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8 TRACT 

The objccth c of thi tud~ \\Cre to dc\elop a discriminant modd incorporating tinanc1al 

ratio tabilit) that can be u cd to predict corporate failure. to identify cnucal financial 

ratios \\ith igni1icant prcdicthc abilit~ and to measure the impro,cmcnt in the.: prcdicti\c 

abilit) achic\ cd b~ incorporating a measure of stabilit) of financial ratios to the 

discriminant failure.: modd. rhc study. ''hich co' ered the pc.:nod bct~een 1992 to 2000, 

''as based on 20 companies: I 0 failed and 10 non-failed. /\ failure prediction model that 

discriminates bct\\Cc.:n failed and non-failed companies was devl!lopcd using ratios alone 

and subsequently incorporating ratio stabilit) using the standard deviation of the ratios. 

The finding... ho'' that it 1s poss1blc to predict corporate failure '' ith up to 70 percent 

accurac) three year~ before its occurrence. using ratio stability discnminant model. 

Funhcr 'alidation of tht.! findings suggest that the pred1ctl\ c accuracy '"as significant!) 

better than chance. ~et profit Sales. "-et prolit'Total Assets. Current Debt lnYcntor). and 

Total Dcht I otal Assets were identified as critical financial ratios in predicting corporate 

failure In general the liquidity. protitabilit) and leverage ratios were found to be 

signiJicant in company failure prediction. The abilit} of a firm to meet both short-term 

and long-term obligations was a kc) indicator of a compan) ·s failure path. 
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HAI,TER OJ 1 E 

INTROOtCTIO~ 

1.1 8 \ ( 1\.GROlJN l> OF 'I liES f liOY 

Variou attempt ha\ c been made to predict the failure of companies. Be;l\ cr ( 1966. 

1967) con idcrcd the predicti' e abilit) of indi\ idual financial ratios for this purpose 

Altman ( 1968) u cd the muhh'ariate discriminant analysis to combine several prcdtctors 

into a modeL \\hich was more successful in predicting failure .than models using onl} 

financial ratio one at a time. Deakin ( 19-2) and Kcige (1991) used a similar model based 

on financial ratios and obtained imprO\'Cd predictability up to two )Cars prior to the date 

of failure. Ratios based on historical accounting information are often con5tdercd as 

benchmarks for evaluating the financial condition and performance of a firm. f-inancial 

ratios an: used for all kinds of purposes including the assessment of abilit) of the lim1 to 

pa) its debts. the evaluation of busine..,s and managerial success and e\'en the statutory 

regulatton of lim1's a perfonnance. 

Business failure is costl) to socict). and its prcdtction is then.: fore beneficial. r he reason 

ratios arc used as opposed to absolute \'.slues. is a mathematical one. and is basically in 

order to facilitate comparison by adjustmg for the ..,iLe I lowe\ cr. this assumes that 

ratios posse s the appropriate statistical propcnu!s for handling and summariting data. 

Corporate failure has increased in intensity in the l"st t\\o decades. rhe commercial 

banking for instance has been severely shaken in the past one and a half decade. f hc 

5tabilit) and financial integrity of the industry has bee, a subject of concern. Bankers and 



other regulators ha\C come under SC\cre pre urc tu strengthen and make public their 

cJTons to identiry and disclo. c potential failures. ( · ametz 1997 ). 

\\ hilc Altman's (1968) work addre. sc the quc!>tion of corporate failure. the treatment is 

far from adc4uate. h is the stability of every ratio O\ er time that is relevant as this rna} be 

a pointer to a fim1·s financial stabilit~. Dambolena and K.houry (1980). Pinches et a/ 

( 1973) ha' e cmpiricall~ documented substantial changes in some of financial ratios 

O\ crtime. l'his is problcmattc when industries differ '' ith respect to factors of 

producuon. product life cycle. compctlll\'e structure and dislributton mode. '' hich cause 

indu try differences in \'arious measures of financial condition. 

1.2 ~TATEMENT OF THE PROBLEM 

"J he corporate failure literature contains a number of methodologies used to discriminate 

between failed and non-failed firms. The better-known multivariate studies usc multiple 

discriminant analysis. Altman (1968) and Altman et a/ (1977). ln business failure 

prediction. there are other models that use other basis than financial ratios to predict 

failure such as the catastrophe model. fhis model is useful v.herc the path towards failure 

is not smooth and continuous. but is explost\·e. sudden and catastrophic. (Ito and 

aunders. 1980). 

The validation results testing the predicti,·e ability of these modds have been 

di appointing. Alman· s ( 1977) \\Ork to some extent ignored the question of ratio 

stability. Wide and increasing dowm\ard shifts in some ratios can spell disaster for a 
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firm. Corporate ltlilurc prediction models typical!) report out- of- sample clussificatton 

results that arc ditTercnt from the models'' ithin- sam-le result:s. 'I his disparity has been 

addrcs:sed by Piau and Platt ( 1990) and possible explanations of tillS phenomenon include 

in t.abilit) of data O\ crtimc and ditTcrcnt industr) effects on corporate failure. 

Corpomtc failure rna) be an indication of resource misallocation. '"'hich is undesirable 

from a social as ''ell ns economic point of' ie\\ 'I he inclusiOn of stability of rauos in the 

anal) sis "ill considcmbly imprO\e the ability of discriminant models to predict failure. 

tudies that have been conducted ''ith a' iew of predicting failure ha\ e aimed at lT) ing to 

identify possible failures as far ahead as possible in time. Thus far. we ha\'e seen that 

failure can be predicted nccurately for t\\O years prior to failure (Kcige. 1991 ). 'I his is too 

short a time for claim holders to extricate themselves from the failing firms "ithout 

incurring considerable losses. It would be of interest to investigate v, hethcr the models 

could be improved to co\cr prediction for a period of O\ler two years. Could the firms 

have avoided failure by being able lO foresee it in advance? 

1.3 OB.JECTI\'E OF Til E TlD\ 

a) I o identify crittcal financial ratios ''ith s1gnificant corporate failure predicti,·e 

abilit). 

b) 'J o dc,dop a muhh·ariate d1scriminant model incorporating ratio stability that can 

he used to predict corporate failure. 
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c To men! urc the imprO\cmcnt in the predicti\c abilit) nchic,cd b) incorporating a 

measure of tability to the discriminant failure modd. 

lA IMPORTA 'CE OF TilE STL'OY 

The C\ idcnce pro\ idcd b) this study ma~ be important to the folio'' ing stakeholders. 

, tmlitor.\ . Businc~s failure can result m costs to the auditors of the company as a rc!sult 

of Ia\\ suits. legal fees and loss of rc!,·cnue. The accountant has a special mtcrest m the 

pred1ctton of failure sinct! external financial reports an! generally prepared on a going 

concern basis. 

Gonmmwm Go\ emmcnt bodies ma) suffer loss of .a:x rc,·cnucs and loss of part of the 

econom1c base of the community. Failure of companies leads to loss of jobs 

opportunities and may also send negative signals to potential businesses. 

Re.\carcher,\ and scholan: fhc findings from this study will p1que the cunosit) of 

scholars and researcher-. and moti\atc them to explore nc" complexities of modem 

corporate finance- Improvement in the conceptual framework of models for predicting 

corporate failure. 

Mant.JKCmell/ and inre.Hor.\: An early warning signal (\\hlstle blO\\ing) of probable 

failure \\ill enable both management and imestors to take preventive measures, operating 

pohc) changes. reorganization of financial structure and even voluntao liquidation 



"hich shonen the length of time losses are incurred and therefore improve resource 

allocation. 
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CHAPTER T\\'0 

LITF.RATl'RE REVIEW 

2.1 f'li'i \ (I \I. ms·J RESS 

Joinnncinl di trc i an emerging licld steeped in confusion and complexity (Wruck. 

1990) "iome of the confusion can be r\! ohcd by understanding th\! di\ er~e nature of 

tinancial di trc and an appreciation that it is not s~ non~mous "ith corporate death. 

Finns in distre face u 'aricty of situations ha' ing \'cry different cfli.:cts on thctr \a lues 

and claim holders. I his di,ersity in conjunction \\ith conflicts of interc:->t among claim 

holder lead to an infonnation problem that makes ,·aluing a distress linn 'el') di fficuh. 

Financial distr\!S has both benefits and costs. financial distress is often Jccompanied h) 

comprchcnsi\C org.mi7ation changes in management. go,emancc and structure. I his 

organil'.ation restructuring can create value by improving the use of resources. Financial 

distress is defined as a situation ''here cash flow is insufficient to CO\er current 

obligations. 'I h\: c obligations can include unpaid debt to suppliers and employees. 

actual or potential damages from litigation and missed principal or intcrest paymcnts 

under borro'' ing agreements (Wruck. 1991 ). 

