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ationalising financial distress was
much more difficult because most business
organisations, especially those which are state
owned, did not file for bankruptcy. They continue
he Government in the form
of subsidies, grants, loans or in the form of
additional cquity. In this case, classifying firms
on the basis of filing for bankruptcy was not
feasible. With the introduction of market based
economy the wrend has changed. We now see
many firms being declared bankrupt and many
companies liquidated or placed under
receivership. The rescarcher feels that since
liquidity is the ability to realise value in money
(the most liquidity of assets), working capital or
net current assets which is the measure of the
liquidity position of the firm should also be
considered 0 be a rcasonable criterion for
categorising firms in Tanzania. Obviously, a firm
with a negative net current assels must be in
financial problems. A firm which cannot pay its
short term maturing obligations when called upon

is said 10 be technically insolvent.
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identified by Argenti to include 7:

Internal factors
Bad Management manifested through:

(@

(b)
(c)
(d)

(e)
®

Lack of responsiveness to change in
technology

Bad communication

Fraud

Insufficient consideration for costs factors
(research and development costs

in particular)

Poor knowledge of financial matters

High leverage position™ particularly harmfu]
in an economic downturn,

External factors

(a)

Labour unions

Too high wages causing the firm to pay its
employees in excess of their

marginal product,

(®)  Government regulations which impede, in
some instances, the functioning of
the markets System distorting in the
Process its signals to the corporate
decision makers,

() Natura] causes;
Natural disasters, demographic charges
etc.

Altman 8

analytical studies on the

was signifj

(M

@

(3)

Was the first person to carry out
i general macroeconomic
Orporate failure. A¢ that time failure
cantly linked to the following:

Prevailing monetary policy: A tight
monetary policy increases the probability
of failure,

The investors €Xpectations (as measured
by the change in standard and poor’s
index of common stock) about the
€conomic conditions (the more negative
the expectations the more likely failures
are to occur).

The state of the €conomy. At the micro
level, Altman found that the age of the firm

has a significant impact on s chance of
failure,

In Tanzania, Rwegasira 9 carried out a study and
empirically established that the principzfl causes
of more than 90% of small and medium sized Qast
business failures boil down to some combination
of a few key financial variables namely:

I Faltering cash - flows from operations
2. The debt overburden
3. The volatility of the cash-flows.

This study was carried out using the “index of
credit strength” (ICS) derived from a rr!odel of
financially ailing firm and occasionally

supplemented by the use of financial ratio
analysis,

The index of credit strength model (ICS) was
defined as follows:

ICS =££
Do
where X = cash flows from operations

D

2

o

short-term Debt
standard deviation of X

DISCRIMINANT ANALYSIS

Discriminant analysis is a statistical technique
used for the prediction or qualitative classification
of variables. It involves deriving the linear
combination of two (or more) independent
variables that will discriminate best between the
pre-defined groups. The technique works under
a number of assumptions as follows 10.

I Multi variate normality of the distributions
and unknown (but equal) dispersion and
covariance structures for the groups but the
means of the variables in each group are
different.

Equal costs of misclassification, equal a
Priori group Probabilities, and known
dispersion and Covariation structures. This

assumption is made when classification
accuracies are determined.
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Di§criminanl models were developed from
univariate models of predicting financial distress
which involve the use of a single variable in the
model. The univariate model works under the
following assumptions I
I.  The distribution of the variables for the
distressed firms differs syslcmalically from
thedistribution of the variable for the non-
distressed firms.
2. This systematic distribution difference can
be exploited for the prediction purposes.
Discriminant analysis is capable of handling either
two groups or multiple groups (three or more).
When two classifications are involved, the
technique is referred to as two-group discriminant
analysis. When three or more classifications are
identified, the technique is referredtoas “multiple
discriminant analysis (MDA)” "~
When this technique is applied, the
subjects being analysed are first classified into 2
priori qualitative classes. Dataare then collected
for independent variable which seem relevant for
predicting the classes t0 which each subject
belongs. Discriminant analysis technique is then
applied to determine, from past data "2 linear
combination of the independent variables that best
discriminates between the qualitative classes™ '~
The discriminant function developed takes the
form:
;=W X| +W2X2+><3"V3=Wixlz+"+
Wi Xn

Where:
7 = the discriminant score -
W; = the discriminant weightor cocf icient
X; = the independent predictor variable
o= 1,2,3, n.

