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A financial ratio ·stands as an index of the relationship 

beb1een two individual or sets of financial variables. Again, 

every relationship of the financial variables can be transformed 

into an equation for analytical pui.J?oses. "A equa·tion is a 

truism in the ex post sense. In Qrder to have practical sig-

nificance, the financial variables of the equation should be 

.i,nte rpreted in the ex ante sense or in casual sense 11 1 • The 

abstract relativity depicted in any equation, so formed, is 

rather suggestive, if not conclusive, of the working of any 

concern. Hence, .mathematical precision arrived at :for the ratio 

analysis has, at times, little relationship with the reality. 
~ 

Inspi te of the shortcominr;'s and limitations, the ra·tios are 

the most valuable measure to study the financial performances 

and the various aspects of financial health of the various 

concerns over times. 

Every act in the various ar.eas of a corporate body has 

its effects on its o-vm corporate structure and its financial 

health.· "Every act causes changes throughout the firm and 

would be reflected on the balance sheet" 2 • To evaluate these 

changes and also the changes in the degrees (i.e. sound/sick) 
. t 

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 ~1d predict 

various aspects of the financial health are voluminous; but 

our study is limited to 52 financial ratios ,L-vide Annexure -

III. .. _7 grouped under five heads : profitability, financial 

stability, liquidity, asset utilisation and tum-over. 

To identify the financial ratios significant in moni-

toF*ng various changes in the corporate financial health and 

to assess their predictive ability (i.e. effectiveness of the 

financial ratios in predicting the different degrees of corporate 

financial health) the steps follov1ed by the present study are: 

A) lJ,ttempts 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) 1'1ean-Test and (ii) F-

Test; 

B) Attempts have been made t? list various combination­

sets of the • significant financial ratios' ( i.. e. the 

ratios which were able to discriminate differen·t 

degrees of corporate financial health of sample units) 

through the assessment of the relative contribution 

of these financial ratios (representing the total 
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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 finan.cial theories of 

firms; 

C) Attempts have been made to assess the effectiveness 

of ·the financial ratios through ' Sets' after fin ali-

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 pov1er, (b) their increment/ 

reduction in discriminating power on/from that 

of ·the . 'original' discrimihant 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·'·f inancial health; 

and, 
D) Attempts have also been made to in·terprete and 

analyse the results of the accuracy matrices of the 

'Sets' to select the best 'Set of financial ratios 1 

and the discriminant function represented by those 

ratios which were found significant in monitoring 

various degrees of corporate financial health of the 

Tea units; 



102 

A) SELECTIQJ.i OF ~HE PROFILE OF TI-lE SIGNIFICAl\JT FINANCL~ F.ATIO§.:. 

To assess the significance of each' and every f-inancial 

ratio/(s) under consideratiop of the present study in predJ.ct:Lng 

the degrees of financial health apd also to select.a profile 

of the sign.lf icant financial ratios that were required to use 

for testing pruposes, the methodology followed is 

(i) Testing the significance of the ratios througp 

JVie an-Test, 

(ii) Testing the significance of the ~atios through 

F-Test, and 

(iii) Selection of a profile of the significant ratios 

qualified through both the tests (i) and (ii). 

{ i) !'-"j.i<:AN TEST: 

'tlhether the magnitudes of the financial ratios of the 

sample units belonging to the 'Good financial he.alth' group. 

significm1tly differ from that of the units belonging to the 

'Sick financial health' gruup could be tested through 'I>:ean 

Test'. This test .has been performed for all the 52 financial 

ratios unc:er the ,present study. 

It could be observed (Table II I. 1) that, the ratios P.l, 

R3, R4, RS, R6, R7, RS, R9, RlO, Rll, R12, Rl3, R16, R17, R18, 

R19, R21, R22, R23, · R24, R25, R26, R27 I. R28, R29, R30, R33, 

R34, R35, R36, R37 I R38, R39, R40, ~41, R46, R47 and R49 had 

R2, 
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Table - III.1 

RESULT OF THE !'-'lEAN-TEST OF T:-IE 52 SM·IPLE FINANCIAL RATIOS 

Ratio I:liean-Test Score Ratio ~~lean 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 14.2369110 

R-7 8.8235176 R-34 7.7054828 

R-8 3.5386127 R-35 14.5679980 

R-9 5.2191605. R-36 14.3174·810 

· R-10 13.0710920 R-37 5.9075115 

R-11 14.0940820 R-3S 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-1.5 1.7159471** R-42 1.9229207** 

R-16 12.5784800 R-43 1'.1166815-k* 

R-17 3.0756500 R-44 0.9789261'"* 

R-18 7.2698673 R-45 1.1745655** 

R-19 13.82 08440 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 . 4.1152 276 

F.-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 of confidence but 
insignificant at 1 percent level of confidence. 

** Insignificant at·both 5 percent and 1 percent level 
of confidence. 
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significant differences in the mean values bet\veen the ur1its of 

the .two groups (Good' and 'Sic};:' ) at one percent level of confi-

dence. The ratio R-38 had significant difference at only five 

percent level of confidence. Thus, it was found that the majority 

of the financial ratios unc\er the study v1ere not coming from the 

same financial health group, i.e. the magnitudes of the above 

stated financial ratios of the sample units belonging to the 

·'Good financial health' group differ considerably from that of 

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

Ratio 

R-14 

R-15 

R-20 

R-31 

R-32 

R-38 

R-42 

R-43 

R-44 

R-45 

R-48 

P.-50 

R-51 

R-52 

Table - III. 2 

FINANCIAL RATIOS TURNED INSIGNIFICANT BY THE l'-1EAI.~-TEST 

Description o£ the ratio 

PET/Net rl'lorth 

PAT/Net Worth 

Depreciation Charges/Sales (net of excise) 

Short-term Bank Borrowing/(\·'lorking Capital Gap + 
Short-term Borrowings from Non­
bank sources) 

Short-term Borrowings/Vlorking Capital Gap 

\'>lorking Capital/Sales (net of excise)* 

Current Liabilities/Sales (net of excise) 

Trade Creditors/Sales (net of excise) 

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

Current Assets/Sales (net of excise) 

Net Fixed Assets/Gross Fixed Assets 

Stock/Sales (net of excise) 

Trade Debtors/Sales (net of excise) 

Stock/Cost of Goods sold 

NarE:·* Significant at 5 percent level but insignificant 

1 percent levelo 
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In analysing the financial ratios (Table-III. 2) '"'hich 

failed to discriminate between the different degrees of financial 

health of the samp~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 1 good 1 and the 

'Sick', it was observed that, all the firms under the 'Sick 

financial health' group incurred losses and disclosed a negative 

balance in NW, PBT and obv:Lously in PAT. Ac;Jain, all the firms 

_of the 'Good financial health' group earned profits and disclosed 

a positive balance in NW, PBT and PAT. \I.J'hen computed, both the 

ratios (PBTJNW and PAT/NW) disclosed positive balances for the 

firms under both the groups because of the mathematical impact 

of signs 3 • 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 

positive (good) financial characters and thereby failed to convey 

any significant and meaningful information or signals to dis­

cri.minate bet\veen the different degrees of financi_al health, 

arip th:us the ratios, when tested for significant mee:m differences, 

failed ·to discriminate between units under the 1 Good financial 

health 1 group and ·the 1 Sick financial health' (]rOup and thereby 

turned out to .be insignificant ones. 

Again, a close relationship could be observed bet .. ,een 

the sales revenues and the amount of depreciation provided by 

the sample units, irrespective of their group belongings. For 

the ratio, R-20 (Depreciation charges/0ales (net of excise) the 
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d-ifference _bebveen the mean value of the units under the groups 

(the. 'good' and the~'Sick') v.ras Oo0021 v.,rhich ~vas. negligible; 

and that was the cause of the ratio R-20, to become insignifi-

cantv 

A·. close scrutiny of the sampe ·units revealed that the 

· 1 short-t.erm ban}<; borrcr.vings • constituted a lion • s share in the 

··working capital and the sample units depended much on the banks 

for their working capital needs. A shortage in the working 
. . ' 

capital was recurring every year and was common to all the 

sample units •. The 1Jnits, irrespective· to their financial concH-

tions·~ were either unable to repay or were in the practice to 

delaY, in repaying such bank loans which led the units to bear 

the burdens of huge debts. The volume of trade debtors, trade 

. •_·• .. Crediton~,· CreditOrS for. expenSeS 1 'i.vere Very ·small and ltJere 

: generally ·COl}~enseo in the published stat~_rr.ents; these led it 

di·fficult to work out the exact amount of •working capital gap' 

which might led to overlook some valuable information -.vhich 

could help to discriminate between the different degrees of 

financial he_alth. For all these reasons, the .ratio R-31, R-32, 

R-42, R-43, R-44, R-45 and R-51. ,failed to sho>v any significant 

differences in the mean values of ·the ratios bebreen ·the • good • 

and 'sick' groups and becaw.e insignificant. 

It could be observed that, the ratio R-48 (Net Fixed 

Assets/Gross Fixed Assets) .became insiqnificant basicaily 

owing to the fact that all the sample unit:5, irrespect.Lve to 

their financial conditions, .were in operation with a similar 
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' 
age-old fixed assets ·arid no remarkable volume of replacement 

·had _ever been taken place; and the units "''ere follm1ing almost 

similar depreciation- policies .• 

The ratio Stock/Sales (net of excise) (R-50) and Stock/ 

Cost of Goods Sold (R-52) could also be observe6 as insignifi-

carit ones for the s·ample units under our study. The causes of 

the failure of these ratio to provide signals to help to discri-

minate between the degrees of financial health was due to the 

fact that, the published accounts of the sample units pre.::;ented 

the data regarding both .the stoc};: and the cost of goods sold 

in a condensed form \vith the o·ther presentable items and thus 

it became impossible to work out the exact amount of the above 

i terns ·which might led to overlook some valuable information vlhich 

could help to signal and to reflect the different degrees of 

financial health. 

Thus, through the 'mean-test', it could be observed that 

r.' 38 out of 52 financial ratios under this study (Table - III.l) 

-were sho-vling significant differences in the mean values for the 

different degrees of financial health of the sample units. In 

other words, for the majority of the financial ra·tios unc~er 
I. 

. the·. study·, the. variations in the· financial health of the sample 

units \vere reflected by the variat:Lons in the magnitudes of the 

financial ratios. 

(i~) F - Test 

.. _Whether the financial ratios are able to discriminate 

·between the; different degrees of f inaricial health by the 
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variations in their magnitudes i.e. vlhethe:::- the magnitudes of 

the.financial ratios for the sample units belonging to the 'Good 

financial health' group and '3ick Financial health 1 "group c:Uffer 

considerably or not, (so that, one can use the ratios as reflec-

·tor of financial health),. have been studied throuc:rh the F-test. 

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

Table - I!];.d_ 

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

Ratio F-Test Score Ratio F-Test Score 
-·---

R-1 18.276724 R-23 163.348430 

R-2 70.741555 R-24 49.969087 

R-3 80.918827 R-25 6. 58869127: 

R-~ 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 o. 9022086'~* 
R-10; 166.228170 R-32 3 .1540183*-A• 

R.:..11 193.261900 R-33 196.975680 

R-12 49.501440 R-34 57. 7"69495 

R-13 201.185030 R-35 206.488930 
R:..14 1.7978616** R-36 199.448250 

R-15 2. 86488 0** . R-37 33.954962 

R-16 153.936480 R-38 5. 461164>'< 

:R-17 o.oo ** 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** 
R-21 15.006362 R-43 1. 2132648*>~ 

R-22 25.392045 R-44 0. 93 238 56~"'* 

C~ntd •• 
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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. 449 78 56'~* 

R-47 71.415342 R-51 1.8056025** 

. R-48 o. 0985536** R-52 2.4763752** 

NOTE : * Significant at 5 percent level but insignificant at 
1 percent level of confidence. 

** Insignificant 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 the 'Good financial health' group 

differ considerably from that of the sample units under the 
/ 

·'Sick financial health' group. The financial ratios which satis-

fied the F-test at one percent level of significance \-Jere, R-1, 

R-2, R-3, R-4, R-5, R-6, R-7, R-8, R-9, R-10, R-11, R-12, 

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-4 7 and R-49. The financial ratios R-25 ·and R-38 

only had significance at 5 percent level of confidence. 

It could also be observed that the financial ra·tios which 

were found insignificant by the 'He an-test' in discrir.linating 

the financial health of the sample units, were also found 

insignificant by this F-tes·t and in addition to these r3.tios, 
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Table - III. 4 

THE FINANCIAL RATIOS TURNED INSIGNIFICANT BY THE F-TEST. 

------------------------· 
Ratio Description of the Ratio 
----------
R-14 

R-15 

R-17 

R-20 

R-25 

R-31 

R-32 

R-38 

R-42 

R-43 

R-44 

R-45 

R-48 

R-50 

R-5:1 

R-52 

Note: 

PBT/Net L'·Jorth 

PAT/Net Worth 

Total Dividends/Profit after Tax 

Depreciation Charges/Sales (net of excise) 

Net Worth/Sales (net of excise)* 

Short te.nn Bank Borrowings/H. c. Gap + Short-term 
Non-Bank Borrowings 

Short-term Borrowings/~·lorking Capital Gap 

Vlork:ing Capital/Sales (net of excise)* 

Current Liabilities/Sales (net of excise) 

Trade Creditors/Sales (net of excise) 

(Trade Debtors - Trade CreditorsY3ales (net of excise) 

Current Assets/Sales (net of excise) 

Net Fixed Assets/Gross Fixed Assets 

Stock/Sales (net of excise) 

Trade Debtors/Sales (net of excise) 

Stock/Cost of Goods sold.· 

'~. Ratios are significant at only 5 percent level of 
confidence but insignificant at 1 percent level. 
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Total Dividends/PAT (R-17) and Net \·vor±JISales (net of excise) 

(R-25) were also found insignificant; by the F-test (Table- III.4), 

In analysing the ratio R-17, it was observed that almost all 

·the sample units irrespective of their group belongings (i.e. 

1 Good 1 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 

tu{lled 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 -

III.5) were shmving significant differences in their magnitudes 

for the sample units having dissimilar financial healths. 