~orne confusion arises \\hen the word insolvent is thcd as a S) non) m for financial 

distress. lnsohency can be interpreted as pertaining to stock and tlo\\!'1. For example. 

Web tcr· s i':c\\ \\'orld Dictionar) defines in soh cnL .~· : first as ·not enough to pay all 

dchts' and then ao; unable to pay debts as they become: due. A stock basl!d definition 

describes as insohcnt a finn with a negative economic net \\Orth: thl! present value of its 
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cash 1lov. is lc:-s than its total obligation::, (Wruck. 1990). A firm in financial distress is 

insohc:nt on a llO\\ basis. ifit is unable to meet current cash obligations (Altman. 1983) .. 

The information problem faced by a distressed firm claim holder is how to obtain reliable 

data to determine \\hcthcr the tim1 i::. in~ohent on a stock as \\ell as on a flow basis. 'I he 

\'alue maximi1ing \\ays to rc oh·c distress differs bet\\CCn claim holders. E\'en if all 

claimholdcrs accurately predict future cash flows. tr~re would sti ll be conflict o,·cr the 

best way to resohe distress. because different reorganization policies distribute wealth 

across managers. creditors and shareholders differently (Wruck 1991 ). Therefore 

rcorganizati~n policies are advocated both out of concern for' alue maximizatton and out 

of self-interest. Where the two differ. there is potential for value destroying behavior. 

The most reliable estimate of future cash flows can be obtained ''hen managers and claim 

holders share accurate information. Managers generally ha\ c better information about 

the firm's internal operations than outside investors. but ma} lack the ability or incentives 

to make the best use of that information. A management team committed to a poor 

strategy or to preserving its control O\'er the firm is using its superior information about 

the firms operations to make poor and sub-optimal decisions. 

Financial distress is resol\'ed in an em ironment of imperft:ct information and conflict of 

mterl!st. Distress is not synonymous with corporate death. To bridge the mismatch 

bet\\ecn hard and soft contracts. the firm can take the following actions. 
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First, a_set rc .. tructuring - the asset si1c of the balance ·hect is rc tru~turcd in order to 

generate sufliciem ca h to meet the requirements of hard contracts. Wruck (I <>90) defines 

asseb restructuring as the di\cstiture. or spin off of a subsidiary or division. the sale of a 

sub tantial part of a firm operating or non - operating asset. the discontinuance of 

operations in a division. line of business or geographical region or the n.:structuring of 

operations through closing or consolidating plants or regional headquarters. Assets 

restructuring is not .. , ithout problems such as illiquid secondary market \\hich increases 

the costs as prices arc adver:-;cly affected as well as the poor or \\Cak condition of the 

seller that \\ eaken his bargaining position. 

Second. management change - poor management decision-making and "cak governance 

rna} be the cause of financial distress. Incumbent management may be a stumbling 

block to the acquisition of requisite expertise. Gilson (I <>89. I Q90) document changes in 

composition of top management after distress and reports that non-distressed firms have 

12-19% rate of annual tumo~cr \\hile distressed fim1s experience 52°/o. This is consistent 

to the idea that impending distress acts as a catal)st for organization change. 

Third. Oi\ idcd cuts - DeAngelo and DeAngelo ( 1990) investigated the link between 

dividend policy and financial distress in a san1ple of 80 financial distressed finns from 

1980-1985 in the US. I hey found out that dividend growth during the pre distress period 

was high approximately II%: but managers drasticall} reduced dividends during distress 

period. Bes1des. managers reduce di\ idends quite early in reaction to the onset of 

distress. 
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Fourth. infusion of new capital -\\here a firm in dLtrcss has positive net present value 

(NPV) projects a\ ailable, unc altemmi' c to enhance finn ,·aluc is to attract ne'' 

ime:,tmcnt capital. In order to attract capital. however. the linn has to deal with under­

investment problem described by M) crs ( 1977), which arises because a disproportionate 

amount of economic gain from incremental investment accrues to the pre-existing 

financial claimants. 

Previous studies on financial distress focus on the costs and ignore the possibi lity that 

distress can result in beneficial outcomes. This stems in part from w 1dely accepted model 

of finns capital Mructurc decisions. Brcaley and ~fyers (1995) present the fonnula for 

the value of levered fim1 as. 

Value of tinn = Value of equity -+ PV of tax shield 

PV cost of financial distress. 

According to this formula. the finn balances the tax benefits of leverage against the cost 

of an increased probability of financial distress. fhis analysis ignores both the non-tax 

benefits of leverage and the benefits of financial di .. \ress. Leverage provides discipline 

and monitoring not available to an all equity finn. .\ccording to free cash-flow 

hypothesis. it creates \aim: by imposing a discipline on organi;ations that reduce agency 

costs. \\hen liqUidation or reorganization is the firm's highest valued alternative, default 

creates value by pro' iding an event that triggers change. Financial distress gives 

creditors the right to demand restructuring because their contracts have been breached. 

Le\erage can therefore lead to value maximiLation b) triggering liquidation. 
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Change in Mnnngcmcnt and Gm emance- Poor management dcci ion making and weak 

go,cmancc can lead to tinancial distress. Incumbent managers und director~ can also 

inhibit a linn's ability to rccO\cr if new or special skills arc rc4uir~d to tum the firm 

around. Gilson ( 19K9. 1990) documents changes in top manag~mcnt and board of 

d1rectors following lin:.mcial distress. The non-distn:ssed firms han.! a 19% annual 

turnover an top management. Gilson found out that \\ ithin four ) cars after the onset of 

financial distress. only 47% of old directors still hold their scats. 8°o of the fim1s replace 

the1r ent1rc board. lie also found out that boards of directors arc restructured following 

tinancial distress. For 60% of his sample ftrms. the size of the board is reduced following 

distress and consistent \\ ith loss of reputation: departing directors subst:quentl) serve on 

fewer boards. 

Changes in Organizational Strategy and Structure. Firms in financial distress undergo 

dramatic organi1ational changes. refocusing their strategy and undertaking restructuring. 

Often some assets arc sold. while others are reorganized and rc staffed. Financial distress 

forces a change in the firm's economic activities and the way these activities are 

organized. These same reorganizations probably would have created value before 

financial distress but the impetus for change pro video b) distress \\US absent ''hen ftrm 

value deteriorates as a result of poor management or when firm va lue is highest in 

liquidation and management refuses to liquidate. financial distress cr~atc value. llowcver 

Lhe process of recovering from distress can create value even if C\ cnts leading to distress 

are out of management's control (Wruck. 1991). 
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There are t\\O t~pes of co ts associated \\ith financial distrcs!'. First. there are out of 

pocket costs. The out of pocket or direct costs arc the easiest to measure. I he~ include 

legal. advi. ory and administrative fees paid b} the company. G1lson. John and Lang 

(1990) pre cnt C\ idcnce on direct cost of pri' ate ''orkouts. 'I hey found out that the 

medium out of pocket cost is 0.32% of total assl!b. Warner ( 1979a). Allman (I 984) and 

Webs (I 990). all measured direct costs as a percentage of market ,·aluc of the fim1 one 

~ear before bankruptcy. 'I hey found out that direct costs are quite small. a\craging 

bet\\ccn 3% and 4 5° o of market value. The maximum out of pocket costs arl! 6.6% of the 

market value in Weiss sample and 9.8% in Warner's sample. 

econd. there are the indirect costs - These are opportunity costs imposed on the firm 

because financial distress affects its ability to carry out business as usual. I·or instance. 

the business loses the right to make certain decisions ''ithout approval. reduced demand 

for the firm's product and increase in its production costs. Demand falls if the value of 

the product to consumer depends on the finn's future perfonnance. WorTied about the 

distressed firm ability to pay its debts. suppliers often charge a risk premium through 

increased prices: tighten credit terms or poorer service. Suppliers begin to view their 

relationship \\ith the lirm as a short term one. 

Moreover. management spends considerable time rcsoh ing financial distress and this 

time could ha\e been spent more producti\'el} elsewhere. Estimating the indirect cost is 

difficult because the costs represent lost opponunities. Available c\ idence is mixed. 

Altman (1984) estimates the unexpected loss in profits for three years before failure for 
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clc' en retailing nnd liv\! industrial firms and uses this a.., measur\! of tht.! ind1rect costs of 

financial distrcs . The interpretation is problematic because it is impossible to tell 

\\ hether the lo in profits i cau cd by linancial distress or "hcther financial distress is 

caused by the lo in pro tits. llc found out that the sum of d1rcct and indirect cost (loss in 

profits) a,·eragl! 8.7% of market \'aluc for retailing and I 5.0°1o for the industrial firm one 

year before failure. It is not surprising that lhe loss in profits should be smaller in 

retailing finns. Industrial finns arl! more like!)' to be selling products for '' hich the future 

avai lability of sen icc. guarantees, parts. support and warranties is important. 