Thus. discriminant analysis transforms the

independent variables into @ single discriminate
score. According 0 Foster 14, the cocfficients
. variables discriminant

of a two groups two-
function are culculaled as follows:
od, — o,.d,
4= 5%2-0,0,
b= c’d,—0,d,
6’62 -6,0
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where:

82y =  variance of Y;

6x2 = variance of Xj

Oxy = covariance of X; with Yj

dy = difference between the mean X; for
group | and the mean X; for group 2

dy = difference between the mean Y; for
group 1 and the mean Yi for group 2
and X; and Yi are the independent
variables.

i = (1,2,....n)

62, = 1L(Xi- X)2
N-1

62, = 1L Y)?
N-1

by = AZXi-X) (Yi- Y)
N-1

Where:

N = Total number of observations.

The uppiication and interpretation of discriminant
analysis is similar to regression analysis. Both
usc a linear combination of metric measurements
for two or morc independent variables to describe
or predict the behaviour of a single dependent
variable. The key difference is that in discriminant
analysis observations come from different
populations and that the technique is appropriate
for research problems in which the dependent
variable is categorical (nominal or non metric)
whereas in regression the dependent variable is
metric.
Discriminant analysis can also be
?omparcd with Analysis of Variance (ANOVA)
in that while in discriminant analysis the single
!ndcpcndcnt variable is categorical and the »
!ndecndcm variables arc metric, ANOVA
lnvolvc§ metric dependent variables and a single
categorical independent variable.
The objectives for applying discriminant
analysis includes 19
I.  Determining if statistically significant
difference exist between the average score
protiles of the two (or more) a priori defined
groups.

2. Establishing procedures for classifying
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statistical units (individuals or objects) into
groups on the basis of their scores on several
variables. '

3. Determine which of the independent
variables account most for the differences

in the average scores profiles of the two or
more groups.

The application of disc-iminant analysis can be
divided into three major stages 16.

* Derivation
This stage involves determining whether or not a

statistically significant function can be derived 1o
separate the two (or more) groups.

This stage consists of the following steps:

(a)  Variable Selection

Specification has 10 be made on which
variables are to be independent and which
are to be dependent and decision on which
should be included in the analysis,

(b)  Sample Selection

Since when applying discriminant analysis
the analyst wants to test the validity of
the discriminant function that has been
developed, the most popular procedure
iavolves developing the discriminant
function on one group and then testing it
Onasecond group. This eliminate the
upward bias in the prediction accuracy of
the discriminant function 17,

(¢)  Computation method

In deriving a discriminant function two
computational methods can be utilised 18,

@) the simultaneous method which
involves computingthe
discriminant function so that ali
the independent variable are
considered concurrently.

(i) the step wise method involves

entering the independent variables

into the discriminant function
one at a time.

The IFM Journal of Finance and Management Volume 5 No. 1

(d) Statistical significance

After the discriminant function has been
computed, its level of significance ml..lSl be
assessed. The conventional criterion is .05
or beyond.

Validation

Tkis stage involves developing a classification
matrix to evaluate further the predictive accuracy
of the discriminant function. A test is used t0
determine the level of significance for the
classification accuracy. If the percentage of correct
classification is significantly larger than would be
expected by chance, an attempt can be made to
interpret the discriminant functions in the hope
of developing group profiles. Otherwise no need
for interpretation is required.

Interpretation _

This stage involves determining which of the
independent variables contribute the most to
discriminating between groups. The process ol
interpretation involves examining the discriminant
functions to determine the relative importance of
cach independent variable using standardised
discriminant weights or discriminant structure
correlations or partial F-values, | nterpretation also
involves examining the group means for each

important variable to profile the differences in the
groups.

DEVELOPMENT DISCRIMINANT
ANALYSIS MODEL

Walter 19 i his classic article explored a priori
link between ratios and the probability of failure.
He developed a cash flow model of the firm and
demonstrated what clements in that model
influence the solvency of the firm.