From the results of the above statistical significance 

tests (Mean Test and F-test), it could be observed that only 36 

financial ratios out of the 52 .. satisfied both the tests (Table­

Iii.5). (If we consider only 1 per cent level of confidence, 

then it could also be observed that 36 financial ratios satis­

fied both the tests and the first hypothesis)~~ 

It is to be noted that none 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_7 were found significant 

under both the tests i.e. l'-1ean-test and F-test. 
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Table - III.5 

·FINAN.CIAL RATIOS QUALIP IED THROUGH Bar:-r THE f/iEAN T.::ST 
AND F-TEST 

Ratio Description·of the Ratio No. Description of the 
Ratio ,No. Ratio 

---:----,-~------..,.----------·--------

PROFITABILITY RATIOS ~ancial Stability Ratios 

R-1 

R-2 

R-3 

R-4 

R-5 

R-6 
R.;_7 

R-8 

R~9. 

R-10 

R~11 

R-12 

R-13 

.R"":'16 

• R-'is 
i 

' R-19' 

R.:021 

-R~22 

R-23 

EBDIT/Sales {net of 
excise) 

EBDIT/Total Assets 

EBDIT/{Total~ Assets + . 
· Accumulated Det> .. ) 

EBDIT/Interest 

EBIT/Sales (net of . 
excise) 

EBIT/Total Assets 

EBIT/{Total Assets + 
Accurnul a ted Dep •. ) 

EB IT /In te rest 

OCF/Sales(net of 
excise) 

OCF /Total Assets 

OCF/(Total Assets . .+ 
. Accurrrulated Dep .. ) 

R-24 

R-26 

R-27 

R-28 

R-29 

R-30 

R-33 

. ' 

R-34 

R-35 

Net· Worth/Debt 

N.et ';Jorth/Long-term 
Debt 

DebVTangible Assets 

All ou·tside liabilities/ 
Tangible Assets 

Interest/Sales (net of 
excise) 

Short-term Bank 
Borro~1ings/Sales (net 

· of excise) 

All Bank Borrowings/ 
Total Assets 

Book Value of Equity/ 
'Book Value of Debts 

Net ~orth/Total o~tsiae 
iiabilities 

OCF/Debt. 

OCF/Current 

. Liguidi ty Ratios 

· Liabilities 

R-36 Current Assets/Current 
Liaqilities 

Retained Profit/ 
. ·,Total Tangible .Z:;.ssets 

(Retained Profit + 
Dep. :charges ) /Debt. 

R-37 

R-39 

R-40 

.(Re~; .. Profit+ Dep. Charges)/ 

Tangible Assets + Accumu-
lated i>epJ R-46 

Depreciation charges/ R-47' 
·Net F i.Xed Assets 

· Dep.charges/Gross R-4.9 
Fixed Assets . 
Net Profit{before Tax)/­
Total Capital employed 

Quick Assets/Current 
Liabilities 

. :. Wor]<:ing Ca~::d tal/Debt 

vlorking Capital/ 
Tangible Assets 

Asset Utilization Ratios 

Sales/Total Assets 

2eta~ned Ea~ings/ 
Total Assets 

Quick Assets/2urrent 
r .... ssets 
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B) LIST:U'JG VARIOUS COMBTI'JATION SETS OF THE FINANCIAL RATIOS, 
?.BLE TO DISCRHIINATE BETHEEN 'rHE DEGREES OF FINANCIAL HEALTH 
OF THE SAMPLE UNITS 

Having the profile of the 3 6 financial ratios (vide 

Table - III. 5) qualified by the statistical significance tests, 

their discriminatory ability are needed to be tested, and for 

this purpose, the present study atter~ted to assess the overall 

relative importance of each individual ratio. in discriminating 

different degreees of financial health of the sample units, in 

a multivariate set·ting. For this purpose, our study used the 

1 Hultiple Discriminant Analysis • technique (linear form only). 

The Discriminant Analysis is well described in the text 

books of Statistics~ It is 11 desi~1ned to establish a procedure 

for assigning items to predetermined populations. It is to help 

us distinguish items in one population from those in another114
• 

In the pre sent study, bvo group situation was considered 

when •9ood 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 linear discriminant 

function was derived. 

The relative contribution of the individual ratios to 

the overall discriminating po\ver, 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 of the individual financial ratiosderived 
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by the linear discriminant function. 

The present study consic.ered the linear discriminant 

function of the form: 

where/o( 1 ,oe2 , ·~· •••. o(k were the discriminant coefficients 

and, ·x1 , x2 •••••• Xk were _the constituent financial ra·tios 5" 

' Several computer runs were performed on Hultiple (linear) 

Discriminant Analysis Progi:'arnme with 36 financial ratios vlhich 

were significant at one per~ent level in both the Mean Test ano 

the F-Test~ The coefficients of the linear discriminant function· 

; so obtained (henceforth referred to as ·coefficients of • original• 

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

( i) 'l'est for the discriminating ability c£ the • original• 

discriminant function: 

To ·test the discriminatin<:;; ability of the discd.mina.11.t 

function means testing the hypothesis that, "the population dis-

criminant function does not discriminate. This is equivalent to 

test that the o( i. are all equal to zero116 • 

To judge the situation, the analysis of variance of 

•original• function has been done. 

It could be observed from the result so obtnined ('I'able -

III.'i) that the calculated .value. ofF (43.436258) \•Jas greater. 

than the Table Value of F at .01 level and thus rejecte·d the 

~ 'hypothesis that • population discriminant f1mction does not dis-

criminate • ~ In other: words, the discriminant function so obtained 

( i-~ !3. the 'original discriminant function) has the discr.iminating 
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Di'scriminant· CQ..:.efficients ·('Original' func·tion) 
of the 'Monitoring' Ratios. 

Ratio 
No .. 

Discriminant 
Co-efficients 

Hatio 
No. ______ "":-___________ _ 

PROFITABILITY PATIOS 

1· o. 4376749 
' 2 -0.0597458 

3 -21.24796 

4 -0.4681357 

5 -11.16273 

6 7.309851 

7 33.84721 

8 0.4147i02 

9 10.26926 

10 -13.05653 

FINANCIAL STABILITY RATIOS 

24 -76.90964 

26" -0.0036038 

27 'l -1.706424 

28, -0.5975249 

29 "1.285912 

LIQUID·ITY RATIOS 

:36 0.3390524 

37 

39 

4.716256 

0.8559987 

·ASSET ·.G'TILISATION RATIOS 

46 .-2. 26021 

.·. 47 -1.616489 

11 

12 

13 

16 

18 

19 

21 

22 

23 

30 

33 

34 

35 

40 

41 

49 

Discriminant 
Co-efficients 

tl 09 .151 

-35.37922 

13.48846 

14.43773 

41.07085 

-421.0584 

4. 21t1661 

2.593819 

-24.63512 

-0.3 032 012 

-0.3569336 

76.17654 

1. 063 056 

o. 39 05871 

0.2986426 

-3.618119 

115 

---
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t· 
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Table - III. 7 

ANALYSIS OF VARIANCE OF THE 1 OP.IGINAL' FUNCTION 

-·-·-- ·---
Source 

I 
Sum of Squares Degrees of f.1ean of F-r atio 

(SS) freedom Squares 
(m) ( r-1s ) 

--· --- ---- -----
Discriminant KD2 = p = KD

2 
/P = 

(between the 
K 

212.96181 36 5. 9156058 
sample) D/ n-·p-1 

, 
Re~idual D=3.6771436 n-p-1 = D/n-p-1 = 
Error 27 0.1361905 43. 
(vlithin the 4362 58 

sample) 

'----· 

NOI'E :, Table value of F (.-99, 30, 27)=2.47 and Table Value of 
F(.99,40,27) = 2.38 

Here, K = n 1 n 2 
n1+n2 

36 

= 15.75; 

D = z= eX. b.x. p Jp, 
p=l 

= 3.6771436 

where, X 
p 

()(p 

p 

= Financial Ratios 

= Discriminant coefficic:::nts 

= No. of financial 
ratios (1,2, •••• 3 6) 

n = Total number of units 
in 'good' and 
• sic}~ • group = 64 

n1 = :No. of units in • good' 
c:_1roup = 28 

n2 = t~o. of units in 'sick' 
t;rroup = 36 

j = Group (i.e., Good anc5 
Sick, 1 and 2). 
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ability to discriminate between the two degrees (i.e. the • good' 

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

(ii) Assessment of the Relative Contribution~~ch- Indi:':idual 

Ratio t1]..rough their Scaled Vector's rank. 

The literature in t.1-Ie context of assessing the relative 

contribution of an, individual ratio to the overall discriminating 

P{?vler of the discriminant model is voluminous. l>.ccorcing to 

E. I. Altman, 11 the relevant statistic is observed as a scaled 

. vector which is computed by mul tiJ:iying corresponding eh:::!rne!lts 

by the square roots of the diagonal elements of the·variance-

co-variance matriX. Since the actual variable measurement units 

are not all comparable to each other, simple observation of the 

discriminant co-efficients is misleading117 • According to Taffler 

uthe approach with most intuitive appeal measures the proportion 

of the Nahal anobis D2 -distance betwE!en ceritroids of the two 

· coi::tst.ituemt groups accounted for by each variable according to 

. the .following formula: 

= 

'' ... 

'2 . 
where, p. represents-the proportion of the D -distance accounted 

J ' ' 
' ':·~ f_or by ratio 1 j ~- an~ 1:'-.i:e· and Tis are the means of the. I sick' 

.. '. 
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and 'good' groups for ratio 'i 1
· respE;:ctively"

8
• '1'1. Klecka

9 
is 

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. 

In the present study, the scaled vectors v.rere computed 

f 11 . . ( i ) h t ' . ~ b Al t 1 O ( .; .; ) th o · owlng . t e sugges ~ons maae y man ; .......... • e sugges-

tiops made· by R~ J. Taffler11 
i and (iii) by multiplying the 

co-efficients of the individual ratios of the discriminant 

fliriction by the standard de.viation~ of the respective ratios 
\ < < ,l '. • • 

. - 12 
(i.e,. the suggestions made by :r--lecka ) • The magnitudes of the 

· scaled vectors so obtained were shown in Table - III.8. 

Table -2..!!~ 

.DlSCRIMINANT COEFFICIENTS AN:O SCALED VECTOR 

Ratio .Discriminant SCALED VECTOR ~· 
on the suqgestions of 

• .No~ Coefficient 
'or~ginal 

Altman· Taffler Klecka 
- , function• . . ' - -----·-.. 

PROFITABILITY RATIOS 

R-1 0.4376749 0.5546099 0. 03 05579 Oo0948729 

R-2 -:0.0597458 7"0. 0418708 -0.00349527 -0.0089919 

R ... 3· -21.24796 -13.518887 - 0. 9985298' --2.4874179 

R-4 -: .0 • 4 6813 57 . -24.895524 -0.8331436 -3.464617 

R-'5 -11.16273 -12.366268 - 0.8181261 -2.150808 

R..:6 7'.309851 5.9500169 1. 5394728 1. 0660204 

··R-7 33.~4721 20.970546 1. 4884031 3~7780526 

R-8 0. 414 7102 21.055441 0. 6384069 2.8790468 

R-9 1 0."269 26 10.277481 Q.8300008 2.1632319 

R-10 -13.05653 -7.903 4962 ..Q8121997 ·-1. 7833 287 

Contdo. 
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Table - III.S (Conte •• ) 

.·R-11 409.15.1 181.20508 20.247974 43.393163 
.,:. ·, 

R-1.2 -35.37922 -83.5.49471 -4.9317583 -13.796455 

R-13 13.48846 8.710026 1. 0198828 2.1589413 

R-16 1~.43773 8.4422648 0.8389762 1. 8616095 

. R-1.8 41.07085 92.434515 5. 4311386 15.233 708 
0 

R-1'9 -421.0584 -185.90806 -20.435764 -43.99416 

R-21 4.214661 l. 2486396 ' 0.039764 0.1721726 

R-22. 2.593819 o. 3434395 o. 0139237 ·o. 0499024 

R-23· -:24.63512 '17.837107 -1.8849542 -4.1040952 

FINk.~CIAL STABILITY RATIOS 

R-24 -76.90964 -530.85198 -35. i95272 -92.424414 

R-26 -0.0036038 - 0 • 2484104 - 0.0102691 - 0.0362843 

R-27 - 1.706424 2.6551095 0.3074448 - Oo6526809 

o'R-28 - 0.5975249 1.1009291 0.1051217 - 0.236354 

R-29 1.285912 0. 6245742 ', -0.0431189 0.11094 

R-30 - 0. 3 03 2012 - 0.8604695 0.0866171 ....: 0.1914113 

R-33 - 0.3569336 - 0.5096736 0.0588648 - 0.1250489 

R-34 76.17654 525.68452 34.888359 91.57015 
~ 

R-35 1.063056 1.7946708 0.1992211 0.4277206 

LIQUIDITY 

R~36 0.3390524 0.5168374 0.0571065 0 01227631 

R-3:7 4. 716256 3.938857G o.1818185 0.5940336 

R-39 0.8559987 2.1674086 0 .199 03 07 0.4016902 

R~40 o.3905$71 0.7979187 0.069171·7 0.1610708 

R-41 0.2986426 0.6060945 -0.0527946 0.1226924 

ASSET UTILIZATION 

R-46 - 2.260210 -5.5467644 -0.1160824 -0.7250891 

R-47 - 1. 616489 -0.9650993 - o. 0611059 -0.1644079 
' ' 

R-49 - 3.618119 -2.7300679 0.0799531 -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 vvere 

the majori~y in showing the highest relative individual discri-

minating pm-rer to overall discriminating power of the 'original' 

function, i .. e. the profitability ratios were the major contri-

butor in the 'original' discriminant function in discriminating 

the t>.YO different degrees of financial health -- the 'good' 

and the 'sick' (in the first ten ranks in the 'scaled vector', 

eight >.Yere profitability ratios). This result is in consonant 

with the results obtained by Altman13 , Gupta14 , etc. 