2.2 TRAOITIO'i .\ L RATIO .\,AL\ ·r 

In order to gauge accurate!) the financial health of a corporation. it becomes necessary to 

undertake further anal) s1s and rc.:grouping of the ligures contained in comentional 

financial statements. Analysis may be in two dir .;tions. First, analysis of frnancial 

statements O\er a number of years- in such case trend is important and second analysis 

of position of a corporation at a particular date - here the detailed position disclosed b) 

one set of financial statements is sought to be examined ~eedless to mcntton. financial 

ratios can be of sigmficant help in the task. Based on a sample of 41 companies in the 

7\,airobi Stock. Exchange. Aduda ( 1993 ). found out that financial rat1os arc not normally 

d1::.tributed, either in raw or in transformed form. The C\ idencc also indicated that ratios 

arc positively skewed. In discriminant models however the financial ratios arc assumed to 

be normal]) distributed. 
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Ratio is a fraction \-.hose numcrntor is the antecedent and denominatOr the consequent. It 

is simply an expre sion of one number in tenm of another (Paul. 1997). It rna) also be 

defined as the relation~hip or proportion that one amount bear~ to another. the first 

number being the numerator and the later denominator. Another explanation of the ratio 

may be the relation of the latter to the earlier amount and computed b} dividing the 

amount for the later date or period b} the amount of the earlier date or period. 

The detection of company operating and financial difficulties is a subject. \\hich has been 

parttcularly susceptible to financial ratio analysis. Quantitative measures of company 

performance de .. etopcd from agencies that had been established to suppl) qualitative 

infom1ation assessing the credit \\Orthiness of merchants. Smith Winakov ( 1985) 

concluded that failing firms exhibit significant!} different ratio mcasur!!ments than 

continuing entities. Studies h;n·c been carried on ratios of large asset si/c corporations 

that experienced difficulties in meeting their fixed indebtedness obligations. Observed 

evidence for five years prior to failure , .. as cited as conclusive that ratio analysis can be 

useful in the prediction of failure. The studies mentioned imply a definite potential of 
' 

ratios as predictors of failure. Jn generaJ ratios measuring profitability. solvenc} and 

liquidity prevailed as the most significant indicators. 

The interrelationship that exists among the different items appearing in the financial 

statement is revealed by financial ratios. Ratios arc the best tools for measuring 

management cniciency. profitability. soh·enq and ~iquidity. The importance of ratio 
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nnal~ i:s is dbcus~ed here under. It hdp analpc the probablc causal relationship among 

different items after analping and scrutinitJng the past result. 

~c.:c•)nuly. it helps to take time dimension into account by trend anal) sis i.e. whether the 

linn is imprO\ ing or deteriorating O\er a number of ~cars. Beside~ ratio thro\\S light on 

thc degree of efficiency of management and utilization of the as cts and that is \\hy it is 

called sun·ey of eflicienc) . Ratio help to make inter firm comparison either between two 

firms empiO)Cd in the idcmtical t)pcs of business r bch\cen the same firms at two 

different dates. Oth..:r rca ons for using ratios are to control thc size of the financial 

variables bcmg examined. Although l e\ ( 1974) touched on these. it was not until 

Saundcr ( 1979) that the full ramifications were examined. 'J hey found out that the usc of 

ratios was nccessarily based on hypothesis (either explicitly specified or implicitly 

assumed) about thc relationship hctwccn the numerator variable and the denominator si7e 

variable. 

Ratios aid comparison bcl\\een a subject firm and its indu'\try. In practical analysis. a 

firm's ratio will be compared with industr) nom1 and inferences about the firm 's 

perfonnance ha:-,ed on the tliiTcrcnce between the firm's ratios anti the industr) norm. 

There ts considerable: debate in financial literature as to \\.hich ratios arc most useful and 

in parttcular lor assessing the likelihood of fa ilure. 1 he focus originatcd on liquidit} as 

an indication of both current and future cash flows. It is \\ell knO\\.Il fact that one cannot 

arrive at a definite conclusion nhout the financial health of an enterprise simply by 

studying and ~canning of the absolute figures contained in the conventional form of 
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linancial statements. (Aduda 1993 ). 'I he same is only pos ible ''hen the absolute figures 

are analyzed further in terms of ratios that one can nsses the financial health properly. 

Ratio anal~ sb is not free from snags. First. comparison bcmccn t\\0 variables pro\'Cs 

worth provided their basis of \'aluation i. identical. In reality. ho\\C\Cr. it is not possible. 

uch as. method of ill\cntory valuation. dcpreciathm and so on. \1oreovcr. ratios 

depends on figures appeared on the linancial statements. But in most cases. the figures 

are window dressed especially \\hen a corporation is in financial problems. As a result 

the correct picture cannot be dr.m n up by ratios. 

Thirdly. ratios are computed on past results. Corporate failure is futuristic. It therefore 

does not help properly predict future and signilicantly it is diflicult to ascertain a standard 

ratio in order to make proper comparison because. it differs from firm to fim1. industry­

to-industry and even bct\\CI!n diffcrl!nt seasons of the saml! industry. Financial ratios 

have been used as inputs for advanced statistical models to !~>recast many kinds of 

business events and to identify financial and other characteristics. l\;otable studies include 

Pinches and Mingo ( 1973) ''ho u cd muhi,•ariate discriminant analysis, to predict 

published corporate bond rating by means of individu::t ratios. 

IIO\\ever. the main focus has been on testing multivariate statistical models, which use 

financial ratios to predict corporate failure. These \\ere based on the original \\Ork of 

Bca ... er (I 966) and Altman (I 968). Altman et a/ ( 1977) den!! oped and marketed a 

"second generation" model culled "Zeta analysis" ''hi~h is essentially the same as the 7 

'core model but takes into account changes in the financial reporting standards (lease 
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capitalization). \lost widcl) used ml!asures of financial ratio stability arc the standard 

de,iation. standard error of c .... timatc and the cocflicicnt of 'ariation (Oambolena and 

Khoury 1981 ). There arc also the balance sheet d~!c ;nposition ml!asures. \\h1ch reflect 

the extent to \\hich the as~ct and liabilit) structure~ of companies hJ\ e change!) O\'er the 

pre,·ious ) ears. 

Le\' ( 1969) found out that firms adjusted their financial ratios to confonn to their 

industry's a\erage. Etuhari and Horrigan (1987) suggested that indeed the industr) 

average of a financial ratio is the optimal le,·el for companic:; in that industry. This 

suggests that a company· s financial rauos reflect capital structure and n!\ enue/expense 

patterns spcc1fic to its industf). Consequently. ''hen companies \\hich fom1 se,eral 

industries arc analyze<.l. the sample mean financial ratios and the sample variabili ty 

depend not only on chance selection of companies but also upon the distribution of 

companies across industries and the cyclical level of each mdustry. Altman and !zan 

( 1984) proposed using company to industry financial ratios (industr) relative ratios) to 

control for induslr) variation within thc1r san1ple of Australian companies. lndustr) -

relative ratios rna) also prm ide better metric of company financial health. 

2.3 IN T ABILITY OF FINANCIAL OAT A 

fhe instability of financ1al data overtime is not a new idea. Pinches. Mingo and 

Caruthers (I 973) documented time series changes in some ratio 'a lues for 221 

industrial firms over the period 195 I · 1969. cott and Ylanin ( 1975) and Platt (I 989) 

reported e\ idence of S) sterna tic time scnes changes in aggregate industT) financial ratjos. 
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O.lmbolena and Khoury ( 1980) found out that data instabilit) is grcate~t for tinns about 

to fail. 

The consequence of data instability on predicting model is that the obser.·cd range of 

values may shift from estimation to forecast periods. Dambolena and Khoury ( 1980) and 

Betts and Bchlhoul ( 1987) used the variation in financial ratios to measures the stability 

of the financial ratios. Perhaps a more promising method to cflcctivcly deal with data 

instabilit) is to create industry relative ,·ariable by relating the !\arne ratio for a firm to 

that of the 3\erage firm in its industl). The industf} relati\e ratio essentiall) measures the 

relall\ e position of an individual company within the distribution of all companies in its 

industry. An indusll) -relative ratio is defined as the ratio of a firm's financial ratio 

relative to the mean value for that ratio in the firms ir:Justf) at a po111t of time. (Platt and 

Platt 1990). Thus industry relative variable may also an1eliorate the data instability 

problem and still allow for changes within the industry. A mudd based on these ratios 

should therefore produce more efficient forecasts than a modclusmg unadjusted ratios. 

Platt and Platt ( 1990) defines a stable variable as one in '' hich the mean docs not change 

across estimation and forecast lime period as shown in the equation. 