A slight extension of this analysis can
show that may ratios are directly related to the
probabilita of business failure. According to
Johnson 20 the properties and characteristics of
financial ratios started receiving considerable
attention in the 1960’s and 1970°s with interest
primarily focused on determining the predictive
ability of financial data, The principal areas cited
included the prediction of corporate bond ratings
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;‘“d the anticipation of financial impairment. A
ot Of studies have been made in these areas with
specific emphasis to the following:-

l. . . -
Characteristics of merger firms

2. The difference in financial ratio averages

\ among industrics.

3. The relationship between accounting
determined and market determined risk
measures.

4. Wl?elher firms seek to adjust their financial

s ratios towards industry averages.

The influence of financial ratios on analysts
Judgement about impending bankruptcy.

i\:l:;ilc:?[:::rchcrs concludf:d frf)m lhfa above
Predictive o i:lnumb.er.of flr}qnual ratios have
employed ;ll .(.iescrlpuvc utility when properly
a"alyticm‘ . ls' no ande.r.. therefore. that mqst
analysis o ilsearch on failing firms uses ratio
s foundation.
Beaver 2! was among the fi 3
¢ g the first to use
ound Ozi}erri\]:/l}?S] to predi.cl corporate failure. He
Fatios of faileg ming evndcrlce o.t difference in the
Predictive and non fal!ed firms. To test the
dich()lomoufol‘.*’cf “ot ‘I‘ZIIIOS. Qeaver u§ed a
the cagh ﬂm;“C assification lechmgue and found
assets ratio lOloml debt and nc% mcome.l(.) }olal
ive years prco b'c lh.e.besl predictors of failure
S pr ceding failure.
Fatiog [(')*;:fe'gyn 22 investigated the ability of
Falings o) n‘m F)ond ratings changes anq boqd
; C¢w 1ssucs. where bond ratings 1$
> & surrogate for the probability of
He found that ratios could correctly
a much greater extent than would be
hrough random prediction.
"afiabICSh:,:i I:rc nu?n_v -t'inuncial ra.lio.s and olhcr
Publishey o l;led in dlslrcs.\.s'prcdl.clzlgns slu-d-ws
75 of these inll-nc~ years. le‘]l_]cWSkl - clnssnhcd’
is analysis (:Iltn categorics apd the resull's of
Ctegories ()t: \ 1.(.)w that the lollownng.lour
o ariables show the most consistent

ilfere
- nce betwee
firmg, between bankrupt and non-bankrupt

financ;

Predicy ¢
Possib]e t

R: . i
dl(i Of return - bankrupt firms were less

Profitable

Financi. -

h.n‘m""'l - leverage bankrupt firms were
1ghly leveraged.

!‘J
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3. Fixed payments coverage - bankrupt firms
had lower coverage of their fixed payment
by their earnings or cash flow.

4. Stock return volatility - bankrupt firms had

lower mean stock return and had high

stock return variability.

Just like many other research studies, Zmijewski’s
results showed that the liquidity and activity/
turnover categories of variables showed limited
differences between the bankrupt and non
bankrupt firms. Significant micro analysis came
with the usage of discriminant analysis applied
to financial ratios in the prediction of corporate
failure.

Altman improved on Beaver’s univariate
method of analysis by developing a multi ratio
prediction model which allows for the
simultancous consideration of several variables
in the prediction of financial distress 24 He thus
developed what is known as the “Multiple
Discriminant Analysis (MDA)".

Altman’s model exhibited excellent
discriminatory power in the year before failure
but showcd marked deteriorations in the second
through fifth years before failure. Ina later study,
Deakin directly compared the performance of the
Beaver's univariate model and Altman’s Multi
variate model on the same set of data and found
that the multi ratio model producced lower
prediction errors 25 Moyer later showed that the
results of Altman's multiple discriminant analysis
model were less suitable under condions different
from those used by Altman 26_ He found that a
model with the first three parameters in Altman’s
model explanatory power superior to Altman’s.
Mover s results were confirmed by Williams and
Picconi using an original sample and a hold out
sample 27,

Altman 28 carried out another research and
used multiple Discriminant Analysis once again.
This time he used both linear and quadratic
«tructures. He came up with new variables and
explain financial distress.