(iii) Selection of the Fi"nancial Ratios to Form rSets' which 'tlere 

used to assess the effectiveness of financial ratios in 

predicting Corporate Financial Health of the Sample 'enits: 

In this section attempts have been made to select and 

form smaller sets of significant financial ratios (whose magni-
'· 

tudes varies significantly according to the variations in the 

financial health of· the sample uni·ts ) through ~,;hich the effective-

ness, of the ·financial rat.:i,os in predicting corporate financial 

health could be assessed. For application in a practical si·tua­

tis:n·, the greater nu,mber of variables (financial ratios) in ·the 

"best'~ linear discriminant function can cause difficulties. For 

this reason, reduced discriminant functions should be developec. 

Beside,s, "the reduced model (discriminant function) seems 

quite appropriate for classification purposes ("prediction") 

in a practical situation, the full original model can be used . 
in an analytical context (description of the failure pr,ocess)" 15 . 
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The smaller sets considered by. us contain cnly four 

financial ratios for each of the sets (save one). The financial 

ratios for the sets were selected on the basis of Ci) their 

individual rank-positiC?n in the ccn·tributors to the discrimina­

ting '.,povler of the 'original' function of 36 ra·tios, and {ii) 

financial standard norms set forth by the financial experts to 

classify the financial ratios.;·: in th~ groups like, profitability, 

.financial: st'ability, liquidity, asset utilisation, turnover, etc. 

·Thu3, attempts have been made by the present study to assess the 

effectiveness (i.e. predictability) of the financial rati.os 

througl:l the following modelS: 

1. Descriptive model 

2. Ratio - representative model 

3. Profitability model 

4. Financial Stability model 

s. Liquidity model 

6. Asset Utilisation model. 

· 1. DESCRIPTIVE HODEL 

., 

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 

16 17 the basis of the methods suggested by Altman , Taffler • and 

Klecka:18 disclosed the same rank arrangement of the rat.:!..os upto 

the first six places only (Table III.9). 

' . ' 

I 



122 

Table - III. 9 

Ranks of the Financial Ratios (first six) as per the 
• Scaled Vector' • 

Ratio Ratio Description Eatio Rank-in-Scaled Vector 
No. Category 

Altman Taffler Klecka 

·--------
R-24 Net worth/Debts Financial 1 1 1 

Stability 

R-34 Book value of II 2 2 2 
.Equity/Book value 
of Total Debts 

R-19 (Retained Profit + Prof i·tabili ty 3 3 ':) 
..) 

Depreciation)/ 
Total Assets + 
Accumulated Depr. 

R-11 OCF/I'otal Assets + II 4 4 4 
Accumulated 
Depreciation 

R-18 (Retained Profit + II 5 5 5 
Depreciation)/ 
Total Debts 

R-12 OCF/Total Debts II 6 6 6 

It could be observed that the magnitudes of the ratio 

R-34,of the sample firrns, tends to equate v1ith the magnitudes 

computed for· ·::he ratio ,R-24 as almost all the sample units under 

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

standard deviation, co-efficient of the 'original' discriminant . 
. function and the '·scaled vector' of the two ratios (TabJe- IIIo 1 O) 
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revealed that there existed a little difference betvveen the 

ratio R-34 and ratio R-24. To avoid 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 obseL~ed 

further that, the ratio R-11 and the ra·tio R-19 differ only 

1t1hen _an unit declared dividend; when an uni·t declared no dividend, 

the magnitudes of the two ratios (R-11 and R-19) •,-vould be the 

same·.· An analysis_ of the mean, standard deviation, co-efficient 

of the •original' discriminant function and the •scaled vector• 

-of the two ratio (Table - III.10) revealed that ·there existe(J 

negi'igible difference bebveen the ratio_s R-11 and R-19; because 

most''! of the sample units whether belonging to the I Good-financial 

health' group or 'sick financial health' group, either_failed 

·to declare or did not declared dividends. The present stucy 

dorisidered 9nly ratio R-19 to avoid inter-correlation between 
! . . ,' 

the. financial ratios themselves and thus finally selected the 

fo~lovling_· ~atios for this model and be termed as 1st set of ratios: 

I) Net ~-Jorth/Debts (R-24) 

ii) (Retained Profit + Depreciation)/(Total Assets + 
Accumulated Depreciation) (R-19) 

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

iv) ·OCF/Total Debts (R-12) 

2 •. RAT IO-REP_!l~Nr.rAT IVE HODEL 

For this' model, attempts were made to select the financial 

. ratios which hold the f'irst rank position amongst the • scaled 

·vector•· of a· particular ratio-category. The financial ratios 



Ratio 
No. 

R-19 

R-11 

R-24 

R-34 

-----

Table -. III.1Q 

Comparative position of the ratios R-19 and R-11. and R-24. and R-34. 
j . '" ,. 

---------------·-· ·--r----

Arithmatic Mean Standard Deviation Co-eiffi-

Good Sick Good Sick eients of 
the Original 
Discriminant 
function 

----
0.0546 -0.1241 0.0293 0.0688 -421.05 

0.0581 -0.1241 0. 03 0. 0688 409.15 

1.3564 1. 2766 -0.3311 0.2350 - 76.9096 

1. 3564 . 1.2766 -0.3297 0. 23 61 76.1765 

---
_____ ,____ 

-- ---------
Scaled Vector 

Ta.ffler I Altman 
I 

- -

-20.43 -185.90 

20.24 181.20 

-35.1952 -530.85 

34.888 525.68 

' Klecka-' . 
; 

I 
i. 

--
-43.99 

43.39 

-92.4244 

91. 5702 

--------

r--a. 
l\J 
~~ 
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TATh.ich were· ·occupying the highest position in the • scaled vector' 

in the ratio categories (vide Table .... III. 8) v1ere as folloHs. 

(Table - III.11). 

Table .;...- III.11 

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

Ra·tio 
Category 

Ratio Descript'ion 

Profitability (Retained 
Profi t+Deprecia­
tion) /Tangible 
As sets-~Accumu-

Financial 
st8bili'ty 

,'. . ' 

1 a ted Deprecia­
.tion) 

Net Worth/ 
Total Debts 

Liq:tJ,idi ty. Quick Assets/ 
··current Liabili-

Assets.· 
Utiliza­
tion· 

·,; ·,. 

ties 
• :· ~·forking 

Capi t.al/Debts 

Sales (Net· of 
excise )/Total 
Assets 

Ratio. 
No. 

R-19 

R-24 

R-39 

H-46 

_____________ .. __ 
Rank of the rat:Los in the 
rati .Q-:.S.§te g or""'v,.__ __ _ 

Altman Taffler Klecka 

1 1 1 

1 1 1 

1 2 1 

2 1 2 

1 1 1 

It. cpuld be observed (Table - r·ri.11) .that, i.n the 
I . 

lic;p .. lidi-t;y ratio-:category, the -1 scaled vector' computed on the 

basi·P~ of the. 11'\~thod- suggested by Taffler indicated' ratio R-39 

as. t'h<;:! .first rank .holding ratio .. but· the other tvJo methods (i.e. 
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suggested by Altman and Klecka) indicated R-37 as the first one. 

·Our study selected the ratio R-3 7 from· the two ratios (i.e. 

R-37 and ·R-39) as the representative one of the liquidity- · 

ratio..:.category because the ratio·. R-39 could be manipulated by 

se'veral ways. To some extent, it could be attributed to • ~.,rindovl 

dres\sing• by management or to non-qisclosure of some important 

.liability items in the balance sheet19 • This ratio.cannot 

. prO.yide bette.r guideii~e.s unless it -is studied along v-rith 
.".<; · .. , 

,.· c}.l_frent ratio ·and· turnover ratio :20• ·on the other hand, the 

ratio of Quick Assets to Current Liabilities (R-37) was vridely 

used ·a.s a refined measu~ of firm•s liquiclity and thus \vas 

_cops:f,.dered as a more rigorous and penetrating test of the 

liqu~dity .itself 21 • A careful s-tudy of the financial statements 

of ·the. sample units inidcated that the Commercial Banks were 

, granting· short~term .. loans (to be repaid •tlithin one year) to these 
'> 

units against hYPothecation of the current crop. These loans· 

constituted the lion's share of the ·total current liabilities 

of.· these ui:ti ts. The Ccmmercial BanJcs, in general, were in·tere s·ted . '' . . 

to· ·see that their lendin.gs were repaid by the units wi·thin the 

stipulated period and for this reason, they attached much impor­

tance to the •quick ratio' than otherliquidity ratios in 

assessing ahd.granting such short-term finances to these units 

to !!leet requirements of their working capi·tal needs. 

Thusi our study selected the following financial ratios 

for this model ana be termed as 2nd set of ratios: 
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· i) (Retained Profit + Deprecia:tion)/(Tangible Assets + 
Accumulated Depreciation) 

{R-19) (Profitability-ratio) 

. ii) Net ~vorth/I'otal Debts (R-24) .••.•• (Financial-stabilitv­
ratio) -

·iii) QuicJc Assets/Current Liabilities (R-37) ••••• 

(Liquidity-ratio) 

iv) Sales. (net of excise)/Total Assets (R-46) ••••• 

(Assets-Utilization-ratio) 

3. ·pROFITABILITY NODEL 

For this model, attempts were mace to select the financial 

ratios according to their relative-higher-occupancy 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 $elected. Analysing the scaled vectoEs (Table- III.8) the 

following were observed (Table - III.12): 

. i 

.\ 
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Table - III.12 

First Five Ranks of the Ratios in the Profitability-category 

Ratio Description Rank~ based on the 
Scaled Vector -------------------
Altman Taffler Klecka 

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

R-19 

R-11 

. R-18 

! ' 

, R..;12 

R-23 

:' 

· (Retained Profit + Dep. )/ 
(Tangible Assets + 
Accumulated Dep.) 

-OCFi(Total Assets + 
Accumulated Depreciation) 

. (Retained: Profit + . 
Depreciation)/Total Debts 

· OCF /Total Debts 

Net Profit (before. tax)/ 
T.otal Capital Employed 

EBDIT/Interest 

1 

2 

3 

4 

8 

5 

-~,-. -:--"-------~--------------\------

1 1 

2 2 

3 3 

4 4 

5 5 

11 7 

--------

All the .three methods of computing the scaled vectors 
I 

ag"reeq to indicate R-19, R-li,. R-18 and R-12 as the ratios hold-

ing th'e first four plac;::es in the scaled vectors of the ratio-

22 
.. ' ~ .. 

c atego.iy. For the 5th place~ Altman • s method indica ted the 
. . .. . 23 . 2d) 

ratio· R-4 but the o.ther two methods (Taffler and Klecka -
.. 

indicated the ratio R-23. To avoid intercorrelatioh amongst 

the :financial ratio.s. (vide Chapter III, page 1~ "3 ) our study 

selected R;_19 from the J)<?ir of the ratios R-11 and R-19. As the 

.the ranks of the scaled vector of the ratio R-23 and the ratio 

R;_4 differ, the present study atterrpted to test effectjveness 
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of the profitability ratios in moni~coring the financial health 

of the saf11Ple units through tvlO different models - l .. ;oc~el 1 (the 

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

computed as per the suggestions made by Taffler
2 5 and Klecka26 ), 

.and I'lodel - 2 (the ratios selected on the basis of the ranks 

in the scaled vector computed by the suggestion made by .b.ltmcu."1.27 ), 

anq the financial ratios selected for these models stand as 

follows: 

PROFITABILITY MODEL - 1 

i) (Retai~ed Profit + Depreciation)/(Tangible Assets + 

Accumulated Depreciation)- (R-19) 

ii) (Retained Profit + I;epreciation) /Total Debts (R-18) 

iii) OCF /Total Debts (R-12) . 

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

PRC1FITAB ILITY HODEL - 2 

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

ii) (Retained Profi·t + Depreciation)/Total Debts (R-18) 

iii) OCF/Total Debts (R-12) 

iv) EB0IT/Interest (~-4). 

'I'he ratios included in 'Profitability ~--;odel - 1 1 be 

termed as 3rd set of ratios, and likewise the ra·tios in_ 1 7'rofita-

bili ty !-'lodel - 2 1 be termed as 4th set of ratios. 
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:ti-. FINANCIAL 'STABILITY M~ 

For- this model, attempts ~ere _made to select the financial 

ratios· accordin"g to their rela,tive-higher-occupancy in the rank 

. positi~n .()f the • scaled v~ctor• :of the ratios belonging to the 

.financial stability category only. The financial ratios occupy-

ing the first four ranks in the scaled vector (Table - III. 8) 

of this ratio category were sele.cted for this model. The ra·tios 

so obtained were depicted in Table - III., 13 belmv: 

.Ra.t.io . 

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

·----· 
Ratio·Description · Scaled Vector 

... ... '· ·'1\fo •.. Altman Taffler· Klecka 

. ·R-24. Net Worth/Total Debts. 

R....;34 :Bo_ok Value of· Equity/ · 
.' · .. ;,: :,:,· ·'·':':I ~:~·ook: Value .of. Total Debts 

'· ... 

:·R-35 · ·Net ·w6rth/Tot·al outside 
liabilities · , · 

·::. ::·-.'~:~:.'R~2-~ ,··,:,;_.,f.il ·outside liabilities/ . 
.. · ' :< ·T_artgible .. Assets 

-~ ~ - -. 

-----. ~-

1 1 1 

2 2 2 

3 3 3 

4 4 4 

5 5 5 

~-+.~,~-~----~------~------------------------------~------~----, \ ~ ... 

._ .... 
f: ·.' 

,1'· 

_:-:~ . -
\ I~ ~ ! : ~. • 

; : -~. -_, - . . . .. _ .. 

·-.:, .. · 
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To avoid intercor.relation ·amongst t~e financial ratios 

(vide Chapter III page 1Z.?l) ,. our study selected, 9.-24 from 

the pair of the ratios R-34 and R-24. Thus the ratios selected 
•· , 

for th~s model were : 

':. 

· i) Net worth/Total Debts (R-24) 

ii) Debts/Tangible Assets (R-27) 

iii) Net worth/Total outside liabilities (R-35) 

: .iv) !>.11 outside liabilities/Tangible Assets (R-28) 

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

5., LIQUIDITY HODEL 

i I 

~ For this model, attempts \>le re made to select· ·the 

_ f·i.riancial ratios according to their -relative-higher-occupancy 

' . in the rank position cf the . • scaled vector• of the ratios 

- . ~· 

bel.onging to the liquidity-catego.ry only. The financial ratios 

occupying the first four ranks in the scaled vec-tor of this 

ratio-category '"'ere. selected. Arialysinc,:,l the .-.scaled vectors (vice 

·I'able III. B) the follrnv-ing \vere observed (Table - IIIo 14). 
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Table - III.14 

!First Five Ranks of the Financial Patios of 
the Liquidity Category 
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·-----------------------
Ratro Ratio Description . 
~o •. 