(X, r) Mean (X,,) 

Where X a financial ratio 

i = ratio I. .... n 

E = the estimation period 

r = the forecast period. 
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Furthcmtorc. n rclati,ely stable \ariablc i one v.hich exhibit the lea t change in the mean 

,·alue from estimation to forecast period. Unh ariatc methodologic placed emphasis on 

individual signab of impeding problems and thus ratio anal) sis presented in this fashion 

is susceptible to fault) interpretation and is potentially confusing. Altman ( 1968 ). For 

example a company ''ith poor profitability and I or sohcncy record may he regarded as a 

potential failure. but bccausc of its above average liquidity: the situation may not he 

considercd serious. 

Rauos ha'~ been used to predict corporate failure. Kcige (1991) found out that the types 

of ratios. that \\OUid best discriminate bcmccn failed companies and successful ones 

differ from place to place. From his study of Kenyan companies. he found out that the 

Current ratio. Fixed asset coverage. Retained earnings to total assets. Return on total 

assets. Return on net-worth, A' crage collection period and Sah.:s to total assets can he 

used successfully in predicting failure for a period up to two )Cars before it occurs Lsing 

an initial sample of 15 ratios from financial statements of 20 companies in Kenya that 

failed hctv.ecn 1980 and 1990. Kcigc (1991) study rcsuhcd in the following discriminant 

funct1on. 

I -0.3671XI + O.t660JX7 + 13.258Xs + 28216X,,, - 0.65541X,I + 

0.0 1818X 13 + 1.02299Xu - 2. 72963 

The result shov•cd that it is possible to predict failure \\ith up to 90~·o accuracy two years 

before the ~'cnt 1 Kiragu (1991) sought to build a model to predict corporate failure using 

accounting data adjusted for pric~ level changes. From a sample of 10 failed and 10 non-
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failed compamcs. Kiragu (1991) f(>und out that nine ratio:, had a high corporate failure 

predicth·e ability. The_c ratios in order of their imponnnce \\ere Time interest earned 

CO\ erage. Fixed charge co\·cragc. Quick ratio. Current ratio. Equit) to total assets. 

Change in monctar) liabilities. Total debt to total assets and Imcntory tumo,cr. The 

most critical ratios were the ltquidity and debt service ratios. • ,. 

The results however differed from earlier study by Altman ( 1968) who concluded that 

liquidity ratios were not of an) significance in failure prediction. Both concluded that 

efficiency and profitability ratios were most crucial. The anal) tical studies on the general 

macro economic causes of corporate failure was begun by Altman ( 1968). Failure \\as 

significantly linked to preYailing monetary poliC). the imcstor's e\.~ctations about 

economjc conditions and the state of economy. On the micro level. Altman ( 1968) found 

that the age of the fim1 has a significant impact on its chance of failure. 

Dambolena and Khoul) ( 1980). collected data on 68 .. rms, half of them fa iled and half of 

them non-failed. The companies \\ere paired by industry and a fi nal sample of 46 finns 

was examined for failure between 1969- 1975 period. They used ( I) the standard 

deviation of the financial ratio. (2) their standard error of estimate. and (3) their 

coefficient of \ariation to measurer the stability of the financial ratios. f hesc measures 

of ratio stability shOv\ed remarkable differences bctv.een fmled and non-failed firms. 

One of the most striking examples is perhaps that of the standard de\iation of the 

Profit net worth ratio on the year prior to failure measured over the past years. for the 

twent)-three non-failed firms. the standard de\iation has Yalucs in the 11Ulge 0 to 0.06, 
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with a rdati\ d) uniform sprl.!ad over that rang!!. Fo. the failed linn, on the other hand. 

only four of the twenty three '.tlucs arc 0.06 or less. "hcrca t\\Ch c nfthc 'alucs- that is 

tho_e of more than half of the failed firms - exceed 0.50, (Dambolcnn nnd Khoury. 
1980). 

Dambolenas work ( 1980) lies not only in the superior prcdicti\'c po\\cr of the model. but 

also in the impro\'ement in the conceptual framework o f models for predicting corporate 

failure. The standard deviation of ratios over time appeared to he the strongest measure 

of ratio stabilin. The other measures. namelv standard error of c~timate and cot!flicient 
; . 

of variation were found to be inferior to those obtained \\ith the standard de,iation. 

Dambolenas (1980) model which included the ratios ofl\ct profit to sales. 'et profits to 

total assets, Fixed assets to net worth. Debt to net working capital. Total debt to total 

assets. and the Standard de' iations of imentof) to n~:t working capital. and of Fixed 

assets to net worth was found to predict fa1lure for 5 years with 83% accuracy. 

Altman (1968) de\'eloped a model from a sample of 66 companies w ilh thirty-three firms 

m each of the two groups. I he bankrupt group consisted of manufacturers that filed a 

bankruptcy petition under chapter X of the US \lational Bankruptc~ Act during the 

period 1946 1965. The mean <tsset site of these corporations was £6.4 \1illion with a 

range of ben.veen SO 7 \ 1illion and $25.9 Million. Group 2 consisted of a paired sample 

of manufacturing finm chosen on a stratified random basis. The firms \\ere stratified by 

industry and b) size"· ith asset range restricted to bet\\Ccn S I - 25 Million. 
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An important 1ssue m Altman's \\ork was to determine the ns ct izc group to be 

sampled. He obserYCd that the ueci ion to eliminate both the mall fiml (under I 

million in total assets) and the 'cr) large companies from initial sample \\a~ cs cntiall) 

due to the range in the firms in group I. In addition the incidence of bankruptc) in thi.' 

large asset - s ite firms is quite rare e\cn toda) (c:\ccpt in framlulcnt acti\'itic!\) \\hilc the 

absence of comprchensi' e data negated the representation of small firms . 'I he final 

di_ criminant function identified Working capitalltmal as ct~. Retained camingsftotal 

assets. EBIT total assets. \ larket valut: of equit) book value of debt and Sale ftutal assets 

as discriminant ratios .. \ L score less than 2.675 mdicatcs that a company has a 95 

percent chance of becoming bankruptcy w1thin one )Car. IIO\\C\'Cr Altman ( 1968) result 

show that in practice the area bet\\CCn 1.81 and 2.99 should be thought as n gra) area. 

Altman ( 1968) further showed that failed firms and non-failed linns have \Cr) difli:rcnt 

financial profiles one year before failure. 
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IIAPTER TIIREE 

RE EARCH DE IG"\ ~0 '\tETIIODOl.OGY 

3.1 POPULATIO~ OF THE , T 0\' 

The population of interest consish.:d of thos companic!'> in the rcgi tcr of the Registrar of 

Companies in the period bemccn 1992- :woo. 'The population \\n plit into t\\O group. 

I he first group consisted of those compantes that failed '' hilc the ccond group 

comprised of those that did not fail. In the context of this stud). !.tiled companies rdcr to 

those that were placed under recci' crshtp during the pcriod of interest. 

3.2 THE SAl\1PLE 

1 he intention was to select a sample composed of si:xt) companies "ith thirty companies 

in each of the two groups (failed and non-failed.) llo\\C\cr because of data 

unavailability, ment) companies were studied in pair. I he sample \Hts similar to Ki1.1gu 

( 199 I) and Keige ( 1991) studies. The failed group was identified first and then matched 

v.ith a similar company in the non-failed group. I he U\cragc total .tsset range was 

restricted from Ksh 300 .\lillions to 950 \ lillions. 'o sampling nf the failed companies 

was undertaken because onl) ten companies had a complete data set. Both 'cry small 

companies and \Cr) large companies \\ere eliminatcd c. sentiall) due to range of asset 

size and from the fact that the incidcnce of failure in large asset si;c firms ts qune rare 

(c\ccpt in the case of fraudulent acti\ ities) and Jhs~.:ncc of data from ver) small 

companies. 
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3.3 OAT.\ COLLECTJO'\ 

All data used in this <,tudy was secondary. The annual account for ix ) cars prior to 

failure ''ere collected for both the failed and non-failed companie . Spccificall) item in 

the Income statement and Balance sheet of C\Cf} compan~ in the ample \\Crc collcch:d. 

3.4 DATA ANALY I 

From the data for each com pan} and each )Car. the 19 ratios (sec Appendix I) '"ere 

computed. The above ratios v. ere selected on the basis of ha\'ing been used else\\ here in 

busineS!> failure prediction studies. their reasonablen • .-.:s and gcnc~tl acccptabilit~ of the 

ratios m relation to their intended use - the de' elopment of a di criminant function and 

the de\ elopment of a comprl.!hcnsivc set of ratio::. b) t~ pes: pmlitahilit~. activity. 

liquidit} and indebtedness mtios. These t}pes of ratios ha'c hown con idcrabll.! merit in 

financiaJ anal} sis and in the measurement of financial \\ell being of companies. 

