¢C B AP TE R -II

ASSESSMENT OF PREDICTIVE ABILITY OF FINANCIAL
‘RATIOS IN TEA UNITS.

A financial ratio ‘stands as an index of the relationship
- between two individual or sets of financial variables. Again,
every relationship of the financial variables can be transformed
into an equation for analytical purposes. "A equation is a
truism in the ex post sense. In order to have practical sig-
nificance, the financial variables of the equation should be
interpreted in the ex ante sense or in casual sense“l. The
abstract rélativity depicted in any equation, so formed, is
rather suggestive, if not conciusive, of the working of any
concern. Hence,,mathematica; precision arrived at for the ratio
analysis has, at times, little relationsh%p with the reality.
Inspite of the shortcomings and limitations, the ratios are

the most Véluable measure to study the financial performances
and the wvarious aspecté of financial health of the various

-~

conCerns over times.

Every act in the various areas of a corporate body has
its effects on its own corporate structure and its financial
healths "Every act causes changes throughout the firm and
would be reflected on the balance sheet“2. To evaluate these
cﬁahgés and also ﬁhe changes in the degrees (i.e. souné/sick)

of ¢orporate financial health, a single isolated ratio assisted
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by the rule of 'Trial and Error' can surely be misleading.

Thus, for proper evaluation, it is necessary to start with the
financial ratios in sets or the sets of various combination of
financial ratios accompanied by | statistical and mathematical

tools.

The financial ratios so far used to analyse and predict
various aspects of the financial health are voluminous; but-
our study is limited to 52 financial ratios £~vide Annexure -
IIT, .. _7 grouped under five heads : profitability, financial

stability, liquidity, asset utilisation aﬁd turn;over.

To identify the financial ratios significant in moni-
tor;ngvvaribus changes in the corporate financial health and
to assess their predictive ability (i.e. effectiveness of the
finéncial ratios in predicting the different degrees of corporate

financial health) the steps followed by the present study are:

A) Attempts have been made to select a profile of
financial ratios significant in discriminating the
different degrees of financial health through statisti-
cal significance tests: (i) Mean-Test and (ii) F-

Test;

B) Attempts have been made to list various combination-
sets of the 'significant financial ratios' (i.e. the
ratios which were able to discriminaté different
degrees of corporate financial health of sample uﬁits)

-through the assessment of the relative contribution

of these financial ratios (representing the total

1
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significant ratio set and/or the set of a particular
ratio-group) to the overall discriminant function,
and also on the basis of the financial theories of

firms;

C) Attempts have been made to assess the effectiveness
of the financial ratios through 'Sets' after finali-
. sing the list(s) of the financial ratios which would
appear in the various 'Sets' of ratio-combination(s);
and for this:
(i) separate discriminant functions have been
computed'for each separate 'Sets', and
(ii) observations have been made on : (a) their
discriminating power, (b) their increment/
reduction in discriminating power on/frpﬁ that
of the 'original’ discriminant function, (c)
relative contribution of the individual financial
ratios to the 'reduced' discriminant functions,
and (d) their predictive. accuracy matrices for

predicting various degrees of “financial health;

and,
D) Attempts have also been made to interprete and

analyse the results of the accuracy matrices of the
'Sets' to select the best 'Set of financial ratios'
and the discriminant function represented by those
ratios which were found significant in monitoring
various degrees of éorporate financiai heélth of the

Tea units;
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2) SELECTION OF THE PROFILE OF THE SIGNIFICANT FINANCIAL EATIOS:

To aésess the significance of each’ and every financial
ratiog/(s) under considerétiqp of the present -study in>predicting
the degrees of financial health apnd also to select.a profile
of the significant fihancial ratios that were required to use
for testingvpruposes, the methodology followed is :

(i) Testing the significance of the ratios through

Mean-Test,

(i1) Testing the significance of the xatios through
F-Test, and A . -

(iii) Selection of a profile of the significant ratios
qualified through both the tests (i) and (1i).
(i) MiAN TEST:

Whether the magnitudes of the financial ratios of the
sampie units belonging tQ the 'Good financial health' group.
significantly differ from that of the units bélonging to the
'Siék‘financial health' group could be tested through ‘Mean
Test'. This test has been performed&for all the 52 financial

ratios uncer the present study.

It could be observed (Table III.1) that, the ratios k1, R2,
R3, R4, R5, R6, R7, R8, R9, R10, R11, R12, R13, R16, R17, R18,
R19, R21, R22, R23, R24, R25, R26, R27, R28, R29, R30, K33,

R34, R35, R36, R37, R38, R39, R40, R41, R46, R47 and R49 had



RESULT OF THE MEAN-TEST

Table -

III.1

Or THE 52 SAMPLE FINANCIAL RATIOS
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*%

Ratio Mean-Test Score Ratio Mean Test Score
R-1 4.3341081 R-28 12.5323160
R=-2 8.5268622 R-29 9.5561995
R-3 9,1196673 R-30 2.9126300
R-4 3.7644189 R-31 0.9639223%%
R=5 3.9288881 R-32 1.8022718%%
R-6 8.7123213 R-33 14.2368110
R=7 8.8235176 R-34 7.7054828
R-8 3.5386127 R-35 14,.5679980
R~9 5.2191605. R-36 14.3174810
"R-10 13.0710920 R-37 5.9075115
R-11 14.0940820 R-38 2.3691542%
R~-12 7.1327968 R-39 9.7169996
R-13 14.3798550 R-40 11.5760430
R-14 1.3593443%* R-41 11.5126890
R-15 1.7159471%* R-42 1.9229207%%
R-16  12.5784800 R-43 1., 1166815%*
R-17 3,0756500 R-44 0.9789261%%*
R-18 7.2698673 R-45 1.1745655%%
R-19 13.8208440 R-46 2.9796270
R-20 0.2858455% R-47 8.5690327
R-21 3.9273903 R-48 0.3183312%%
R-22 5.1094664 R-49 . 4.1152276
R-23 12.9572200 R~50 1.5867733%*
R-24 7.1664026 R-51 1.3642532%%
R-25 2.6022563 R-52 1.6032887%*
R-26 5.1524143 '
R-27 15.1202040
NOTE: * &Significant at 5 percent level cf confidence but

insignificant at 1 percent level of confidence.

Insignificant at'both 5 peréent and 1 percent level

of confidence.
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siéhificant differences in the mean values between the units of
the two groups (Good’ and 'Sick') at one percent level of confi-
deﬁce. The ratico R=38 had significant difference at only five
percen% level of confidence. Thus, it was found that the majority
of the financial ratios under the study were not coming from the
same financial health group, i.e. the magnitudes of the abhove
stated financial ratios of the sample uniis belonging to the
'Good financial health' group differ considerably from that of

the. sample units belonging to the 'Sick financial health' group.

Table - III, 2

FINANCIAL RATIOS TURNED INSICNIFICANT BY THE MEAN-TEST

Ratio Description of the ratio

R-14 PBT/MNet Worth

R-15 PAT /Net Worth

R=20 Depreciation Charges/Sales (net of excise)

R-31 Short-term Bank Borrowing/(Working Capital Gap +

Short-term Eorrowings from Non-
bank sources)

R-32 Short-term Borrowings/Working Capital Gap

R-38 . Working Capital/Sales (net of excise)*

R-42 Currént Liabilities/Sales (net of excise)

R-43 Trade Creditors/Sales (net of excise)

R-44 Trade Debtors - Trade Creditors)/Sales (net of
excise)

R-45 : Current Assets/Sales (net of excise)

R-48 Net Fixed Assets/Gross Fixed Assets .

R-50 Stock/Sales (net of excise) g

R-51 ' Trade Debtors/Sales (net of excise)

R=-52 Stock/Cost of Goods sold

NOrEs " * Significant at 5 percent level but insignificant
1 percent level,
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In analysing the financial ratios (Table-III,2) which
failed to discriminate between the different dégrees of financial
health of the sample units, i.e. the financial ratios which had
no significant differences between the mean values of the
ratios for the two types of sample units - the 'good' and the
'Sickt', it was obsefved that, all the firms under the 'Sick
financial health' group incurred losses and disclosed a negative
balance in NW, PBT and obviously in PAT. Again, all the firms
of the 'Good financial health' group earned profits and disclosed
a positive balance in NW? PBET and PAT. When computed, both the
ratios (PBT/NW and PAT/NW) disclésed positive balances for the
firms under both the ¢roups because of the mathematical impact
of signs3. Owing to the technical defect (i.e. mathematical
impact of signs) inherent in computation process, these ratios
were unable to discriminate between the negative (bad) and
poéiti?e (good) financial characters and thereby failed to convey
any significant and‘meaningful information or signals to dis-
criminate between the different degrees of financial health,
and thus the ratios, when teéted for significant mean differences,
failed to discriminate between units under the ‘'Good financial
health' group and the ‘Sick financial health' group and thereby
turned out to be insignificant ones.

Again, a close relationship coulé be observed between
the'éales revenués and the amount of deprecigtion provided by
the. sample units, irrespéctive of their group belongings. For

the ratio, R-20 (Depreciation charges/Zales (net of excise) the
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difference.between the mean value of the units under the groups
(the 'good' and the 'Sick') was 0,0021 which was. negligible;
and that was the cause of the ratio R-20, to become insignifi-

cant.

A. close scrutiny of the sampe units revealed that the
 'shQrt—térm bank borrowings‘ constituted a lion's share in the
"wofking capital and the sample units depended much on the banks
for their working cépital needs, A shortage in the working
'caﬁital wéé recurring every year and was common to all the
sampleaunits.,The units, irrespectiver to their financial condi-
‘tioné; weré elther ﬁnébleAto.repay Or'wére in tﬁe practice to
Adelafiin":epaying éuch bank loans which led the units to bear
the burdens of huge debts. The voluﬁé of trade debtors, trade
‘5,¢réditorsf creditors for,expenées, were very small and were
gépefélly -'cér‘;'d:'ensed' in the published staterents; these led it
.Ldiffiéulf #o work out the exact amount of ‘'working capital gap'
which might led to‘ove}look some valuable infbrmation which
'coﬁld heip.to discrimiﬁate between the different degrees of
fihancial'health. For all these reasons, the ratio R-31, R~-32,
R~42, R-~43, R-44, R~45 and R-51 failed to show any significant
differences in the mean values of the ratios between the 'gcod!

and 'sick' c¢croups and Dbecamre insignificant.

It could be observed that, the ratio R-48 (Net Fixed
Assets/Gross Fixed Assets) became insignificant basically
owing to the fact that all the sample units, irrespective to

their financial conditions, were in operation with a similar
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:age-old fixed asSetsfaﬁd no reﬁarkable‘volume of rerplacement
‘had;ever been taken place; and the units were following almost
simiia; depreqiatjon‘policieéf-

The ratio Stock/Sales (net of excise) (R-50) and Stock/
Cost of Goods Sold (R—SZ) could also be observed as insignifi-
cant ones for the sample units under our sﬁudy. The causes of
the failure of these ratio to provide signals to help to discri-
minate between the deérees of financial.health was cdue to the
fact that, the published acccunts of the sample units presentedl
the data regarding both the stock and the ccst of goods sold
in a condensed form with the other. presentable items and thus
it became impossible to work out the exact amount of the above
items which might led to overlook some valuable information which
could help to sigﬁal and to reflect tne different degrees of

“financial health.

| Thus, tthugh the ‘mean-test', it could be observed that
. 38 out of 52 financial ratios under this study (Table - III.1)
-were showing significant differences in the mean values for the
Ndifferent dégrées of financial health of the sample units. In
'othéi-Wordéqbforvthe majority of the financial ratios under
~thefétudy; the variations in the financial health of the sample
:f uni;s-were'feflécted by the variations .in the magnitudes of the
fineicial ratios.

-ﬁ(ii) F - Test

“”“_ﬁhetﬁér théyfinéncial»raﬁios are able to discriminate
“between the, different degress of financial health by the
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variations in their ﬁagnitudes i.e. whether the magnitudes of

the .financial ratios for the sample units belonaing to the 'Good
financial health' group and 'Sick Financial hcalth' group differ
considerably or not, (so that, one can use the ratios as reflec-

tor of financial health), have been studied through the P-test.

This test has been performed for all the 52 financial ratios.

Table - III,3

RESULT OF THE F-TEST OF THE 52 SAMPLE FINANCIAL RATIOS

Ratio F-Test Score Ratio F.Test Score
R-1 18.276724 : R-23 1563.348430
R-2 70.741555 R-24 49.969087
R-3  80.918827 R-25 6.5886912%
R4 13.782569 , R-26 25.799514
R-5 15.018868 R-27 222.439850
R=6 73.851660 : R-28  152.812710
R=7 75.749018 -~ R-29 88.987509
R-8 °  12.178686 R-30 8.2374825
‘R-9 - 26.503250 R-31 0.9022086% *
R-10; 166.228170 R-32 | 3.1540183%%
R-171 193.261900 R-33 - 196.975680
R=-12 49,501440 R-34 57.762495
R-13 201.185030 R~-35 206.488930
R-14 1.7978616%% R-36 199.448250
R-15  2.864880%% - R-37 33.954962
' R-16 153.936480 R-38 5.461164%*
R=-17 0.00 L R-39 91.867744
R-18  51.422277 R-40 130.382250
R-19 185.841630 R=-41 128.958480
R-20 0 .0794376%%* R-42 3.5976744%%
B-21 1 15.006362. R—-43 1.2132648%
R=22 25.392045 ' R-44 0.9323856%%
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Ratio F-Test Score Ratio F-Test Score

R-45 .  1.3423104%* R-49 16.477214

R-46 8.6381856 R=50 2.4497856%%

R-47  71.415342 " R=51 1.8056025% %

R-48 0.0985536% % R=52 | 2.4763752%%

NOTE : * Significant at 5 percent level but insignificant at

1 percent level of confidence.

**  Tnsignificant at both 5 and 1 percent level of

confidence.

It could be observed that (Table -~ III.3) the magnitudes
of the majority of the financial ratios (under the study) of the
sample units belonging to thé 'CGood financial health' group
differ considerably from that of the sample units uncder the /

"*'Sick financial health' group. The financial ratios which satis-
fied the F-test at one percent level of significaﬁce were, R-1,
R~-2, R-3, R-4, R-5, R-6, R-7, -R-8, R-9, R-10, R-11, R-12Z,
R-13, R-16, R-18, R-19, R-21, R-22, R-23, R-24, R-26, R-27,
R-28, R-29, R-30, R-33, R-34, R-35, R-36, R-37, R-39, R~40,
R~41, R-46, R-47 and R-49. The financial ratios R-25 and R-38
only had significance at 5 percent level of confidence.

- It coculd also be observed that the financial ratios which
were found insignificant by the 'Mean—test'»in discriminating
the financial health of the sample units, were also found

inSignificant by this F-~test and in addition to these ratios,



Table - II1I.4

THE FPINANCIAL RATIOS TURNED INSIGNIFICANT BY THE F-TEST.

Ratio Description of the Ratio

R-14 PBT/Net W;rth

R-15 PAT/Net Worth

R-17 Total Dividends/Profit after Tax

R=-20 Depreciation Charges/Sales (net of excise)

R-25 Net Worth/Sales (net of excise)*

R-31 ' Short term Bank Bofrowings/w.C. Gap + Short-term
Non-Bank Borrowings

R-32 Short-term Borrowings/Working Capital Gap

R-38 Working Capital/Sales (net of excise)*

R-42 Current Liabilities/Sales (net of excise)

R-43 Trade Creditors/Sales (net of excise)

R-44 (Trade Debtors - Trade Creditors}éales (net of excise)

R-45 Current Assets/Sales (net of excise)

R-48 Net Fixed Assets/Gross Fixed Assets

R—SO- Stock/Sales (net of excise)

R-51 Trade Débto:s/Sales-(net of excise) i

R-52 - Stock/Cost of Goods sold.

Note: % Ratios are significant at only 5 percent level of
confidence but insignificant at 1 percent level.



111

Total Dividends/PAT (R-17) and Net WortWSales (net of excise)
(R-25) were also found insignificant by the F-test (Table - III.4),
In analysing the ratio R-17, it was cbserved that almost all

the sample units irrespective of their group belongings (i.e.
‘Gooa' and 'Sick') declared no dividend for a number of years,

and as such, this ratio was unable to discriminate between the
sample units according to their financial health and thereby
turned insignificant, The ratio R-25 was significant at 5

percent level only.

Thus, through the F-test it could be observed that 36
out of* the 52 financial ratios selected for the study (Table -
I1I.5) were showing significant differences in their magnitudes

for the sample units having dissimilar f£inancial healths.

From the results of the above statistical significance
tests (Méan Test and F-test), it could be ©bserved that only 36
financial ratios out 6f the 52, satisfied both the tests (Table-
',IfI.S). (If we consider only 1 per cent level of confidence,
then it could also be ébserved that 36 financial ratios satis~

fied both the tests and the first hypothesis).

It is to be noted that ncne of the turn-over ratios
/ except R-29 (Interest/Sales (net of excise)), and R-30 (Short-
term Bank Borrowings/Sales (net of excise)) which have been

included in the financial stability group / were found significant

under both the tests i.e. Mean-test and F-test.
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FINANCIAL RATIOS QUALIFILD THROUGH BOTH THE MEAN T35T
AND F-TEST ’

" Ratio Description of the

] :N Ov.'

Ratio

Ratio No. Description of the

Ratio

PROFITABILITY RATIOS

R-1
R-2
R-3

R-10

R-11

'R-12

R-13

‘R=16

R-19

R-23

EBDIT/Sales {net of
excise)

EBDIT/Total Assets
EBDIT/{Total Assets +

- Accumulated Dep..)

EBDIT/Interest

EBIT/Sales(net of .
excise)

EBIT/Total Assets

' EBIT/{(Total Assets +

Accurmlated Depb.:)
EBIT/Interest

- OCF/Sales(net of

excise)
OCF/Total Assets
OCF/(Total Assets + .

. Accumulated Dep..)

OCF /Debt
OCF/Current

" I'iabilities

Retained Profit/

.. . Total Tangible Assets
‘R-18

(Retained Profit +

'Dep.;charges)/bebt
_‘(Ret. Profit + Dep. Charges)/
"Tanglble Assets + Accumu-

lated Dep.)