Rank based on the Scaled 
Vector ·-----------
Altman 'l'affler -Klecka 

,R-37 Quick Assets/Current 
· liabilities 1 1 1 

R-39 .. '·.~:.· .. : r,..;orking Capi tal/Deb~s 2 1 2 

R-40 .. - vJorking Capital/ 
Tangible Assets 3 3 3 

R-36 Current Assets/Current 
liabilities 5 4 4 

R-41 Current liabilities/ 
Tangible Assets 4 5 5 

All the three methods used in computing c scaled vectors' 

agreed to. indicate R:-37, R-39 and R-40 as the ratios holding 

'the first three· places in the .-scaled vectors 1 
• For the 4th 

. 28 
place,- only Altman• s methoc indicated the ratio R-41 but 

other tr.vo methods (Taffler
29 

and Klecka
3 0 ) indicated the ratio 

· .:R-36. As the ranks of the scaled vector of the ratio P.-.36 and 

.the ratio- R-41 differ, present study atten:pted to test the 

·'effectiveness of the· liquidity ratios .in monitoring ·the financial 

he~llith~--of the sq.mple units through tr.vo different models - Hodel 
. . 

i (the ratio~ selected on the basis of the ranks. in the t scaled . I . . . 

. 31 32 
vector"l comJ?uted as per suggestions made by Taffler and Klecka ) , 

' ."/-



133 
and Model - 2 (the ratios selected on ·the basis of the ran1\.s in 

the scaled vector computed a~ per suggestions made by Altman33 ): 

LIQUIDITY l-·10DEL - 1 

i) Quick Assets/Cu:t.-rent liabilities (R-37) 

ii) t·Jor1'-ing Capital/Debt (H-39) 

iii) \1-lorking Capital/Tangible Assets (R-4.0) 

iv) Current Assets/Current liabilities :(R-36) 

LIQUIDITY MODEL - 2 

_i) Quick Assets/Current liabilities (R-37) 

ii) \'lor king Capital/Debt (R-3 9) 

·iii) Working Capital/Tangible Assets (R-40) 

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

The ratios included in 1 Liquidity Iviodel - 1 1 be termed 

as 6th SE!t of ratios and the ratios in the 1 Liquidity !-'todel-2 1 

~-

be termed as the 7th set Of ratios. 

6. ASSET...;UTILISATION HODEL 

In the asset utilisation ratio-category, only three 

. ·financial ratios were found qualified by the significance tests 

(vfz. Mean T.est and F-test, Table - III . 5) o Thus, there lvas 

no s~ope to select but only to accept these three ratios for 

further· studies·. 

The three financial ratios accepted by the present study 

to test ·the significa_nce and effectiveness of the asset utilisa-

tion ratios in monitoring the financial health of the sample 

units were: 
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i) .·Sales/Total Assets (R-46) -(Ran~ 1). 

ii) . Quick Assets/Current Assets (R-49) - \Lank 2). 
. . ·. 

iii) Retained Earnings/Total As5ets (R.:..47) -(Hank 3) 

The above three .ratios be termed as 8th • Set 1 of ratios. 

C)' TESTlliG THE EFFECTIVENESS ·OF RATIOS TI-ti-=<.CUGH 1 SETS 1 

Th,.e significance and the predictive pov-rer of· the financial 

ratios .monitoring' corporate financ;Lal health have been tested .. · ,. :. 

by a·ifferent researchers through model, considering either 

univariate or mul tivaric:rte na"j:ure .of· the ratios .• Considering 

the multivariate nature of the financial ratios, the present 

study attempted to test the effectiveness (i.e. predictive 

ability) of the financial ratios iri 'Sets'. For this purpose, 

the foll~ing were computed and critically observed for each 
~· 

of the eight 'sets' separately: 

i) linear discriminant functions, 

ii) trace of their discriminating povTer, 

iii) changes, . if any, . in their (sets) di-scriminating power 

from that of the 'original' discriminant function, 

iv) relative contribution of the individual financial 

ratios to the discriminating pmver of the ·• reducecl' 

functions, and 

v) their (sets') predictive-accuracy-matrices for 

predicting differen·t 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 v1ere 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 - 1-'10DEL (1st Set of Ratios) 

For computational purposes, the financial ratios already 

selected for this model were coded as below: 

x1 = R-12, OCF/Total Lebts. 

x2 = R-18, 

x3 = R-19, 

(Retained Profit + Depreciation Charge)/ 
Total Debts. 

(Retained Profit+ Depreciation Charge)/ 
(Tangible Assets + Accumulated Depreciation) 

x 4 = R-24, Net ~vorth/Total Debts. 

After se~eral computer runs and calculations the derived 

linear discriminant function of the financial ratios read as: 

z = o.138338 x 1 - 0.337754 x 2 ~ 1.1213S.x
3 

+ o.0734094 x
4 

A good trace of the discriminating pow·er of the above 

function was observed LAppendiX I and r.(i)_7. The discriminating 

th ~s function was lower than that of the roriginal' p~er of ..... 

function (Appendix I I). 
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In assessing the relati~e contribution of the individual 

financial ratios in the overall discriminating po'.·1er 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)_7. 

Analysing the 'Z-scores' of the sample units ~Appendix -

rv(a) (i) and IV(b) (i)_7 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) tv1o 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)o 

RA'l'IO-REPRESENTATIVE - HODEL (2nd Set of Ratios) 

~ 

,For computational purposes, the financial ratios already 

selected for this model were coded as below: 

x1 = R-19, (Retained Profit + Depreciation Charge)/ 
(Tangible Assets+ Accumulated Depreciation). 

x2 = R-24, Net Worth/Total Debts 

x3 = R-37, Quick Assets/Current Liabilities 

X4 = R-46, Sales/Total Assets. 

After several computer runs and calculations the 

derived linear discriminant function of the financial ratios 

read as: 

z = 0.8271851 x 1 + o.o209116 x 2 + 0.1211398 x
3 o. 0162732 x

4 



TABLE - III.15 

PREDICTIVE ACCURACY l'lATRIX OF THE 1ST SET OF RATIOS 

Degree of _No. of Predicting Two Predicting Three Degrees of Finanaial 
Financial units Degrees of Financial On the basis of 1the ~n the ba 
Health Health Initial Cut-off · 

1 
1 

Optimum C 

No. of Units I ro No. of Units ro No. of 
actuallv classified 4-lU actually classified ~-~ actuall 0 ·rl 

Good Sick 
4-l 

Good Semi* Sick 
4-l classif 

Q)-rl Q.l·rl 
Q1U) tJ'IU) Good Se ro U) ro Ul 
+J ro .uro I s:-: rl 

arl J Q) u Q.l u 
U I s:-: U I C 
I-! U) 0 ~ U) 0 
Q) -rl ·rl Q.l·rl·rl 
Ill~~ ()..~~ 

Good 37 37 0 NIL 37 0 0 NIL 35 2 

Semi* 79 - - 34 30 15 62.02 19 56 

Sick 38 0 38 NIL 0 0 38 NIL o· 3 

Health 
is of

2
the --

ut-off 

nits T---;r, 
y 

ed 

mi* Sick 

0 

4 

35 

4-lU 
0 ·rl 

4-l 
Q) ·rl 
Q1U) 
ro UJ 
+J ro c.....; 
Q) u 
U I C 
1--1 Ul 0 
Q) -rl ·rl 

Ill ~ .j.) 

5.4 

29.11 

7.89 

--1---------I--·· --
Total 154 NIL . 
--- - --- -- --- - -- --- ------------

* Semi-good/Semi-sick units 

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

2. Between (+) 0.059 and (-) 0.059 

Source : Computed from Appendix IV.a(i) ·and Appendix IV.b(i) 
·~J·.-.... 

31.82 
---'--

18.18 

f--4 
c..;, 
....Jl 
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A good trace of the discriminating power of the above 

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

power of this function was lower than that of the eoriginal' 

ftmction LAppendix 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 (Retained Profit+ Deprecia-

tion charge)/(Tangible Assets + Accumulated Depreciation) 

(R-19) was found to contribute more than the other ratios 

~Appendix- III.(ii)_7. 

Analysing the 'Z-scores' of the sample units /-Appendix -

IV(a){ii) and IV(b)(ii)_7 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 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 - 1'10DEL (3rd Set of Ratios) 

For computational purposes,· the financial ratios already 

selected ·for this model were coded as below: 

x1 = R-12, OCF/Total Debts 

x2 = R-18, (Retained Profit + Depreciation charge)/ 
Total Debts. 

x3 = R-19, (Retained Profit + Depreciation charge)/ 
(Tangible Assets + Accumulated Depreciation). 

x4 = R-23, Net Profit (before Tax)/Total Capital Employed. 



TABLE - III 16 

PREDICTIVE ACCURACY .MA.TRIX OF THE 1 2ND SET OF RATIOS' 

Degree of 
Financial 
Health 

Good 

Semi* 

Sick -

Total 

No. of 
units 

37 

79 

38 

154 
_l__ 

Predicting Two 
Degrees of Financial 
Health 
No. of Units 
actually classified 
Good· Sick 

37 0 

1:::! 
0 
·rl 

~ 
lH u 
0-r-J 
~ 

(!) ·rl 
01Ul 
<0 [f) 

+J rd 
S::::r-1 
G) u 
U I 
H ffl 
(!) ·rl 
~~ 

NIL I 

I 
NIL I 

R I NI: I 
0 38 

*Semi-good/Semi-sick units 

1. Between (+) 0.029780 and (-) 0.03047 
2. Betiveen (+) 0.043 and (-) 0.043 

Predicting T.hree Degrees of 
On the basis of1the 
Initial Cut-off 
No. of Units 
actuallz classified 
Gooc Semi* Sick 

37, 0 0 

28 29 22 

0 0 38 

-r 
[f) 
[f) 

(!) <0 
01ri 
rd u 1:::! 
+JIO 
s:: [f) ·rl 
Q) •r-1 +J 
u z rd 
H U 
Q) lH ·r-1 
0..0~ 

NIL 

63.29 

I NIL 

I 
1 32.46 
I 

Source : Computed from Appencix N. a(ii) and IV.b (ii) 

Financial Health ~ 
On the basis of 2the o 
Optimum Cut-off~· :j 
No. of Units 4-1 B 
actually o ..., 

1 ·~· d 4-1 c asslr le (!) ·rl : 
01 (jJ. 

Good Semi* Sick 2 Ul 

s::~ 
(]) U-' 
U I 
H m 
Q) ·r-1 

(). ,,~ 

...... "'~ 

1 33 4 0 1 o. 81 

I 16 45 

I o 1 

I 

18 

37 

~ 
C"-' 

"' 

43. 03 

2. 63 

25.32 
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After several computer runs and calculations the derived 

.linear discriminant function of the financial ratios read as: 

z = o.5603016 x 1 - 0.570857 x 2 + 0.8507127 x 3 + o.o320233 x 4 

A good trace of the discriminating power of the above 

function was observed ~Appendix I and I(iii)_7. The discrimina­

ting power of this function was lower than that of the'original 1 

function ~Appendix - II_7. 

In assessing the relative contribution of the indivi-

dual financial ratios in the overall discrirdnating po~ver 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) _7. 

Analysing the 'Z-scores' of the sample units ~Appendix 

IV( a) (iii) and IV(b) {iii) 7 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.17 (Please see nE:Jtt page). 

PROFITABILITY - !'-10DEL -2 {4th Set of .Ra·tios) 

For computational purposes, the financial ratios already 

selected for this model were coded as below: 



TABLE - III 17 

PREDICTIVE ACCURACY MA':£RIX OF THE '3RD SET OF RATIOS 1 

Degree of No~ of Predicting Two I P redictina Three I:·el:rree s of ·Financial Health 
Financial units Degrees of Financial Q) 10 On the basis of1 the On the basis of 2the 

01 u Q) 

Health He lath lt1 ..; Ini t;tal Cut-off Ol I OQtirnum Cut-off . 
No. of Units +ll~ No. if Units co ...... No. of Units J::lll-rl +>I~ 

actua11~ classified Q)~{/) actually classified s::: {I) ..... c actually 
• Good Sick ~~UJS:: Good Semi* Sick 

<D.,...UlO 
classified 10 0 u ~ U) ·r-1 

Q)~r-1...; !..l 10+> Go<Xi Semi* Sick o. o o'+J (J)~r-1 10' 
P. 0 u u 

Good 37 37 0 NIL 37 0 0 NIL 34 3 0 

Semi* 79 35 18 26 77.21 24 48 07 

Sick 38 0 38 NIL 0 0 38 NIL 0 11 27 

• 

Total 1 154 . 
NIL 39.61 

' 

* Semi-good/Semi-sick units 
1. Between (+) 0.012846 and (-) 0.027478 
2. Between (+) 0.02559 and (-) 0,.0688 

-
Source : Computed f ror:n Appendix IV. a (iii) and IV. b (iii) 

Q) 
0'1 I 
10 ·ri 

-4-l I ~ c {I) ..... c 
(!) .,.... UlO 
u ~ {1)-ri 
!..l 10+1 
Q) 4-1 r-i rtl 
0.. 0 u u 

8.1 

39.:2.4 

28.94 

29.2'2 

f-l. 
~ 
~ 

-
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x1 = R-4, EBDIT/Interest 

x2 = R-12, 'OCF/Total Debts. 

x., = R-18, (Retained Profit + Depreciation charge)/ 
...) Total Debts. 

x4 = R-19, (Retained Profit + Depreciation charge)/ 
(Tangible Assets + Accumulated Depreciation). 

After several computer runs and calculations the 

derived linear discriminant function of the financial ratios 

read as: 

z = o.ooo503 x 1 + 0.5844233 x 2 - 0.6019802 x 2 + o.900522 x
4 

A good trace of. the discriminating power of the above 

function was observed LAppendix - I and I{iv)_7. The discri-

minating power of this function was lmver than that of the 

toriginal' function ~Appendix - II_/. 

In assessing the relative contribution of the individual 

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 L-Appendix -

III .. (iv)J. 

