legal procedures:

These include liquidation or reorganization.

’

o

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

Egdition, pg. 984



Reorganization is undertaken if its thought the business is it

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

dation will result in extreme loss as compared to reorganiza-

tion, 1t invelves ‘4 rEetrfucturing of the business or scaling down

of it ST ohe nat oS
Liquidation involves closing down the business and-disposing
off its assets and wusing the proceeds to settle outstanding

ol aant o s



CHAPTER 2

LITERATURE REVIEW:
FATLURE PREDICTION MODELS:

The ‘prediction' of "failure  has interested both Academic

researchers and Business managers for a 1long time. Various

methods of prediction have been developed over the last G i

decades. These methods can broadly be classified as ratio based

and non-ratio based methods. These methods will be reviewed with

the accompanying literature below:

2.1 Ratio Based Failure Prediction Models:

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

bank loan-officers and credit rating ‘agencies to assess the per-

formance of business firms and pinpoint candidates for failure or

loan default.
ThHie ‘use of ratios ds~-based on the realization that failing

firms’ ratios are significantly different from nogf-trailang hviRne

rat iosd

4. E.l. Altman: Financial ratios, Discriminant analysis and ine

Bradictl oniiiio filicorPanate bankruptcy; Journal of Finance,

Mo XX T Nouwied,, Sept sy "TOGR |



Generally ratio based models are in two categories:
i) Univariate models
i1) Multivariate models

In this section, both of these mode}§ﬁyill,bemggrveyeq,”and their

strengths and weaknesses highlighted.

2:1.1. Univariate Models:

The key characteristic which distinguishes these models from

other ratio based models is that analysis is based on individual

ratios. Thus overall assessment 18 a product of " the individual

ratio assessments.

TAMARI (1966) Studied the balance sheetg of ‘sixteen in-

dustrial companies in Israel which had been declared bankrupt and

Twelve companies which were on the verge of - bankruptoy: in. i

five year period 1956 - 1960. He found that the financial ratios

of these companies were lower than for the industiy  g& . .5 ' wheda

for the five years pPriloritt e bankruptcy; and that indeed these

ratios had fallen during the period.

Debt ratio, Net profit margin and quick ratio, were found

to have dropped markedly during the five years praor s to

bankruptcy. Specifically he found that 70% of the bankrupt com-

banies had a current ratio dern a1 e Nt e only 30% ofa ]l

industrial firms in Israel had a similar ratio between 1958 ard

1960. Long term financing was insufficient to cover long

term in-

vestmenty, while the relative share  of equity “meas  lTowbid e



bankrupt firms in the year prior to bankruptcy than among all in-

dustries in the five year period reviewed. Majority ‘of ‘banlkpupis
companies made losses in gggp pllit.ofoupbe  five . wyears  prior. Lo
bankruptcy while the industry profits actually rose by 80%

Tamari constructed an index of risk whereby ratios con-

sidered as indicators of financial soundness were weighted, ac-
cording to their importance to the financial analyst. ‘when tne
index was tested, it was found that firms with below 30 points
had a higher probability of going bankrupt than other firms, gay

those with 60 points or more.

An example of such an index follows:
11(4 1) &

vty

Ratio Points
Eauitey dcapitvad Mot al dliiabilinties 28
Frofit trend l 25
Current ratjo 20
Value of production/inventory ‘ 10
Sales/receivables : 10.
Value of production/working capital ko)

100

Adgpted: from Meir Tamari: Financial ratios as a means of

forecasting bankruptcy;

management international

review, Vol.4, 1966pgl9.



BEAVER (1968) in a SR veyial “H Sa i Ved Yand 79 "nanis failed
firms drawn from Moody’s industrial manuals during the period
1954 Eo= . 96 488 Found et hat non-liquid asset ratios were better

Predtictions Sad Faill Wne both in the short and long term.

2.1.2 Multivariate Models:

ALTMAN (1968), used financial ratios and the technigue %ot
discriminant analysis to develop a model to predict corporate
bankruptcy. Discriminant analysis is a way of classifying an
observation into one of severalia priori groupings or make pre-

dictions where the dependent variable appears in quantitative

o mm >
*4 Altman’s model_mgqqpp§g§wwq“w§qpre which "discriminates"
/) i i Bl A LV 5
bankrupt from non~bgnkpupt fyrms, while wunjivariate models

——————— S
e ———————

evaluated each ratio at a time to assess potential failure,

The model took the following form:

S B VKDY o NEXS v VAR & ¢ o0 sVnXn

S5« Edward I. Altman: Financial ratios, discriminant analysis and

the prediction of corporate bankruptcy; Journal of Finance, Vol

K8 LEAC NG 4, BBt ira g8y

£



kLt “was used to transform individual « values to a single dis-
criminant score or % value which would was used 4§ tos icliasasfy
Teirns ‘ Vilbaree VE2 ViR i sV - dpaidaiis discriminant coef fieimaiish
thle LS G D e S aré independent variables.