The statistical tool used in thts study was the multi,·ariatc di criminant anal):sis. Th1s 

'"as used to identity the ratios. \\ hich can reliabl) discriminate bct\\ecn failed and non­

failed companies. fhc discriminant statistical tool was used since. the cntcnon variable 

in dichotom) (fai led and non-failed). ''hich make discriminant anal)sis fairl) 

appropriate. 

• I 
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The general form of a dbcriminant function is. 

l VI XI~ v2 x l + ...... . .... . + Vn Xn 

Where 

\' 1 \' 2 • ... ..... V n = D1scnminant cocflicicnt 

X1 X2 • .. .... .. Xn = Independent variable 

I Di. criminant score. 

The ' best' linear discriminant function was developed using stepwise procedure. The 

predictor variables \\ere the ratios and their standard deviations. The stability of ratios 

was measured b) the standard de\ iation. The ru1al) sis begun '' ith the desire to 

s tatisticall} distinguish bct\\ccn t\\O or more prior defined groups namely. failed and 

non-failed. These groups arc de lined for each particular research question. To distinguish 

between the groups the researcher selects a collection of discriminating variables that 

measures characteristics on which the groups arc expected to diflt!r with the objective of 

\\eighing and Linearly combining the discriminating \'ariablcs is such a manner that the 

groups are forced to be as statistically distinct as possible . 

In the case of a two group discriminant analysis. the function is one. l lowcvcr. if there 

are more than t\\O groups. it is possible to get more than one function. The maximum 

number of functions. \\hich can be deri,·ed. is either on~: less the number of groups or 

equal to the number of discriminating variables. A researcher rna) be faced \\ith \\hat he 

may consider to be too many variables. He may he interested only in a certain number of 

variables. \\hich passes a specified le\'el of significance in the function. The variables 
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can be rank~d using th~ initial discriminant function coefficients or the \ariablcs can be 

screened by way of linear muluple rcgrc:)sion (Chirchir. 1989), 

Statistical significance of discriminant function can be tc ted using a variety of method~ 

such as 1· -ratio or corrdatton coefficient. Ho\\C\'er an indirect and most widely used 

approach to tc!St the stgnlfilancc of the di~criminam function is Wilks' Lnmda. This was 

the approach used in this study. To measure the discriminant po\\Cr not alr~ady 

accounted for by the model. the Wilks' Lambda associated with each step in the model 

was calculated. Wtlks' Lambda. also called the U statistics. is available for testing the 

equalit} of group centroids. It is a multivariate analysi. of \'ariance test ~tatistics that 

,·aries bet \.\.een 0 and I. Small values indicated that the groups di flcr and hence 

preferable. This ''as calculated such that \'alues of Lamda ncar zero indicate high 

discrimination; and \\hen it is equal to its maximum \"aluc of unity, thl! groups arc l!qual. 

and thus there is no discrimination. Wilks· l.amda can also hi! tran:>fom1cd by 

approximation. into a chi square statistic. To measure the rclathc importance of the 

model. the Eigen \alues were calculated. Eigen value is a ratio of the bctv.ecn groups 

sum of squares to the within groups or error sum of squares. I o measure the 

discriminating power nlread)' in the model. canonical correlations \\l!rc computt!d. 

Canonical correlatton measures the association bet\\Ccn the discriminant scores and the 

groups. 

The discriminant analysis is based on two major as:-.umptions: First. the variables being 

used are assumed to ha,·e a multi,·ariate normal distribution. The effects of departure 
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from this assumption are unclear although the procedure i still appropriate C\Cn \\hen 

multiYariate nonnality is absent. Second. th~: variable arc assum~:d to ha\c equal 

variance - CO\ ariance matrices within each group. When the dispersion matrices an: not 

equal. a quadratic discriminant function should tx fitted (Belboul and Betts. 1987) 

\tulti\·ariatc discriminant analysis clas:-ilics an observation intu one nf several a priori 

groupmg dependent upon the ob en ntions indi\ idual characteristics. It is used to 

primarily c lassify and/or make prediction in problems ''here the dependent variable 

appears in a qualitative form. for example. bankrupt or no bankrupt. successful or not 

successful. \tuhi\'ariate discriminant analysis attempts to derive a linear combination of 

the characteristics '"hich .. best"' discriminates bel\\cen the groups. If a particular object 

for instance a corporation has characteristics (financial ratios). \'>hich can be quantified 

for all the companies in the analysis. the multivariate discriminant analysis determines a 

set of discriminant coefficients. The technique has the advantagl! of considering an entire 

profile of characteristics common to the relevant firms as well as the interaction of these 

properties. 
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IIAPTER FOLR 

OAT ANALY I ' \'\0 FINDI,GS 

-U :\IODEL OF\ ELOP\l E"-'T 

This section on model de' elopmcnt started '' ith discriminant function for one. three and 

fhe years pnor to fai lure using the ratios alone. 'J hen irnilar di criminant functions 

were de\ eloped using standard deviations of the ratios a independent variables. In both 

cases the \\ 1l"-s' Method with D1scnrninant Procedure of the \tatJstJcal Package for 

Social Sciences (SPSS) ""as used. I he results for each year arc discussed bdo,-.:. 

Year 1 ( ee \ppendrx 2 and 5) 

The discriminant function using the ratios ,.,as· 

1 7. l 16X. - 3 .407X - 2.44-tX 14 + 1.709X1 + 4.789 

Introducing the standard de\ iation. the following function was obtained. 

l - 2.622Xo~ ~ 0.425 

The \Vil"s · lambda using the ratios alone was 0 003 '' hilc w.ing thl! standard dl!\ iation: 

the Wilks' lambda was 0.794. Although Wilks' lambda increases b) 0.791. the 

difference between with and without standard de\i<lltOns ho\\ever do not seem 

significant. ·r h1 s is to be c:\pected since one year prior to l~1ilurc most models classify 

quite accuratel) llowc\cr the l igen \alue shO\\ diflcrcnt results. Year I u~ing ratios 

alone has Eigcn value of 293.322 \\hile using the star 'ard de\ iation. the Eigcn value \\as 

0.259. This means the relauvc importance of the function in )Car I using the standard 

de\ iation diminishes significantly. This decline \\Us also supported b) canonical 

correlation. ,, hich decreased from 0.998 to 0.453 using ratio~ and de\ iations respectively. 
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Year 3 ( el! Appendix 3 and 6) 

The discriminant function using the ratio \\as: 

I 0 367X3 1.057X13 - 2.768. 

Introducing the standard de\ 1ation the: function was: 

I 0 l30X t- 4.028Xs + 02l6XI' + 10.079X19 -4.083 

There \\a!> much imprO\ emc:nt in Wilks' lambda rrom 0.423 to 0.086. Again the 

discriminant function using standard de\ iations contain t\\o more \:triahlcs than those 

using ratios alone., There 'Was also a marked improvc:mcnt in Eigcn value from 1.364 to 

I 0.669. 'J he relative importance of the function using the standard dc:viution as compared 

to using ratio mcreased as C\ idcnced by the increase m canonical corrdation from 0.76 to 

0.956. In both )ear l and year 3. both models shov. contlicting percent correct 

clas ification. 

ln -)ear 1. ratios show 100°'0 correct classification \\hilc: standard dc:\·iation show 70% 

correct classification. In year 3. mtios shO\.\ a decline in eorrc:ct classification to 80% 

\Vhile standard deviation show marked impro\ cmcnt in percent corrc:ct classi licmion of 

100%. The results impl) that standard deviations of ratios nrc: bc:ttcr predictors of failure 

than using the average of the same ratios alone .. 

\ car 5 ( cc Appcndi\. 5 and 7) 

Using the ratios alone as the independent \'ariables. onl) 50~o of the cases \\ere '<llid and 

at least 50°,0 of discriminating vanables were found missing and out of range. A 

maximum 38 steps \\CTI! c:\.ccuted and at each step. the variable that ma:\im11cs the 
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O\erall Wilks' lambda was entered 'o variable ''ere qualified for the nnal) i nnd 

therefore no dtscnminant function was de' eloped. 

Vsing the standard de\ iation. the Wilks' lambda incrca cd from 0.086 to 0.169. 'I hi~ 

means that the discriminating power not already accounted for b) the rnoth:l increased by 

96.512%. Besides. only three of the 19 ratios are meaningful in di criminating bct\\ccn 

groups when standard de\ iation~ were used alt!,ough \\ ith I 00 percent correct 

classificat ion.# The Eigen value fc11 from I 0.669 is 4 917. 'I his implies that the relative 

importance of the funct ion from year 3 to year 5 fdl by 53.91%. The canonical 

correlation \\US not better either. It fdl from 0.956 m )Car 3 to 0.912 in year 5. This 

implies that the discriminating power already in the model dccrca cd b) 4.60% although 

the model produced a classification accuracy of I 00%. 