Depreciation charges/

. 7' Net Fixed Assets
“Re22

Dep.charges/Gross

Fixed Assets ‘

Net Profit(before Tax)/F
Total Capital employed

Financial Stability Ratios

R-24 . Net - Worth/Debt
R-26 Net Worth/Long-term
Cebt
R=27 Debv&angible Assets
R-28 All outside liabilities/
Tangible Assets
R=-29 Interest/Sales (net of
excise)
R-30 Short-term Eank
Borrowings/bales {net
of excise).
R-33 All Bank Borrowings/
Total Assets
R~-34 Book Value of Equity/
: Book Value of Debts
R-35 Net'Worth/Total outside
L liabilities
. Liguidity Ratios
R-36 Current Assets/Current
Liabilities
R=-37 Quick Assets/Current
. Liabilities
R-39 . Working Cawnital/Debt
R-40 . Working Capital/

R-46
R-47

R=-49

Tangible Assets

Asset Utilization Ratios

Sales/Total Assets
Retained Earnings/
Total Assets .

Quick Assets/Current
Assets
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B) LISTING VARIOUS COMBTNATION .SETS OF THE FINANCIAL RATIOS,
ABLE TO DISCRIMINATE BETWEEN THE DEGREES OF FINANCIAL HEALTH
OF THE SAMPLE UNITS

Having the profile of the 36 financial ratios (vide
Table - III.5) gualified by the statistical significance tests,
their discriminatory ability are needed to be tested, and for
this purpose, the present study attempted to assess the overall
relative importance of each individual ratio in discriminating
different degreces of financial health of the sample units, in
a multivariate setting. For this purpose, our study used the

"Multiple Discriminant Analysis' technique (linear form only).

" The Discriminant Analysis is well described in the text
books of Statistics. It is "designed to establish a procecdure
for assigning items to predetermined populations. It is to help

us distinguish items in one population f£rom those in another"4.

In:the present study, two group siguation was considered
when 'Good financial health' and 'Sick financial health' bearing
"units with the variables consisted of financial ratios derived
from the conventional published annual accounts and reports
consisting the data sample from which the lin;ar discriminant

function was derived.

The relative contribution of the individual ratios to
the overall discriminating power, were assessed by the 'scaled
vector' which have been found out on the basis of some weights

(as per the popularity in use in the literature in this matter)

and the coefficients cf the individual financial ratiosderived
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by”tﬁe'linear discriminant function.
L The present study ccnsicered the linear discriminant
_ function of the form: |
' Zmoly Xy toky Xy oLy Ky ¥ oeeeenes g Ky

whére,k{l,&zl ceeeeey WETE the discriminant coefficients

5

<

and, 'Xl, X2 secase Xk were the constituent financial ratios

Several computer runs were performed on Multiple (linear)
' Di;crimiqant Anélysis Prog:ammé with 36 financial ratios which
were significant at one percent level in both the Mean Test and
ﬁhe-F—Teéﬁ;.The coefficiehts of the linear discriminant function -
'3so_obtained (henceforth referred to as'coefficients»of 'original’

discriminant function) were shown in the Table - III.6.

(i) Test for the discriminating ability cf the ‘original’

discriminant function:

To test the discriminating¢ ability of the discriminant
function means testing the Hypothesis that, "the pOpulation-dis-
criminant function does not discriminate. This is equivalent to
test that the Xi are all equal to zero"®, .

To judge the situation, the analysis of wvariance of

'original' functicn has been dcne.

It could be observed frOm‘the result so obtained (Table -
III.7)vthat the calculated wvalue of f (43.436258) was greater.
: th@n the Table Valuevof.F at .01 level and thus rejected the
'hypothééis that 'population discriminant function does ﬁot Ais-
cfiminéte'; In other WOrds, the discriminant function so obtained

(i.e. the original discriminant function) has the discriminating
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Table - III.5

Discriminant Co-efficients “('Original' function)
of the 'Monitoring' Ratios.

Ratio Discriminant Ratio Discriminant .
No. Co-efficients “No. Co-efficients

PROF ITABILITY. RATIOS

1 0.4375749 - 11 409,151
2 -0.0597458 12 , ~35.37922
3 -21.24796 13 . 13.48646
4 ~0.4681357 16 14.43773
5 ~11.16273 . 18 - ~ 41.07085
& 7.309851 19 ~421.0584
7 33.84721 a1 4.214661
| 0.4147102 - 22 . 2.593819
10.26926 23 ~24.63512
10 ~13.05653 ' |

FINANCIAL STABILITY RATIOS

.24 . . =76.90964 o 30 -0.32032012

267 . -0.0036038 33 .. -0.3569336
27 4 . -1.706424 o 34 76.17554
28 - -0.5975249 .35 1.063056

29 7 1,285912

' LIDUIDITY RATIOS

36 ¢ 0.3390524 40 0.3905871
37 . .. 4.716256 41 0.2986426

39  0.8559987

v,ASSET',b"I'I-LISATION RATIOS ; _
a4 -2.26021 .49 . - -3.618119
.47 . -1.616489 N |
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Table - IITI,7
ANALYSIS OF VARIANCE COF THE 'ORIGINAL' FUNCTICH
Source Sum of Squares Degrees of | Mean of Feratio
(ss) - freedom Squares
(m) (Ms)
. o 2 2
Discriminant KD = P = KD™/p = o 2
(between the K/P
: 212.,96181 36 5.92155058 .y
sample) D/n-p-1
Residual D=3.56771436 n-p=1 = | D/n-p=-1 =
Brror 27 0.1361905| 43.436258
(Within the : e
sample)

NOTE :. Table value of F (.99,
F(.99,40,27) = 2.38

30,27)=2.47

and Table Value of

Here, K = n.n
" 12 - 15,75,
i,
36
D = AX, here, X =
7. %p ip, v p
_..l —_
p= Kp
= 3.6771436 p =
n =
nl =
n2 =
J' =

Financial Ratios

Discriminant coefficients

Ho. of financial

ratios (1,2,..0. 36)

Total number of units
in 'good' and

'sick' group = 64

No., of units in 'gocd!
group = 28
No. of units in
cgroup = 36

Group (i.e., Good and
Sick, 1 and 2).

sick!
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ability to discriminate between the two degrees (i.e. the 'goog’

and the 'sick') of financial health of the sample units.

(ii) Assessment of the Relative Contrilbution of each Individual

_Ratio through their Scaled Vector's rank.

Tne liferature in tne contexf of assessing the relative
contribution of an individual ratio to the overall discriminating
power of the discriminant model is voluninous. Accoréing to
E.I. Altman, "*He relevant statistic is observed as a scaled
.veqtor which is computed by multiplying corresponding elements
by the Square roots of the diagonal elements of the: variance -
co—vériance matrix, Sincé the actual variable measurement units
are not all comparable to each other, simple observation of the
discriminant co-efficients is mﬂslead1n0"7. According to Taffler
Mthe approach with most intuitive appeal measures the proportion
" of the Mahalanobis Dz-distance between centroids of the two
-constituént'groups accounted for by each variable according to

~the following formula:

Py — G (Tﬁf—.?j
K

s)
;Z. ( Tis)

F)

i'where; pj represents the proportlon of the D2-dlstanCe accounted

"nﬁﬁfor,pyzratlo 'y and Xj ,and XTis are the means of the.'sick’
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I18

'i' respectively"s., W. Klecka9 is

and ‘'good' groups for ratio

in the opinion to obtain scaled vectors for each of the variables

through multipying the discriminant co-efficients by the standard

deviations of the respective-variables.

the scaled vectors were computed

follow1ng (i) the suggestions made by Altmanlo;

Tafflerll;

In the present study,
(ii) the sugges-~
tlons made by R. J. and (iii) by multiplying the
-co-eff1c1ents of the 1nd1v1dual ratios of the discriminant
fupqtlpn by'the standard devlatlons_of the respective ratios

12)

(i;g.'the suggestions made by Klecka . The magnitudes of the

- scaled vectors so obtain€d were shown in Table ~ III.S8.

Table = III.8

. DISCRIMINANT COEFFICIENTS AND SCALED VECTOR

‘ l4fRatiolADiscriminant SCALED VECTOR on the suggestions of
‘f_jNoi . ?oeﬁf%cient Altman- Taffler Klecka
_ original :
afunctioa'
'ffPROFITABILITY RATIOS
R-1  O. 4376749 0.5546099  0.0305579  0.0948729
" R-2 90.0597458 70.0418708 -0,00349527 -0.0089919
. R=3° -21.24796 —13.518887' - (0.9985298" .-2.4874179
" R-4 ' -0.4681357 ~24,895524 - 0.8331436 -3.464617
R=5  -11.16273 -12.366268 - 0.8181261 =-2.150808
J:RAG 7}309851 5.9500169 . 1.5394728 1.0660204
‘R=7 . 33.84721 20.970546 1.4884031 3.7780526
_ R;B 0.4147102 21.055441 0.6384069 2.8790458
R-9-  10.26926 10.277481 0.8300008 2.1632319
R=-10 —13.05653 —7.9034962 028121997 -1.7833287

Contd, e



‘R-11

‘R=12

"~ R-13
‘R-16
_R-18
~ R=19
R~-21

R-22 ..
 R-23"

" FINANCIAL STABILITY RATIOS

4

09.151
35.37922
13.48846
14.43773
41.07085
21,0584
4.214661
2.593819°
24,63512

Table - III.8 (Contd..)

181.20508
-83.549471

8.710026
8.4422648

©92.434515

=185.90806

R=49

R-24 -76.90964
R-26 = - 0.0036038
R-27 - 1.706424
‘R-28 - 0.5975249
R-29 1.285912
R-30 -~ 0,3032012
' R-33 - 0.3569336
R-34 76.17654
R-35 1.063056
LIQUIDITY
R-36 0.3390524
R-37 4.716256
R-39 0.8559987
R=-40 0.3905871
R-41 0.2986426
ASSET UTILIZATION
R-46 - 2.260210
R-47 - 1.616489

3.618119

- 1.2486396

0.3434395

17.837107

-530.85198

-0 .2484104

2.6551095
1.1009291

0.6245742"

0.8604695
0.5096736

525.68452

1.7946708

0.5168374
3.9388576
2.1674086
0.7979187
0.6060945

-5.5467644
-0.9650993
-2.7300679

20.247974
~4.9317583
1.0198828
 0.8389762
5.4311386

-20.435764

0.039764
0.0139237

- -1.8849542

- -35.195272
- 0.0102691

0.3074448
0.1051217

~0.0431189
0.0866171
0.0588648

34.988359
0.1992211

0.0571065

5.1818185
0.1990307
0.0691717

~0.0527946

~0.1160824
~0.0611059
0.0729531

~
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43.393163
13.796455
2.1589413
1.8616095
15.233708
43.99416
0.1721726
-0.0499024
~4.1040952

92.424414
0,0362843
0.,6526809
0.236354
0.11094
0.1914113
0.1250489

91.57015
0.4277206

0,1227631
0.5940336
0.4016902
0.1610708
0.1226924

-0,7250891
-0.1644079
-0.371237
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It could be observed from the magnitude of scaled vectors
_so obtained (Table - III.8) that, the profitability ratios were
the majority in showing the highest relative individual discri-
minating power to overall cdiscriminating power of the 'original'
function, i.e. the profitability ratios were the major contri-
butor in the 'original' discriminant function in discriminating
the two different degrees of financial health —— the 'good'
and the ;sick' (in the first ten ranks in the 'scaled vector'
eight were profitability ratios). This result is in consonant

with the results obtained by Altman13, Guptal4, etc.

. . 3 r :) .
(iii) Selection of the Financial Ratios to Form Sets which were
used.to assess the effectiveness of financial ratios in

predicting Corporate Financial Health of the Sample Units:

In this section attempts have been made to select and
form smaller sets of 51gn1flcunt flnanc1a1 ratios (whose magni-
tudes varies 51gn1f1cantly according to the variations in the
finahcial health of the sample units ) through which the effective-
nesslofAthe'financial ratios in predicting corporate financial
health qould be asseséed. For application in a practical situa-
tign, the greater number of variables (financial ratios) in the
"best” linear discriminant functioﬁ can cause difficultiés. For
this reason, réduced discriminant functions should be developed.
Besides, "the reduced model (discriminant function) seems
gquite appropriate for classification purposes ("prediction")
in a practical situation, the full original model can bé used

in an analytical context (Qescrlptlon of the failure process)"15
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The smaller sets considered by us contain only four

financial raﬁios-for each of the sets (save one). The financial
ratios for the sets were selected on ‘the basis of : (i) their
individual rank—positiqn in the contributors to the discrimina-
ting;powér of the 'original' function of 36 ratios, and {(ii)
fiﬁaqcial Standard-norms set forth by the financial experts to
classify the financial ratios:: in the groups like, profitability,
ifihénéiél stability, 1iquidity( asset vtilisation, turnover, etc.
:Thﬁé, attempts have beeﬁ made by the present study to assess the
effectivénéss (i.e. predictabiiity) of the financial rafios

through the following mocdels:?

;1. Cescriptive model

2. Ratio - representative model
3. Profitability model

4, Financial Stability model

5 Liguidity model

6. Asset Utilisation mocel.

1. DESCRIPTIVE MODEL

For this model, the financial ratios bearing the highest
ranks in the 'scaled vector' irrespective of their ratio-categories,

were selected. -

‘It is to be .observed that the rank-order of the financial
ratios in the 'scaled vectors' so far derived individually on
the basis of the methods suggested by Altmanls, Taffler¥7 and

Klecka'® disclosed the same rank arrangement of the ratios upto

‘the first six places only (Table - III,9).
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Ranks of the Financial Ratios (first six) as per the

'Scaled Vector'.

Ratio Ratio Description Ratio Rank-in-Scaled Vector
No. ' Category Altman Taffler Klecka
R-24 Net worth/Debts Financial 1 1 1
' Stability
R~34 Book wvalue of . N 5 2 5
.Equity/Book value )
of Total Debts
R-19 (Retained Profit + Profitability 3 3 3
Depreciation)/ :
Total Assets +
Accumulated Depr.
R-11 OCF/Total Assets + " 4 4 4
Accumulated
Depreciation
R-18 (Retained Profit + " 5 5 5
Depreciation)/
Total Debts
R-12 OCF/Total Debts " 6 6 6

R-34,0f the sample firms,

It vould be observed that the magnitudes of the ratio

tends to eguate with the magnitudes

computed for the ratio,R-24 as almoest all the sample units under

the étudy had no preferred stock. An analysis of the mean,

standard deviation, co-efficient c¢f the 'original' discriminant

function and the ‘scaled vector' of the two ratios (Table- III.10)
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revealed that there.existed a little difference between the

ratio R-34 and ratio R-24. To'avbid the effects of the inter-
correlation between the two financial ratios, our study consi-

" dered only the ratio R-24 for this model. It could be observed
fupther that, the ratio R-11 and the ratio R-19 differ only

when an unit declared dividend; when an unit declared no diwvidend,
the magnitudes of the two ratios (R-11 and R-19) would be the
saﬁé.;An analysis of the mean, standard deviation, co-efficient

, of,ﬁhé"original‘ discriminant function ané the 'sczaled vector!
 :off£he'two ratio (Table - III.10) revealed that there existed -

: ﬁeéiigible difference between the ratios R-11 and R-19, because
moéﬁ?éf’the sample units whether belonging to'the 'Good-financial
~-heélth' group or 'sick financial health' group, either failed

to décyére or did not declared dividends. The present study
.¢¢n§iaered:pn1y ?atiQ R-19 to avoid inter—correiation between
‘thegfinanciél ratios:themcelVés ana thus finally selected the
waollow1ng ratios for this model and be termed as 1st set of ratios:
i) Net Wworth/Debts (R-24)

il) (Retalned Profit + Depreciation)/(Total Assets +
Accumulatea Depreciation) (R-19)

iii) (Retained Profit + Depreciation)/Total Debts (R-18)

~ iv) OCF/Total Debts (R-12)

' 2. RATIO-REPRESENTATIVE MODEL

For this model, attempts were“made to select the financial
’ifat;os Which hold the first rank position amongst the 'scaled

‘vector' of a particular ratio-category. The financiasl ratios



Table -~ I1I,10

Comparative position of the ratios R-19 and R-llsand>R¥24“and R-34.

Ratio Arithmatic Mean S5tandard Deviation Co—eiffi- Scaled Vectdr
No. , A eients of . E ; " .
Good Sick Good Sick the Original 1§£E1er ! A%?man | Kl??ka“

Discriminant| - ‘ ' '
function

R-19 0.0546 -0.1241 0.0293 0.0688 | -421,05 -20.43 -185.90 -43,99

R-11 0.0581 -0.1241 0.03 0.0688 _409.15 20,24 181.20 43 .39

R-24 | 1.3564 1.2766_ -0.3311 0.2350 - 76.9096 -35.1952 ~-530.85 -82.4244

R=-34 1.3564 . 1.2766 -0.3297 0.2361 76.1765 34,888 525.58 91.5702

bcl
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which were occupying the highest position in the 'scaled vector!
in the ratio categories (vide Table - III,8) were as follows.

(Table - III.11).