A sggglgﬂgjﬂﬁﬁ corporations drawn from the U.S.A was used,
33 being firms which fiiled for bankruptcy during 1946 - 1965; and
with an asset range from $,5:7 pillion. to.sd28.9smillisn, Mhasa
firms were carefully‘matched With eauel sized firms. which: were
not bankrupt, thus making 66. He used Test data for one report-
ing period prior to bankﬁyptcy.

Using the Balance sheé{S and income statemeﬁts of the fimpms,
he calculated twenty two ratios These Qere incafive broad
categgriééwi.e. prafitvabiidity leverage, solvency, Tiguiditye i and
aelRitvil by ralti o)

Using sstatistical significance tests, evaluation of inter-
correlations among ratioé,observation of predictive accuracy ot
various profiles and personal Judgement; a ratio profile was es-
tablished and the discriminant function was 'as follows: i

7 =u0.012K1+0.014X2+0.033X3+0.006X4+0.999X5 Q.
whete X1 € working capitél/total assets

A3

retained earnings/total assets
X3 = earnings before interest and taxes/total assets

X4 = market value equity/book value ofitotal debt

X5 = sales/total assets

Z = overall index

10



Firms with Z scores greater than 2.99 Were folund te' be Win
the non -~ bankrupt sector while those wi th ‘& seore-below 1 .81
all went bankrupt. This left a gray area between 1.81 and 2.99. A
timmetal ling in this area was difficult Eoricillas st

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

ottt tihe variabiliee s sandlat 0001 level X1 to X4 were significant.

X6 did net 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 yearsito bankruptew, the model achieved
s e ————

;2% aé:uracy in classification.

Using secondary samplgs, one of bankrupt firms and another
of non—baﬁkrupt firms, the model achieved 96% accuracy in clas-
sifying bankrupt firms, " land 79% accuracy in classifying non-

bankrupt firms.

When testing was done for more tggQM“pwo Means, " the

prebiicr ooty GRS i

mode 1

broved unreliable, which implied that it could only be accurate

upto two years prior to bankruptcy.

Potential weaknesses:
Gray area:

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

resplting odna THie of ignorance. This can present difficulties

in practical application of the mode] .,

11



Difficulties in interpretation:
In pfactice its difficult to give ‘meaning to ‘the 72" score,

Onescannots be able to say what a given measurement means in any

terms,

Altman’s model was reliab

e ———————————

le for upto two years prior to

bankruptcy. However this is too short

aukiygmfor third parties,

especially long term lenders to extricate themselves from the

failing institutions without incurring considerable losses.

ALTMAN and McGOUGH (1974) Sought to develop a criterion

: A
to aid the auditor in identifying situations ﬁezg the status of a

company as a going concern is in doubt.
They tested Altman’s model with data from 34 companies

that went bankrupt since 1970. They examined the annual revarts

of these companies prior to bankruptcy to determine the relevant

Z=Score jand the corresponding auditors’ opinions. Their con-

clusion was that the model had shown superiority in signaling

going concern problems for companies that actually entered
bankruptcy, and could be an effective aid to the auditor in form-

ing his judgement.



DAMBOLENA and KHOURY (1880 sought to improve on

the Altman model by Ot roldu ciinig 8tna tio stabil ity in the | dis=

criminant model. . Théy held that it was the stability of every

ratio that is relevant and not just the earnings. Therefore they

uSedh S ataitiae stability measure and stepwigﬁm

dilsepiminant

analysis.
A’ sample " of 46 firms from the United States, paired into

failed and non-failed categories was used. They extraéted data on

12 financial statement items for 8 years prior to failure,. for

firms that failed during the 1969-75 period.

o et ol di o they calculated 19 ratios as well as four
different measures of stability namely standard deviation of each

ratio for three and four years periods, standard error of es-

timate around a 4 year linear trend and ceefficient of variation

over four years. The ratios were grouped into four major groups

L@ Profitability, activity, turnover and indebtness measures.

Predictive accuracy of a model without stability measures

was tested and compared with the accuracy of one with stability

Measures. It was noted that the model with: stability measures was

SUperIor:

s

in predictive accuracy.