Thus. the model for year 3 using standard deviation emerged as the "best" discnminant 

function . The function ,,:as; 

1 = 0.13X I t 4.028X5 _._ 0.216X 13 + I 0.079X 19 • -tmG 

Where Z Discriminant score 

X 1 Net Profit/Sales 

X5 \let Profit!I"otal Assets 

Xn - Current Debtllmentory 

X 19 =Total DebL Total Assets 

• 
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These critical ratios are discussed bct0 ,, : 

\'et profit Sales: This "'as a measure of the proportion of sah:s re' cnuc in the net profit 

of a firm. It assesses the probabilny of the tirm. Gencrnlly. the more net profit a ghen 

le,·el of sales earns the better the pertom1ancc of the finn. 

Net Profit/ Total A.Hets This ratio also measures the profitability of a finn. In particular 

it assesses ho'' the firm is utilizing its fixed assets in n:ali•dng profits. Assets represent 

items of value whose benefits arc expected to accrue to the firm in u number of )l!iUS. 

Generall). the more net profit a gi\cn level of asset cams lhe better the perfonnancc of 

lhe firm. 

Current Liabilities lm·entory: This ratio measures liquidit) of the tim1. Liquidity is the 

abilit) of the firm to meet its obligation as and \\hen they fall due and in full. ' (his 

encompasses short term and current portion of long-tem1 liabilities. Although inventory 

is an asset. its reali1able \ alue is uncertain and thus rna) impair intlO\\ ~ of value. Selling 

on credit does not imprO\e the fim,·s posttion due to t.o.tcollectibility ofrl!ccivablcs. 

Total Debt Total Asset.\: This ratio measures the level of indebtedness of the fim1. All 

lhat is owned b) the linn (things of value) is a function of liabilities and owners equity. 

The interest is on outside O\\nershtp because these arc "hard contrach" and failure to 

meet these obligations entitles credttors to liquidation. This raises a firm ·s risk and thus 

results in high present \'alue of finanetal distress. 
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-'.2 ~10DEL VALID TIO~ 

I Ia\ mg identified the \ ariables that di~criminatc h~.!l\\CCn the t\\o groups - failed and 

non-failed companies. the models \\~o:rc then 'alidntcd. 1 he cia sified ca c , .. ere the ~amc 

one· used to esumate the coefficient. This procedure pwdw.:e an o\ ..:rl) optimistic 

estimate of the success of classification. It is better to u c one sample to compute the 

classification functions and another sample drawn from the samc population to estimate 

the proportion misclassi fied. 

To have a feeling for the magnitude of the biases. the result. of the discriminant functions 

for year I . year 3 and year 5 \vcrc \'alidated b) the lea' ing-one-out method. This 

procedure is \\idcl) used as it is the best \alidation method unless the sample is \Cr) 

large in which case the classical hold-out-l) pe 1s often u ed. Cross validation was done 

only for those ca-;ec; in the analysis In cross validauon. each case \\OS classilicd by the 

functions deri\ ed from all cases other than that case I 00.0% of original grouped cases 

were correct!) classified and 100.0% of cross-\alidatcd grouped ca.scs "crc ulsu correct!) 

classified. None of the "ariablcs in }Car five qualilic<.l for anal)sis and therefore there 

were no validation results. 
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CH APTER FI VE 

CO CL USJO A 0 RECOI\1 1END TIO ·s 

5.1 CO~CLU 10 '\ 

fhe objecti' es of th1s stud) "ere to de\ elop a di criminnnt model incorporating mtio 

stabilit)' that can be used to prcd1ct corporate failure and to idc:ntif\' critical lin.mciul 

rauos \\ith significant predictive ab1hty. rhc follo,,ing ratio \\ere identilicd as 

significant. i':et Profit/ ales. "'el profi total Asset~. Current DcbL lll\entor: and Total 

Debt Total Assets. fhe findings provid~ C\ idence that the stabilit) of financial ratios has 

an impact on the ability of the firm to continue as a going conccm. Prolitnhilit) ratios 

ofier a reasonable measure of management eflcc :,cncss in ftm1s· value creation. 

le,·erage I indebtedness ratios pro' 1dc: historical reasons for firms· failure ''hilc liquidity 

ratios constitute a measure of firms· sol\'cncy. 

An important observation is that none of the Actl\ ily and Turno\ er mtiu ''as lounc.l to be 

critical in corporate failure prcdtctJon. 1 he model attained 70% and IOO~o correct 

classification in) ear I and in }Car 3 rcspecti,el). I he: lindings arc consistent ''ith studies 

by Kiragu ( 199 1 ). Kiegc (199 1) and Dambolena and Khour) ( 1980) \\ ho conc luded that 

profitabilit). Jc,·cragc in predicting failure. The findings ho\\C\er diller \\ith those of 

Altman·s ( 1968) ''ho concluded that eflicienc) and protitabilit) ratios \\Crc most crucial 

and that liquidity ratios were not significant. 

The findings of this qud) imply that compame~ Ill K.en)a companic~ fail due inefiicicnt 

and ineffective financial decision making b)- those in control of compan) ·s re~ourccs 
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Managers of these resources ought to pa) attention to both imc tment and financing 

dec1s1ons. Proper investment deci sion-making ''ill ensure that the finn implement only 

those project that adds value to the company. A comprchcnshc imc uncnt C\alumion 

should always be undertaken. ProJects commit rc ourccs and the c fund nrc not 

a\"ailable to the firm for use else,,herc such as in fixed n ~ct . lm cstmcnt imohcs ri k. 

In financing decisions. managers need to ensure that th\! fim1 sources funds at the optimal 

cost of capital and flexible debt CO\ enants increased le\ erage may add vuluc due to tax 

benefits but the present value of financial dis tress may c.\cc:cd the benefit~ associated 

\\ith debt. 

Other management decisions are dysfunctional to the O\ erall functioning of the company. 

For a value-maximl7lng manager. high liquidit) may he very cxpcn he to n compan~ 

having low turnover. as there arc opportunit) costs and rbks associated "ith high 

liquidity. Free cash flows may prO\ ide incentive to managers to make decisions that 

lower the , alue of the firm due to lack of discipline instilled by external funding. If the 

market for corporate control is inefficient. the inefficient managers may dcstm) \alue in 

a company that will have more value dead than alive. 
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5.2 LIMIT.\ TIO~~ OF THE STLIH 

C\Crallirnitations to th1s stud) can he noted. 'J he finding nrc limited a the ~ample si;c 

used here is small. The variable could probabl) change ifn large arnpk- is u cd. 

\\'hen anal) 7ing financial statements in an) depth. tt is nccc sar: to com put~ u good 

number of ratios, but rl!latiYel} le\\ arc rcall) significant and not all of these ratios are 

independent in the sense that thcv could not be loci cal h dcri\ ed from other ratios "ithout I ~ • 

reference to the original figures. 

ll was not possible to calculate some ratios from the a,h,tiluble information. For example 

Xq (Cost of sales lnventol)) could not be computed I rom the sample b~o:c.tuse or lack of 

data on cost of sales from the financ1al ~tatements. The rnntching of failed and non-failed 

firms could not be undertaken on stratified basis. as information on private O\\ned 

companies is not publicly available. 

The study has focused on financial anal) sis of corporate f:.tilure. Qualitathc aspects such 

as the company's strategy, age or the firm and quality of management need to be 

considered m the interpretation of the n:sults I his study cannot escape the defects and 

drawbacks that are mhcrent in every human endca\ or. 
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5.3 RECOl\IMENO \TIQ'\; FQf{ H RT IIER Rl-:~f. \RC II 

This study present a model on corporate failure based on the tability of financial ratios. 

Other measures ofrat10 stabilitv such as the cocflicicnt of,orintion and the standard error 

o f estimate of the financial ratios could be applied to de, clop imilar models. 

There is also the need to carr) out a stud) that tc; .cs into uccount the nature of the 

distribution of finance ratios. A model could be de\ doped tnking into account the fact 

that ratios rna) not be normall.> distributed but positi\ cl) skc\\cd. 

Variables in the real world mav not usually be linear. 'I hus the lim.:anty assumption - -
inherent in this model could be relaxed and attempts made to Lle\'clop a non- linear mode:! 

such as logit and probit models. 
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APPE,DICES 

\PPE,DIX I. 

J~OEXOf R\liO~l~fOI"-THE \~AL\'-,1'-, 

Profitability .Mca,urc~ 

\': Net prolit ..... 1lc!\ 

\': \ict proli Xct \\Orth. 