Table =~ IIT,11

Rank of the financial ratios in the ratio-categories
(as per the magnitude of the. Scaled Vector)

" Ratio Ratio Description . Ratio Rank of the ratios in the
. Category ' No. ratio-category —_

Altman Taffler Klecka

Drofltablllty (Retained
Prorlt+Depr001a—
“ tion)/Tangible
AssetstAccumu-—
lated Deprecia-
_tion)

R-19 ° 1 1 1

FinanCiﬁl Net Worth/
Stability Total Debts

" Liguidity . Quick Assets/
e © Current Llablll—
o © ties . ,
b - Working . R-39 2 1

R . Capital/Debts k ’ : I

[\

| Assets. . Sales (Net-of = R-456 1 1 1
- Utiliza- = excise)/Total = = » -
tion _'.‘;Assets ‘

It could'bé'obéerved (Table - III.11) that, in the
llquidltj ratlo—category, the -scaled vector' computed on the
| 1basls of the method suggegtgd by Taffler indicatad ratlo R-39

as the first rank‘hololng ratlo,but the other two 'methods (i.e.
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suggested by Altman and Kiecka) indicated R-37 as the first one.
“Cur study selected the ratio R-37 f£rom -the two ratios (i.e.
R—37,ahd'R~39) as the representaﬁive one of the ligquidity-
rat104category because the ratioc:. R-39 could be manipulated by
seﬁérai ways. To some extent, it could be attributed to 'window
’dres%ing' by ﬁénagement or to non-disclosure of some important
:liéhility items in. the balance sheetlg. This ratio. cannot
prCJVJ.Qe better guidelines unless it .is studied along with
-fijaéﬁé};ﬁt‘ratio'and'tﬁrnoVer ratio;zp,’On the other hand, the
V“;‘fa;ié’bf'Quick Assets to éurrent Liabilities (R-37) was widely
v1  uséd;és a refined measure of.firm“s liguidity and thus was
»éégsideréd.as a moré rigorous and penetrating test of the
 ‘liﬁﬁiéity‘itself21,"A“carefui study bf the financial statements
of‘the_sample units inidcated that the Commercial Banks were
'T‘:‘grapting'short—termzloans (to be repaid within one year) to these
units against hypothecation of the qurren% crop. These loans’
conétituted the lion'§ share of the total current liabilities
QfgtﬁeSe,units. Thé'Ccmmercial Bénks; in general, were interested
.i'tOQéee that their lendings were'repaid by the units within the
| stipulated_ﬁeriod and;for thislreason,bthey'éltached much impor-
tance to the 'Quick ratio' than other liquidity ratios in

assessing and granting such short-term finances to these units

to meet requirements of their working capital needs.

Thus, our study selected the following financial ratios

for this model andé be termed as 2ncé set of ratios:
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i) (Qetalned Profit + Depreciation)/(Tangible assets +
Accumulated Depreciation)

(R—l9)' (Profwtablllty-ratlo)

11) Net Worth/rotal Debts (R=24)..e.ue (Flnanc1a1-stability—
ratio)

.i1ii) Quick Assets/Current Liabilities (R=37).....
(Liquidity-ratio)
iv) Sales (net of excise)/Total Assets (R-46) .....

(Assets-Utilization-ratio)

3. PROFITABILITY MODEL

For this mocdel, attempts were made to select the financial
" - ratios according to their relative-higher—OCCUbancy in the rank
position'of the 'scaled vector' of the ratios belonging to the
profitability-category only. The financial ratios occupying

the first four ranks in the scaled vector of this ratio category
were selected. Analysing the scaled vectors (Table - III.8) the

following were observed (Table - III.12):
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Table - III,12

First Five Ranks of the Ratios in the Profitability-category

Ratio . Ratio Description Ranks based on the

No. . ' Scaled Vector

Altman Taffler Klecka

R-19 (Retained Profit + Dep.)/

(Tangible Assets + 1 1 1
Accumulated Dep.)
R-11 -OCF fTotal Assets +
: ~° Accumulated Depreciation) 2 2 2
" R-18 (Retained Profit + - -
Depreciation)/Total .Debts - 3 3 3
_.R<12  OCF/Total Debts 4 4 4
" R-23" . Net Profit (before tax)/ :
: Total Capital Employed 8 5 5
" R=4_ EBDIT/Interest o 5 11 7

'All the three methods of computing the scaled vectors
c ' ' ‘ ) . : .
agreed to indicate R-19, R=-11, - R-18 ané R-12 as the ratios hold-

_ iné;thé first‘four'places in the scaled vectors of the ratio-

' category. For the 5th place, Altman's®‘ method indicated the

23

: . N _ 4
ratio R-4 but the other two methods {(Taffler”  and Kleckaz‘)

- indicated the ratio R-23. To avoid intercorrelation amongst

the finaricial ratios. (vide Chapter III, page 123 ) our study
*::sgigcted R-19 from the pair of the ratios R-11 and R-19, As the
1Mthe ranks of the’séaled vector of the ratio R=23 and the ratio

R-4 differ, the present study attempted to test effectiveness
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of the profitability ratios in monitoring the financial health
of the sample units through two different models -~ Mocel 1 (the

ratios selected on the basis of the ranks in the scaled vector

computed as per the suggestions made by Taffler > and Rlecka26),

and Model - 2 (the ratios selected on the basis of the ranks
27)

’

in the scaled vector computed by the suggestion made by Altman
and the financial ratios selected for these models stand as

follows:

PROFITAEILITY -MODEL - 1

i) (Retained Profit + Depreciation)/(Tangible Zssets +

Accumulated Depreciation)- (R-19)
ii) (Retained Profit + Depreciation)/Total Lebts (R-18)
iii) OCF/Total Debts (R-12).

iv) Net Profit (before tax)/Total Capital employed (R-23)

PRCUFITABILITY MODEL ~ 2

i) (Retained Profit + Depreciation)/(Tangible Assets +
Accumulated Depreciation) ((R-19)

ii) (Retained Profit + Depreciation)/Total Debts (R-18)
iii) OCF/Total Debts (R-12)

iv) EBLIT/Interest (&-4),

The ratios included in 'Profitability Mcdel - 1' be
termed as 3rd set of ratios, and likewise the ratios in ‘'Profita-

bility Model - 2' be termed as 4th set of ratios.
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7.4, FINANCIAL STABILITY MODEL

’.Forrﬁhis'ﬁodsi;'attémpts’were_made to select the financial
ratioS'acsdrding to their relative~higher-occupancy in the rank
Jiposifibnjbf the 'scaled vécﬁdr{:éf the ratios beloﬁging to the

.finahcial stability category only. The financial ratios occupy-
‘iﬁg the first four ranks in the scaled vector (Table - III1.8)
of this'ratio category were selected for this mocdel. The ratios

'~ so obtained were depicted in Table - III.13 below:

o Table - III,13

First Five Ranks of the Ratios' in the Financial
Stability Category

Rkatio . Ratio-Description Scaled Vector
t:ﬁo.? S Altman Taffler: Klecka

P

"szﬁza,"ﬁet wOrth/Totai Debts. B 1 T 1
3 ivgiﬁBook Value of Equlty/ . ,
'ii ﬁBook Value of. Total Debts L 2 . 2 . 2
;ﬁ’&Debts/Tanglble Assets"'f" ‘.; 3 : 3k ' 3
’:"JERf3511‘Vet Worth/Total out81de 5"\ . "~”

‘ ~llabillt1es . o 4 .4 4

”;All outside lisbilities/ . .. | -
Tangible Assets - -5 5 5
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To avcid intercorrelation amongst the financial ratios
(vide Chapter III pagel?d), our study selected, R-24 from
the pair of the ratios R-34 and R-24. Thus the ratios selected

for this model were:

v;if‘Ket worth/Total Debts (R-24)
ii) Debts/Tangible Assets (R-27)
" iii) Net worth/Total outside liasbilities (R-35)

'iv) ‘ALl outside liabilities/Tangible Assets (R-28)

The above four ratios be termed as the 5th set of ratios.

'fs.{LIQUIDITY MODEL .

;: For this modéi,‘attempts were made to select . the
5ffiﬁ§néial ratios according £o their .relative~higher-occupancy
':?inutﬁé rank po;ition cf thev'scaled«vecto;' of the ratios
;beionging to the liquidity-ééteéory_only. The financial ratios
”} oécﬁinng the first four ranks in the scaled vectOr of this
ratio—category Qeresselected. Analysing the .scaled vectors‘(vide
" Table III.8) the following were cbserved (Table - III°i4).
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Table - III.14

First Five Ranks of the Financial Ratios of
the Liguidity Category

'Ratio Ratio Description . ‘ Rank based on the Scaled
No.v_ Co : Vector '
Altman Taffler -Klecka

R-37 Quick Assets/Current

"liabilities -1 1 1
'ﬁ-39' A Wérking Capital/Debts 2 1 2
R=-40 = 7. . Working Capital/

Tangible Assets : _ -3 3 3

R-36 Current Assets/Current
- liabilities 5 4 4

R-41 Current liabilities/
- Tangible Assets ) - 4 5 5

Ail.the three methode used in COMNtingfecaled vectors’
agreed to indicate R~-37, R-39 and R-40 as the ratios holding
‘the‘first tﬁree'places in the 'scaled vectors'. For the 4th
plaee,:only Alﬁman;s28 method indicated the ratie R-41 but
other two methods (Taffler29 and ﬁleeka3o) indicated the ratio
‘-?,R—36; As the ranks of the scaled vector of the ratio R-36 and

‘the;ratio-R—41 éiffef, present study aﬁtenpted to test the
eﬁeffectiVeﬁeSS'of the‘liquidity'ratiOS.in monitoring the financial
.;fhealth of the. sample. unlts through two dlfferent models - Model

 1 (the ratlos ‘selected on the ba51s of the ranks in tne scaled

_vector c0mputed as per sugqestlons made by T affler31 and klecka32)

’
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ané Model - 2 {the ratios selected on the basis of the ranks in

g . : . 33
the scaled vector computed as per sucgestions made by Altman™”):

LIQUIDITY MCDEL - 1

‘i) Quick Assets/Current liabilities (R-37)
ii) Working Capital/Debt (R-39)
iii) Working Capital/Tangible Assets (R-40)

iv) Current Assets/Current liabilities (R-35

LIQUIDITY MODEL — 2

1) Quick Assets/Current liabilities (R-37)
ii) Working Capital,/Debt (R-39)
*iii) Working Capital/Tangible Assets (R-40)

" iv) Current liabilities/Tangible Assets (R-41).

The ratios included in 'Liquidity Model - 1' be termed
~as 6th set of ratios and the ratios in the 'Liquidity Model-2'

be termed as the 7th set of ratios.

6. ASSET-UTILISATICON MODEL

L

‘In the asset utilisation ratio—categpry, only threé
ﬁfin@ncial ratios were found qualified by the significance tests
\(Vi%._Mean Test and F-test, Table - III .5)°.Ehus, there was
no ;éoﬁe.to select but only to accept these three ratios for
furtherlétuﬂies;

fﬁe.three financial ratios acéépted by the present study
to test the -significance and effeétiveness of the asset utilisa-
' tiqh.ratiosrin monitoring the.fiﬁanciai health of the saﬁple

units were:
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i):Sales/Toﬁal Assets (R-46) - (Rank 1)

ii) Quick Assets/Current Assets (R-49) - (ranx 2),

i

iii) Retained Earnings/Total Assets (R=47) —(Rank 3)

The above three ratios be termed as 8th 'Set' of ratios.

Cf‘TESTING THE EFFECTIVENESS -OF RATTIOS THRCUGH 'SETS'

fhe_significance and the predictive power of the financial
:éﬁipgfmonitoring'corporate finanéial health have been tested
b?bdifferent reseérchers through model, considering either
univariate'or ﬁultivariate nature .of the ratios. Considering
the multivariate nature of fhe financial ratios, the present
.study'attemptéd'tO'test the effectiveness (i.e. preéictive
ability) of the financial ratios in 'Sets'. For this purpose,
thé féllo&ing weré-computed'and criticaliy dbseryed for each
of the eight 'sets' separately: )

i) linear discriminant functions,
ii) tracelof their discriminating power,

iii) changes, if any,.in their (sets) discriminating power

from that of the 'original' discriminant function,

iv) relative contribution of the individual financial
ratios to the discriminating power of the * reduced’

functions, and

v) their (sets') predictive~accuracy-matrices for
' predicting different degrees of financial health.
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To assess the effectiveness of the financial ratios
through 'sets', the present study tested their predictive
ability on the basis of those sample ratios which have greater
contributions either to the 'original' discriminant function
or to the group to which they belong. The highest relative
contributions of the individual financial ratios to the group .
which they belong were identified by the 'ranks' of the 'scaled
vectors'. These 'scaled vectors'.of the ratio groups were com-
puted on the basis of the co-efficients of the 'original'

discriminant function.

DESCRIPTIVE - MODEL (1st Set of Ratios)

For computational purposes, the financial ratios already
selected for this mocdel were coded as below:

= R-12, OCF/Total Cebts.

o
[y
i I

5, = R-18, (Retained Profit + Depreciation Charge)/
Total Debts,

be
i

3 R-19, (Retained Profit + Depreciation Charge)/
' (Tangible Assets + Accumulated Depreciation)

X4 = R-24, Net Worth/Total Debts.

After several computer runs and calculations the derived
linear discriminant function of the financial ratios read as:

Z = 0.138338 Xl - 0.337754 X2'+ 1.12135.X3 + 0.0734094 X4

A good trace of the discriminating power of the above

function was observed / Appendix I and I.(i)_/. The discriminating

. 2
power of this function was lower than that of the ‘original

M

function {Appendix - II).

EY
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In assessing the relative contribution of the individual
financial ratios in the overall discriminating power of the
function of this 'Set', the ratio (Retained Profit + Deprecia-
tion Charge)/Total Debts, {R-18) was found to contribute more

than the other ratios / Appendix - III.{i)_/.

Analysing the 'Z-scores' c¢f the sample units ZPAppendix -
wi{a) (i) and IV{(b){(i)_/ computed on the basis of the above
function, the accuracy of the model for predicting the various
degrees of corporate financial health i.e. (i) two degrees (the
'good' and the 'sick') and (ii) three degrees (the 'good', the
' semi-good/semi~sick' and. the 'sick' financial health) on the
basis of {a) the initial cut-offs, and (b) the optimal cut-offs,

was' depicted in Table - III.15 (Please see next page).

RATIO-REPRESENTATIVE - MODEL {(2nd Set of Ratios)

:For computational purposes, the financial ratios already

selected for this model were coded as below:

e
it

; = R-19, (Retained Profit + Depreciation Charge)/
(Tangible Assets + Accumulated Depreciation).

>4
i

R-24, Net Worth/Total Debts

o
i

3 R-37, Quick Assets/Current Liabilities

)
i

4 = R-46, Sales/Total Assets.

After several computer runs and calculations the
derived linear discriminant function of the financial ratios
read as:

4 = 0.,8271851 X1 + 0.0209116 X, + 0.1211398 X, -~ 0.0162732 X

2 3 4



TABLE

III.15

PREDICTIVE ACCURACY MATRIX OF THE 18T SET OF RATIOS

tion

Degree of [ No. of!| Predicting Two Predicting Three Degrees of Finanaial Health
Financial | units Degrees of Financial On the basis oflthe On the basis ofzthe
Health Health ' Initial Cut-off™. Cptimum Cut-off
No. of Units $ No. of Units é No. of Units ' L
actually classified | HY actually classified | .9 actually 89
Good Sick 0 Good Semi* Sick GJE classified g%E
S a oo Good Semi* Sick g o
P Do TP d
jo i [ofan] o —
U 0 U U U
O1g 01 g O |
Quno 00 w0
Q - O - 0 o
Ao Y- 1 oy =
Good 37 37 0 NIL 37 0 0 NIL 35 2 0 5.4
Semi* 79 - - 34 30 15 62.02| 19 56 4 29.11
Sick 38 0 38 NIL 0 0 38 NIL 0 3 35 7.89
Total 154 NIL 31.82 18.18

*  Semi-good/Semi-sick units

1. Between (+) 0.039254 and (~) 0.025669

2. Between (+) 0.059 angd (-) 0.059
Source : Computed from Appendix IV,a(i) and Appendix IV.b(i)

8T
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A good trace of the discriminating power of the above
function was observed LﬁAppendix I and I(ii)_7. The discriminating
power of this function was lower than that of the'original7

function [ﬁAppendix IT _7.

In assessing the relative contribution of the indivicdual
financial ratios in the overall discriminating power of the
function of this 'Set', the ratio (Retained Profit + Deprecia-
tion charge)/(Tangible Assets + Accumulated Depreciation)
(R=-19) was found to contribute more than the other ratios

/ Appendix - III.(ii)_/.

Analysing the ‘'Z-scores' of the sample units KZAppendix -
Iv(a){ii) and IV{b){ii)_/ computed on the basis of the above
functicn, the accuracy of the model for predicting the various
degrees of corporate financial health i.e. (i) two degrees (the
'géod' and the ‘'sick') and (ii) three degnees (the 'good', the
'semi-good/semi-sick’ and the 'sick' financial health) on the
basis of {a) the initial cut-offs, and (b) the optimal cut-offs,

was depicted in Table - III.16 (Please see next page).

PROFITABILITY ~ MODEL (3rd Set of Ratios)

For computational purposes, the financial ratios already
selecged'for this model were coded as below:

X, = R-12, OCF/Total Debts

R~18, (Retained Profit + Depreciation charge)/
Total Debts.

Xy = R-19, (Retained Profit + Depreciation charée)/
(Tangible Assets + Accumulated Depreciation).

X, = R-23, Net Profit {(before Tax)/Total Capital Employed.



- TABLE - III 16

PREDICTIVE ACCURACY MATRIX OF THE '2ND SET OF RATIOS'

Predicting Two

Predicting Three Degrees of Financial Health

Degree of | No. of o) —
Financial | units Degrees of Financial| 3 On the basis oflthe On the basis of ;the 0O
Health Health s Initial Cut-off ] Optimum Cut-off 0
No. of Units 4 U No. of Units @ No. of Units 4y Y
actually classified | ° 7 actually classified| ., 3 actually 0.5
Good Sick 0 Goo¢  Semi* Sick o classified gij:
S Q9 88 Good Semi* Sick Jow
ol W - P c,g
o 0 Oz © Q
0 1 o O
Hoo Yy -~ M o®»
oA R 0w 0 A
A = ST
Good 37 37 0 NIL 37 0 0 NIL 33 4 0 10.81
Semi* 79 28 29 22 632.29 16 45 18 43.03
Sick - 38 0 38 NIL 0 0 38 NIL 0 1 37 2.63
Total 154 32.46 25,32

NIL

*Semi-good/Semi-sick units

1. Between {(+) 0.029780 and {(-) 0.03047
2. Between (+) 0.043 and (-) 0,043

Source

Computed from Appendix IV. a(ii) and IV.b (ii)

68T
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After several computer runs and calculations the derived

linear discriminant function of the financial ratios read as:

Z = 0.5603016 X, - 0.570857 X2 + 0.8507127 X3 + 0.0320233 X

1 4

A good trace of the discriminating power of the above
function was observed / Bppendix I and I(iii)_/. The discrimina-
ting power of this function was lower than that of the "original’

function ZﬁAppendix - II;7.