Analysing the 'Z-scores' of the sample units LAppendix­

IV(a){iv) and IV(b)(iv)_/ computed on the basis of the above 

function, the accuracy of the model fer predicting the various 

degrees of corporate financial health i.e., (i) two deg-rees 

(the •good' and the 'sick'·) and (ii) three degrees (the 'good', 

. the 'semi-good/semi-sick' and the 'sic};: • ·financial heal t,~) on 
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the basis of (a) the initial cut-offs, and (b) the optimal cut-

offs, was depicted in Table - III.l8 (Please see next page). 

FINANCIAL STABILITY :tv10DEL (5th Set of Ratios) 

For computational purposes, the financial ratios already 

selected for this model were coded as belrn~: 

xl == R-24, Net 1:lorth/Total Debts 

x2 == R-27, Total Debts/Tangible .'\ssets 

x3 = R-28, All outside Liabilities/Tangible 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: 

Z = (-) 0.0166212X 1 -Q.l581827X2 - 0.0614432X
3 

+ O.l524073X 4 

A good trace of the discriminating po>-.rer of the above 

function was observed CAppendix I and I. (v)_7. The discrimina­

ting pO\·ler of this function was lo•.-.rer than that of the ~original' 

function ;-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 ~vorth/Total Outside 

liabilities, (R-35) was found to contribute more than the 

o·ther ratios L'-Appendix - III. (v) _7. 
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PREDICTIVE ACCURACY MAT RrX OF THE: ' 4T~ SET OF RAT I OS 1 

Degree of No. of Predicting Two I Predicting Three D~grees of ·Financial Health 
Financial units . Degrees of Financial QJ ru On the basis of1the On the basls of2the 

0\ 0 «> 
Health He lath ru "ri Initial Cyt-off 01 I OQtirnum Cut-off 

No. of Units +'14-4 No. if Units ru -ri No. of Units S::O'l-ri +'14-1 
actually classified Q)"rill) actually classified !:: Ul·o-1 s:: actu~lly 

~~UlS:: <l.l"rilllO lo Good Sick Good Semi* Sick (J~ lll·r-1 classified . ru o 
Q)l!-4...-i"'r"i H rtl+' Good Semi* Sick ~00+' Q) 4-1 r-i rtl 

~ 0 0 0 

Good 37 37 0 NIL 37 0 0 NIL 21 16 0 

Semi* · 79 34 19 26 75.94 10 67 2 

Sick 38 0 38 0 0 38 NIL 0 16 22. 

NIL 
• 

Total I 154 NIL 38.96 
\ 

~----·---- - '--- ------- --- ---

•'": 

*Semi-good/Semi-sick .units 
1. Between(+) 0.014015 and(-) p.0259 
2. Between (+) 0.0549 and (-) 0.106 

Source : c orr:pu ted f r6rri Appendix IV. a ( i v) and Appendix IB. b ( i v) 

«> 
Ol I 
ru ·o-1 
+' I 4-l 
S:: tn ·r-IC 
<ll -ri tnO 
u -~ ll)•o-1 
H !tl+' 
<ll 4-1 .--i !tl 
~ 0 uu 

43.24 

15.19 

4~. 11 

28.57 

f-... 
~ 
~ 
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Analysing 'z-scores' of the sample units ;-Appendix -

IV(a) (v) and IV(b) (v) 7 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.19 (Please see next page). 

LIQUIDITY - NODEL (6th set of Ratios) 

For computational purposes, the financial ratios 

already selected for this model were coded as below: 

xl = R-36, Current Assets/Current Liabilities. 

x2 = R-37, Quick ;c..ssets/Current Liabilities. 

x3 = R-39, Working Capital/Total Debts. 

x4 = R-40, ldorking Capital/I'angible ... Assets. 

After several computer runs and calculations the c3erivec, 

linear discriminant function of the financial ratios read as: 

Z = O.l940037X1 + 0.1552836X2 + 0.0409238~3 + 0. 021835X 4 . 

A good trace of the discriminating power of the above 

function vlas observed ~Appendix - I and I. (vi)_/. The discri-

minating power of this function v1as lower than that of the 

eoriginal,function ~Appendix- II _7. 



TABLE.- III 19 

PREDICTTvE ACCuRACY MATRIX OF THE 1 5TH .SET oF HA'rros • 

Degree of No. of - Predicting Two 
' 

Predictino Three Deorees of -Financial Health 
Financial units Deg~es of Financi~l Q) ctJ On the basis of1 the On the basis of 2the 

01 0 Q) 
Health He lath ctJ ...... Init;Lal Cyt-off 01 I o:gtimum Cut-off 

No. of Units ..j.)l4-l No. if Units ctJ ...... No • of Units S::lll ...... .{.)14-l 
actuallz classified Q) ...... (J] actually classified ~{I] .... c actually 

• Good Sick £::E: CJl ~ Good Semi* Sick 
(!) ...... CJl 0 

classified ctJ 0 CJ ~ CJl ·.-j 

Q)4-l..-! ...... H ClJ..j.J Good Semi* Sick PlOCJ..j.) Q) 4-1 ..-! ctJ 
Pl 0 0 0 

Good 37 36 1 2.7 36 0 1 2.7 33 4 0 

Semi*· 79 56 1 22 98.73 33 33 13 

Sick 38 0 38 NIL 0 0 38 NIL 0 3 35 

• 

Total 154 1. 33 ' 51.Z~ 

-~~semi-good/Semi-sick units 
1. Between {-)0.157764 and (-) 0-~161482 
2. Beb.qeen {-) 0. 0972082 and (-) 0. 2012191 

-, 

Sourc~: Computed from Appendix IVoa(v) and IVob(v) 

Q) 
0'1 ' ctJ ·.-j 

..j.) I 4-l 
s;: Cll..,...C 
(!) -.-l ooO 
() ~ [Jl-ri 
H ctJ..j.) 
(!) 4-lrillJ 

Pl 0 CJCJ 

~ 
~ 
cr.) 

1 o. 81 

58.23 

7.89 

3 4. 42 

-
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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, Current .P.ssets/Current 

Liabilities, (R-36), was found to contributie more than the 

other ratios ~ Appendix - III. (vi) _7. 
Analysing the •z-scores• of the sample units ~Appendix -

IV(a) (vi) and IV(b) (vi)_7 computed on the basis of the above 

function, the accuracy of -the model for predicting the various 

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

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

LIQUIDrrY - NODEL (7th set of Ratios) 

For computational purposes, the financial ratios already 

selected for this model were coded as belot'IT: 

xl = R-37, Quick Assets/Current Liabilities. 

x2 = R-39, Working Capital/Total Debts. 

x3 = R-40, Working Capital/Tangible Assets. 

x4 = R-41, Current Liabilities/Tangible Assets. 

After several computer runs and calculations the derived 

linear discriminant function of the financial ratios reads as 

Z = 0.186678SX
1 

+ 0.108758SX2 - 0.141728X
3 

~ 0.2126614X
4 

Good trace of the discriminating power of the above 

function was observed ~Apoendix I and I(vii)_/. The discrimina­

ting power of this function was lot,·Ter than that of the 'original' 

function ~Appendix - II _7. 



TABLE - III 2 0 

PREDICTIVE ACCURACY MATRIX OF THE 1 6TH SET OF Rl:~,_TIOS' . 

Degree of No~ of Predicting Two 
Financial units Degrees of Financial 
Health He lath 

No. of Units 
actually classified .. Good Sick 

Good 37 37 0 

Semi* 79 

Sick 38 0 38 

Total 154 

-;,Semi-good/Semi-sick units 

lo Beb;een (+) 0.169569 and (+) 0.172505 
2. Beb1een (+) 0.20 and (+) 0 • .089 

I 
Q) 

"" 0'1 u 
"" -ri 
4->1144 
~Ol-ri 
Q)"riUl 
~ ~ Ul ~ 

"" 0 Q)IJ..I...-1-ri 
~OU+.I 

NIL 

NIL 

NIL 

Predictinq Three Deqrees of Financial Health 
On the basis of1 the On the basis of2the Q) 
Initial Cut-off 01 I O.Qtimum Cut-off 
No. if Units ro -ri No. of Units +.11'-H 
actually classified I ~ Ul·r-i ~ actually 
Good Semi* Sick 

Q) -ri Ul 0 
classified u ~(I}.,., 

~ ""4-.l Gocd Semi.* Sick aJ 4-4 .-i ro 
~ 0 u u 

37 0 0 NIL 33 4 0 

21 2 56 97.5 12 56 11 

0 0 38 NIL 0 12. 26 

• 

' 50.0 

Source : Computed from Appencix IV.a(vi) und IVb {vi) 

Q) 
0'1 I 
ro -rl 

+.1 I I.H 
~ Ul -ri~ 
Q) -ri ooO 
u ~ (1}-ri 
~ 104-l 
Q) 4-4 .-i"" 
~ 0 uu 

1 o. 81 

29.11 

31. 58 

~ 
~ 
co 

25.32 

-
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In assessing the relative contribution of the individual 

financial ratios in the overall c.iscriminating pm·Jer of the 

function of the 'set', the ratio, Current lie.bilities/rangible 

Assets, (R-41) was found to contribute more than the other 

ratios L-AppencHx - III -(vii)_/. 

Analysing the 'z-scores' of the sample units L~ppendix -

IV(a) {vii) and IV(b) (vii)_7 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) bvo degrees 

(the 'good' and the 'sick') and (ii) three degrees (the 'good', 

the 1 semi-good/semi-sick' and the 1 sick' financial health) on 

the basis of (a) the initial cut-offs, and (b) the optimal 

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

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

For computa·tional purposes, the financial ratios already 

selected for this model ~vere coded €J.S belo1v: 

x1 = R-46, Saleslrotal Assets. 

x2 = R-47 I Retained Earnings/Total Assets. 

X = R-49, Quick Assets/Current Assets., 
3 

After several computer runs ·and calculations the 

derived linear discriminant function of the financial ratios 

read as: 

Z = 0.2596268Xl + i.2316048X2 - 0.9683406X
3

• 

A good trace of the discriminating pov1er of the above 

function was observed LAppencix I and I(viii)_/. The ciscrimina­

ting pCNler of this function was lmver than that of the toriginal' 

function LAppenoix-II). 



TABLE - III 21 

PREDICTIVE ACCURACY MATRIX OF THE I 7TH SET OF HA'l'I OS I 

Degree of No. of Predicting Two I P redictinq Three I:-el:lree s of ·Financial Health 
Financial units Degrees of Financial Q) ttl On the basis of1 the On the basis of2the 
Health 

Ol (J Q) 
He lath ttl .., Initj,aJ. Cut-off Ol I O:Qtirnum Cut-off 
No. of Units +'144 No. if Units ttl ..... No. of Units ~Ol-ri +'144 
actually classified Q)-rill'l actually classified c: !1)·.-j ~ actu<?-lly 

~:E: tl) c: Ql..-ftllO .. Good .Sick Good Semi* Sick CJ~tl)., classified ttl 0 
Q)44r-lori k ttl+J Good Semi* Sick 0-.0U.f.J Q) 44 rl rU 

o.ouu 

Good 37 37 0 NIL 37 0 'o NIL 36 1 0 

Semi* 79 17 4 58 94.94 13 59 7 

Sick 38 0 38 NIL 0 0 38 NIL 0 16 22 

.. 

Total 154 NIL ' 48.7 

>: 

* Semi-good/Semi-sick units 

1. Bet~.veen (-) 0.12978 and(-) 0.14276 
2. Between {-) 0.1265 and (-LD.215 

Source : Computed from il.p.:_)endix IV. a(vii) and IV.b(vii) 

Q) 
Ol I 
ttl ·.-I 
+' I ~ c: tl) ..,~ 
Ql -.-! tllO 
(J ~ tl)•.-1 
~ ttl+' 
Q) lH ....-(ttl 
0.. 0 uu 

2.7 

25.31 

42.105 

24.025 

/-4 
en 
a 

-
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In assessing the rolative contribution of the individual 

financial ratios in the overall ciscriminating pm.,rer of ·the 

function of the 'set', the ratio, Retainec Earnings/I'otal 

Assets, {R-47) was found to contribute more than the other 

ratios .i-Appencix- III. (viii)_/ • 

. Analysing the 'z-scores• cf the sample units ~Appendix -

IV(a) (viii) and IV{b) (viii)J 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 cegrees 

{-the • good • ana the • sick •) and ( ii) thrGe 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. 22 (Please see next page). 

D) ANALYSIS OF THE PREDICTIVE-ACCURACY-K~TRICES OF THE 'SETS' 

OF RATIOS (THAT IS, OF THE DERIVE!2.._~ED}!.CED 1 FUNCTICNS) Jl.~1D 

SELECTION OF THE BEST 1 SET' TO HONITOR CORPOhATE FllJ?.NCTAL 

HEALTH: 

In this section attempts have been made to analyse and 

compare the classification performances of the 'sets' of 

financial ratios and to select a 'set• which would discriminate 

the different degrees of corporate financial health, in a 

better Hay 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 f1mction (of the • set 

of ratios 1 
) with the highest classification accuracy WciS chosen 



TABLE - · III 22 

PREDICTIVE ACCURACY MATRIX OF THE 1 8TH SET OF RATIOS 
1 

Degree of No. of Predicting Two I Predictinq Three Deorees of.Financial Health 
Financial units Degrees of Financial Q) rei On the basis of1 the On the basis of2 the 

01 0 Q) 
Health He lath rcl "rj Init;LaJ. Cuj;:-off 01 I o12timum Cut-off 

No. of Units +'14-4 No. if Units rtl .,.., 
No. of Units ~Ol...-t #I~ 

actually classified Q)..;lll actually classified ~111...-t~ actually 
do Good Sick eAIIlC Good Semi* Sick 

Q)...-tlllO 
classified rtl 0 O::E:IIl...-t 

·- Q)4-lr-i...-t ~ rci.J.J Good Semi* Sick Cl.OU.J.J «> 4-( ...... rtl 
n.oou 

Good 36 29 7 . 19.44 29 0 7 1':1.44 20 13 3 

Serni * · 79 39 2 38 97.46 22 35 22 

Sick 38 4. 34 10. 5?; 4 0 34. 10. 5.2.. 1 15 22 

• 

Total 153 14.86 ' 57.52 

------- - - -------- - - -· -- - - - ---

'~< Semi-good/Semi-sick units 

' 1. Beb1een (+) 0.227417 and-(+) 0.215778 
2. Beb-1een {+) 0.30·---and (+) 0.151 -. 