13
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Limitations of Ratio Based Models:

Ratio based models are subject to some of the Iimitationsitor

financial Fatiise s the main being that they use accqunting

data.Accounting data is .subject to .different interpretations and

€ven manipulation, . Use of different accounting methods as in in-

ventory valuation and depreciation. For example, two firms with
similar performance and financial position magEs weport. .« different

Profit figures and asset values due to differences in accounting

methods.Subsequent ratios will reflect these differences, and any

mode 1 analyzing these two firms may classify them as different,

whereas there is no actual difference in performance or financial

Situation; but merely accounting manipulation.

A

In @ the:nabsenoe:t of financial accounting data, ratio
analysis is impossible to carry out, thus ratio based models can-
not be used.

Thig {8 a problem 4in"a country like Kenya where many

small businesses do not maintain’ any accounting records at a el

or keep them in incomplete ' form. Its difficult to calculate

o

financial ratios for such firms, hence impossible to use

ratao

based models to predict their failure or otherwise.

14



2.2 NON.RATIO BASED MODELS:

In business failure prediction, Lhere are models which use

other basis than financial ratios to predict failure. Though

such models are not as common as ratio based models, norn as

easy to understand and apply, they can be very useful ' an - cases

where there is suspected or

known falsification of financial

statements, or where such statements are not available.

CATASTROPHE MODEL:

This model is very useful in situations where the path
towards failure is not smooth and continuous, but is explosive,

sudden or catastrophic. Catastrophe theory maintains that

changes in a systems parameter can cause catastrophe behaviour in

a dependent variable or state.S

Catastrophe models have three important properties:?
Divergence:

Small continuous changes in parameters or initial conditions can

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

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

behaviour; Journal of finance, vol. XXXV.NO.3, December 1980.

7. Ibid pg.1190 X

15
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Asymmetry:

Implies that as parameters ilncrease or decrease, there wilid be a

discontinuous jump in the dependent variable as a parameter in-

viroases. which' "will be different from its behaviour when the

bParameter is decreasing.

Stability:

Catastrophe condition is robust to marginal changes in the under-

lying relationships, i.e. some relationships may change mar-

ginallw 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 attack to defense as fear begins

to gradually dominate rage.( see diagram 1)

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

causing a high level of aggression.But as fear is

increased, keeping rage constant; aggression will gradually. fall

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

8. lapge - digbont intous “ifall n aggression. (point 3).This is

catastrophic behaviour. Such a situation on an equilibrium sur-

face is folded and represents the cusp catastrophe.

16
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Figure g
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Using the aboves logic Ho and Saunders (1980) developed a
Ll
catastrophe model for bank failure. Using probability of failure

as the dependent variable and the riskiness of the bank and ac-

Livaties of regulatory bodies as parameters, they were able to

show that even if regulatory bodies were to act as lenders of the

tast resort infinitely, & catastrophic jump in the probability of
failure of a bank coulddpccur. (see diagram 2)

In the diagram, as the .bank increases its risky Y0l oang
portfolio, hence its riskiness, depositors react by withdrawing
depogitg: (d). Initially @ha bank aan cover the withdrawals by
drawing” on. ifg capiﬂal 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 Pesont s (im)

But as risky loans increase withdrawals increase and

regulatory bodies lend more, and the rate of intervention even-
tually overtakes the bate of withdrawals, {(point =7, Beyond this
there will come a point where the probability of failure {f ) v 0ol
suddenly 1rise in a discrete fashion thereby producing a

catastrophe.

In Kenya,margﬁp(basedvmodels‘gannbt‘bereasilysapglied, for
the stock market is small and only 56 firms are ‘guoted  in fhe
stock exchange. Therefore a ratio based method is chosen, for it
“makes it possible to incorporate all firms, whether ’ publicly

guoted or notsy

18
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CHAPTER 3:

3.1 STATEMENT OF THE PROBLEM

Business enterprises are usually formed to operate into the
foreseeable ftur@iiihis s iscithe RaSLSS @P <t he going concern
assumption.But when failure occurs, the going concern assumption
18 ctudiolatad o amd o b various stakeholders incur substantial
losses. . Bueh.  ouae could be avoided or reduced if there was an
early warning system to Predict impending doom. The ProihYen

therefore is one of‘developing a discriminant function to Predict
—~— g

such failure before it actually occurs.

3.2 OBJECTIVES OF THE STUDY:
This study aims at QEX§}QEEH§ a discriminant function for
s din prédiating failured in Kenya. Further, ‘the function gof

developed will be tested.