In assessing the relative contribution of the indivi-
dual financial ratios in the overall discriminating power of
the function of this 'set', the ratio OCF/Total Debts (R-12),
was found to contribute more than the other ratios / Appendix

III(iii)_/.

Analysing the 'Z-scores' of the sample units / Appendix
1V{a)(iii) and IV(b){iii)_/ computed on the basis of the above
function, the accuracy of the model for pgédicting the various
degrees of corporate financial health i.e. (i) two degrees (the
'good' and the ‘'sick') and (ii) three degrees (the 'good', the
'semi-good/semi~sick' and the 'sick' financial health) on the
basis of {a) the initial cut-offs, and (b) th; optimal cut-offs,

was depicted in Table - III.17 {(Please see next page).

PROF ITABILITY - MODEL -2 {4th Set of Ratios)

For computational purposes, the financilal ratios already

selected for this model were coded as below:



" TABLE - III 17

PREDICTIVE ACCURACY MATRIX CF THE '3RD SET OF RATIOS'

Degree of | No. of Predicting Two 1 Predicting Three Celrees of Financial Health

Financial | units Degrees of Financialiy o On the basis of,the | On the basis ofzthe 2
Health Helath @ - Initial Cut-=off o optimum Cut-off @
No., of Units B oY No. if Units R No, of Units 214,
actually classified (¢ ;:* a o actually classified g_f_"’*(; g actually 0 gg
¢ Good Sick B®= 586 |Good semi* sick 0= - classified e o
AR . . |Good Semi* Sick O

©

fMoud fwa s A O VO

Good 37 37 0 NIL 37 0 0 NIL 34 3 0 8.1
Semi* 79 35 18 26 77.21 24 43 07 39.24
Sick 38 0 38 NIL 0 0 38 NIL 0 11 27 28.94
Total 154 NIL \ 39.61 29.22

* Semi-~good/Semi-sick units
l. Between (4) 0,012846 and (~) 0,027478
2. Between (+) 0,02559 and (-) 0,0688

Source : Computed from Appendix IV.a(iii) and IV.b (iii)

541
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X, = R-4, EBDIT/Interest

X, = R-12, OCF/Total Debts.

X, = R-18, (Retained Profit + Depreciation charge)/
~ Total Cebts.

X, = R-19, (Retained Profit + Cepreciation charge)/

(Tangible Assets + Accumulated Depreciation).

After several computer runs and calculations the
derived linear discriminant function of the financial ratios

read as:

Z

0.000503 X1 + 0,5844233 X2 - 0.6019802 X, + 0,900522 X

2 4
A good trace of. the discriminating power of the above
function was observed / Appendix - I and I{iv)_/. The discri-
minating power of this function was lower than that of the

‘original function / Appendix - II_/.

In assessing the relative contribution of the indivicdual
financial ratios in the overall discriminating power of the
function of this 'Set', the ratio OCF/Total Debts (R-12) was

found to contribute more than the other ratiocs [—Appendix -

111, {iv)_/.

Analysing the '2Z-scores' of the sample units Zféppendix -
Iv(a){iv) and IV{b) (iv)_/ computed on the basis of the above
function, the accuracy of the model fcr predicting the various
degrees of corporate financial heazlth i.e., (i) two degrees
(the 'good' and the 'sick') and (ii) three degrees (the 'good',

the 'semi-good/semi-sick' and the 'sick' financial health) on
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the basis of (a) the initial cut-offs, and (b) the optimal cut-

offs, was depicted in Table - III.18 (Please see next page).

FINANCIAL STABILITY MODEL (5th Set of Ratios)

For computational purposes, the financial ratios already

selected for this model were coded as below:

Xl = R-24, Net Worth/Total Uebts
X, = R-27, Total Debts/Tangible Assets
X3 = R-28, A1l outside Liabilities/Tancible Assets

x4 = R-35, Net worth/Total outside liabilities.

After several computer runs and calculations the derived

linear discriminant function of the financial ratios read as:

2 = (=) 0.0166212}(1 —0.1581827}{2 - 0.0614432}{3 + o.1524073x4

A good trace of the discriminating power of the above
function was observed ZTAppendix I and I.(v)_7. The discrimina-
ting power of this function was lower than that of the !original7

function Z_Appendix - II_7.

In assessing the relative contribution of the individual
financial ratios in the overall discriminating’power of the
function of this 'Set', the ratio Net Worth/Total Cutside
liabilities, (R-35) was found to contribute more than the

other ratios / Appendix - III. (v) _/.



TABLE - III 18

PREDICTIVE ACCURACY MATRIX GF THE '4TH SET OF RATIOS'

N

s _of Financial Health

Degree of |No, of| Predicting Two . Predicting Three Degree _
Financial |units | Degrees of Financial|® =& On the basis of,the | , On the basis ofzthe 9

Health Helath g Initial Cut-off o optimum Cut-off A
No. of Units Eay No. if Units Py No. of Units 8 4n,
actually classified |0 T 8o |2ctually classified 589§ {actually ¢ o uo
‘ Good Sick B= 08 |Good  sSemi* Sick 82:3:3 classified v = o
&’“6'83 : 1 ow~m |Good Semi* Sick &’%38

8, 00 U
Good 37 37 0 NIL 37 0 0 NIL 21 16 0 43,24
Semi* - 79 34 19 26 75.94 10 67 2 15.19
Sick 38 0 38 0 0] 38 NIL 0] 16 22 A2.11
NIL

Total 154 NIL 38.96 23.57

*Semi-good/Semi-sick units
1. Between (+) 0.014015 and (-) 0.0259
2. Between (+) 0.0549 and (-) 0.106

Source : Computed £ rom appendix IV.a(iv) and Appendix IB.Db(iv)

PPl
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Analysing 'z-scores' of the sample units AhAppendix -
IV{a){v) and IV(b)(v) _/ computed on the basis of the above
function, thé accuracy of the model for predicting the various
degrees of corporate financial health i.e., (i) two degrees
(the 'good'’ and the 'sick'), and (ii) three degrees (the 'good',
the 'semi-good/semi-sick' and the 'sick' financial health) on
the basis of (a) the initial cut-offs, and (b) the optimal cut-

offs, was depicted in Table - III.19 (Please see next page).

LIQUIDITY - MODEL (6th set of Ratios)

For computational purposes, the financial ratios

already selected for this model were coded as below:

Xy = R-36, Current Ahssets/Current Liabilities.
X, = R-37, Duick Assets/Current Liabilities.
X3 = R-39, Working Capital/Total Debts.

X4 = R-40, Working Capital/Tangible. Assets.

After several computer runs and calculations the derived

linear discriminant function of the financial ratios read as:

Z = 0,1940037X, + 0.1552836X, + 0.0409238X

1 5 + O.021835X4 .

3

A good trace of the discriminating power of the above
function was observed / Appendix - I and I.(vi)_/. The discri-~
minating power of this function was lower than that of the

‘original’ function / Appendix - II _/.



TABLE - III 19

PREDICTIVE ACCURACY MATRIX GF THE '5TH .SET OF RATIOS'

-

No, of

- Predicting Two

Predicting Three Lelgrees of ‘Financial Health

Degree of 1
Financial | units Degrees of Financiall|® 8 On the basis oflthe ® On the basis ofzthe Q
Health Helath @ - Initial Cut-off g\ -.—'1 optimum Cut-~off o .f,
No. of Units RaY No. if Units Doy No. of Units ol
: actually classified | 'g 9 o |actually classified | £9d & lactually Q A ug
¢ Good Sick =886 |Good sSemi* Sick U= uw-H |classified o = &
' NE0D N B8 |Good semi* Sick o 4o
nOoOUVO
Good 37 36 1 2.7 36 0 = 1 2.7 33 4 0 10.81
Semi* - 79 56 1 22 98.73 33 33 13 58.23
Sick 38 0 38 NIL 0 0 38 NIL 0 3 35 7.89
Total 1.33 . 51.29 34.42

154

*Semi-good/Semi~sick units

1., Between {-)0.157764 and (-) 0.161482

2. Between {-) 0.0972082 and (-} 0.2012191 .

Source: Computed from Appendix IV.a(v) and IV.b(v)

avIt
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In assessing the relative contribution of the individual
finéncial ratios in the overall discriminating power of the
function of this 'set', the ratio, Current Assets/Current
Liabilities, (R-36), was found to contributie more than the
other ratios / Appendix - III. (vi) _/.

Analysing the ‘'z-scores' of the sample units ZﬁAppendix -
Iv{(a)(vi) and IV{b)(vi)_/ computed on the basis of the above
fuhction, the accuracy of the model for predicting the varicus
degrees of corporate financial health like, (i) two degrees
(the 'good' and the ‘'sick') and (ii) three degrees (the 'good',
the 'semi~good/semi-sick' and the 'sick' financial health) on
the basis of (a) the initial cut-offs, and (b) the optimal cut-

cffs, was depicted in Table - III.20 (Please see next page).

LIQUIDITY - MODEL (7th set of Ratios)

For computational purposes, the financial ratios already

selected for this model were coded as belbw:

X, = R-37, Quick Assets/Current Liabilities.
X, = R-39, Working Capital/Total Debts.
X, = R-40, Working Capital/Tangible Assets.

X, = R-41, Current Liabilities/Tangible Assets.

After several computer runs and calculations the derived

linear discriminant function of the financial ratios reads as

Z = 0.1866785X1 + 0.1087585X2 - 0.141728X3 - O.2126614X4

Good trace of the discriminating power of the above
function was observed / Apvénéix I and I(vii) /. The discrimina-
ting power of this function was lower than that of the‘original’

function ZPAppendix - II _7.



TABLE -

III 20

PREDICTIVE ACCURACY MATRIX CF THE 'O6TH SET OF RATIOS' '

Predicting Three Lelgrees of Financial Health

Degree of | No. of| Predicting Two i
Financial | units Degrees of Financiall|g9 © On the basis of,the | , On the basis ofzthe )
Health Helath o A Initial Cut-off o optimum Cut-off S A
No, of Units 2 éﬁj No. if Units 3 .ﬂ " {No. of Units g éfﬁc
, actually classified |0 ;_:* a o actually classified 8.913 8 actually 0 - al
Good Sick 8 w0 |Good Semi* Sick o= w-d Jclassified 8 = gﬁ
LR AT HuRYE |Good semi* Sick Qo
L Ou O
Good 37 37 0 NIL 37 0 0 NIL 33 4 0 10.81
Semi* - 79 21 2 56 37.5 12 56 11 29.11
Sick 38 0 38 NIL 0 0] 338 NIL 0 12 26 31.58
Total 154 NIL \ 50,0 25.32
*Semi—good/Semi—sick units
1, Between {(+) 0.169569 and (+) 0.172505
2. Between (+) 0.20 and {(+) 0.083
{vi)

Source : Computed from Appendix IV.af{vi) and IVb

b7
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In assessing the relative contribution of the individual
financial ratios in the overall ciscriminating power of the
function of the 'set', the ratio, Current lisbilities/Tangible
Assets, (R-41) was found to contribute more than the other

ratios / Appendix - III {vii)_ /.

Analysing the 'z-scores' of the sample units ZrAppendix,—
I1v{a){vii) and IV(b)(vii)_/ computed on the basis of the above
function, the accuracy of the model for predicting the various
degrees of corporate financial health i.e., (i) two degrees
(the 'good' and the 'sick') and (ii) three degrees (the 'goocd’',
the"seﬁi—good/semi—sick' and the 'sick' financial health) on
the—basis of (a) the initial cut-offs, and (b) the optimal

cut-offs, was dJdepicted in Table -~ III,21 {Please see next page).

ASSET-UTILISATION - MODEL (8th set of Ratios)

FPor computational purposes, the financial ratios already

selected for this model were coded as below:

X, = R-46, Sales/Total Assets.
X, = R-47, Retained Earnings/Total Assets.
X3 = R=49, Quick Assets/Current Assets.-

After several computer runs and calculatiocns the
derived linear discriminant function of the financial ratios

read as:

Z = 0.2596268X, + I.23l6048X2 - 0.9683406X

1 3°

A good trace of the discriminating power of the above

function was observed Z_Appendix I and I(viii)_7. The c¢iscrimina-

ting power of this function was lower than that of the‘original’

function (Appendix-11).



TABLE -

IIT 21

PREDICTIVE ACCURACY MATRIX CF THE ' /TH SET OF RATIOS'

Degree of

Predicting Two

inancial Health

154

No., of ! Predicting Three Celgrees of Fj
- Financial | units Degrees of Financial|® O On the basis of,the | , On the basis of,the} o

' Health Helath g Initial Cut-off o 1 optimum Cut~off g 4
No., of Units HaH No, if Units KA No. of Units o P

actually classified |9 "z" 9o |actually classified Ea8 946 lactually 0 o w0

+ Good Sick B "o Good  Semi* Sick 0 X 0 classified g = o

v Y : , * d

& 00D 8%38 Good Semi* Sick &y

Good 37 37 0 NIL 37 0 o0 NIL 36 1 0 2.7
Semi* 79 17 4 58 94.94 13 59 7 25.31
Sick 38 0 38 NIL 0 0 38 NIL 0 16 22 42.105
Total NIL \ 48.7 24,025

* Semi-good/Semi-sick units

1,

Between (-) 0.12978 and {(-) 0.14276

2. Between {(~) 0.1265 and (-).0,215

Source : Computed from Apvendix IV.a(vii)

and IV.b(vii)

0GT
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In assessing the relative contribﬁtion of the indivicdual
financial ratios in the overall discriminating po@er of the
function of the ‘set', the ratio, Retained‘Earnings/Total
rssets, {R-47) was found to contribute more than the other

ratios / Appendix~ III.(viii) /.

~Analysing the 'z-scores' cf the sample units.Z_Appendix -
IV(a){viii) and IV(b){viii)_/ computed on the basis of the above
function, the accuracy of the model for predictinc the various
degrees of corporate financial health i.e., (i) two degrees
{(the 'good' and the 'sick') and (ii) three degrees (the good,
the semi-good/semi-sick &nd the sick financial health) on the
basis of (a) the initial cut-offs, and (b) the optimal cut-offs,

was depicted in Table ~ III. 22 (Please see next page).

D) ANALYSIS OF THE PREDICTIVE-ACCURACY-MATRICES OF THE 'SETS'
OF RATIOS_(THAT IS, OF THE DERIVED 'REDUCED' FUNCTIONS) AND
SELECTION OF THE BEST 'SET' TO MONITOR CORFPOLATE FTNANCIAL
HEALTH: |

In this section attempts have been made to analyse and
compare the classification performances of the 'sets' of
finanqial ratios and to select a 'set' which ;ould discriminate
the different degrees of corporate-financial health, in =
better way than the other 'sets' under this study. The best
'set of ratio' was selected on the basis of the classification
accuracy in classifying the sample units in both the 'initial!

and 'secondary’ samples. The discriminant function (of the 'set

of ratios') with the highest classification accuracy was chosen



TABLE - III 22

PREDICTIVE ACCURACY MATRIX OF THE '8TH SET OF RATIOS'

Predicting Three Celgrees of Fj

'Degree of { No. of| Predicting Two i inancial Health

Financial] [ units Degrees of Financiall|g & On the basis of,the | , On the basis of,thej o

Health Helath d - Initial Cut-off % A optimum Cut-off @ A
No. of Units Y e  |No. if Units 01w |No., of Units R
actually classified |99 . |actually classified s 5 lactually g a0
¢ Good Sick =885 |Gooad ~Semi* Sick 85.: 33 classified o= a0
- 2E0H " Guw g |Good Semi* Sick Qwan

A OV o

Good 36 29 T 19.44 29 0 T 19.44 20 13 3 44.44
Semi* - 79 39 2 38 97.46 22 35 22 55.70
Sick 38 4 34 10.52 | 4 0 34 10.52 1 1s 22 42.11
Total 14.86 \ 57.52 49,87

153

* Semi-good/Semi-sick units

1. Between (+) 0.227417 and -{+) 0.215778

2. Between {+) 0.30-and (+)

0.151

Source: Computed from Appendix IV,a{viii) and IV.b(viii)

cG1
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as the best ‘'set'.

The performances of the 'sets' of financial ratios to
discriminate between two extreme degrees (the 'good' and the
'sick') of corporate financial health were shown in Table -

IIT.23.

Table - III,23

Misclassification of the 'Sets' of ratios in
classifying two degrees of financial health.

Sets of Ratios Percentages of Misclassification

Good- Sick Overall
1st NIL NIL NIL
2nd NIL NIL NIL
3rd NIL NIL : NIL
4th NIL NIL . NIL
5th 2.7 NIL 1.33
oth , NIL NIL NIL
7th NIL NIL NIL
8th 19.44 10.52 - 14.36

NOTE ' : No. of units in 'Good! group
‘ 'Sick' group

38,
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211 the ‘'reduced' functions {except Asset-Utilisation
function) computed and used to discriminate between the twol
extreme degrees of financial health (i.e. the 'good' and the
‘sick') of the sample units, were found able to predict the
actual group membership of the sample units with a high degree
of accuracy. The 8th set of ratios i.e. the discriminant
function, computed from the Asset-Utilisation ratios,was able
.toiclaséify the units of the 'good' group at 80.%56% only and
the Qnifs in the ‘sick’' group at 88.48% level of accuracv; the
bverall rate of correct classification was 85.f4%. The performanbe
of this 'Set' compared to.that of others was found low and
the causes for this low performance were : (i) unlike the
other 'sets' of ratios, the 8th ‘'Set' was constructed by only
three ratios instead of four and thus, the function computed
'for this 'Set' was a further reduced one and it was well
estéblished in theAliterature that the per%ormance of the
Aredﬁéed functions were always lower than that of the function
consisting more ratios than the reducéd'one34, (ii) the ratios
of “the 8th 'Set' occupied relatively lower rank positions
amongst the 'scaled vectors' of the total set‘of ratios
(vide Table - III.24) considered under the eight different
fSets'z(i;e. 17 ratios in total, vide Table -~ III.8) and also
amongst the total set of significant ratios (i.e. 36 ratios
in total, vide Table - III.8&), in other words, the ratios of
the 8th 'Set' had relatively lower contributory shares in the

overall discriminating power than that of the ratios us=d in



1990

other ‘'sets', (here, the position of the ratio R-46 was found
better than the other two ratios in this set), and (iii} the
variability of the ratios (except ratio R-46) of this set were

found low in comparison to other ratios (vide Table - III.24),

‘Table - III, 24

Amongst the Total Ratios considered in 8 different
'Sets' of ratios, the Relative Position of the
Ratios of the 8th 'Set' in Scaled Vector, Difference
of Mean Values, and Standard Devietion.