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

~ 

«> 
01 I 
rtl ·rl 
+l I ~ 
~ Ill..,...,~ 
(\)..,..., 11]0 
u A tf)-rl 
$...{ rtl+' 
(\) 4-1 ,.-i rtl 

(). 0 uu 

44.44 

55.70 

42.11 

49.67 

I--" 
CJ'l 
(\.) 
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as the best 'set'. 

The performances of the 'sets' of financial ratios to 

discriminate betv1een tvJO extreme degrees (the 'goocl' and the 

'sick') of corporate financial health were shown in Table -

III.23 .. 

Table - III.23 

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

NarE · No. of units in 'Good' group -· 37 
'Sick' group = 38 
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All the 'reduced' functions (except Asset-Utilisation 

function) computed and used to discriminate between the tv1o 

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 \vith a high degree 

of accuracy. The (8th set of ratios, i.e. the discrimin<::.nt 

function, computed from the Asset-Utilisation ratios, TJ'Vas able 

to:classify the units of the 'good' group at 8Ci.o6% only and 

the units in the 'sick' group at 8 9.48% level of accuracy: the 

overall rate of correct classification was 85.14.%. The performance 

of this 'Set' compared to. that of others \vas found low and 

the causes for this low performance were : (i) unlike the 

other • sets' of ratios, the 8th 'Set 1 was constructed by only 

three ratios instead of four and thus, the function computed 

foi this 'Set' was a further reduced one and it was well 

established in ;the literature that the performance of the 

reduced functions were ahvays lm'ler than that of the function 

consisting more ratios than the reduced one 34 , (ii) the ratios· 

of 'the 8th 'Set' occupied relatively laver rank positions 

amongst the 'scaled vectors' of the total set of ratios 

(v-ide Table - III. 24) considered under the eight different 

'Sets 1 (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.B), in other words, the ratios of 

the 8th 1 Set 1 had· relatively lower contributory shares in the 

overall discriminating power than that of the ratios us2d in 
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other 'sets • 1 (here, the posi t·ion of the ratio R-46 \vas found 

better than the other b.-10 ratios in this set) 1 and (iii) the 

variability of the ratios (except ratio R-46) of this set •..rere 

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

P.atio 
No. 

R-46 

}Z-4 7 

li.-49 

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 r-·Iean Values, and Standard Devic,tion. 

Ratio Ranks in Scaled Ranks in 
Description Vector under the 

methods suaoest~£_£y 
Altman T.affler l<.lecka Diff- Stan62ro 

erence Devia-
of tion 
1v~ean 

·--··-------
Sales/Total 7 11 7 13 12 
Assets (18) ( 2 2) ( ~8) (26) (17) 

Retained 9 12 11 16 16 
Earnings/ (2 0) (24) (23) ( 3 2) ( 3 ?>) Total J:~.ssets 

Qui c)< Assets/ 14 14 12 17 17 
Current Assets ( 2 6) (2 7) (~7) ( 3 4) ( 3 :;1.,) 

---------
NOTE: The rank positions occupied by the ratios amongst the 

significant rati.os (36 in number) were s1lovm in brackets. 

Source: Compi1ec5 from Table III.8 and Annexure - V. 



156 
Again, in the two-degree situation, all the 'sets• of 

ratios (save the '8th Set• of ratios) v1ith their respective 

discriminant functions were tested on the • secondary data • 

sample containing thirty-six (36) financially •good' and twenty 

(20) financial 'sick' units (vide Jl..nnexure-11·2.. ). The'8th' 

set of ratios was not tested on the secondary data sample bec0use 

of its relatively lmver rate of accurac:'{ in classifying the units 

in the • initial' sample. The results of the tests were shmvn in 

Table- III.24(a,. 

Table - III. 24(a) 

ACCURACY RATES(%) OF PREDICTION OF THE DISCRHUNA.NT 
FUNCTIONS OF THE SECCNDARY DATA SAJ'.1PLE 

SET OF RAT I OS ACCURACY RATE {% ) ____ .....;:..;: 
ONLY SICK UNITS ONLY GOOD UNITS OVZRALL RATE 

100 

80 

15 

95 

80 

75 

"TO 

--------------·----.. ---
94.44 

97.22 

94.44 

94.45 

100 

100 ~ 

94.l,S 

96.43 

910 07 

66.08 

94.63 

92.86 

9.1.07 

as. ··n 

Note : The . accuracy rates wefe computed on the basis of the 'if\itt·al' 
~~-:-~---"-;--~t:~---.-· ---:-_-.-r·.'-7·---·~-~·--·-----.---:-·-------;;,~-:r--~------------~-------- ~--·-···, ---------·. -- -- ---·---- --~- ·-

··. cut-Gff points in the 'z-scores • of the ini tia:t. sample units. 

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 

accuraey ·{100 percent). In classifying only the 'good' units, the 

di.sc r,iminant, functions of the • 5th. set • and the • 6th . set' of 

ratios were the best 'sets• having the highest classification 

· accuracy (100 percent). But, in classifying all the units in the 

'seconda.ry• sample, the discriminant function, of the 1 1st set• 

of ~atios was the best on~ amongst 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 d.egrees of financial health for prediction lae. attempted 

to asse.ss the performances· in predicting three degrees of finan-

cial ·.health -- the 'good', the 'sick' and the 'semi-good/ 
\ 

semi-sick'. 

Table - III. 25 

Percentage of Hisclassification of the 'Sets' of 
~ ratios in classifying Three degrees of financial 

health 

Sets 
of 
Ratios 

Percen~aae of Mi~classification 
On the basis of Initial On=-~~~h~e--basis of Optimum 

1st 

2nd 

3rd 

4th 

5th 

6th 

7th 

8th 

cut-offs cut~offs 

Good Semi* Sick Overall 

NIL 62~02 NIL 

NIL 63.29 NIL· 

NIL 77.21 NIL 

~IL 75.94 NIL 

2.7 98.73 l{)::L 

NIL 97.47 NIL 

·NIL 94. 94 1"\IL 

19.{j4 97.47 10.52 

31.82 

3 2. 4 

39.61 

38.96 

51. ~-9 

50.0 

4-8.7 

57.52 

Good Semi* 

5.4 29.11 

1 o. 81 43. 03 

8 .1'-0 38. Zlt 

43.24 15.19 

10.81 58.23 

10.81 29.11 

'2.7 25.31 

44:44 55.59 

Sick Overall 

7.89 18o18 

2. 63 2 5. 3 2 

28.94 29. 2.2 

-42.11 28.57 

7.89 34.42 

31.58 25.3;2. 

42.11 2t1.03 

42.11 49.67 

---------.:.-----·-------·---.. --.--.. --------·-----------·-
No. of units in the 

···*semi-good/Semi-sick. 

Good group 
Semi group 
Sick group 

(Sa'le. <at.h Se\:.) 

= 37 
= 79 
= 38 
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It could be observed (Table- III. 25) that, all the 

reduced functions disclosed a poor performance· v1hen used to 

. re.;..classify the sample uni·ts in the •.semi-good/semi-sick' group 

{on t)1e bas·i:s ·of the 'initial'. cut-off. points). Amongs·t the 

I sets''' of .. ratios, the 1st I Set I of ratios had the minimum rate 

of miscl assifiqation not only. for t.he units in the • serni-cood/ 

semi~sick' gro1...1.p, but also the units in all >,t\\e·' : thY"-e.e · 

groups. Ho.veyer,· all the 'Sets' were unable to predict the 

i semi-goop/seJ11i-sick' units with a high degree of accu:cacy owing 

to the fact that the financial characteristics and the vu.riabili-

ties in the ratio magnitude~ of th~ 'semi-good/semi-oick' units 

vrere not considered at the time of frar:ting and computing the 

di-scriminant funct·ions. 

· It could also be observed (T.able - III. 25) that, on 

the basis of the 'optimum' :cut~off points, t three different 

· • sets' were found ·to classify, ·in a pet·ter way than the ·other 

'Sets',. the units in three different health-groups. To predict 

the units. 1n .the 'gooc' . group,· the ':Zth 1 Set' of ratios was the 

best C:0:i.~%) amongst the 'Sets'. To prec3ict the units in the 

' ··sick I group, the 2nd I Set I of ratios was the best ( ';?.,.'. b3>%) 

aniongst the 1 Sets 1 
• To predict .the units in the 1 ser;"Ji-good/semi­

sic-k'' group;, the 4th-·'Set' of ratios was the best (15.19.'/o) 
i 

amongst the 'Sets'. The.-second ]:)est;, 'Sets' to c·lassify the 

sampl.e' ~units were : ·1st 'Set' for the. I good'. group, and 
··'~ . ' . . -.-. ' . '. 

·7th 'Set·.• forthe:i.serni-good/semi-:sick' group, and.lst and 5th 
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•sets• for the 'sick' group. Amongst the 'Eets•, the performance 

of the 1st •set• of ratios to classify all the sample units (in 

a three-degree situation) •,;e.s found the best (18 .18 ";~). 

In the three-degree si tue.tion 1 we have at tempted to 

test the predictive ability of the '1st• set of ratios in 

re-classifying the units in the •secondary sample' I as this 

particular set disclosed the minimum rate of mis-classification 

in classifying the units in the 'initial se.mple'. 

The secondary sample was consisted of 36 •good', 91 

•semi-good/semi-sick' and 20 • sick' units C\nnexure -li-2., ). 

Using the descriptive function 

Z = 0.138338Xl - 0.337754X2 + 1.12135X3 + 0.0734094X
4 

the •z-scores• of the units of the secondary sample were 

computed. 
~· 

Analysing the • Z-scores • L-Appendix - Vat\)& Vb _7 of· the 

secondary sample units, the accuracy of the 'set' in predicting 

the two degrees and three degrees of financial health on the 

bas is of ( i) the derived • initial' cut-off points Lbebveen (+) 

0.039254 and (-) 0.025669_7, and (ii) the derived 'optimum' 

cut-off points ~between (+) 0.059 and (-) 0.059_7 was depicted 

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

It could be obse~1ed that the '1st set• of financial 

ratios with its discriminant function was also effective in 

classifying the secondary sample units. Like the classification 



TABLE - III 26 

PREDICTIVE ACCURACY :tvlATRIX OF THE SELECTED~t'lrSET OF AATIOS 1 

(DESCRIPT.IV.E MODEL) TESTED ON THE SECONDARY SAMPLE 

Degree of No~ of Predicting Two. I Predicting Three D~grees of Financial Health 
F·inancial units Degrees of Financial Q) ro On the basis of1 the. On the basis of2the 
1
Health 0' u Q) 

He lath ro ..; Init;La! Cut-off 0'1 I o12timum Cut-off 
No. of Units +114--' No. if Units «l ..; No • of Units J:Ul-ri .JJI4--' 
actuall~ classified Q)-rilll. actually classified CUl-riC actually 

• Good 8e.m'l~ Sick e ~ Ul c Good Semi* Sick 
QJ-riUlO 

classified ro o (J~Ul-ri 
(!.)~~..; H R1 .JJ Good Semi* Sick Cl.OU.JJ Q) ~- r-i R1 

Cl.OUU 

Good 36 34 Q:Z, 0 5.55 34 2 0 5.55 30 6 0 

Semi*· 91 51 26 14 71.43 40 44 1 

Sick 20 0 o· 20 NIL 0 0 20 NIL 0 1 19 

.. 

Total 
·I 

147 3.57 ' 45.58 

.• 
~" Semi-good/Semi- sick units 

1. BetTtTeen {+) 0.039254 and(-) 0.025669 
2. Between (+) 0.059. and {-5 0.059 .. 

·r 

Source:· Computed from l~ppendi.x V. c(l)and V. b 

Q) 
. 0' I 

ro -.; 
+l I 4-l c -Ul ..;c 
QJ -ri lllO 
(J ~ Ul-ri 
H rov 
Q) 4--' ....; «l 

Cl. 0 (J (J 

16.66 

51.64 

s.o 

36.73 

\-do 
en 
0 
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error of the 'initial' sample, the 'set' had also lower accuracy 

rate ( 63.27%) in re-classify in:~: the total units of the seccnc:arJ 

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

the 'semi-good/semi-sick' an~ the 'Sick'. 

Thus, in the light of the above observations, the 

'1st set of ratios' lvith its ciscrir::inant function ·das found 
' 

as the best 'set' amongst the others having the highest classi-

fication accuracy in classifying :the sample tea units. 

It could further be observec that (Table - III. 27), 

in the overall-discriminating power of the 'original' and 

'reduced' ciscriminant functions the relative share of contri-

butions of the ratios R-24, R-18, R-19, R-12, R-35, R-36, 

R-41 and R-4 7 v..rere more than the other financial .::::-atios; 

the second best financial ratios were, R- :<-l, R--31, R-4.0, 



Table - III. 27 

Rank of the F inar1cial Ratios in Discriminating PCJI,ver of the Discriminant Functions 

~~---~------------------~---~------------------------------------
Ratio 
No .. 

OriginaT 
Discriminant 
function 

Discriminant Functions of the Models 

R-12 

R-18 

R-19 

R-24 

R-27 

R-35 

R-36 

R-37 

R-40 
R->41 

R-47 

·R-49 

2nd 

1st 

Descrip­
tive 
.Hodel 

'1st 

2nd 

Ratio­
re_pre­
sentative 
Hodel 

1st 

2nd 

,, 

Profita­
bility 
Model 

1st 

2nd 

Finan­
cial 
Stabili­
ty Model 

2rid 

1st .. 