3.3 SIGNTFICANCE OF THE STUDY:

The study would be of interest to stakeholders in business
ftirme, for it can be useful as an early warning System to predict

impending failure. T R R g T useful to scholars and

academicy,  for-it would add. to the body of knowledge and provide

a basis for further research in businegg failure /

20 ‘ ; \



3.4 RESEARCH DESIGN e

The population of interest is those companies, registered

| ¢

with the Registrar of Companies; that wenﬁ\}nto receivership“from

1980 to 1990, Data has been extracted from the annual accounts of

these companies, for four years prior to year of receivership or

ligquidation. Each of these companies has been magehed WasEhe ® o
similar non-failed company, on the basis of industry and absolute
net assets size, and ratios calculated from these acepunte. fTol=
lowing the method used by Altman. These ratiocs are ‘the follosme
a0l

Current ratio®

Quick ratio

Working capital Lo total debt

Edlity 4o tokal liabilities

Total debt té total assets

Times interest earned

Fixed charge Coyerége

Cash flow coverage

Retained earnings to total assets

Profit margin on.sales

Return on toﬁal assets

Return on net worth

Inventory turnover

Average collection period

Fixed asséts turnover

21



sales to total assets

o) TECHNIQUE OF ANALYSIS
Discriminant analysis has been used. Specificalls, ; a0 die-
criminant function was formulated from the ratios. The function

is in the form:

N
i1

alxl+a2x2+a3x3+...+anxn.
where :

Z

discriminant score

discriminant coefficients

Al Ag L e

Rl it s i independent variables

22



CHAPTER 4:

41 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 this case, the aim was to determine that Set  of Nnatice

that maximizes the differences be tween failed and successful
flpmgs . A Jthlal %umple_qgwﬁyﬁgeeq y“t, 28 were’'calculated from
the financial statements of 20 compdnles 1n Kenya that failed

e, - e ——————

between 1980 and 1990 (SEE APPENDIX l1). These ratios were  inide
ENE L S| subjected to discriminant analysis, the results of
which are shown in APPENDIX 2 To eliminate the ratlos with a weak
pre d1c11ve power, a correlation test using a statgraphics package
was carried out and ratios with g gorrelation 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 that contalned all the variables,( see dppendlx 2)) This
Was done mainly because of the data Capacity lim;tat;ons of e

.
...—--....___.._.._—_..-.—._— L

8. Nderitu M.M. Unpublished M.B.A. project,1989 pg '28-29.



statgraphics package. Ratios remaining after the elimination
were subjected to further discriminant analysis, resultingtintthe

following discriminant funcétion: (FULL STATISTICS: APPENDIX g5

iR

Z=—0.36716x1+0.16603x7+13.258x8+2.82167x10—0.65541x11+

0.01818x13+1.02299%x15-2.72963

where;

xl = current ratio

x7 = Fixed chérgg coverage

X8 = Retained éarnings to total assets v
xlb = Return on 'tetal assets
xLl = Return on'net worth
x13 = Average collection period
x151= sales to total assets

The above ratios are are discussed herebelow:
currentratio:

s rat}o is calculated as current assets divided by cur-
rent @ liabilities.It indicates the extent to which claims of a
short term nature are covered by current assets, 'these being as-
setaiiatiirat g expected to be converted into cas’. uith\x gy 2
maturity period of the claims, Though no standard exists  as to

[

24
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the level of‘this ratio, it should at least be el i implying that
elaims . of. . a salhaen term nature should be covered by assets of a
short term nature.
Fixed charge coverage :

Fixed charges include interest pPayments, 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 Trom « the income generated ffdm its

obligations., The ratio is calculated as follows;

Income before tax + Interest charges +Lease 6bligations
\

il =i s e o ol e B -

Interest charges + Lease obligations
\ '

Retained earnings to total assets:

Thia ‘ratdio, calculated by dividing retaihed Profits by the
total assets, ' shows how much of the income of the firp s

Ploughed back into the business. This jis important because

retained earnings comprise one of the Principal Sources of inter-
nal financing.

Return on total assets:
) R \\
Return on total assets indicates' how effective Ly the, ¢ fibian

has employed it8 total resources, This is important because Yor

survival, the' firm should be able to employ its resources to gen-

\s

¥
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erate sufficient returns to Justify their investment. The ratio
is calculated by dividing Net income pPlus after tax interest ex-
pense by total assets.

Return on Net worth:

This indicates how much return the shareholders investment
is ea}ning 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 suEMvEL Gdb is calculated by
dividing Net income by Net worth.