Ratio Ratio Ranks in Scaled Ranks in
No, Description Vector under the
' -methods suggested by .
Zltman Taffler F¥lecka Diff- Standard
erence Devia-
of tion
Mean
R-46 Sales/Total 7 11 7 13 12
Assets (18) (22) (18) (25) (17)
R-47 Retained ] 12 11 1A 16
Tamings/ 5 - 3 -
ponIngss 20) (24)  (23) (32) (23)
[-49 Quick Assets/ 14 14 12 17 17
Current Assets (26) (27) (27) (34) (3)

NOTE: The rank positions occupied by the ratios amongst the
significant ratios (36 in number) were shown in brackets.

Source: Compiled from Table III.8 and Annexure - V.
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kgain, in the two-degree situation, all the 'sets' of
ratios (save the '8th Set' of ratios) with their respective
discriminant functions were tested on the 'seccndary data'
sample containing thirty-six (36) financially 'good' and twenty
(20) financial 'sick' units (vide Annexure -11-2. ). The '8th'
set of ratios was not tested on the seccondary data sample because
of its relatively lower rate of accuracy in classifying the units
in the 'initial' sample. The results of the tests were shown in
Table - III.24(a).

Table - III.24(a)

ACCURACY RATES (%) OF PREDICTION OF THE DISCRIMINANT
FUNCTIONS OF THE SECCNDARY DATA SAMPLE

SET OF RATIOS ACCURACY RATE (%)
ONLY SICK UNITS OLY GOCD UNITS OVERALL RATE

1ST SET 100 - . 94,44 96.423
2ND SET = 80 : 97.22 91,07
3RD SET = . 15 3 94.44 ~ 66.08
© 4TH SET ’ 95 94,45 ' 94.63
5TH SET ' 80 100 92.85
6TH SET 75 100, ©91.07
7TH SET 7o 94.4% - 85.71

__Note :_The,accuracy rates were computed on thgwbasggmggmgpefigﬁigf_w

“véutfeff points in the 'z-scores' of the initial samﬁlé anits.w

It was observed / Table - III.24(a)_7 that in classifying
only the 'sick' units, the discriminant function of the '1st set'
of ratios was the best one having the highest classification
accﬁraéyviloo percent). In classifying only the 'good' units, the
diScfﬁminant, functions of the '5thfset' ané the '5th set’ of
ratios were the best 'sets' having the highest classification
accuracy (100'percent). But, in classifying all the units in the
'secondary' sample, the discriminant function, of the 'ist set!
of ratios was the best one émongst the functions of the 'sets',
having the highest classification accuracy (96.43 percent).
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The present study also attempted to extend the levels
of the degrees of financial health for prediction i.e. attempted
to assess the performances'in predicting three degrees cf finan-
cial ‘health — the.'good'; the 'sick' and the 'semi-good/

semi-~sick’'.

Table - III.,25

Percentage of Misclassification of the 'Sets' of

¢ ratios in classifying Three degrees of financial
health
Sets Percentage of Misclassification
of  On the basis of Initial On the basis of Cptimum
» ‘Ratios cut-offs : cut-offs
' Good Semi* Sick Overall Good Semi* Sick Overall

J1st  NIL  62.02 NIL  31.82 - 5.4 29.11 7.89  18.18
‘2nd  NIL 63,29 NIL® 32.4  10.81 43,03 2.63  25.32
3rd ~ NIL 77.21 NIL  39.61 = 8.10 39.24 28.%4 29.22
4th NIL  75.94 NIL  38.95 43,24 15.19 42,11 28.57
‘5th 2.7 98.73 NIL 54.29 10.81 58.22 7.89 34.42
- 6th NIL  97.47 NIL -50.0 ~  10.81 29.11  31.58 25.32
7th ~NIL 24,94 NIL 48.7 2.7 25.31 42.11  24.03
8th 19.44 97.47 10.52 57.52 . 44,44 55,39 . 42,11 49,57

NCTE : No. of units in the Good group = 37
Semi group = 79
Sick group = 38

, {Save 8th Setx)
“*Semi~-good/Semi-sick. '
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It could be observed (Table- III. 25) ﬁhat all the
(reducea functlons disclosed a poor performance when used to
,:e;Classifyvthe sample units in the {semi—goqd/semi—sick' group
,(oﬂ-@he basié of the 'initial' cut;off‘points)-‘Aﬁongst the
3§éts'fof fatids, the 1st 'Set' of ratlos had the minimum rate
of mlsclc591f1catlon not only for th° units in the seml—gooa/
semni-sick' group, but alsp’phe unlﬁs in all ‘tthe’  three
groups. Howevér,iall the 'Setsf we;é ﬁnable £o pfedict the
'éemi-good/semi—sick' units with a high degree of accuracy owing
to the fact thet the financial characterl,blcs and the variabili-
ties'in.the ratio magnitudeg of thé 'semi-good/semi-sick' units
were ndt'cOnsidered at the time ijframing and computing the

discriminant functions.

'It’céuld also be»dbéerQed (Table - III.25) ﬁhat} on

the bésis of the 'optimum’ cut of £ p01nts, three dlfLerent
'sets{ weré”fbund'to claecify, in a betLLr way than the other
'Sets', the units in three. dlfferent h_aWth groups. To predict

~the units in the 'good"group,-the‘7th 'Set' of ratios was the
- bés£ (£Z.3%) amongst the 'Sets': To predict thé units in the
7,“éick'group, the 2nd 'Set' of ratios was the best ('2.6%%)
émongst:the fSets'.»Tp prediétuthefunits in the 'semi-good/semi-
sic&“ grou?, the éth"sét'fbf ratidé was the best (15.13%)-
- amonést the"SetS'; The - seCOnﬁ be t "etc to classify the
k'sample unlts were f‘ 1st et' for the good' group, .. and

" '7thvaétu' for-the ' semi- gooo/seml 51ck' oroup, and. lst and Sth
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Sets' for the ‘'sick' group. &mongst the 'sets', the performance

of the 1lst 'Set' of ratios to classify all the sample units (in

a three-degree situation) was found the best (18.18 %).

In the three-~degree situation, we have attempted to
test the predictive ability of the 'lst' set of ratios in
re-classifying the units in the 'secondary sample', as this
particular set disclosed the minimum rate of mis-classification

in classifying the units in the 'initial sample’.

The secondary sample was consisted of 36 'good', 91
'Semi-good/semi-sick' and 20 'sick' units (Annexure - 11-22 ).

Using the descriptive function

Z = 0.138338X, - O.337754X2 + 1.12135X, + 0.0734094X4

1
the 'Z-scores' of the units of the secondary sample were

computed.

Anélysing the 'Z-scores' Zprpendix - Vaj)& Vb ;7 of" the
secondary sample units, the accuracy of the 'set' in predicting
the two degrees and three degrees of financial health of the
basis of (i) the derived 'initial' cut-off points / between (+)
0.039254 and (-) 0.025669_/, and (ii) the derived 'optimum'
cut-off points / between (+) 0.059 and (-) 0.059_/ was Gepicted

in the Table - III.26 (Please see next page).

It could be observed that the 'lst set' of financial
ratios with its discriminant function was also effective in

classifying the secondary sample units. Like the classification



TABLE - III 26 :

PREDICTIVE ACCUSACY MATRIX QF THE SELECTED'ISISET OF RATIOS'
(DESCRIPTIVE MODEL) TESTED ON THE SECONDARY SAMPLE

Degree of |Nos of P:ediéting Two \ Predicting Three Delgrees of Financial Health :
Financial | units Degrees of Financiall8 % On the basis of,the | , On the basis of,thel o
Health _ Helath o Initial Cut-off () optimum Cut-off 8 o
‘ - No. of Units Pl s No., if Units Do No. of Units 2.4 e
_ ) actually classified |[O© "2-:' ?:'c: actually classified 53"3 8 actually ) g mg'
¢ ‘ Good Qemi* Sick R=0 0 | Good Semi* Sick 82 g:} classified 2 s
' P8O Cuwe s |Good Semi* Sick Ly
& OOV
Good | 36 34 o2 0 5.55 34 2 0 5,55 30 6 0 16.66
Semi* - | 91 51 26 14 71.43 40 44 T 51.64
Sick 20 0 o- 20 NIL 0 Q 20 NIL Q 1 19 5.0
Total 1 147 2.57 \ 45.58 36.73

* Semi-good/Semi~sick units

1. Between {+) 0.039254 and (-) 0.025569
2. Between {+) 0.059 and (-] 0.059 .

Source: Computed from Appendix V.al)and V.b

091
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error of the 'initial' sample, the ‘set' had also lower accuracy
rate (63.27%) in re-classifying the total units of the secwncary

sample into three different financial health groups - the 'good',

the ‘semi-good/semi-sick' anc the 'sick'.

Thus, in the light cf the above observations, the
‘15t set of ratios' with its discriminant function was found
N .
as the best 'set' amongst the others having the highest classi-

fication accuracy in classifying the sample tea units.

It could further be observed that (Table - I11.27),
in the overzll discriminating power of the ’origihal' and
' reduced' éiscriminant functions tﬁe relative sharé of contri-
butions of the ratios R-24, R-18, R-19, R-12, R-35, k=236,
R-41 and R-47 were more than the oﬁhér financial ratios:
the second best financial ratios were, R-21, R-31, ER-40,

R-B9, T o



‘Table - ITI.27

Rank of the Financial Ratios in Discriminating Power of the Discriminant Functions

Ratio  Original Discriminant Functions of the Models Total
No, Di imi ‘ wmb
| fiigiiginant Descrip- Ratio- Profita- Finan- Liquidity Asset- 2 2§a§£es
, tive repre- bility cial Model Utilisation ppe
. Model sentative Model Stabili- Model

Model ty Model :
R=12 o 1st ' 1
R-18 | 1st ond | o ,
R-19  2nd ond 1st - ' . 3
R-24 - 1st , ond : 2
R-27 ' _ 2na 1
R-35 _ 1st - 1
R-36 ' ‘ . ist | 1

. ]{ *
R-37 : 2nd |
R-40 : - 2nd 1 4 1
R~41 : _ 1st | 1
R-47 ‘ ' 1st 1
‘'R-49 2nd 1

Compiled from Appendix III(i) to Appendix III.(viii) and Table - III.S3.
* Mocel - 1 {(6th set of ratios)
** Model - 2 (7th set of ratios)

29T
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. Therefore, in the overall discriminating power of the
discriminant functions, the relative individual contribution
of the ratios R-19 Z_Retained Profit + Depreciation charge)/

"XTotal'Tangible Assets + Accumulated Depreciation), R-24 {(Net

ﬁi?»:Worth/?otal”Debt), and R-18 / (Retained Profit + Depreciation)/

.~Tetal Debt;7-were fcund more than that of the other sample ratios

'-in discriminating between different degrecs of corporate finan-

"C1a1 health of the Tea units,

Thus,;it could be“observed that out of the 52 financial
ui

fratlos, 36 ratlos were founa to discriminate between various

r;;udegrees of - corporate flnan01al ‘health, and out of these 36

i flnanc1al ratlos 17 ratlos, 1n1elght dlfferent sets, were tested
‘ffurther and fOLnd that the set of flnanc1al ratios comprising

‘:'{R-12 R-18 'R-19 and R-24 (i.e. OCF/Total Debts, (Retained

r;leProflt + Deprec1atlon chargéVTotal Debt (?etalned Profit +

-VDepreciatlon charg@Aianglble Assets + Accumulated Deprec1atlo®

andrNet Worth/Total Debts) has hicher prealctlve ability than

yother sets 1n olscrlmlnatlng dlfferent (two/three) degrees of
.financ1al health of the sample tea unlts (bOth in the ‘'initial’

iand secondary samples).
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APPENDIX - T

ANALYSIS OF VARIANCE TEST TO ASSESS THE DISCRIMINATING ABILITY

To assess the discriminating ability cf the derived
functions, the present study tested the hypothesis that, 'the
derived discriminant function does not discriminate', The
hypothesis was tested by using the analysis-of-variance test,
and the general form of the analysis-of-variance table used
for all the 'sets' of ratios was Table -~ I.A. In that table

2 1 "1 2725

'p' was the number of financial ratios (X) in the discriminant
function, 'j' was the number of financial health groups (here,
'nl' was the number of

was the number of units in the

1 = ‘good' and 2 = 'sick'), n = n, + n,,
units in the 'good' group, 'n2'

. . ) ~ . . ~ . .
'sick! group, &K was the discriminant coefficients.

TABLE - I.A

ANALYSIS COF VARIANCE FOR THE DISCRIMINANT FUNCTIONW
OF THE 'SETS' OF FINANCIAL RATIOS

, D = %.-? , §j=u Xy, KX, + eeeetl X

s/

P PJ

Source of Variation Sum of Degrees of Mean of F
Sqguares Freedom Sguares
(ss) {m) (MS)

. . 2 2 2
Discriminant KD P KD“ /p KL /p
Residual Error " D n-p-1 D/n-p-L D/n-p-1

Forour 'Sets' of ratios, n, = 28, n2 = 36, n = 54,
K = 28(36) = 15.75
28+36

p = 4 (except the '8th set of ratios' where p = 3), the value’
of D for the respective 'sets' was computed on the basis of «
(Table - III.8) and 'ipj (Annexure - V)

p
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APPENDIX - I(i)

ANALYSIS OF VARIANCE TEST TO ASSESS DISCRIMINATING
ABILITY OF THE '1ST SET OF RATIOCS'

TABLE

ANALYSIS OF VARIANCE FOR THE DISCRIMINANT FUNCTICN
OF THE '1ST SET OF RATIOS

Source SS . m MS F
Discriminant 0.8390371 4 0.2097592

| 53.619564
Residual Error 0.2308078 59 0.00391199

Table Value of F at (.99, 4, 55) = 3.68. and at (.99, 4, 60) = 3.65

The calculated value of F (53.52) was greater than the
Table Value of F at one percent level of significance, and thus,
the hypothesis‘the population ciscriminant funcEion does not
discriminate’ (vide Appendix - I) was rejected, i.é., the
derived discriminant function of the-'lst set of ratios' would

discriminate.
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LPPENDIX - I, {ii)

ANALYSIS OF VARIANCE TEST TO ASSESS DISCRIMINATING
ABILITY OF THE '2ND SET OF RATIOS'

TABLE

ANALYSIS OF VARIANCE FOR THE DISCRIMINANT FUNCTION
OF THE '2ND SLET OF RATIOS'

Source 3S m MS ' F
Discriminant 0.6132593 4 0.1533148

' 45.842243
Residual Error 0.1973249 59 °  0.0033444

Table Value of F at (.99, 4, 55) = 3.68 ané at (.99, 4, 60)= 3.65.

The calculated value of F (45.842) was greater than the
Table Value of F at one perceht level of significance, and thus,
the %ypothesis'the population discriminant function does not
disqriminate‘(vide Appendix - I) was rejected, i.e., the derived

discriminant function of the '2nd set of ratios' would discriminate.
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APPENCIX - I. (iii)

ANALYSIS OF VARIANCE TEST TO ASSESS DISCRIMINATING
ABILITY CF THE '3RD SET OF RATIOS'

TABLE

¢ ANALYSIS OF VARIANCE FOR THE DISCRIMINANT FUNCTION
OF THE '3RD SET OF RATIOS'.

Source SS m MS P
Discriminant 0.4595078 4 0.1148769

' 39,680591
Residual Error 0.1708074 59 0.00289504

Table Value of F at (.99, 4, 55)=3.68 and at (.99, 4,80)= 3.65

The calculated value of F (39.681) wés greater than the
Table Value of F at one percent level of significance, and thus,
the hypothesistthe pépulation.discriminant function does not
discriminate’ (vide, Appendix - I) was rejected, i.e., the
derived discriminant function of the '3rd set oé ratios' would

discriminate.
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(iv)

ANALYSIS OF VARIANCE TEST TO ASSESS DISCRIMINATING
ABILITY OF THE.'4TH SET OF RATIOS',

TABLE

ANALY3IS OF VARIANCE FOR THE DISCRIMINANT FUNCTIOCN

OF THE '4TH SET OF RATIOS',
Source 55 m MS F
Discriminant 0.4616797 4 0.1154199
39.775277

Residual Error

0.1712104 59 0.00290187

Table Value of F at (.99, 4,55) = 3.68 and at (.99,4,60)=

The calculated value of F (39,775) was greater than

Table Value of F at one percent level of significance,

and

thus, the hypothesis'the populaticn discriminant function does

. ‘. . » -~ ) . - .
not discriminate’ (vide, Appendix-I) was rejected, i.e., the

derived discriminant function of the

would discriminate.

‘4th set of ratios'



APPENDIX - I (v)

ANALYSIS OF VARIANCE TEST TO ASSESS DISCRIMINATING
ABILITY OF THE '5TH SET COF RATIOS'.

TABLE

ANALYSIS OF VARIANCE FOR THE DISCRIMINANT FUNCITION .
OF THE 'STH SET OF RATIOS!

Source SS m MS F
Discriminant 0.7766829 4 0.1941707

} 51.588731
Residual Error 0.2220658 59 0.00376382

Table Value of F at (.99, 4, 55) = 3.68 and at (.99, 4,60)= 3.55

The calculated value of F (51.589) was greater than the
Table Vaiue of F at one percent level of significance, and thus,
the hypothesislthe pcpulation discriminant function does not
discriminate’ (vide, Appendix - I) was rejected, i.e., the derived

discriminant function of the '5th set of ratios' would discriminate.
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APPENDIX - I (vi)

ANALYSIS OF VARIANCE TZST TO ASSESS DISCRIMINAT ING
ABILITY CF THE '6TH SET OF RATIOS'

TABLE

AENAL ¥SIS OF VARIANCE FOR THE DISCRIMINANT FUNCTION
OF THE ‘6TH SET CF RATIOCS!