XJ. ;-...ct profi ~ct \\Orking capital 

X, . \.ct profit Fixed As ~:ts 

X ~. '1ct prolitf l'otal Assets 

\ cti"it) and Turno\Cr Mca\ure'i 

X,. ~ale-. 1 'ct \\Orth 

X~. alcsfNct \\Orking capital 

Xli. ales JnvcntOf) 

Xc. Cost of!'alcsllmcntory 

Liquidity Mca~urc\ 

X 10• Current Rallo 

X 11 • Acid Test Ratio 

X12• InventOr} 'Net \\Orking c,1pital 

X 13. Current dchtllm en tory 

lndebtcdnc ''\1ca\urc\ 

X14 11xcd Asset-. '1\lct \\Orth 

X. , Current Dcht \.~t \\Orth 

X. 6. 1 otal DcbtJNct \\Orth 

X "· T1mc Interest Famed 

X 8. ·1 otal Debt • 'ct \\Orking capital 

'\ q. Total Dehtfl'otal asscb 



APPf '\[)I\. 2 

Dl CRIMI'\\ 'iT RE l LT. fOR\ f \R t -l ~1'\G 1~ \ 110"'. 

Discriminant 

Analy i I 
tepwi e ta ti tics 

\.u-1ab1~:~ lntc.:rcd Remo\ed 
Entered WUJ.., 1 ..101bda 

sut1r.tic 

I Stee 
I XIS .444 
2 Xl4 . 146 
3 X~ OIQ 
4 XIO. OOJ 

dll 

I 
2 
3 
•I 

dl2 dG E.xnctl 
Statistic dO 

I 6.000 7.51 I 
I 6 .000 14.6S I ~ 
1 6 .000 137.32Q 3 
I 6 .000 219.99 I ·I .. At each step, the vanable that manunucs the O\crall Wilks' Lambda 15 cntcrcJ 

a Ma\imum number of steps is 36 
b Minimum partial F to enter is 3.8.1. 
c \13\imum partial F to remo'c is 2 .71. 
d F le,cl , tolerance. or \'1'-J msufficicnt for funher computation. 

Variables tn the Anal\sis 
r--

Tolerance F to Remove \\'ilks' l..unbd. Step 
r--- I XIS 1.000 __ 7.517 
r--- ? XIS ~ 29.254 .99~ 

X I-t: .227 10.229 .4·11 

3 XI& . 022 249 07 . .608 
X I-t 018 146 66~ .36' 

X-1 .07<1 56.623 .146 

4 XI& .006 220.45~ .253 

XI-+ .00" 208.995. .240 

X4 .039 57.89~ .069 

XIQ . 136 5A91 .010 

\\1lks' I a 11bda • I 

~umber of Variabh:s L.unbda dll df2 dt1 F\actl 

df2 
6 000 
.5.000 
4 000 
1.000 

1'-
Stc.i Statistic dft df2 

~ 
I I .4-'4 I I ~ 7.517 I 6.00<1 

2 4 . 14() 2j I E 14 654 l 5 .00<1 

3 3; .010 3 I E 137.32~ 3 4 000 

4 4 .003 ... I ~ 219.991 4 3.000 

Sig; 
.034 
.008 
.000 
.000 

I 
Si)d 

3 .366l:-02i 
8.10SE-OJ, 
I. 7281~-04~ 
4 .9-tii~O.I 

ii 



Standarc.li1cd Canonical Discriminant Function Coefficients . --

runctio~ 
I 

X4 4.91<] 

~ 
XIO -2.181 

~ 
'<14 -13 .9391 
XIS 

'-
12.821 

Canonical Discriminant Function Coefficients 
I Function 
I I 

- X4, 7. 11~ 
XIO -3.40 
'<1-i -2.444 
XI~ I .709, I (Constanl) 4. 78~ 

Unstanc.lardi/ed cocflicicnts 

Classilicauon Results 
Predicted Group Membership Tota 

VI Failed companies Non-tailed 
cumP.anics 

Orieina Coun~ railed companie~ 7 0 
Non-failed companies c 3 3 

~~ Failed companies IOO.C .c 100.0 
I Non-failed companies! .c IOO.C 100.0 

Cross1 Count Failed companies c 7< 
validated 

I Non-failed companies ~ 3 ' ) 
~~ railed companies 100.(1 .() IOO.Q 
I Non-tailed companies .(J 100.0 100.0 

a Cross validation is done only for those cases in the analysis. In cross \alidation, each case is cla5-;ified by 
the functions dcnved from all cases other than that case. 
b I 00.0° o of origmal grouped cases correctly classified. 
c I 00.0°/o of cross-vnlidated grouped cases correct!) classified. 
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APPE,DIX 3 

01 CRIMI A l' RESt LT~ FOR\ EAR 3-t ~I~G RATIOS 

Di criminant 

Analy i l 

tep'' i c tat is tic 

Vanables Entercd/Rcmo\ed 
Enterec \\'ilks' l.nmbda 

Statistic dO df2 dG f:uct f 
--

SteJ: Statistic dfl 
I Xl3 .658 I I 8.00( 41~ I 
2 X3 .423 4 I 8.00( 4.774 1 . . At each step. the \'3raablc that manamtLcs the m.erall Walks' Lambda as entered . 

a Ma'\tmum number of steps is 38 
b \ltinimum partial F to enter is 3.84. 
c \lta'\imum partaall to remo' e is 2.71 . 
d F level, tolerance, or VIN insufficient for further computation. 

v . bl ana I . es an the _!\nalysas 
Ste~ Toleranc~ I~ to Remove \\'ilks' l.ambd~ 

I Xl3 I.OOC 4.15{ 
'1 Xl3 .912 

I--
4.48~ 69~ 

X3 .9 12 3.89l 65 

urn mary of Canonical Discriminant Function 

dl 
80~ 
7.0~ 

'}C, of Varianc Cumulathc ~ Canonical Correlation' 
.76 

Canonical Discrimanant function Coefficients 
Functior 

I 
X3 .31 

X13 .433 
(Constant -1 15? 

Unstandardizcd coefficients 

I 

~·~: 
.07b 
.0~ 

iv 



Classification Result~ 

Predicted Group Membcrshi~ Tota 
XC Failed companic Non-failed 

compani~ 
Origina Coun Failed companie 8 0 ~ 

Non-failed coml'!_nie 3 4 
~~ Failed companie 100.0 .0 100.0 

Non-tailed companies 42.9 57 .I IOOJI 
Cro!>S· Count Failed companies I I ~ 

\alidatl!d' 
~on-failed companies ~ 

., ,. Failed companieS 87.~ 12.5 100.0 
Non-failed companie~ 71.'1 28.6 IOOJl - -a Cro~s \illldauon 1c; done onl> for those cases m the analys1s. In ~ross vahdat1on, each case IS classified b) 

the functions dcri\ed from all CllS\.'S other than that case. 
b 80 0° o of original grouped cases correctly classified. 
c 6o.oo,;, of cross-validated grouped cases correctly classified. 



APPF'\ I> IX-' 

OJ CRI\11'\ \"1 RE. l LTS FOR\ EAR S-l I'(; R.\TIOS 

Di criminant 

naly i 1 

tep\\·i e tati ·tic 

Vanables l ntcred Removed 
Step 

At each step. the varrable that minimize:. the overall Wilks' Lambda i~ entered. 
a Maximum number of Mcps is 38 . 
b Minimum parual f- to enter is 3.84 . 
c Maximum partial F to remo"e is 2 71 
d J level, tolerance. or VI · insufficrcnt for further computation. 
c No variables are qualified for the anal} sis. 

Wilks' Lambda 
Step 

a No variables are qualified for the anal)' sis. 



01. Rl'\11 \\I RESll l.l" H>R \ f \R 1-l "l'i(; ST \'\1) \RI> IWVIATIO"iS. 

Oi criminant 

nal) i 

tep'"i e S tatistics 

Variable:. FnteredfRemo\ed ~ 

I gnterc~ \\'ilks' Lambd, 
I Statistic dO df2 df3 f:..xact F 

Stc Statbtic dll 
I .X-l .794 I I IS.QQQ 4.659. I 

At ench step, the \llnablc thnt mmum:t~S the o\crall \\'Ilks' Lambda as entered 
a \1a,•mum number of steps is 38 
b Minimum panial F to enter i 3.S4. 
c Ma\imum panialf to rcmo'c is 2.71. 
d r lc-.el, tolerance, or v 1\J msulliclcnt lor lunher computatiOn. 

W1U.:s' Lambda 
Number of Variable! l..nmbda dO df2 df3 li\BCI f . 