Average collection peviol (400 )

AR O RS A et e e e R average period the firm has to wait
from the time it makes a sale to the point when the rPayment is
received, "It indicates “Hey well management is able to collect
cash from sales, for a heavy burden in receivables indicates tied
up capital which could be otherwise invested elsewﬂere to
produce some returns.THe ratio is calculated by dividing receitv-
ables by sales per day.

Sales to total/assets:
This raéio indicates how much a given investment in assets

is able to generate in sales revenue. Geherally the more sales a

given’ leVel. of &ssets .earns the better the rerformance of the

18
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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
iE_E;;ya; ;;rrent ratio, fixed charge coverage, retained earnings
to ‘ftotall v assets, retUrnicon “totall’ assete, retunn = on'ihet
worth,average collection period and sales to total assets can be
used | sueccessfully in s predicting” failure Tor'a Period upto' two
years before it occurs;

This suggests that stakeholders in a business enterprise
should pay attention to 1iquidity; leverage and activity ratios.
However the model attained an overall correct classifjcation of
895% in the first one year, which is similar t6 résults obtained
by Altman (1968). Thié éhould however not be construed to imply
that these are the only rapios that can predict failure shahasd
fully. It is possible that other ratios can do equally well, and

thus the results herein should not be taken like holy wr1r&
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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 ratiosn
The.: faet that sliehscan:hedp, predict faiiure 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 the fol-
lowing limitations:

IThe ratios used to deveiop the model are only a few among a
large number of possiblé 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 ?ears before it actually occurred. Tamari (1966) identified
Debt ratio,, quick ratio,and Net profit margin as good predictors

‘ _ “ Db
of failure in Israeli companies. In this study not all the f!Lﬁﬁ

sible wvariables were tested, due to limitations of tiame .

)
/’
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VThe software package used had limitations as to the amount
of idata it could “take s Phus the dinitial ldtus worksheet on which
the ratios were calculated had to be substantially reduced to fit
Into thes idata Hcapacityiscfitiihe statgraphics package 1ned S6i40
kilobyte DOS microcomputer. A more robust software package
could definitely have done a better job.

The matching wsampled ofitcgdccegsfll Lirms ilcoculd not Dbe
strictly matched on stratified random sample basis for financial
information on privately owned companies i§ 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 ‘shsy fiva« pillies
more. 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 failurves do
constantly occur. In the mid-eighties for example, there were
mass failures of indigneous financial institutions, and yet this

did not stimulate research into failure prediction; despite the



heavy losses that were incurred by various stakeholders, which
could otherwise have been avoided if such failure could have been
Predicted 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 research. However the problem of data
availability remains acute, as those managing many firms consider
financial statements to be confidential information and do not
easily release such information particularly where the Tlrm biss ey
Potential candidate for fdilure.

Therefore .a  concerted effort is necessary on the part of
both academicians and business managers, for research in the area
to be comprehensively undertaken. Managers to provide the neces-
sary information, and academicians and researchers to undertake
the relevant research.

\

/Of particular interest would be inquiry into 'ﬁhath@r Yo gee:

companies that decline to disclose information about themselves

o R L SR

and are hostile to researchers are failure candidates.
SO Ml = oy 'M"-\"‘“—-‘—-_-.*_-.._. E
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X14
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AFPENDIX {: FINANCIAL RATIOS USED FOR THE SAMPLE FIRMS USED TO DEVELOP THE MODEL.

Year
a—

+#0TE:

P PO BRI PR R R BRI RD B e e b s b ek bk Rk bed b

i X2 X3 X4 s 5 -

LTI 0.646463 022016 D.816371 0550548 054507 0,045
DosE0n) 0491613 -0.03507 -0.08247 1.0G9893 ~0.54507 -0.8345)
D379 0,209 04010 1377395 0.420628 -0.86204 -0.8624
DAL 0065958 027247 DATOIS 0691081 1.3978% 1.39289%
076796 131554 -0.10807 0206069 0.629139 1574416 -0.28466
073 0,381168 0.000009 0.638059 0.4373% -0.60213 -0.60213
e (L460397 -0.20717 D.3TME1 0.729669 0.0825%5 -0.2975