Source 58 m MS F
Discriminant 0,5792535 4 0.1448133
44 .55

Resicdual Error 0.191776 59 0.00325044

Table Value of F at (.99, 4, 55) = 3.68 ané at {.99, 4, 60)=3.65

The cdielulated value of F (44.55) was greater than the
Table Value of F at one percent level of significance, and thus,
. L4 ) . - ’ . -
the hypothesis the population discriminant function does not
discriminate’ (vide, Appendix - I) was rejected, i.e., the
derived discriminant functicon of the '6th set ¢f ratios' would

discriminate.
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APPENDIX - I(vii)

ANALYSIS CF VARIANCE TEST TO ASSESS LDISCRIMINATING
ABILITY OF THE '7TH SiT OF RATIOS'.

TABLE

ANALYS5IS OF VARIANCE FOR THE L ISCRIMINANT FUNCTION
OF THE ‘7TH SET OF RATIOS'.

Scurce S5 m MS F
Discriminant 0.4326603 4 0.,108165

38.503844
#“esicdual Zrror 0.1657425 59 0.00280919

[

Table Value of F at (.99, 4, 55)=3.68 and at (.99, 4, 60)=

The.célculated value of F (38.504) was greater than the
Table Value of F at one percent level of significance, and thus,
the hypothesis'the population discriminant £function coes not
discriminate’ (vide, Appendix - I) was rejected, i.e., the
‘derived discriminant function of the '7th set of ratios' would

discriminate.
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APPENLIX - I (viii)

ANALYSIS OF VARIANCE TzST TO ASSESS DISCRIMINATING
ABILITY CF THE '8TH SET OE RATIOS'.

TABLE

ANALYSIS CF VARIANCE FCR THE DISCRI”INANT FUNCTICN
~OF THE '8TH SET OF RATIOS'.

Source SS m MS F

Discriminant 0.31686 3 0.10562
44.679077

_Residual Error 0.1418384 60 0.00236397

Table Value of F at (.99, 3, 55) = 4.16 and at (.99, 3, 60) = 4,13

The calculated value of F (44.679) was greater than the
Table Value of F at one percent'level of significance, and thus,
the hypéthesisbthe pcpulation discriminant function does not
discriminate’ (vide, Appendix - I) was rejected, i.e., the derived

discriminant function of the '8th set of ratios' would discriminate.
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APPENDIX - IT

COMPARISON OF DISCRIMINATING PONERS COF THE 'ORIGINAL
DISCRIMINANT' AND ‘REDUCED DISCRIMINANTS'.

To compare the discriminating power of the ‘original'
discriminant function to that of the 'reduced' functions (i.e.
the functions of the eight different 'sets' of ratios) or to
assess whether the 'original' discriminant function was discri-
minating tﬁe different decgrees of financial health significantly
better than that of the functions of the different 'sets of
ratios', a further test has been attenpted. For the assessment,
a'r' - fatio of the definition has been formedlz

The cecrease in the discriminant 'sum of sguares'

from 'original' discriminant to 'reduced' discriminant

Residual error 'mean of square' of the 'original!
discriminant
It was found that (Table - II.A) the*calculated values of
F were greater than the 'tabkble value' of P at one percent level
of significance. The results so -obtained indicated to be sicnifi-
cant ones and thus it could be stated that the discriminating
powef of the 'reduced' functions were lower thah that of the

'‘original' functionz.

NOTE : 1, Peters, W.S. and Summers, G.W., Statistical Analysis
for Business Decisions, Prentice-Hall Ipc., Englewocod
Cliffs, New Jersey, 1968, pp. 414-415. ‘

2. The result was in consonant with the study made by
Hubert Ooghe and Eric Verbaere. Ooghe, H. and Verbaere,
E., "Predicting Business Failure on the Basis oi
Accounting Data : The Belgian Experience", Internation
Journal of Accounting £ducation and Research, Vol. 20,
No. 2, Spring 1985, pp. 19-44,



TABLE - II.A (Apvendix - II)

'F-ratio' FOR COMPARiNG THE DISCRIMINATING POWERS

‘Sets’ of Decrease in Resicual Error F-ratio
Ratios Ciscriminant. 'Mean squares'
'Sum of Sqguares' of 'original'

function :
lst Set 212,12277 1557.5445
2nd Set 212,34855 1559,2023
3rd Set 212.5023 1560,3313

0.1361905

4th Set 212.50013 1560.3153
5th Set 212.18512 1558.0023
6th Set 212.38255 1559.452
7th Set 212.52914 1560.5283
8th Set 212.64495 1561.3787

NOTE : Table Value of F at (.99, 1, 27) is 7.68

Compiled from Appendix I.1 to I.8, and Table - III.7.
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RELATIVE CONTRIBUTION CF INDIVIDUAL RATIOS IN THE

DISCRIMINATING POWER OF THE FUNCTION OF

*18T SET OF RATIOS®

Ratio Ratio

Code No.

SCALED VECTOR

A N K S

Klecka Taffler Altman

Klecka Taffler Altman

Xl R-12
X2 R-18
X3 R-19
X4 R-24

0.0539461 0.3078661 0.3266308
0.1252773 0.7130582 0.7601529
0.1171639 0.8688744 0.4551108

0.088218 0.536318 0.5066923

4 4 4
1 2 1
2 1 3
3 3 2

APPENDIX - III (ii)

RELATIVE CONTRIBUTION COF INDIVIDUAL RATIOS IN THE

DISCRIMINATING POWER OF THE FUNCTION CF

'2ND SET OF RATIOS'.

RKatio Ratio
Code No.

SCALED VLCTOR

R A N K S

Klecka Taffler Altman

Klecka Taffler Altman

X1 R-19
X2 R-24
X3 R=-37
X R-46

0.0864281 0.7496991 0.3652279
0.02513 0.1787007 0,1443377
0.0152581 0.0872089 0.1011718

0.00522054 0.0156072 0.0399359

1 1 1
2 2 2
3 3 3
4 4 4
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APPENDIX - III (iii)

RELAT IVE CONTRIBUTION CF INDIVIDUAL RATIOS IN THE
DISCRIMINATING POWER OF THE FUNCTICN OF '3RD LET OF RATIOS'

Ratio Ratio SCALED VECTOR ' R A N XX S

Code No.
Klecka =  Taffler Altman ‘Klecka Taffler Altman
X4 R-12 0.2184948  1.684948 1.323175 1 1 1
X2 A R-18 2117382 1.6285295 1.2847771 2 2 2
Xy R-19 (.0888864 0.8907225 0.3756161 3 3 3
X4 R~-23 0.00533493 0.0528594 0.0231865 4 4 4

APPENDIX - III (iv)

RELATIVE CONTRIBUTION OF INDIVIDUAL RATIOS IN THE
DISCRIMINATING POWER OF THE FUNCTION COF '4TH SET OF

RATIOS®.
Ratio Ratio SCALED VECTOR R A N K S
Code, No, -
Klecka Taffler Altman- Klecka Taffler Altman

X1 R-4 0.00372264 0.0192665 0.0267496 4 4 4

X2 R-12 0.2279013 1.7533502 1.3801394 1 1 1

X3 Rfls 0,2232822 1.713275 1.3548233 2 2 2

X

R-19 0.0940907 0.9406548 0.3976084 . 3 3 3
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APPENDIX - III{(v)

RELATIVE CONTRIBUTION OF INDIVIDUAL RATIOS IN
THE DISCRIMINATING POWER CF THE FUNCTION OF '5TH
SET OF RATIOS'

Ratio Ratio SCALED VECTOR R A N K 8§

Code  No.  piocka Taffler Altman Klecka Taffler Altman
%Xy . R-24-0.0199741  0.1262121 0.1147242 4 4 3
X, . R-27-0.0605024  0.4729062 0.2461242 2 2 2
X, R-28 -0.0243041  0.1793684 0.113208 3 3 4
X, =~ R-35 0.061321 0.4739374 0.2572968 1 1 1

APPENDIX - III (vi)

RELATIVE CONTRIBUTION OF INDIVIDUAL RATIOS IN THE
DISCRIMINAT ING POWER OF THE FUNCTION OF '6TH SET
OF RATIOS'. '

Ratio Ratio SCALED VECTOR R_ A N K S

Code  No.  ri.cka Taffler Altman Clecka Taffler Altman
X1 R-36 0.0702443  0.6278449 0.2957311 1 1 1
X, R-37 0,0195586  0.1150242 0.12968756 2. 3 2
X, R=39 0.0192041  0.1828294 0.10362 3 2 3

X4 R-40 0.00900435 0.0743012 0.044607 4 4 4
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APPENDIX - III (vii)

RELATIVE CONTRIBUTION COF INDIVILUAL RATIOS IN THE
-DISCRIMINATING POWER OF THE FUNCTION OF '7TH SET

OF RATIOS',
Ratio Ratio SCALED VECTOR R A N K 5
Code No. Klecka Taffler Altman Klecka Taffler Altman
Xl R~37 0,0235129 0.1599993 0.1559075 4 4
X2 R-39 0,0510365 0.562204 0.275379 3 2
X3 R54O -0 058446 0.,5580204 0.2895319 2 3
X4 R-41 -0,0873684 0.835817 0.4315957 1 1

APPENDIX - III {(viii)

RELATIVE CCNTRIBUTION OF INDIVIDUAL RATIOS IN THE

DISCRIFINATING PONER OF THE FUNCTION CF '8TH SET

OF RATIOS'. '
Ratio Ratio SCALED VECTOR R A N K S
Code  No. Klecka Taffler Altman Klecka Taffler Altman
X1 Rf46 0.0832898 0.3464104 0.6371481 3 3
X2 R747 0.1252625 1.2094996 0.7353103 1 1
X R=49 {10993565 0.5559101 0.7306657 2 2
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Z-SCCRE OF 'GCOD' AND 'SICK' UNITS Gl THE BAZIS Cr THE
FUNCTION OF SET F RATIOS' (INITIAL SA&MPLE)
GOOD UNITS SICK UNITS
Z-5core Z-3core Z-Score CO. 4-Score
CODE

0.1464008 0.0879867 -0.3330781 15l -0.072228
0.2966953 0.1367814 -0.0256696 16l -0.1055917
0.0909529 0.08395698 -0.0482001 191 -0.195897
0.0857144 3 0.0984812 -0.1369805 201 ~-0.1444497
0.1628408 3 0.0996009 -0.0585341 211 -0.1496847
0.1857307 3 0.0880447 ~0.4030667 231 ~0.0936717
0.0671425 3 0.1452121 o -0.1109679 261 -0.1952746
0.0669828 3 0.1073668 o -0.195304 22 ~-0.1397211
0.0902228 3 0.1011614 o -0.1577116 62 ~0.1582912
0.1494881 0.4959139 o -0.1441123 122 -0.08703216
0,0641325. 0.1696402 o ~0.1513774 152 -0.,070732%
0.0590868 0.0712974 o -0.1642363 162 -0.0959307
0.0873976 4 0.1116803 —0.162}193 192 -0.0785377
0.232606 4 0.0678087 -0.063416 212 -0.191907
0.0646274 4 0.122877 51 -0.0451212 232 -0.0600832
0.0392545 4 0.0724533 61 ~0.1901704 262 ~0,2712668
0.0529737 4 0.0544452 81 -0.,1325141 63 ~-0.1006401

3 0.254142 4 0.1370256 lOl -0.1082793 2O4 -0.139858

2 0.2600432 12l -0.1331438 214 -0.1065403

Subscripts in the Company Code indicate the years,

subscript 9

1979,

0=1980,

1981 and so on.



182

APPENDIX - IV.a(ii)

Z-SCORE OF 'GOOD' AMD 'SICK' UNITS ON THE BASIS CF THE
FPUNCTION CF ‘2ND SET OF RATIOS' (INITIAL SAMPLE)

GOOE UNITS SICK UNITS

CaQ, Z=Score CO. zZ-Score CC. Z-Score CcC. Z-Score
CODE CODE CODE CCDE

39 0.092042 7,  0.22057 6g -0.280081 16,  -0.083555
7g 0.1042094 8, 0.1533665 19, -0.030477 19,  -0.170575
9 0.0495359 11, 0.1004543 21, -0.043648 20, =-0.132928
114  0.0498567 14, 0.0808071 2,  -0.133456 21,  -0.124051
255  0.0792719 17, 0.0511692 5, -0.065595 23,  ~0.090687 -
7, 0.0715301 18, 0.1450381 6, -0.322898 26,  -0.205581
11, 0.0431162 24, 0.0489086 12, =-0.112708 2, ~0.113436
22,  0.0297805 25, 0.0709658 15, =-0.191926 6,  -0.106714
25, 0.0510187 3, 0.2451424 16, =-0.135839 12, -0.068834
7, 0.0735729 7,  0.2183673 19, =0.134087 15, ~0.058309
11,  0.0479335 8,  0.1420915 20, =-0.139319 16, =-0.079558
22,  0.0340515 11, 0.1216316 -21, =-0.143921 19, ~-0.058523
25,  0.0657772, 16, 0.0572409 2,  -0.147958 21, -0.153456
7, 0.1227106 18, 0.0911513 4,  -0.085012 23, =-0.053593
11, 0.047557 22, 0.0664249 5,  -0.051689 26, =0.245749
18, 0.033945 23, 0.0577997 6,  -0.132288° 6, -0.050481
22,  0.0339214 25, 0.1043973 8, -0.125144 20, =-0.113275
1, 0.1652849 10, -0.117644- 21,  -0.072821
3 0.259229 12, -0.119590

54 0.0935505 15, -0.062053

NOTE : Subscripts in the Company Code indicate the vyears,
subscript 9 = 1979, 0 = 1980, 1 = 1981 and so o¢n.
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SCORE OF 'GOCD' AND 'SICK' UNITS OX THE BASIS OF
THE FUNCTION OF '3RD SET OF RATIOS' (INITIAL SAMPLE)

GOOD CO GROUP SICK CO GROUP
0. CODE Z-Scores CC. CODE ~ Z-Scores
5 0.0607902 6g ~.2786293
0.0519873 194 -.0274783
.0308678 21, ~. 0412952
0.0455154 -2, -.1400115
25, 0.0354057 50 -.0643219
0 0.0282739 64 -.3207612
0.0332958 12, -.10804
_ 0.02617 15, -.1909926
254 . 0.0128461 16, -.142911
0.0271349 19, -.1299465
- 0.0393773 20, -.1879425
22 0.025592 - 21, -.1396381
25, 0.0195819 24 -.1439637
0.0538473 4, -. 0774652
5 0. 0424029 5, ~. 04035
5 0.0135247 5, -.1139112
2 1: 0276829 8, -.1275886
0.1283425 10, ~.1145362
0.2235141 124 -.1129545
0: 096813 154 ~.0506276
0.1123006 164 -.0836705
0.0967126 19, -:.1617991
11, 0.0980347 20, -.1241129
144 0.0999731 21, -.1161358
17, 0.070297 23,4 -. 0855725
18, 0.091651 26, -.1984094
24, 0.0894566 2, -.10792506
25, 0.0596047 6, -. 0881822
34 0.1950873 12, -.0597559
74 0-1257814 15, -0425232

Conta. .



APPENDIX - IV.a.(iii)

(Contd..)

GOCD CC GROUP

SICK CO GROUP

CO. CODE Z-Scores CO. CODE Z-Scores
84 0.0870297 162 -.0688127
114 0.1084226 l92¢ ~.0484754
164 0.0693408 212 ~-.1474727
184 0.0563166 232 -.0447683
224 0. 0594532 262 -.2303619
234 0. 0537346 63 ~,0308537
254 0. 0671555 204 ~.1073071
214 -.0666365
NOTE : Subscripts in the Company -Coce indicate the years,

subscript 9 = 1979,

1980,1= 1981 and so on.
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Z-SCORE OF 'GOCOD' AND 'SICK' UNITS ON THE BASIS
OF THE FUNCTION OF '4TH SET OF RATIOS' (INITIAL SAMPLE)
GOCD CO GROUP SICK CO GROUP

CC. CCLCE Z-Scores CC. CCDE Z=5cores
3g 0.0626874 69 ~-.27983

7q 0.05435089 199 -, 025398

99 0.0322648 219 -.040536
119 0.0472919 ‘20 -.139536
259 0.0369709 50 -.063694
7O 0.0300612 64 -.321878
11O 0.0349237 12O ~.106929
22O 0.0278405 15O -.190729
25O 0.0140158 16O -.143833
7l 0.0280966 19O -.129211
11l 0.0407959 20o -.190053
22l 0.0271461 21O -.140103
251 . 0.0206805 21 -.142972
75 0.0532269 ° 41 . -.075909
112 070434940 51 ' -.039449
182 0.,0145317 61 -.134758
222 0.0290241 8l -.126126
l3 0.1220796 101 -.113445
33 0.2474946 121 -.112105
53 0. 0949588 151 -.049623
73 0.1136695 161 -. 08373

85 0.0950308 191 -.161255
113 0.0974201 201 -.123758
143 0.0961764 214 -.116167
173 0.0676489 231 -.084693
183 0. 0876142 26l -.196922
243 0. 0862651 22 -.107116
253 0.0599517 62 -. 088067

Contd..



APPENDIX - IV.a(iv) (Contd..)