Stc Statistic dl1 . 
I .794 I I IS 4.659 I 

d.Q 
18~ 

_I 
tl_f21 

18 000 

CumulatiH~ 0 Canonical Correlnuo 
100 

Canonical D•c;criminant Function Coeflicients 
Functio 

I 

Sig 
.04' 

S1g 
4 .tCHH-0 
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Classification Results 
I I Predicted Group Mem~rshir. Tota 

\ 
VI 1-"ailed companiel Non-faile< 

compame 
Orieina~ Count Failed companie• ~ -f J( 

I Non-failed compani~ ( J( i( 
I ~j Failed companie• 40:~ 60.C tOO] 

Non-failed compani~ .( IOO.C 100] 
Cross-. Coun1 Failed companie ol (j fo 

\alidated 
Non-tailed companie ( I( fo 

% Failed comnanie .j0,( 60.( 100~0 
N<ln-tailed companie ,( 100.( 100.0 

a Cross vahdat1on IS done onl) for thusc cases rn the anai)SIS. In cross vahdauon, each case 1s class1ficd by 
the functions dcnvcd from all cases other than that case. 
b 70.00o of origmal grouped ca~es correct I) classified. 
c 70.0°·o of cross-validated grouped cases correctly classified. 
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Dl CRIMINA ' 1 RE~l L TS FOR' E \R 3- Sli'iG ST \ 'U \Rl) UEVI .JIO,S. 

Di criminant 

tepwi e tatistic 
\ dJ"iable~ fntt:rc,l R,·r·IO\ed 

Entl!rc~ \\'ilk,· Lambda I I 
Stall~liq dfl dfl df3i Hxact F I 

Sh:.P. I I Statistic dfl dP., 
I XI~ .479! I I 18 000 19618 I 18.000 .., 

XI .22(] 2 I 18.000: 30073 2 17000 
3 XIJ .118 3 I 18.~ 39 770 3 16.000: 
<l X5 .086 4 I 18.000 40.009 4 15.000 - . At each step, the vanablc that mmm111Cli the overall Wtlks' L,unhtl,t ts cntcn:d. 

a Maximum number of steps is 38. 
b Minimum partial f' to enter is 3.84. 
c \1axtmum partial Ftoremo\eis2.71. 
d F level. tolerance, or VI~ insufficient for further computation. 

v . bl ana es m 1 h I . C !'nai)'SIS 
Step Toleran~ F to Remmel Wilk)' J.umbd<\ 

I '\11)' I OOJl 19.611\ I 
2 '.19 .21~ 56.976. .959 

\I .212 19915 ..17~ 
3 x1~ .155 70014 .636, 

\I .17Q 25.390 .3% 
XIJ .72~ 13.817 .220 

4 Xl<l . 12~ 86 639 .581 
XI .151 27.552 .243 

\13 .5171 21.951 .211 
X~ .66~ s.6n .118 

'Wtlks' Lambda 
}';umber of Lamb4 dfl dfl dG Exoctl 

\ ariable~ 
StCJ1 I I -siaitstic dll df2 Sig. 

I II .479 I I 1 a 19. 6'iH I 18.000: 3.239E-01 
2 2: 220 2 I IS 30.073 2 17 000: 2.6IOE·<lli 
3 JJ 118 3 I IS 39.7i0 3 16.000: 1.207E·O!I 
4 .tj .086. 4 I 18 40.009 4 15 ()()~ 7 .8071:·08! 

Sig. 
000 
()(_'« 
.ooo: 
000 
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.gen va uc!> 
Functtor Eigen value ~0 0 Cumulalt\c% Canonical Corrclatior 

V;trrancc 
I 10.669 100.0 100.(] .956 . 

a Ftrst I canonrcal dt::.cnmanant funcuons \\ere used m the anal) SIS • 

Canonical Dt'>Crirnmant I unction Coefficient., 
Function 

J I 
XI .130 
X5' 4 .02~ 

XI.J .21~ 
Xl9f 10.079 

(Constant~ -t083 
Unstandardt7ed coeffictcnts 

Classi fica Iron Results 
Prcdtcted Grou~ Mcmbersht!1 Iota! 

VI Failed companie{ Non-failec 
companie 

Orieina Coun Failed companie~ 10 0 IC 
Non-failed companies 0: 10 JC 

~o Failed companies 100.0: .c 1000 
Non-failed companie-;; .~ IOO.C 1 oo-:t 

Cross Coun Failed companies 91 I IC 
\alidatec 

It Non-failed companies 0 lC 10 
~q Failed companies 90.0 10.0 100._0 

Non-failed companies .0 100.0 100.0 
a Cross vahdatron rs done onl) for those cases mlhe analysts. In eros~ vahdauon, each case rs classified b) 
the functions derived from all c~es other than that case. 
b I 00.0°'0 of original grouped cases correct I) cla~sificd. 
c 95.0~'o of cross-validated grouped ca .. cs correct!) classitied. 



APPE'\DIX 7 

01 CRIMI 'A~T RE lLT FOR YE \R 5-lSI'\G ~T \'\I) \IU) OF\ I\ 1"10'\S. 

Di criminant 

Analysis 1 

Stepwise ta ti tics 

Variables Entered Remo\ed 
l nterec Will-s' Lambda 

Statistic dfl df2 dO E \3(;t I 
Ste1= Statistic dfl 

I XI~ .483 I I 18.0()( 19 30 I 
2 XI .233 I 18.00< 27.93( 2j 
3 Xl3 .16S 3 I 18.00( 26.2:!~ 3 .. 

At each step, the vanable that mm1m1.£cs the overall Wilks' Lambda 1s entered 
a 1aximum number of steps is 38. 
b Minimum partial F to enter is 3.8-L 
c \.1aximum partial F to remove 1s 2. 71. 
d F le\el. tolerance. or \'I~ insufficient for further computation. 

V . bl ' h A I • ana es m l c n:uy~1s 

Ste~ Tolerancej F to Removd Wilks' l.ambdJ 
1 X19 1.000 19.302, 
2 Xl9 .20-t1 51.5-t I .941 

XI .20-t IS 159 .483 
3 X19 .173 57.99g .782 

XII .183 20.300 .383 
Xl3 .838 6.09~ .2331 

W'Lks' Lambda I 

T Nunibcr o LambdD dfl df2 dfJ Exact r 
\,1riable<. 

St~ Statistic dfl dP 
I I .483 I I u 19.302 I IS .000 
~ 2 .233 2 I u 27.930 2 17.00<: 
3 3 .169 3 I I~ 26.2261 3 16.00C 

I 
I 

dl'2j S1e 
18.000 oo~c 
1]000: .ooc 
16.000 .00-C 

l 
S•~· 

3.5051 -04 
4.2·121>06! 
2.0-t7E-06l 

xi 



Canonical Corrclntio 
.91 

Canonical Discnminant Function Cocrticienb 
I Functiofi 

I 
XI -.263 

Xl3 .078 
Xl9 8.960 

_(Constant -2.696 
Unstandardl7ed coefficients 

Class1 ficat10n Results 

Pred1ctcd Group Mcmbcrshig --:::----: 
1 ota 

VI Failed companic-.: Non-faile~ 
companies 

Oriaina Coun Failed companie~ 10 0 J( 
'-lon-failed comp_anies 0 10 10 0' '( Failed_companic! 100.0 .0 IOOJl 
Non-Jailed companic! .(), 100.0 100.0 

Cross Coun Failed companie! 9 I 10 validated 
--

Non-failed companies 0 10 10 
% railed compan1c~ 90.0 10.0 100.~ 

Non-la1led companic~ .0 100.0 100.0 
a Cross valldauon 1s done on I) lor those c.1ses m the anal~ SIS. In cross vahdauon, each case IS class1fied b) the funcuons den\ed from :111 ca'c' other than that case 
b I 00.0% of original grouped c.1ses com:ctly clas~1fied. 
c 95.0° o of cross-validated grouped case~ correct I) classified . 
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APPENDIX 8. 

~l \1MAR\ Of< ()I~( Rl \111\A"' r \NAL \~IS IU.M LTS 

Percent ( nrrect Cla,,ification 

Rati(h alone l Ye.u pnor l Variables 111 the moJcl Faikd Nun lnitcJ I' owl \\ Ilks' lumhdu Eigcn <. .uwn ic:s I 
to failure 'alt11.' t·orrclution ·-I x.~ X10 x., \. 100 100 100 0.003 293.322 0.99X 

-3 x1 Xn 100 57.1 80 0.423 I 1.364 0.760 

5 '-o 'ariahk quulitil!d for - - - - - -
the analys1s 

-- -- -l-0.451 Ratios i.lnu Stanuilru I x.~ 40 100 70 0.794 0.259 
de' iotion 

., 
, ) I Xa X\ x, l x,Q 100 100 100 0.086 10.669 0.956 

- -5 -, x, Xn x,q 100 100 100 0.169 4.917 0.912 