Liquidity 
Model 

1st ~ 
~ * 

2nd ~ 

2nd ] ** 
1st D 

Compiled from Appendix III ( i) to Appenc."lix III. (viii) and Table - IIIo 8. 
* Model - 1 (6th set of ratios) 

** Model - 2 (7th set of ratios) 

Asset­
Utilisation 
.No del 

1st 

2nd 

Total 
number of 
Appearances 

1 

2 

3 

2 

1 

1 

1 

1 
1 

1 

1 

~ 
en 
[\J 
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Therefore, in the overall discriminating povfer of the 

discriminant functions, the rela·tive individual contribution 

of the ratios R-19 L-Retained Profit + Depreciation charge)/ 

(Total Tangible Assets + Accumulated Depreciation), R-24 (Net 

' 
Worth/Total Debt), and R-18 £<Retained Profit + Depreciation)/ 

·Total Debt_/ were found more than that of the other sample ratios 

in d.iscr.irtlinat~ng between different degrees of corporate finan-

·cial health~of the Tea units. 

i: ~:·Thus, it could be . observed that, out of the 52 financial 
.\ . . 

. I 

rat:i;?si 36 ratios 'Were found- 'to discriminate beb.Teen various 
., . 

. degrees -of.corporate ;financial-health, and out of these 36 

·. financial· ratios· 17 ratios, ·in eight different sets, vvere tested 

. '· :furthep and: f~und. that the set of financial ratios comprising 

:·:~_;12', R-ls,<R:-.19 and ·R-24 (i.e .. OCF/Total Debts, (Retain~d 

:pr6fit + Depreciatio~ chargeYTotal Debts, ~·etained Profit + 

:: .. ·._. · ··Depr~ciai:i~n charg~/trang:i..ble Asset-s + Accumulated Depreciatiory, 
:· . ' :: :·· ; -~- ~~ ::,; ... ' .' ' ' -. . 

·.. '.·>:-:~and ·N"~t. Worth/Total Debts) has hic;;her predictive ability than 
. '·. '. ~ : ' ; '~ ; .. ' •. . . . . . . '·· . ' . 

'. :,' · ':Othe~ .is~ts. in discriminating different {tvJo/three) degrees of 
- . - . . . . - . 

' . '~ . ' 

.. · '. 
firi?-ncial he~lth Of the Sample' tea UnitS (bOth~- in the I ini tial 1 

and ~secondary' samples). 
~ ·. . . ' -. . .. 

. , ... 

,:. t; 

.w-

... ,-
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APPENDDC - I 

ANALYSIS OF VARIANCE TEST TO ASSESS Ti-IE DISCRIMINATH1G .Z:illiLITY 

To assess the discriminating ability cf the derived 

functions, the present study tc;sted 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 

'p' was the number of financial ratios (X) in the discriminant 

funct'ion, 'j' was the number of financial health groups (here, 

1 = 'good' and 2 = 'sick'), n = n 1 + n 2 , 'n1 • was the number of 

units in the 'good' group, •n2 • was the number of units in the 

' sick 1 group, 'o<.' was the discriminant coefficients. 

TABLE - I.A 

ANALYSIS OF VARIANCE FOE THE DISCRD'!INANT FUNCTION 
OF THE I SETS I OF F INANt;::IAL RATIOS 

Source of Variation Sum of Degrees of l'1ean of 
Squares Freedom Squares 
(SS) (m) (HS) 

Discriminant KD2 p KD2/p 

Residual Error D n-p-1 Djn-p-i 

Forour 'Sets' of ratios, n 1 = 28, n 2 = 36, n = 64, 

K = 28(36) = 15.75 
28+36 

F 

KD2/p 

D/n-p-1 

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 o( 
p 

(Table - III.S) and X (Annexure - VJ pj 



APPEND JX - I ( i ) 

ANALYSIS OF VARIANCE TEST TO ASSESS DISCRH1INATING 
ABILITY OF THE 1 1ST SET OF RATIOS 1 

TABLE 

ANALYSIS OF VARIANCE FOR THE DISCRI1-1ll~ANT FUNCTION 
OF THE 1 1ST SET OF RATIOS 

Source ss m MS F 

Discriminant 0.8390371 4 0.2097592 

53.619564 

Residual Error 0. 2 3 08 0 7 8 59 0.00391199 

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

The calculated value of F (53.62) was greater than the 

Table Value of F at one percent level of significance, and thus, 

t 
the hypothesis the population discriminant function does not 

discriminate~ (vide Appendix - I) was rejected, i.e., the 

derived discriminant function of the 1 lst set of ratios• would 

discriminate. 



Source 

APPENDIX- Io{ii) 

ANALYSIS OF VARIANCE TEST TO ASSESS DISCRIHINATTI'-JG 
ABILITY OF THE 1 2ND SET OF RATIOS 1 

TABLE 

ANALYSIS OF VARIANCE FOR THE DISCRHaNANT FUNcriON 
OF THE I 2ND SET OF RATIOS I 

ss m !1S F 

Discriminant o. 6132593 4 0.1533148 

45.8422 43 

P.esidual Error 0.1973249 59 0.0033444 

---------------------------------------------------
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Table Value ofF at (.99, 4, 55) = 3.68 anc at (.99, 4, 60)= 3.65. 

The calculated value of F (45.842) was greater than the 

Tablec Value of P at one percent level of significance, and thus, 

the hypothesisrthe population discriminant function coes not 

discriminate' (vide ~ppendix - I) was rejected, i.e., the derived 

discriminant function of the '2nd set of ratios 1 would discriminate. 



AP P2ND IX - I. (iii ) 

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

TABLE 

ANALYSIS OF VARIANCE FOR THE DISCRHliNANT FUNCTION 
OF THE I 3RD SET OF RATIOS I~ 

Source ss m MS F 

Discriminant o. 4595078 4 0.1148769 

39.680591 

Residual Error 0.1708074 59 0.00289504 
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Table Value ofF at (.99, 4, 55)=.3.68 and at {.99, 4,60)= 3.65 

The calculated value of F (39.681) was greater than the 

'I' able Value of F at one percent level of significance, and thus, 
t . 

the hypothesis the population discriminant function does not 

discriminat~ (vide, Appendix - I) was rejected, i.e., the 

derived discriminant function of the '3rd set of ratios' would 

discriminate. 



Source 

APPENDIX - I. (iv) 

ANALYSIS OF VARIANCE TEST TO ASSESS DISCRH'!INATING 
ABILITY OF THE. 1 4TH SET OF RATIOS 1

• 

TABLE 

ANALYSIS OF VARIA!.'\l'CE FOR THE DISCRH1INANT FUNCTION 
OF THE I 4TH SET OF RATIOS I • 

ss m F 
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Discriminant 0.4616797 4 0.1154199 

39.775277 

Residual Error 0.1712104 59 0.00290187 

Table Value ofF at (.99~ 4,55) = 3.68 and at (.99,4,60)= 3.65. 

The calculated value ofF (39.775) was greater than the 

Table Value of F at one percent level of significance, and 

thus, the hypothesisrthe populaticn discriminant function does 

not discriminate) (vide, Appendix-I) was rejected, i.e., the 

derived discriminant function of the '4th set of ratios' 

would discriminate. 



Source 

APPE~"'D IX - I ( v) 

ANALYSIS OF VARIANCE TEST TO ASSESS DISCRIIJ!INXl'ING 
ABILITY O:F' THE 1 5TH SET OF RATIOS 1

• 

TABLE 

ANALYSIS OF VARIANCE FOR THE DISCRDUNANT F1JNcriON 
OF TOE I 5TH SET OF RATIOS I 

ss m F 

Discriminant 0.7766829 4 0.1941707 

51.588731 

Residual Error 0.2220658 59 0.00376382 
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Table Value ofF at (.99, 4, 55) = 3.68 and at (.99, 4,60)= 3.65 

The calculated value of F (51. 589) was greater than the 

Table Value of F at one percent level of sig~ificance, and thus, 
L 

the hypothesis the population discriminant functior; does not 

discriminate' (vice, Appendix- I) was rejected, i.e., the derived 

discriminant function of the '5th set of ratios' would discriminate. 



APPENDIX - I (vi) 

ANALYSIS OF 'h\RIANCE TEST TO ASSESS DISCRihllJA'l' ING 
ABILITY OF TI-£ 1 6TH SET OF RATIOS 1 

TABLE 

ANALYSIS OF VARI.Pu"JCE FOR THE DISCRil-lit-:ANT FUNCTION 
OF THE I 6TH SET OF RATIOS I 

Source ss m F 

Discriminant 0.5792535 4 0.1448133 

44.55 

Residual Error 0.191776 59 0.00325044 
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Table Value ofF at (.99, 4, 55) = 3.68 and at {.99, 4, 60)=3.65 

The calc.lulated value of F (44. 55) v.;as greater than the 

Table value of F at one percent level of significance, and thus, 
, . 

the hypothesis the.population c5iscrimin2Dt function does not 

discriminate' (vide, Appendix - I) was rejected, i.e., the 

derived discriminant function of the 1 6th set of ratios' would 

discriminate. 



APPENDIX - I (viil 

ANALYSIS OF VARIANCE TEST TO ASSESS GISCRII<INATING 
ABILITY OF THE I 7TH S.2T OF RJ.>.TIOS I. 

TA2LE 

ANALYSIS OF VARIP.NCE .FOR THE LISCRii"~HJANT FUNCTION 
OF THE •7TH SET OF RATIOS 1 

• 

Source ss m F 

Discriminant o. 4326603 4 0.108165 

38.503844 

i~esic3ual Error 0.1657425 59 0.00280919 
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Table Value of F at (.99, 4, 55)=3.68 and at (.99, 4, 60)= 3.65 

The calculated value of F (38.504) was greater than the 
~· 

Table Value of F at one percent level of significance, and thus, 

the hypothesisethe population discriminant function does not 

discriminate' (vide, Appendix- I) \·Jas .rejected, i.e., the 

derived discriminant function of the 1 7th set of ratios 1 Hould 

discriminate. 



AP PENL IX - I (viii ) 

ANALYSIS OF VARIANCE TEST TO ASSESS DISCRH·:INP.TING 
ABILITY OF THE 1 8TH SET OE RATIOS'. 

TABLE 

ANALYSIS OF VARIANCE FOR T.J:-IE DISCRH1L"JANT FUNCTICN' 
OF THE I 8TH SET OF RATIOS I. 

Source ss m F 

Discriminant o. 31686 3 0.10562 

44.679077 

Residual Error 0.1418384 60 0.00236397 
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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 hypothesis the population discriminant function does not 

discriminate' (vide, Appenc5.ix - I) i.;as rejected, i.e., the derived 

discriminant function of the '8th set of ratios• woulo discriminate. 



APPENDIX - II 

COMPARISON OF DISCRHUNATING POWERS OF THE 'ORIGINAL 
DISCRHUNANT 1 AND 1 REDUCED DISCRH'ITI'J.Z::..NTS 1

• 

175 

To compare the discriminating power of the 'ori~inal' 

discriminant function to that of the 1 reduced • functions (i.e. 

the functions of the eight different 'sets' of ratios) or to 

assess whether the 'original' discriminant function was ciscri-

mj_nating the different degrees 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 1 F 1 
- ratio of the definition has been formed1 : 

F 

The decrease in the discriminant 'sum of squares' 
from 'original' discriminant to 'reduced' oiscriminant 

Residual error • mean of square • of the • original' 
discriminant 

It was found that (Table - II.A) the'calculated values of 

F "''ere greater than the 'table value' ofF at one percent level 

of significance. The results so obtained inC:icated to be si~nifi-

cant ones and thus it could be stated that the discriminating 

power of the 'reduced' functions were lower thah that of the 

'original' function
2

• 

NOI'E lo Peters, w.s. and Summers, G.W., Statistical Analysis 

for Business Decisions, Prentice-Hall Inc., Englewood 

Cliffs, New Jersey, 1968, pp. 414-415. 

2. The result was in consonant:with the study mace 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 Education and Research, Vol. 20, 
No. 2, Spring 1985, pp. 19-44. 
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TABLE - II.A (Apnendix- II) 

1 F-ratio' FOR COMPARING THE DISCRH·iTI:JATING PO'.-'/ERS 

I 

Sets' of Decrease in Eesicual Error F-ratio 
Ratios Discriminant • I<ean squares • 

'Sum of Squares 1 of 1 original' 
function 

1st 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 

NOI'E Table value of F at (.99, 1, 27) is 7.68 

Compiled from Appendix I.1 to I.8, and Table - III. 7. 



Ratio 
Code 

x1 

x2 

x3 

x4 

_l:PPENDIX - III(i) 
17'7 

RELATIVE CONTRIBUTION OF INDIVIDUAL RATIOS IN THE 
DISCRI.tv1INATING PO'/'lER OF THE FUNCTION OF 1 1ST SET OF RATIOS 1 

Ratio SCALED VECTOR R A N K s 
No. Klecka Taffler Altman Klecka Taffler Altman 

R-12 0.0539461 0.3078661 0.3266908 4 4 4 

R-18 0.1252773 o. 713 0582 o. 7601529 1 2 1 

R-19 0.1171639 0.8688744 0.4951108 2 1 3 

R-24 0.088218 o. 536318 0.5066923 3 3 2 

APPENDIX - III {ii) 

RELATIVE CONTRIBUTION OF INDIVIDUAL f.ATIOS IN THE 
DISCRII1INAT ING PO>VER OF TI-IE FUNCTION OF '2ND SET OF P-ATIOS 1

• 

Ratio Ratio SCALED VSCTOR R A N K S 
Code No. Klecka Taffler Altman Klecka Taffler Altman 

x1 R-19 0.0864281 0.7496991 0.3652279 1 1 1 

x2 R-24 0.02513 0.1787007 0.1443377 2 2 2 

x3 R-37 0.0152581 0.0872089 0.1011718 3 3 3 

x4 R-46 0.00522054 0.0156072 o. 03993 59 4" 4 4 
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APPENDIX - III (iii) 

RELAT lVE C ONT RIB UTI ON OF IND IVTG UAL HAT I OS IN THE 
DISCRHUNATING PO:i'J'ER OF TnE FUNCTION OF '3RD ~ET OF RA'l'IOS' 

Ratio Ratio SCALED VECTOR R A N K s 
Code 

xl 

X 2 

x3 

x4 

No. 
Klecka Taffler Altman Klecka Taffler 

R-12 {). 2184948 1. 684948 1.323175 1 i 

R-18 -0.2117382 1.6285295 1.2847771 2 2 

R-19 0.0888864 0.8907225 0.3756161 3 3 

R-23 a. oo533493 0.0528594 0.0231865 4 4 

APPENDIX - III (iv) 

R2LATIVE CONTRIBUTION OF INDIVIDUAL RATIOS IN THE 
DISCRIMINATING PO~vER OF THE FUNCTION OF '4TH SET OF 
RATIOS I. 