§,452786 0,853068 -0,37303  0.01762 0.984233 0.248826 -0,33757

01267 0040263 0960736 0,093004 -0,33757
Lo L2 DR e 0 6.0 .o
O (LS61218 0,962 0196349 0879546 2.8086% 2.80869%
L 0.Agsal 76465 QA6 D.TUIEED 4180049 3,007
L7008 0908 000205 0131422 0.98TE21 6.057903 616776
L 2917l 1LOITI0L 064528 D6 4452 425974
ST ez 143418 1067120 0499946 8532757 8520757
13,9502 s G802 028202 063678 1225169 1.225169
1524590 0l 045579 096974 0.518948 1.SOGRIS 59975
AL e 1,565 1266682 0550265 4164752 4.68485
LSIMET e 40613 07628 0552755 2.03845 -1.60837
L 11019 -0.24014 D.SZ56M 0.562629 2L 209955

o

Code 1 implies @ failed firm,

while Code 2 implies a ron-failed firm.

X8

-0.21258
-0, 20173
-0, 07463
-0, 0422
01, 073645
-0. 03276
-0.10932
-0, 30958
-0, 00238
-0.0714
-0, 09314
0.012429

0. 025049

01510128
0.545248
1, 0949%
0. 438477
{1, 199679
{1, 295581
0. 063794

-0, 20886
-0, 05322
-0, 23089
0, 029412
1.804204
0.637014
1. 016501
0, 010338
0,374243
010903
-0,07679
0.108527

X
-0.11731
-0, 14275

-0, 0822
1. 040417
0, 043337
0. 154242

-1, 159914
-0, 08785
-0, 00276
-11, 36342
0, 147019
1.083776
0. 003497
0.142182
0. 022644

003559
#, 098533
0,099422

0. 07006

11
-0, 16043
1.538032

-1, 13361

0.13083% 6.

0, 256568

0.420779 &,

-0, 58871
-5.57248
-0, 0704
-1.73474
0, 924043
0, 18309
0. 030477
0, 059125
0, (138248
0. 026779
0. 0890E3
0,220174
-0, 22063

0.0797¢8

4,439644
4,439644
21.36895
0,976244
2. 23961
1110783
1367218
0,637288
1150387
4,270897
16,9798
10, 64585

X13
194, 4744
31, 26281
5. 32388
14,59249
14,70618
56, 0334
24,9437
63,4323
£32.4323
78, 26853
92, 69863
188,977
142,5379
82,78135

30,767
25, 96505
104, 3585
£, 295994
1.594677

, M4,

0.159511
25.59285
0, 332874
1,400475
0,69339
2154792
1.415122
0.6042
1.93085
1,694731
2.662955
1, 77667
7.33545
4,556063
1, 290438
1.9702
0,241648
9.917693
1,495
6.115693

X153 1-SCORE ST
B 139700 =1, 0990 F
4.812486 1,54397 §
0.297324 -0,734 F
0.620911 -1.3355 F
0.511112 -5.6659 F
1.306919 -0.175 F
0,641124 -0,5827 F
0.420645 -4.1035 F
-0.00276 -1.303 F
1.298813 =0.0313 F

31846 -10.333 F

{1, 656542 7.27416 S
1,308245 0,33562 §
0.982394 2,7113 §
0, 093906 6, 22065
0.943707 0.42269
. 114313 4,25705
0.802824 1,71118
1.244614 2.0692% §
,825413 2.18481 §

[ o R o B R ]



AFFENDITX & RESULTS @F THE INITIAL DISCRIMINANT FUMET TN LIS T G
ALL THE 15 RATIOS
Di=ce iminant amaly=sizs For YEARRL. YEAR!L

i me dmirEnt [ ey E L L Foeelsd ive Carormical
Frogpmet 1o Frem e oot Bome Correlation
1 10, 784926 Lo, 0 T

Foppst i oms Wilks D T A T [ = DF Sig. Level
Dot 4 vt | Loambc e
1 T R b FE. 901624 i . R0

[izcr iminant fralyeis For YEARRL. YEARL

Starclardi zed
el

e

L85

X4 ~ I, 3E
X5
X
"
Z
®
Y10 Sl
X11 -1 . 4167

AT
ALl

I I O

e

apdiasr ) 1

X113
114

15

i e dmd et Aramlysis for YEARRL . YEAR]

Umztandardi zed Dizcriminant
X1 -1, £7440 -
Xz 4
X3

Frape U f Ficients

X o, 6150

X : L L)
X1 T 4,.3%400
X11 - e
X1z 0, 4
X113 0, s

X149
X1

CONSTANT




Giroup Cenbrodds 1

4 -3, 11552
s R R

Clazsificabion Results For YEARRL.YEARI

............-,..—-.......-_.............,.—-......‘.......-..——..-—._._................