)

o

GOCD CO GROUP

SICK CO GROUP

CO. CCDE Z-5Scores C0. CCDE Z-Scores
34 0.2094333 122 -.058857
74 0.1308568 152 -.041355
84 0.0863562 162 : -.068726
114 0.1104497 192 -.047411
164 0.0681545 212 -.147946
184 0.0563484 232 -.043406
224 0.0610564 262 -.22813
234 0.0537845 ’63 -.031085
254 0.0676912 204 -.106494
214 -.066194
NOTE : Subscripts in the Company Code indicate the years,

subscript 9 = 1979,

0

1980, 1 = 1981 &and so on.
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APPENDIX - IV.a (v)

Z-SCORE OF 'GCOD' AND 'SICK' UNITS CN THE BASIS OF
THE FUNCTION OF 'STH SET OF RATIOS' (INITIAL SAMPLE)

GOOD CO GROUP SICK CO GROUP

CO. CODE Z-Scores CO. CODE Z-5cores

39 ~-.0298533 69 -.3423123
79 -.0100187 199 , -.1786406
99 -.0349776 219 -.22015

119 -.04193 2O -.2087046
259 ~.0226825 5O -.179553

7O -.0008251 6O -.4307351
110 -.066028 12O -.2176802
22O -.0521534 15O -.2247463
25O -.0341775 16O ~.2330249
7l -.00564857 19O -.2545885
ll1 -.0775572 20o -.2068048
221 -.0703575 21O -.2857252
251 -.0101042 21 -.3090656
72 -.0016814 41 -.1614821
112 -.0766778 51 -.2113839%
182 -.0911126 61 -.4013031
222 -.0639256 8l -.2275491
13 0.1251315 1O1 . =.2012191
33 -.0036246 121 -.2692174
53 -.0927527 151' -.245296
73 -.0301136 161 -.2641709
83 ; -.1577641 191 ~-.3265912
113 -.0442616 2O1 -.2657384
143 -.0324518 211 -.3319886
173 , -.0483339 231 —.2299501
183 ) 0.0038188 261 -.216921

Contc..
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GUCD CC GROUP SICK CO GROUP
CO. CODE Z-Scores CO. COLDE Z-Scores
243 -.0035768 22 -.3547504
253 -.026894 62 -.3058014
34 -.0972082 122 : -.2928058
74 -.0336272 152 -.2700011
84 -.1294939 162 -.2946984
ll4 -.0339139 192 -.3206419
164 -.1725759 | 212 -.3850713
184 -.0042556 232 ~-. 255703
2-24 i -.053273 : 262 ~-.3232426
234 -.1540241 63 -.298023
254 -.0081718 204 " =43175239
214 ~-.,3630924

NOTE : Subscripts in the Company Code inCicate the years,
subscript 9 = 1979, 0 = 1980, 1 = 1981 and so on.



APPENDIX - IV.a (vi)

Z2—-5CORE OF 'GOOD!

THE FUNCTION OF

AND

'SICK!

UHITS
'6TH SET OF RATIOS'

C THe BASIS OF
(INITIAL SAMPLE)

GOOD CO GROUP

"SICK CO GROUP

CO. CCCk

Z-Scbres CC. COLE Z-5cores
39 0.3735928 69 -.0302974
79 0.3498658 199 0.0852013
99 0.2278596 219 : 0.1441115 .
11g 0.1725058 20 0.1396303
259 0.3277369 '50 0.0776054
7O 0.3029155 6O -.0272573
11O 01812113 12O 0.101207
220 0.2025601 15O 00811479
250 0.2721166 16O 0.1385752
71 0.3274915 19o 0. 0590471
111 0.1785094 20O 0.1055208
221 0.2137106 21O p. 0945479
251 of3265746 _21 0. 097116
72 0. 4009879 41 0.1112151
112 0.1991985 51 0. 0636519
‘182 0.26185664 61 -.0291455
222 0.2193422 81 0.0942927
13 0.348813 101 0.0725119
33 0.4628902 12l 0.0829168
53 0.2987981 151 0.0853141
73 0.2723146 161 0.1151649
83 0.428387 191 0.0355033
113 0.2157869 20l 0. 0693E75
143 0.2293821 211 0.0637654
173 0.3264606 23l 0. 0985099

Conté..
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GOCD _CO  GROUP SICK CO GROUP

CO. CCLDE Z=3Scores CG., COLE Z-5cores
18,4 0.5177134 26, 0.0505365
243 0.2284033 22 0.0740777
25, 0.2381619 6, -.0098929
34 0.3196788 122 0.0807244
7, 0. 255539 152 0.0677214
84 04274721 162 0.1695699
114 0.2327531 192 0.0597994
164 0.433504 212 0.0524286
184 0.2988579 232 0.0888948
224 0.2196924 26, -.0101803
234 0.3289806 64 0.0211837
254' 0.2601303 20 0.0524229
214 0.0761012
NCOTE : Subscripts in the Company Code indicate the years,

subscript 9 = 1979, 0 = 1980, 1 = 1981 and so on.
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.. . 'Z-SCORE OF 'GOOD' AND 'SICK' UNITS ON THE BASIS OF
.. . < THE -FUNCTION OF '7TH SET OF RATIOS' (INITIAL SAMPLE)

© .'GOOD CO GROUP

SICK CO GROUP.

CO,  CODE

‘:CO.fCCDE' Z--Scores Z-Scores
' 0.0578284 6y -.319891
0.0675535 194 ~.199137
~.099382 214 -.1595
. -.120423 24 -~.184537
0.0098434 50 ~.192606"
-.023894 64 -.347732
-.116567 12, -.203959
-.104527 15, -.218563
-.065694. 16, ~.15126
=.008212 19, -.222343
- =.129789 20, '~.205121
ot e 112745 :.2;0 -.192821
. =.017372 2y -.226835
. 0.1195697 4, -.215053
-.121169 5y -.203257
-.025371 6, -.375111
-.110673 8, -.215591
0.0426349 10, -.200469
0.2361804 12, -.234305
-. 049225 15, - -.217798
-.029134 16, -.175023
0.0249339 19, -.263523
11, -.096467 20, -.254501
143 -.086232 21l -.209853
17, -.087212 23, -.19474
18, 0.159937 26, ~.268657
24, -.071591 2, -.240482
25, -.073364 6, -.394953

Contc..
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(Contd.. )

192

GOOD CC GROUP SICK CO GROUP
C0C. CODE Z=5Scores CC. COCE Z=Scores
34 0.0730742 122 -.243288
74 -.03575 152 -.23397
84 0.0552565 162 -.142761
114 -0882055 192 -.243529
64 -.04693 212 -.229388
.184 -.023904 232 ~.199173
224 -.110087 262 -.316952
234‘ ~-.050342 63 ~.360039
254 -.040776 204 —.243648
214 -.204304

NOTE : Subscripts in the Company Code incicate the years,

subscript 9 = 1979, 0 = 1980, 1 = 1981 and so on.
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Z-~SCORE CF 'GOOD' AND 'SICK' UNITS CN I'HE BASIS OF THE
FUNCTION OF '8TH SET CF RATIOS' (INITIAL SAMPLE)

GOOD CO GROUP SICK CO GROUP

CO CODE Z-Scores

CO. COCDE Z-Ecores
39 0.1358465 69 0.1600888
79 0.4744262 199 0.0923746
99 0.2813687 219 0.0895081
119 © 0e3162094 20 0.1478576
259 0.3196517 5O 0.10126
7O 0. 489842 6O 0.1443415
110 0.2441955 : 120 01572362
22O 0.3079102 15O 0. 2547738
25 0.2607493 160 0. 0472238
074445116 190 0.1375783
0.1870368 200 0.1330706
0. 2612557 21O 0.1411585
0.3569382 2l 0.2424224
0. 5562887 41 0.,2012175
112 0.2274173 51 0.2086787
182 0.0232758 6l 0.1706669
222 0.3118202 81 0.1822225
13 0.4616203 10l £.2157789
33 0.3718358 121 0.1466388
53 0.2502074 15l ' 026747865
33 0D.2790628 161 0.0513844
83 —_ 191 0.1899417
113 0.2630466 201 0.1831311
143 ~ 0.5353721 211 0.1440969
173 0.3688182 231 0.1457117 .

Corntdes
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(Contd..)
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GOGCD 'CO GROUP

SICK CO GROUP

C0O. CODE Z-Scores CO. CCDE Z-Scores
183 0.3716702 26l 0.1610451
243 0.8611013 22 0.106381
253 0.4451225 62 0.0744464
34 0.4430934 122 D.1205916
74 0.3084956 152 0.3011898
84 0.1708488 162 0.1719828
114 0.145357 192 0.1053587
64 0.2792822 212 0.1114666
184 0.3915047 232 0.1500122
224 0.1676885 262 0.1936458
234 0.161335 63 0.078632
254 0.4036089 20 0 .10864899
214 p « 0003372

NOTE : Subscripts in the Compandy Code inCicate the years,
subscript 9=1979, 0 = 1980, 1 = 1981 and so on.
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Z-SCORE OF 'SEMI-GOOD/SEMI—SICK' UNITS ON THE BASIS OF" I‘HE FUNC‘”‘ION

OF '1ST SET OF RATIOS' (INITIAL SAMPLE).M .

(e

Z-Score

‘CCDE

CO. CODE Z-Score. CO. CODE Z-Score .  CO, CODE _ Z-Score . co.
1979 x S L
1 0.0420792 4 -0.0281623 3 0.1563256 19 0.042686
2 -0.0171283 8 ~0.0531083 4 -0.0068227 . 20 0.0437665
4 0.0427158 9 0.0394029 5 0.0245745 21 ~0.003262
5 -0.0253931 10 -0.0564597- 8 -0,0400837 22 0. 0960683
8 0.0032843 13 -0.0068723 9 0.0706512 23 0.0519002
10 0.0698253 14 0.0016719 10 0.0179486 26 -0.048023
12 ~0.0569909 17 0.0318163 13 0.0178735 1984
13 0.0719547 18 0.003757 14 0.0190739 2 0.0323068
14 0.1413559 23 -0.0562788 - 17 ~0.0088909 4 0.0655404
15 -0.0328255 24 ~0.0133804 20 -0.0079904 > 0.04885
16 -0.0146797 16 -0.0789982 - 24 . 0.0083827 6 -0.0643422
17 0.133921 1981 25 0.0462368 9 0.0778785
! 0.018253 1983 10 0.0505212
18 0.0500528 » - .
3 0.1291095 2 -0.00072446
20 -0.0532022 12 0.034404
t 9 0.0442069 4 0.0492385 1 0. 1026428
22 0.1048498 3 -0.1
13 -0.0703597 9 0.1148487 14 0. 0889017
23 0.0048793 , .
* 14 -0.0155269 10 0.0493501 5 45
24 0.0149998 1 0.0634564
) 17 -0.0125274" 12 0.0370689 7
22 0.0750078 13 0.0821709 L 0.07268
1980 18 0.0197501 . 19 0.0322741
1 0.035943 24 -0.0283528 15 0.0521809 o6 0. 0348585 —
3 0.1497849 1982 16 0.0729522 o
1 0.0458592 g




Z~-SCORE QOF ‘'SEMI-GOOD/SEMI-SICK!

APPENDIX ~ IV, b {ii)

UNITS ON THE BASIS OF

THE FUNCTION OF '2ND SET OF RATIOS' (INITIAL SAMPLE)

s A e e - e e e

. CO, COBE Z-Score CO. CODE Z-Score CO. CODE 2<Score CO. CODE Z-Score
1979
1 -0.006084 4 -0,073022 3 0.1692871 19 0.040999
2 -0.036281 8 -0.053653 4 -0,007738 20 0.0455594
4 ~0.01587 9 -0.003228 5 0.0184115 21 0.0090822
5 ~0.053101 10 -0.079383 8 -0.04739 22 0.0736012
8 -0.006544 13 -0.044416 9 0.0222403 23 0.0691308
10 0.0206822 14 -0.06457 10 0.0098929 26 -0.024711
12 -0.08038 17 -0,026727 13 -0, 005671 %984 0.0586012
13 0.0312323 18 -0.036027 14 -0.001798 4 0.0392012
14 0.0411648 23 -0,064468 17 -0.036207 5 0.0509128
15 -0,061253 24 -0.065846 20 -0.000687 6 -0.025162
16 -0.02166 26 ~0,123582 24 -0.011143 9 0.0540159
17 0.0347408 1281 -0,022639 25 0.0238086 10 0.0425319
18 0.0227286 3 0.0487667" 19§3 0.0076392 12 0.0349456
20 ~0.082119 9 -0.003935 4 0.050645 13 -0,132573
22 0.050775 13 -0.098631 9 0.0607026 14 0.0417199
23 ~0,029211 14 ~-0,056412 10 0.0402908 15 0.0491713
24 ~0.03862 17 -0.062985 12 0.041505 17 0.0276718
26 0.0316414 18 0.005094 13 0.051836 19 0.0353594
1980 ~0, 003785 24 -0.075483 15 0.0510902 26 -0.018679 —
3 0.047986 1982 1 0.0158382 16 0.,0553954
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Z;SCORE OF 'SEMI-GOOD/SEMI-SICK' UNITS ON TiIE BASIS CF

THE FUNCTICH OF

'3IRD SET OF RATIOS!

(INITIAL SAMPLE)

CO., CODE Z-Scores CO. CODE Z-Score CO, CCOLE 2-Scores
1979 .

1 ~. 024353 23 ~. 0673195 13 0.0650784
2 ~.0449286 24 ~.0685724 15 0.0736954
4 ~.0294035 26 ~.1208202 16 0.0867627
5 ~.0519441 1981 19 . 0.0668543
5 ~.0261983 1 -- 031034 20 0.0692908
10 0.0101766 3 0.0180359 21 0.0242672
12+ - —.0791949 2 =+ 0125137 22 0.0666493"
13 0.0140247 13 =+ 094165 23 0.0640756
14 0.0193152 14 =- 0492595 ¢ 0.0107598
s 0584764 17 ~.0648187 1984 )

L6 0213670 18 -.0131718 2 0.0559858
17 . . 0.0155442 24 -.0s67821  * 0-05008>
18 . 0045205 1982 5 0.0487319

; | 1 0.0124395 6 0.00297728

20 -.0873241 3 0.0461171 9 0.0639401
-Z?Vg 0.0363213 4 0.00361148 10 0.0433406
25 -. 0337856 5 0. 0239039 12 0.0458111
24+ . =-.0466144 8 ~.053905 13 ~.1227099
26 0.0178502 9 0.0290251 14 0.0479916
1980 10 0.0244752 15 0.0588675
1 -- 0153604 13 -.0049794  “17 0.0355309
3 -- 0122183 14 0.00694599 19 0.0467656
4 =+ 07251 17 -0.0342372 26 0.0132111
8 | =+0663625 20 0.0154866 '

° ~-0156638 24 ~.0077042

10 ~.0895321 . 0141782

13 ~. 0502682 1983

i oesossn | 2 0.0216521

17 -.0384904 4 0-0660217

‘18 ~.0563271 2 0.0314038

10 0.051831
12 0. 0543016




. Z2=5CORE OF

APPENDIX - IV. b (iv)

THZ FUNCTICN OF

RAT IOS'

' SEMI-GOCD/SENI-SICHE' UNITS
'ATH SET OF

(1

. .
THE BAZ
2

AL SAMPLE)

CcC. COoE

zZ-Score Ce. Z-Score
1979
1 © ..022E82 24 -.066456 12 0.0532612
2 -.043694 26 -.119372 13 0-0524017
4 -.027604 1081 15 0.0712328
5 -.05111 1 -.029422 16 0.0841253
8 -:024825 3 0.0203784 19 0.085332
10 0.0115789 9 -.011022 20 ¢.0891227
12 -.0773 13 -. 093264 21 c.0247411
13 0.0152185 14 -.047426 22 0. 0649477
14 0.0223582 17 -.053506 23 0.0447379
15 -.057518 18 ~-.0120009 26 0.011393
16 -.020502 24 -.064192 1984
17 0.0185744 1982 2 0.0543772
18 -.003245 1 0.0137964 4 0.0546757
20 -.086431 3 0.04879201 5 0.0490855
22 0.0378685 4 0. 0047848 6 0.0037424
23 -.032328 5 6.0255359 9 0.0550336
24 _.044526 8 -.052515 10 p.0420507
26 h.0188613 2 0.0229563 12 0.0451614
1280 10 0.0258121 13 -.121448

-.014528 13 -.003962 14 0.0482212
3 -.010589 14 0.0081288 15 0.0568159
4 ~.071037 17 -.033088 17 0.0355518
8 -.065317 20 . 0.0156237 19 0.0468525
9 -.015364 24 ~.006431 55 0 .0128931
10 -.088268 25 ~.013067
13 -.049588 1983
14 -.067771 2 0.0225192
17 -.037615 4 0 .0524568
18 ~.055144 9 0 .0903298
23 ~.066363 10 0.0507836
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Z-SCORE OF 'SEFI-GOCL/SENMI~-ZICK' UNITS O T:HE ASIS OF
THE FUNCTICN OF '5TH SET OF RATIOS' (INITIAL SAMDPLE

CC. CCLE Z~-5core Ci.. CCDE Z~3cores CO. CCLE Z-Ecores
1979

1 . 0538107 23 -.1994218 9 ~0272295
2 -.1229258 24 .0086674 10 ~.1421442
3 -.0590961 26 -.1375265 . 12 ~-.2455179
5 -.1220196 1081 13 ~. 0888261
g -.1098649 1 _.0830772 15 -.2383527
10 -.04951861 3 -.021565 16 -.240053
12 -.1512495 9 -.0592857 19 -.2395012
i3 .0411881 13 -.1479524 20 -.2520622
14 -.0276785 14 -.1204928 21 -.3289509
15 -.1291993 17 .0967049 22 ~.0297457
16 -.1640482 18 . 0950905 23 -.1247168
17 -.022743 24 -.1285278 26 -.3444511
18 ~.0642751 1982 1984

20 -.1312127 1 ~.0821972 2 ~.2755407
22 -.0210843 3 .0745421- 4 ~.0730149
23 -.975315 4 ~.1387645  ° ~.0e3224
24 -.0705818 5 -.1586304 © ~.2926111
26 -.0341945 8 -.221729 9 ~.0589429
1980 9 ~-.0453718 19 ~.1273052
1 -.725952 10 -.1948472 12 -.173601
3 -.0281639 13 -.1471447 13 ~.1711626
4 -.113273 14 -.118219 14 -.0330058
8 ~-.1620895 17 ~-.1198040 15 -.1538644
9 -. 0640709 20 -.2650775 17 -.0508328
10 -.131965 24 -.1344192 19 -.1757284
13 -.1090139 25 -.0420507 <6 -.281124
14 -.0854097 1983

17 -.0587997 2 -.3107278

18 -.0872575 -.1023012
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Z2-SCORE OF 'SEMI-GOOD/SEMI~SICK' UNITS OW T:HE BASIS