This Altman’s latest model predicated
better than his carlier model. Dambolem and
Khoury carried out a study on how o increase
tihe stability of ratios and thercby increase the
ability of the discriminant function to predict
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failure [29]. The study showed that the degree of
instability was substantial in the ratios of firms
that went bankrupt when compared with those
that did not. They, thus, developed a stability
model on corporate failure that uses financial
ratios and discriminant analysis as its core.
Zmijewski 30 carried out a study
examining Multi variate models based on
variables used in prior studies using a common
statistical technique known as lobit or probit
analysis which was originally developed by
Ohlson 3. He made analysis of how predictive
ability varies with different assuniptions as to the
cost of type I errors (bankrupt predicated to be
non bankrupt). Zmijewski's study results which
are confirmed by many other studies (e.g. Hamer
32) concluded that the classification performance

ABC CORPORATION

The IFM Journal of Finance and Management Volume 5 No. 1

of Multi variate models is not highly sensitive t0
the choice of the statistical technique. Other
discriminant anal sns studles were conducted by
Blum 33, Wilcox 34, Pinches 33 and many others.

Researchers still concede that discriminant
analysis has the ability to predict corporate distress

or failure inspite of the limitations inherent in the
models.

In Tanzania, the ratios considered verg important
by bankers in short-term lending are

I. Current ratio

2. Quick ratio

3. Earnings/interest ratio
4, Debt/equity ratio

5. Net income/sales ratio

DEBT/EQUITY AND CURRENT RATIOS OF SELECTED COMPANIES

Company X1 X3
Debt/Equity Ratio  Current Ratio
(@)  Financially

Distressed Firms
1 A 1.451 1.390
2 B 0.746 0.813
3 C 0.848 0.7%9
4 D 1.048 0.520
5 E 0.628 1.309
3 F 1.682 1.910
g Sl 0.958 1.426
0.090 1.000

(b) Non-Financially

Distressed Firms
‘%‘ 1] 0.059 1.310
0 K 0.0 1.040
12, N 0.0 1.260
3 " 1.481 1.756
" N 0.0 2.194
5. 0 0.092 1.551
16. p 0.0 1.628
0.0 1.291

Source:

Calculated from the fig
1989). The req) names of

wres trom the

Annual Repores of ABC compunies (1979 -
companies are not herepy disclosed.
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:I:;i??cgllllnone of thesF is copsistently and
effec[iv:' );isupporw_d in the literature as an
wiiter £ lg ex of busnnes§ falll.ll'e or default, !he
enViI'Om: them appropriate in the .Tanzan}an
is that 11 ent. The reason behind their adoption
used in Tey are the v».'ldely accepteq an.d mostly
liquidin anzania business cycles as indicators of
y and risk.

'If{HE SUITABILITY OF THE
ODEL IN TANZANIA

3:’?:; (Lonvemio‘m' ratios have been used qui}t‘
TanZa,fy a nu“?ber of Financial analysts In
or Iikehla to predict the likelyhood of loan defapll
ratio angod of financial problems, the debt/equity
inTap current ratio (which are commonly used
the cozan.a)‘ were applied by the writer toanalyse
Corpo mpanies falling under one of the biggest
fllnctirauons in the country 37. The discriminant
infomc:n.used in this analysis combiqed the
curreman(.)n ?Ontained in the debt/equity afnd
mode] f;itlo§ into a single multivariate prediction
the de'b he In dependent variables were therefo.re
(X5) Vequity ratio (X)) and the current ratio
2) as presented in a table in the previous pase-
the m Using the two variables in the table above
differ, ean ratios were calculated to profile
non-fences_ between financially dislre§sed and
that t;}"ancla"y distressed firms. It was found out
finan © mean debt/equity ratio of 0.931 for the
of th cially distressed firms was higher than that
0.20: non-financially distressed firms WITIC'h was
thes - Thus, a profile of the characteristics of
have “f'o groups shows that the distre§sed fjlrms
diSte higher debt burden than non-financially
cu ressed firms. On the other hand, the mean
(1 ITent ratio of the financially distressed firms
n(; 145) was lower than the mean current ratio Qf
sh:-ﬁ"a"cia"y distressed firms (1.504)- This
ws that the financially distressed firms have
More liquidity problems than the non-financially
distressed firms. i
ratj The independent vari
0 and current ratio) presente
were used to calculate the d
coefficients and to formulate the
funclion‘

ables (debt/eqUil)'
d in the table above
iscriminant
discriminant
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The discriminant function formulated was as
follows:

Z = -0.99862X +0.81460Xo
where
Z = credit index (discriminant
sg:ore)
X, = Debt/equity ratio
Xo = current ratio
099362 = Discriminant coefficient for
variable X
0.81460 = Discriminant coefficient for
variable Xo

The discriminant coefficients are the standardised
values produced by the statgraphis package.

The discriminant function indicates that the debt/
equity ratio has negative correlation with the
discriminant score while the current ratio has
positive correlation with the discriminant score.
Also the discriminant function indicates that the
debt/equity ratio has a higher discriminant weight
or coefficient (0.99862) than the current ratio
(0.81460). This means that the debt/equity ratio
contributes more to the discriminating power of
the discriminant function.

The discriminant function developed
above was then used to compute the Z; - scores
for the companies under the study. The results
indicated that generally, financially distressed
firms have negative Z; - scores while the non-
financially distressed firms have positive scores.
This was inline with the higher contribution of
the debt/equity ratio than the current ratio to the
discriminant function.

The Z; - scores were then used to calculate
the mean (centroids) scores of the financially
distressed and non-financially distressed firms to
determine if there was any difference in the way
the Z; - scores of the two groups were distributed.
Results indicated that the standardised mean
scores of financially distressed firms was (-
1:07971) while that of the non-financially
distressed firms was (1.07971). This confirms that
the financially distressed firms have lower scores
than the non-financially distressed firms.
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CONCLUDING REMARKS

Analysis of the financial performance of ABC
group of companies had indicated that the

following factors characterize the liquidity
position of the firms:

M

@

©)

4

)

©®

M

®

®

(10

(In

Eight companies were technically
insolvent while the other eight companies
were financially healthy during the ten year
period of 1980 - 1989.

The financially distressed firms had higher
debt-burden (debt/equity) than the non-
financially distressed firms.

The financially distressed firms had more
liquidity (current ratio) problems than the
non-financially distressed firms,

The mean debt/equity ratio of the
financially distressed firms was higher than
the mean debt/equity ratio of non-
financially distressed firms.
The mean current ratio of financially
distressed firms was lower than the mean
current ratio of non-financially
distressed firms.
The debt/equity ratio had negative
correlation with the discriminant score.
The current ratio had positive correlation
with the discriminant score.

The debt/equity ratio had higher
discriminant weight (coefficient) than the
currentratio. This means the debt/
€quity ratio contributed more to the
discriminating power of the discriminant
function than the current ratio.
Financially distressed firms had lower Z;
- scores than the non-financially distressed
firms. This was because of the influence
of the debt/equity ratio.

The standardised mean scores of the
financially distressed firms was lower than
the standardized mean scores of the non-
financially distressed firms.

The Z; - scores discriminated better
between the financially distressed firmg
than the debt/equity ratio and the
current ratio used independenlly.

The hypotheses tested by the writer in the study
were related to four issues listed below:

(a)

(b)

(©
(d

The mean debt/equity ratios of financially

distressed and non-financially distressed

ABC corporation firms. )

The mean current ratios of financially

distressed and non-financially distressed

ABC firms.

The discriminatory power of the debt/
uity and current ratios.

:‘qhe ydiscriminalory ability of the

discriminant analysis.

The study came out with the following
conclusions:-

(a)

(b)

(©)

(d)

That the mean debt/equity ratio of
financially distressed firms was higher than
that of the non-financially distressed
firms. .
That the mean current ratio of financially
distressed firms was lower than the mean
current ratio of non-financially distressed
firms,

That the debt/equity ratio contributed
more to the discriminating ability of the
discriminant function than the current
ratio. )
That a linear combination of debt/equity
and current ratios determined by
discriminant analysis has the ability t0
predict financial distress in Tanzania. The
limitations of study included the use o f
arelatively smaller sample (16 companies)

than would otherwise be desirable (50-100
companies).
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