Gotoa ] Groap “%
1 10 1, K
o [t i

P B Mowt -L ML E T L (ot percenhages)

s TOTAL
L LI 10 100, 0
a0 10 100, 0



AFFENDIX

Dimeriminant Anslysis

e RESULTS OF THE FINAL DISCRIMIMANT FLINCTION

= YEARRL1. YEARIL

(T

[iimeim
Fumct
1

Carnomical
Corralatian
o e

Felahive
Fre ot ape
10, o

imant Eigemva lus
1
L Ay B

Drezp v
]

Fupct iors

LF

it

Wilks= Gkl - Souasr e i
L ekt s

1647223

1)

26 1E0el 6 7 L D07

o Lo ]

Sharclar ol ze

X1
X7
X
i
sl
Kl
Al

Llrvetaarclar o i

1

i

X

X1n

al

X1

X155
CONSTANT

Grmup
1

&
i,

Camtr

Dizeriminant Analysis for YEARRL . YEARI

A Dizcriminant Funobios Gz fFioienhs
il
-1 . 12049

R

s ZEIDG

— 1, DT

[rimor iminant Aralysis for YEARRL. YEAR]

sl Discriminant Eurctiorn Coefficients
1
[izet iminant Aralysis for YEARRL. YEARL

i -

col ol

Feldned
P R



flaszificabion Reswltes for YEARRL. YEARI]

Fredicted Group (count percentaos)

Actual Groups 1 Z TOTAL
il 10 10, o i o 10 NS A
2 1 s i S, O 10

ot @ 58 8
oo cais eiun sonn oo dae) o i e e oo amid Lbte [0 Utk Sual T HueD (it 9] S £ et S U Epe vt Sk (st fesn (S ARSE (SN - - e ot o e e e boee e ooie sete e e G e beee bom boce boms o e e o



Year 2

+#NOTE: State implies

11 COEFF. ¥7 COEFF. 18
{ 0.90446 -0,0367 -2.2702 0.16603 -0, 1383
1 1.09143 -0,0367 001524 0,16603 -0, 0365
1 0.51433 -0,0367 0,30077 0.16603 0.0133%
0.52475 -0,0367 1,82198 0.16603 0.01663
1,31554 -0,0367 0.46693 0.16603 -0.3263
0.88332 -0.0367 0.14719 0.16603 0.00764
0.46079 -0,0367 0,41364 0.16603 0.00463
0.46322 -0.0367 0.41364 0.16603 -0.2096
1.04333 -0,0367 0,47273 0.16603 0.00063
0.74041 -0.0367 -0,684 0.16603 0.00336
2 0.51789 -0.0367 -3.0661 0.16603 -0.4032
2 1,57438 -0,0367 2,66263 0. 16603 0,02369

2 1.01497 -0.0367 -0.3623 0.16603 0,02432
2 2,65479 -0.0367 -0.2333 0.16603 0.19873
7 8,82396 -0,0367 9.42743 0. 16603 0,44467
2 1,20865 -0,0367 -0.0423 0. 16602 0,08203
2 11,3557 -0.0367 1.39395 0.16603 0.46126
2 2,07359 -0.0367 1,393%3 0.16603 0.11879
2 0,58189 -0,0367 -2.763 0.16603 0,39737