OF THE FUNCTION CF '6TH SET OF RATIOS' (INITIAL SAMPLE)
-CO. CODE Z-5cores CC. CCDE Z2-3cores CC. CCLE Z-Scores
1979
1 0.1414933 24 0.1618205 12 0.1147163
2 0.1929959 26 0.10835601 13 0.1156452
4 0.1902448 1981 15 0.3786335
5 0.0779299 1 0.1331262 16 0.3132357
8 0.1728337 3 0.3379602 19 0.0936585
10 0.1659825 9 0.1705765 20 - 0.0907762
12 0.1209318 13 0.0615747 21 0.0900147
13 0.1557182 14 - 6.091409 22 0.1995217
14 0.1881632 17 0.1172957 23 0 +4402742
15 0.1432712 18, 0.2119744 26 -0. 0245051
16 0.1641909 24 0.1223764 11984
17 0.1650224 1982 2 0.4729234
18 0.258363 1 0.104331 4 0.1299928
20 0.1484726 3 0.6976305 5 0.1898342
22 0.1985937 4 0.1306025 5 0.0203727
23 0.1327252 5 0.0819336 9 6.1665616
24 1 0.2312397 8 0.0904747 10 0.1455374
26 0.1949308 9 0.1709229 12 0.1432453
1980 10 0.0619643 13 0.0353178
1 0.1327114 13 ' 0.0783528 14 0.1624278
3 0.3401426 14 0.1212551 15 0.1239329
4 © 0.1510786 17 0.1037537 17 0.076213
8 0.1442717 20 0.0744503 19 - C.1176006
9 ©.1859942 24 0.1614246 26 £0.0157675
10 0.1265942 25 0.2623462
13 0.1198401 1983 '
14 0.1325654 2 0.0880173
17 0.1498793 4 C.1096433
18 0.220418 9 0 .1546654
23 0.1239848 10 0.06822694
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" Z-SCORE OF ' SEMI~-GOOD/SEMI~-SICK' UNITS ON THE BASIS CF
THE FUNCTICN OF

'7TH SET OF RATIOS'

(INITIAL SAMPLE)

CO. CODE 2-Score CO. CODE 2Z-Score CC. CODE Z-Score
1979

1 ~.143396 18 -.140296 4 ~.213865
2 ~.144293 23 -.177644 9 -.153364
4 ~.136736 24 -.145343 10 ~.174061
5 ~.192318 26 -.207921 12 ~.209775
8 ~.155398 1981 13 -.161324
10 ~.148523 1 -.153411 15 ~. 062359
12 ~.181928 3 0.0155405 16 -. 082045
13 ~.145267 9 -.126501 19 ~.235141
14 -.129001 13 -.198911 20 -. 227425
15 ~.187352 14 ~.209053 21 ~.207502
16 -.150369 17 -.187287 22 -.093817
17 ~.143349 18 ~.143824 23 -.014478
18 -.106921 24 ~.156677 26 ~.321191
20 -.178574 1982 1984

22 -.110844 1 -.159192 2 -.024095
23 -.165989 3 0.2464122 4 ~.171372
24 -.098902 4 ~.178832 5 ~.1293
26 -.110003 5 -.208834 5 -.360827
1980 8 ~.214755 9 -.160895
1 -.170384 9 ~.12746 10 -.145337
3 0.023094 10 ~.196735 12 ~.202532
4 ~.184224 13 -.191815 13 -.190827
8 -.180942 14 -.180111 14 -.135436
9 -.133635 17 -.201054 15 ~.173016
10 ~.15703 20 —.243641 17 -.162053
13 | ~.175611 24 ~.149993 19 ~.210558
14 -.18834 25 -.062946 26 -.294619
17 ~.158467 1983

~.236037
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'8TH SET OF RATIOS'
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UNITS ON THE BASIS OF
(INITIAL SAMPLE)

CO. CODE Z=-3Ccores CO. COLE Z~S5cores CO. CODE Z-Scores
1979
1 0.2292657 23 0.0664903 10 0.2548881
2 0.1645544 24 0.3063314 12 0.1270538
4 0.3441233 26 0.194913 13 0.3216059
5 0.1535993 1981 15 0.2812256
8 -.0189849 1 0.114518 16 0.38645659
10 0.3731257 3 0.2740424 19 0.4710923
12 0.1627557 9 0.393262 20 0.2186384
13 0.1429993 13 0.2474987 21 0.11712
14 0.4062133 14 0.293563 22 0.4916008
15 0.3082775 17 0.1737284 23 0.2097331
16 0.123995 18 0.0551105 26 0.2856261
17 0.2745099 24 0.3405521 1984
18 0.1168825 1982 2 0.4489553
20 0.1397117 1 0.1753034 4 0.5342849
22 0.2906049 3 0.3087839 5 0.080944
23, 0.1101691 a 0.1826385 6 0.2105501
24 0.3976757 5 0.0979665 9 0.3336792
26 0.0958498 8 0.0279397 10 0.1696512
1980 9 0.475439 12 0.1604483
1 0.0660731 10 0.271424 13 0.3619799
3 0.2548882 13 0.2174979 14 0.5565814
4 0.1061107 14 0.2771577 15 0.2836315
8 0.068159 17 0.1596065 17 0.3385998
9 0.2990601 20 0.1725675 19 0.4218367
10 0.1097125 24 0.1985635 26 0.2615358
13 0.1221996 25 0.2531538
14 0.2400271 1983
17 0.1540012 2 0.1297394
18 0.0340538 4 0.202843

9 0.5779407
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Z2~-SCORE COF 'GOOD' AND 'SICK' UNITS CN THE BASIS CF THE

FUNCTION OF

'1S8T SET COF RATIOS'

(SECONDARY SAMPLE ).

.2

CO.: GOOD UNITS SICK UNITS
CLE 5 _score <CO.  2z-Score CC. COLE Z-Score
EODE

i  0.089489 145 o.114$134 9 ~0.112493
3, -0.1646839 15, 0.083126 e -0.066221
6,  0.0931652 2 0.0855276 5 ~0.401052
12,  0.1113075 74 0.0472515 % -0.177997
14, 0.1229695 14, 0.0955522 64 -0.114259
154‘ 10.1468156 155" 0,0728897 9% -0.146481
18, = 0.0680731 18y 0.0508603 -0.073113
2¢ 0.0998131 25 0.0661309 4, -0.06668
'125 0.1029641 14,  0.07140%1 6, -0.155191
14, 0.1020219 18 0.0388943 11 -0.06353
15, 0.105664 2 0.05605568 12, -0.140504
16,  0.1172138 16, 0.0537776 17, -0.104396
18,  0.1023678 2, 0.0698799 19, ~0.047215
12, - 0.1490186 15, 0.0903348 4, ~0. 261906
14, 0.0992391 16, 0.0529176 6, ~0.065749
15,  0.1399673 18, 0.0249926 - 7, -0.102113
'186 0.0782076 11, ~0.061521
2, 0.1122426 12, -0.128006
7,  0.1611154 17, ~0.128006
12,  0.1433071 19, ~0.411557
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Z-Score of the Units in 'Good' and 'Sick' Groups
(Secondary Sample) on the Basis of the Discriminant
Function of the '2nd Set of Ratios'

GOCD UNITS SICK UNITS

Z~-Score CO

CC Z=-Score CcoO 3~-Score
CODE CCDE CCDE
1974 14 0.1234345 1975
2 0.2158506 15 0.0531638 9 -0.0872282
3 0.3554956 1978 1976
6 0.1583582 2 0.1704078 9 -0.0546935
12 0.150762 7 0.0469522 1978
14 0.1339927 14 0.0692233 5 -0.3397111
15 0.111773 15 0.0569997 9 ~0.1465879
18 0.2379367 18 0.1492605 1979
1975 1979 6 ~0.0690585
2 0.1983936 2 0.1542035 9 -0.1013153
12 0.1324878 14 0.0278671 1980
14 0.0920194 18 0.1029865 1 ~0.058394
15 0.0881027 1980 4 ~0.0302565
16 0.0290258 2 0.1554832 & -0.2340318
18 0.1369967 16 0.0694293 11" -0.1203342
1976 1981 12 -0.0237778
12 0.1995193 2 0.1565028 17 -0.113245
14 0.0702508 15 0.0718936 19 ~0.0919979
15 0.0944676 16 0.0679536 1981
18 0.110884 18 0.1041206 4 ~0.029177
1977 6 ~0.197053
2 0.1853557 7 -0.0614998
7 0.1771942 11 -0.0722316
12 0.2055044 12 ~0.0299483
17 -0.1023163
19 ~0.3412038
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Z-Score of the Units in 'Good' and ‘'Sick' Groups
(secondary Sample) on the Basis of the Discriminant

- Punction of the '3rd Set of Ratios'.

.15

» GOOD UNITS SICK UNITS
ofe} " Z=Score CcOo Z-Score CO Z=-Score
CODE - CCDE , CCDE
1974 1975
2 0.1235056 14 0.394912 9 ~0.0127216
3 0.1309992 0.3608609 1976 |
6 0.2030317 1278 i 9 -0.0103836
12 0.2217472 2 0.1710674 1978
14 0.1721063 7 0.2946672 5 -0.3401404
15 0.3495012 14 0.1558205 9 ~0.0256164
18 0.0156775 15 0.0884447 1979 |
1975 18 0.0241337 6 22.845006
2 0.3093745 1979 9 0.0002974
12 0.1717287 . 2 0.087835 1980
14 0.1634449 14 0.0124026 1 0.5256924
0.246346 18 0.0061367 4 11.466134
‘16 . 0.1322675 1980 6 0.0406526
18 . 0.1290676 2 0.0311252 11° 0.2908774
1976 16 0.0361316 12 0.6084422
12 0.2499302 1981 17 0 .3029612
Eve 0.1505747 2 10.0389898 19 0.6092378
157  0.3581644 15 0.108803 1981
18- 0.1291857 16 0.0381604 4 0.268685
1977 18" 0.0141681 6 ~0.0627718
. 0.2745286 ' 7 0.6063513
. ' 0.3274509 11 0.0726266
12 0.2451203 12 0.61835
‘ | 17 0.0815844
19 ~0.0610089
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'Good' and 'Sick' Groups (Secondary

206

Sample) on the Basis of the Discriminant Function of the
'4th Set of Ratios'.

GOOD_UNITS SICK UNITS L
CcoO Z-Score CcO Z=-Score. 610] Z-5Score
CODE CODE CODE
1974 1975 ,
2 0.0999376 14 0.1251723 9 ~0.0754791
3 0.0776641 15 0.0874563 1976 .
6 0.0866708 1978 9 ~0.0254631
12 0.093269 2 0.0929122 1978
14 0.0745845 7 - 0.0223215 5 ~0.3649545
15 0.199487 14 0.0438448 9 ~0.1354261
18 0.00253953 15 0.0632009 1979
1975 | 18 0.0285088 6 ~0.12105672
2 0.2338016 1979 - ~0.1144526
12 0.0720345 2 0.0393667 1980 '
14 0.0699806 14 0.0172781 1 ~0.0692573
15 0.09178%9 18 0.0198321 4 ~0.05535652
16 0.0747322 1980 6 ~0.264154
18 0.0558707 2 0.0175925 11° ~0.1393256
1976 16 0.0296271 12 ~0.0607757
12 0.1549959 1981 17 ~0.1264516
14 0.0645937 2 0.0255147 19 ~0.095354
15 0.1731614 15 0.0569337 1981 |
18 0.0491417 16 0.030818 4 ~0.0404228
1977 18 0.00496803 6 ~0.2090492
2 0.1785576 7 ~0.0524074
0.1510976 11 ~0.0811436
12 0.1330247 12 ~0.0590691
17 ~0.1052714
19 ~0.3495009
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'Good' and 'Sick' Groups (Secondary
the Discriminant Function of the '5th

APPENDIX - V,aiv)

Z-Score of the Units in
Sample) on the Basis of
Set of Ratios'.

GOCD UNITS SICK UNITS

coO Z-Score CoO Z=5Score (610] Z-Score

CODE CODE CODE

1974 1975

2 ~0.056643 14 -0.0212281 9 ~0.431665

3 0.1631897 15 ~0.1039072 19758

6 -0.079543 1978 9 ~0.4789268

12 -0.017728 2 -0.0258193 1978

14 0.107657 7 -0.0725305 5 -0.3391509

15 0.0691345 14 -0.0038543 9 -0.4442314

18 0.0099582 15 ~0.0880297 1979

1975 18 -0.10727 6 -0.220733

2 -0.0348836 1979 9 ~0.359689

12 0.0202167 2 -0.048798 1980

14, 0.028978 14 -0.003979 1 -0.2477322

15 0.0372371 18 -0.129288 4 -0.132842

16 0.0736887 1980 6 -0.3380859

18 0.0232299 2 -0.0415424 11° -0.268782

1976, ‘ 16 -0.1193678 12 -0.159324

2t 0.0298535 1981 17 -0.262016

14 0.0351165 2 -0.026625 19 -0.1590036

15 -0.0248776 15 ~0.016059 1981

18 ~0.0513564 16 ~0.1330406 4 ~-0.246793

1977 - 18 -0.131704 6 ~0.480585

2 -0.0196159 ' 7 -0.235725

7 0.0378211 11 -0.304864

12 0.0822328 12 -0.1547753
17 -0.308349
19 -0.378208
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 Z-Score of the Units in 'Good' and 'Sick' Groups (Secondary
.. Sample) on the Basis of the Discriminant Function of the 'B3th
:Set of Ratios'.

GOOD UNITS SICK UNITS

co Z-Scores e Z-Scores Cco Z~Scores
CODE CODE . CODE

1974 1975

2 0.5803862 14 0.3049247 9 0.00165019
3 0,8270644 15  0.256479 1976

6 '0.3253319 1978 9 0.0011781
12 0.3910213 2 0.4027914 1978

14 ' 0.5113471 7 0.2581351 5 0.0237132
15 0.4169969 14 0.2811628 9 0.0051423
.18  0.8208279 15 0.2512868 - 1979

1975 | 18. 0.4670317 6 0.184493
2 0.4560952 1979 ' - 9 0.0544478
12 0.4103319 2 0.4064433 1980

14 0.3681546 14 0.2668371 1 0.0833719
15 0.3821206 18 10.4305782 4 0.133428
16 0.2861751 1980 | 6 0.0801153
18 . 0.3767403 2 0.4261736 11 0.1011856
1976 16 0.2571364 12 0.1572724
12 0.4236566 1981 17 0.2017244
14 0.347854 2 0.4489738 19 0.1805615
15 0.2968145 15 0.2487788 1981

18 0.2981006 16 0.2573758 4 10.2060715
1977 18 0.4262025 6 0.0439864
2 0.3827795 7 0.11551

7 0.3050864 11 0.0878424
12 0.4978807 12 0.1800463

17 0.0687931
19 0.0796006

<
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Z-Scores of the Units in 'Good' and 'Sick' Groups
(Secondary Sample ) on the Basis of the Discriminant

GOOD UNITS

SICK UNITS

Z~3cores

CO Z-Scores co CO Z=35cores
CODE CODE CODE
1974 1975
2 0.2093255 14 -0.0160975 9 -0.2552149
3 0.3945787 15 ~0.1503995 1976
6 0.0332651 1978 9 -0.1237727
12 0.0475507 2 0.0906737 1978
14 0.1135535 7 -0.0783274 5 ~-0.1904831
15 0.0245008 14 ~0.0509753 9 ' =0.2395052
18 0.3380746 15 -0.1327724 1979
1975 18 0.1166873 6 -0.1005545
2 0.1587525 1979 "9 -0.169331
12 0.0643254 2 0.0934038 1980
14 0.0010072 14 -0.0591395 1 ~-0.1778366
15 0.0069404 18 0.0503673 4 ~0.0663528
16 0.0254444 1980 6 -0.2052165
18 0.0502311 2 0.1139231 11 -0.1782156
1976 16 -0.055401 12 -0.0708182
12 0.0777013 - 1981 | 17 -0.1745431
14  0.0010903 2 0.1302 19 -0.1234143
15 -0.1238641 15 -0.067996 1981
18°  -0.0080699 16 -0,0791547 4 -0.181047
1977 18 0.1009325 6 -0.2417229
2 0.0882787 | 7 -0.1942352
7 -0.0138705 11 -0.19261419
12 10.1605362 12 -0.0848944
' 17 -0.180391
19 ~0.2126492
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UNITS ON THE BASIS

[y

QF THE FUNCTION OF '15T ST CF RATICS' (SECCNDARY
S&MPLE)
CO. Z-Score CO. Z-Score CC. Z-Score
CODE CODE CODE
1974 196 1979
1 0.0755411 10 0.0690057 1 0.0476189
4 0.1179166 11 0.2423574 3 0.0055096
5 0.1383033 13 0.0705824 4 ~0.043159
7 0.0592437 16 0.13793 7 ~0.042372
8 0.0000108 17 0.1069214 8 0.0494355
9 0.0232459 19 0.0121109 10 -0.323958
10 0.1206533 1977 °
11.  0.1075031 1 0.0612242 11 -0.016853
13 0.0558635 3 0.1481208 12 0.0092875
16 0.1613107 4 0.0890306 13 0.035839
17 0.0550286 5 0.0450448 15 0.0775924
19 -0.1283225 6 0.0631787 16 0.0585249
1975 8 0.1103477 17 -0.03241
0.0303321 9 0.0900343 19 0.0350133
3 0.0745435 10 0.081631 1980
4 0.0444558 11 0.2570928 3 ~0.008567
5 0.0254242 13 0.0954713 7 ~0.118416
6 0.0026583 16 0.1053928 8 ~0.026375
7 0.0459347 17 0.0686259 10  -0.588062
8 0.0809457 18 0.0943889 13 ~0.024705
10 0.0357202 19 0.0452059 14  -0.025117
11 0.0618474 L5 0. 056485
13 0.0042912 6 -0.011611
17 0.0339964 1081
19 0.0508584 X 0. 003668
3 ~0.017611
8 ~0.0836691
10 =0.720129
13 0.0150579
14 0.0553312
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4]

ol
Ly

core CO. Z-5core CcC. Z-GCcore
CCODE ZCoE COLE
1976 1978
1 0.0713201 1 -0.020276
2 0.1073141 3 0.0843076
3 0.17344 4 -0.034514
4 0.1096649 6 -0.036612
5 0.0264085 8 0.0545401
6 0.0761623 10 -0.219307
7 0.0728962 11 0.0261877
8 0.0999314 12 -0.144989
13 0.0178693
16 0.0872224
17 -0.0324926
19 -0.023299