2 0.02573 -0,0367 17,321 0, 16603 0.14974

{
|
t
1
1
1
1

that class the companies in

APPENDIX 4: RESULTS OF TESTING THE MODEL WITH COMPANY DATA TWO YEARS FRIOR TO FAILURE

COEFF.  XI0 COEFF. Y11 COEFF.  X13 COEFF
:3.323 01333 2,067 0.2 .64 206.8 . 01818 0.2731? 1?35255 -gngggé 3QS§3§§ -
.25 _nobggz 2.82167 ~0.895 -0.6554 34,3579 0,01318 2.59227 1.02299 -2 729 1,54597 g
1.2 1. 282167 -0.0269 ~0. 6554 893756 0.01818 0.18671 102299 -2. 709 -0.7%
2.758 0. 02245 2.82167 0.06011 -0,6554 12,063 0.01818 063209 1.02299 -2, 779 bl
:3.323 0. 00614 2. 87167 ~0.0334 -0,6554 36,6213 (L01218 0. 64092 1.02299 -3'3332 ::'2223 :
; 3 0.17997 2.92167 0.4 -0.6550 79,881 0.01818 0,98384 1 02299 -2. 729 ~0. {175 :
12,258 0. 00468 2.82167 0. 01387 -0, 6554 37,5195 L.01818 1,31645 1,02299 -2, e
12,258 003234 2.82167 0.34066 -0, 6554 27,2283 (01818 0,96908 1. 02299 P
12,258 000065 2.82167 000909 -0, 6554 64,9815 C.01318 0, 00065 1.02299 e ]
13258 -0.09%4 282167 -0, 2546 -0, 6554 64,9815 0.01818 1.67964 1,02299 -E';zgﬁ el 43
17,958 0. 1643 282167 6.21789 -0.6554 69,5319 £.01818 1.29562 1,02299 -2, ek €
12,753 2.59458 2. 82167 0.30514 0. 6554 57,5009 0. 01818 1.11328 1.02299 ke og
12,258 002862 2. 80167 015875 -0, 6554 54,2897 0. 01818 1,96744 1,02299 S
13,258 0. 15765 2.62167 007871 -0.6554 60,4408 001818 1.45711 102299 e
12,758 003098 2.82167 0.06496 -0.6354 18,604 0.01818 1,45711 1,02299 e
1,958 ~0.0287 2.82167 -0, 1481 -0, €554 69,1778 0.01818 0,62322 1. 0229 -5'736£ i
13,258 016759 2.82167 0.22602 -0, 6554 34,1953 0.01318 0.10909 1.02299 -2';L'A g
13,258 008772 2.82167 0.24059 ~0.6554 78,0942 0.01818 1.17398 102299 -2, a0k
13,258 -0.1297 2.82167 ~0,2447 ~0.€554 7. 10506 0.01818 1,06266 1. 02299 -z';ﬁéi 2'711!8 .
19,258 010435 2.82167 0.07594 -0, 6554 49,9622 0.01318 479424 1,02299 -2, 7236 é'ﬁijé? :

the sample are classified to be in, 1. failed (F) or successful (8)



APFENDIN G : RESULTS OF TESTING THE MODEL WITH A HOLDOUT SAMPLE OF FIRMS.

ACTUAL X1 COEFF. X7 COEFF. v COEFF. X0 COEFF.  X{1 COBFF. Y13 COEFF. Y15 COEFF. CONST. I-SCORE
1 0.026251 ~0.36716 -0.02388 0,16603 0.014942 13,258 1,606755 2.82167 28,0518 -0, 65541 0.29746 001812 0,245559 1,02299 -2,72963 -55.4647 F
{ -0.05032 -0,36716 -0.00783 0.16603 -0.02911 13,258 7.57346 2.82167 o5, 42697 -0,65541 3606362 0,01818  2.2657 1,02299 -2.72963 -1.82609 F

| 018763 -0, 36716 ~0.27534 0.16603 -0.18953 13,258 6136461 2.62167 o8, 46535 ~0.65541 0520962 0,01818 0.171009 1,02299 -2.72963 -6.37662 F

| 045177 036716 -0.00691 0. 16603 0.006241 13,258 2.810897 2.G0167 7,423369 -0,65541 0.666198 0,01818 0574629 1,02299 -2.72963 1180599 §
| 0.07547 -0,36716 -0,31327 0. 16603 -0, 14798 13,258 1,800152 782167 49,3250 ~0,65541 0.473843 001818 0.582655 1.02299 -2.72963 -3L.394 F
5 0097968 ~0.36716 -0,22069 0.16603 -0.10457 13238 16. 13007 2.80167 62,2501 -0.65541 1,397603 0,01812 0, 748356 1,02299 -2.72963 1481731 §
> 0563674 -0.36716 -0,00126 0.16603 0,001261 13,258 0,983071 5 a2167 60,3665 -0.65541 0.875609 0.01318 0.09918 1,02299 -2.72963 -52.7035 F
2 -0.00575 -0.36716 0.012276 0.16603 0.015467 13,258 7.604047 2ao167 16,3008 065541 1.629834 001812 1,067262 1.02299 -2.72963 9.373435 §
2 1. 78635 -0,36716 0051131 016603 0.09104 13,758 8, 259063 peote] 22,9741 -0.65541 1281034 0,01318 0.966057 1.02299 -2.72963 7.75283 §
2 0963464 -0,36716 0.441443 016603 0.028969 13,258 o, 2oaeR 2.82167 21,4332 -0,65541 012049 0.01818 435405 102299 -2.72963 11.09159 8

OTEs ACTUAL STATE 12 FAILED FIRM, while 2= NON-FAILED FIRM

GTATE 16 THE PREDICTED CLASS OF THE COMPANY i.e F for FAILED and § for NON-FAILED
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