Ratio Ratio SCALED VECTOR R A N K 
Code No. -· 

Klecka Taffler Altman· Klecka Taffler 

x1 R-4 0.00372264 0.0192665 0.0267496 4 4 

x2 ~-12 0.2279013 1. 7 533 502 1. 3801394 1 1 

x3 R-18 0.2232822 1.713275 1.3548233 2 2 

x4 R-19 o. 0940907 "0.9406548 o. 3976084 3 3 

Altman 

1 

2 

3 

4 

s 

Altman 

4 

1 

2 

3 



Ratio 
Code 

X1 

x2 

x3 

x4 

APPENDIX - III (v) 

RELATIVE CONTRIBUTION OF llWIVIDUAL RATIOS IN 
THE DISCRHHNAT ING PO~vER OF THE FU\ICT ION OF 1 5TH 
SET OF RATIOS 1 
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Ratio -----~S~C~AL~E~D~V~E~CT~~·o~R~-------- ----~R~~A~~N~~K~~S--
No. Klecka Taffler Altman Klecka Taffler Altman 

· R-24 -(). 0199741 0.1262121 0.1147242 4 

R-27 -{). 0605024 0.4729062 0.2461242 2 

R-28 -().0243041 0.1793684 0.113208 3 

R-35 _ Q. 061321 0.4739374 0.2572968 1 

APPENDIX - III (vi) 

RELATIVE CONTRIBUTION OF INDIVIDUAL RATIOS IN THE 
DISCRIHINAT ING PQldER OF THE FUNCTION OE. 1 6TH SET 
OF RATIOS I. . 

. -

4 3 

2 2 

3 4 

1 1 

Ratio Ratio SCALED VECTOR R A N K s 
Code No. Klecka Taffler Altman Clecka Taffler Altman 

X1 R-36 0.0702443 0.6278449 0.2957311 1 1 1 

x2 R-37 o. 0195586 0.1150242 0.1296876 2. 3 2 

x3 R-39 o. 0192 04i 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 CONTRIHCTION OF INJJIVILUAL .Ri\TIOS IN THE 
· DISCRHHNATTI~G POTt.J'ER OF THE FUNCTION OF 1 7TH SET 

OF RATIOS I • 

SCALED VECTOR N K S Ratio 
Code 

Ratio 
No. 

Klecka Taffler Altman 

R A 

Klecka Taffler Altman 

xl 

x2 

x3 

x4 

R-37 0.0235129 0.1599993 0.1559 07 5 4 

R-39 o. 05103 65 0.562204 0.275379 3 

R-40 -Q. 058446 0.5580204 0.2895319 2 

R-41 -0.0873684 0.835817 0.4315957 1 

APPENDIX - III (viii) 

RELATIVE CCNTRIBUTION OF INDIVIDUAL RATIOS IN THE 
DISCRD-~TNATING PO'/lER OF THE FUNCTION OF 1 8TH SET 
OF RATIOS I. 

Ratio Ratio SCALED VECTOR R A 
Code No. Klecka Taffler Altman Klecka 

xl R-46 0.0832898 0.3464104 o. 6371481 3 

x2 R-47 o.1252625 1.2094996 o. 7353103 1 

x3 R-49 -().0993565 o. 5559101 0. 73 06657 2 

4 4 

2 3 

3 2 

1 1 

N K s 
Taffler Altman 

3 3 

1 1 

2 2 
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APPENDIX - IV. a ( i) 

z-scoHE OF 1 GCOD 1 am Is ICK 1 UN ITS 01~ 'rr=s BAS IS OF T& 
FUNCTION OF 1 1ST SET OF RATIOS 1 (INITIAL SAEPLE) 

GOOD UNITS SICK UNITS 

co. Z-Score co. Z-Score cc. Z-Score co. Z-Score 

CODE' CODE CODE CODE 

39 0.1464008 53 0.0879867 69 -0.333 0781 151 -0.072228 

79 0.2966953 73 O.l367814 199 -0.0256696 161 -0.1055917 

99 o. 0909529 83 0.0895698 219 -0.0482001 191 -Q .19 5897 

119 0.0857144 113 0.0984812 2 -0.1369805 201 -0.1444497 0 
259 0.1628408 143 0.0996009 5 -0.0595341 

0 211 -0.1496847 

70 0.1857307 173 0.0880447 6 -0.4030667 231 --0.0936717 0 
11 o. 0671425 183 0.1452121 12 -0.1109679 261 -0.1952746 0 0 
220 0.0669828 243 0.1079668 15 -0.195304 22 -0.1397211 0 
25 0.0902228 253 0.1011614 160 -0.1577116 62 -0.1682912 0 
71 0.1494881 34 0.4959139 19 -0.1441123 122 -0.0870316 0 
111 0;,0641325 74 0.1696402 20 -0.1613774 

0 152 -0.0707329 

2 21 o. 0590868 84 0.0712974 21 0 -0.1642963 162 -0.0959307 

251 0;,0873976 114 0.1116803 21 -0.1671193 192 -0.0785377 
'• 

72 o. 23 2606 164 0.0678087 41 -0.063416 212 -0.191907 

112 0.0646374 184 0;,122877 51 -0.0451212 232 -0.0600832 

182 0.0392545 224 0.0794633 61 -0.1901704 26,..., -0.2712668 
L. 

222 0.0629737 234 0.0544452 81 -0.1325141 63 -0.1006401 

13 0.254142 254 0.1370256 101 -0.1082793 204 -0.139858 

33 0.2600432 121 -0.1331438 214 -0.1065403 

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



182 

APPENDIX- IV.a(ii) 

z-scoRE oF 1 GOOD • AND 1 SICK 1 uNITS o~'J TJ-:8 BASis OF TI-E 
FUNCTION OF 1 2ND SET OF Rl\TIOS' (INITIAL SJ.\.hPLE) 

GOOD UNITS SICK UNITS 

co. 
CODE 

39 

79 

99 

119 

259 

70 
11 0 
220 

250 

71 

~11 
221 

251 

72 

112 

182 

222 

13 

33 

53 

NOI'E 

---
Z-Score co. Z-Score r'0 

vVo Z-Score cr· 
~- Z-Score 

CODE CODE CCDE 

0.092042 73 o. 22057 69 -0. 280081 161 -0. 083 555 

0.1042094 83 0.1533665 199 -0.030477 191 -0.170575 

o. 049 53 59 113 0.1004543 219 -0.043648 201 -0.132928 

0.0498567 143 o. 0808071 20 -0.133456 211 -0.124051 

0.0792719 173 0.0511692 50 -0.065595 231 -0.090687 

o. 0715301 183 0.1450381 60 -0.322898 261 -0.205581 

0.0431162 243 o. 0489086 120 -0.112708 22 -0.113436 

0.0297805 253 0~ 0709658 150 -0.191926 .-- -0.106714 02 
o. 0510187 34 o. 245142 4 160 -0.135839 122 -0.068834 

0.0735729 74 0.2183673 190 -0.13 4087 152 -0.058309 

0.0479335 84 0.1420915 200 -0.139319 162 -0.079558 

0.0340515 114 0.1216316 . 210 -0.143921 192 -0.058523 

o. 0657772. 164 0.0572409 21 -0.141958 212 -0.153456 

0.1227106 184 o. 0911513 41 -0.085012 232 -0.053593 

0.047557 224 0.0664249 51 -0.051689 262 -0.245749 

0.033945 234 0.0577997 61 -0.132288· 63 -0.050481 

0.0339214 254 0.1043973 81 -0.125144 204 -0.113275 

0.1652849 101 -0.117644.- 214 -0.072821 

o. 259229 121 -0.119590 

0.0935505 151 -0.062053 

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.(iii) 

SCOf<E OF I GOOD I AJ.'ID I sICK I UN ITS ON THE BAS IS OF 

THE FUNCTION OF 1 3RD SZT OF RATIOS' (INITIA.L SAivlf'LE) 

GOOD CO GROUP SICK co GROUP 

co. CODE Z-Scores co. CODE Z-Scores 

39 o.0607902 69 -.2786293 

79 o.0519873 199 -.0274783 

99 0· 03 08678 219 -.0412952 

11 . 
9 o.0455154 20 -.1400115 

259 o.0354057 50 -.0643219 

70 o.0282739 60 -.3207612 

110 0· 0332958 120 -.10804 

220 o.02617 150 -.1909926 

250 o. 0128461 160 -.142911 

71 o.0271349 190 -.1299465 

111 0.0393773 200 -.1879425 

221 a. 02 5592 · 210 -.1396381 

251 o.0195819 21 -.1439637 

72 o. 0538473 41 -.0774652 

112 o. 0424029 51 -. 04035 

182 t\.0135247 61 -.1139112 

222 O• 0276829 81 -.1275886 

1 3 
0.1283425 101 -.1145362 

33 o.2235141 121 -.112954.5 

53 o• 096813 151 ·:... 05062 76 

73 o-1123006 161 -.0836705 

83 o. 0967126 191 -;.1617991 

113 o.0980347 201 -.1241129 

143 o.0999i31 211 -.1161358 

173 0. 070297 231 -.0855725 

183 0. 091651 261 -.1984094 

24~ o.0894566 22 -.1079506 j 

253 o.0596047 62 -. 0881822 

34 0 .19 50873 122 -.0597559 

74 0 .1257814 152 -.042523 2 

Conte •• 



co. 

84 

114 

164 

184 

224 

234 

254 

NOTE 

APPENDIX - TV. a. {iii) (Contd •• ) 

GOOD CO GROUP SICK co GROUP 

CODE- Z-Scores co. CODE Z-Scores 

0.0870297 162 -.0688127 

o.1084226 192. -.0484754 

0. 0693 408 212 -.1474727 

o.0563166 232 -.0447683 

0.0594532 262 -.2303619 

a.0537346 63 -. 03 0853 7 

o.0671555 204 -.1073071 

214 -.0666365 

Subscripts in the Company Code indicate G~e years, 

subscript 9 = 1979, 0 = 1980,1= 1981 and so on. 
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APPENDIX - IV. a. {iv) 

z -SCORE OF I GOOD I AND I sICK I UN ITs ON 'I' HE BAS IS 

OF THE FUNCTION OF '4TH SET OF AATIOS 1 (INITIAL SAHPLE) 

GOOD CO GROUP SICK CO GROUP 

co. COLE Z-Scores co. CODE Z-Scores 

39 0.0626874 69 -.27983 

79 o. 0549089 199 -. 02598 

99 o.0322648 219 -.040536 

119 o.0472919 20 -.139536 

259 o. 03 69709 50 -. 063694 

70 o.0300612 60 -.321878 

11 0 
o.0349237 120 -.106929 

220 0.0278405 150 -.190729 

250 o. 0140158 160 -.143833 

71 o.0280966 190 -.129211 

111 o.0407959 200 -;.190053 

221 0.0271461 210 -.140103 

251 o. 02 06805 ~1 -.142972 

72 o. 0532269 . 41 -.075909 

112 o. 0434940 51 -.039449 

182 o. 0145317 61 -.134758 

222 0.0290241 81 -.126126 

13 0.1220796 101 -.113445 

33 0.2474946 121 -.112105 

53 o. 0949588 151 '-. 049623 

73 0.1136695 161 -.08373 

83 0.0950308 191 -.161255 

113 o.0974201 201 -.123758 

143 o.0961764 211 -.116167 

173 0.0676489 231 -. 084693 

183 Oe0876142 261 -.196922 

243 0• 0862651 22 -.107116 

253 o.0599517 62 -. 088067 

Contd •• 



APP~NDIX - IV. a (iv) (Contd •• ) 

GOOD CO GROUP SICK co GROUP 

co. 

34 

74 

84 

114 

164 

184 

22 4 

234 

254 

NOI'E 

CODE Z-Scores co. CODE Z-Scores 

0.2094333 122 -.058857 

.0.1308568 152 -.041355 

0· 0863562 162 ~-068726 

o.1104497 192 -. 047411 

0.0681545 212 -.147946 

6.0563484 232 -.043406 

0. 0610564 262 -.22813 

o.0537845 ,63 -. 031085 

o.0676912 204 -.106494 

214 -.066194 

Subscripts in the Company Code incicate the years, 

subscript 9 = 1979, 0 = 1980, 1 = 1981 and so on. 
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APPENDIX - IV.a (v) 

Z-SCORE OF I GOOD I AND I SICK I UNITS CN THE BASlS OF 

THE FUN'CT ION OF 1 5TH SET OF RATIOS 1 (INITIAL .SAiviPLE) 

18? 

GOOD CO GROUP SICK co GROUP 

co. CODE Z-Scores co. CODE Z-Scores 

39 -.0298533 69 -.3423123 

79 -.0100187 199 -.1786406 

99 -.0349776 219 -. 2 2015 

119 -.04193 20 -.2087046 

259 -.0226825 50 -.179553 

70 -. 0008251 60 -.4307351 

110 -. 066028 120 -.2176802 

220 -. 0521534 150 -.2247463 

250 -. 03 4177 5 160 -.2330249 

71 -.0064857 190 -.2546885 

111 -.0775572 200 -.2068048 

221 -. 0703575 210 -.2857252 

251 -.0101042 21 -.3090656 

72 -.0016814 41 -.1614821 

112 -.0766778 51 -.2113839 

182 -.0911126 61 -.4013031 

222 -.0639256 81 -.2275491 

13 0.1:251315 '101 -. 2012191 

33 -.0036246 121 -.2692174 

53 -.0927527 15 . 
1 -.245296 

73 -.0301136 161 -.2641709 

83 - ~ 1577641 191 -.3265912 

113 -.0442616 201 -.2657384 

14 3 -~0324518 211 -.3319886 

173 -.0483339 231 -. 2299501 

183 0.0038188 261 -. 2'16921 

Conte •• 



APPENDIX - IV. a (v) (Conte •• ) 

GCOD CO GROUP SICK co GROUP 

co. 

243 

253 

34 

74 

84 

114 

164 

184 

22 4 
234 

254 

CODE Z-Scores co. CODE Z-Scores 

--
-. 003 5768 22 -.3547604 

-.026894 62 -.3058014 

-. 0972082 122 -.2928058 

-.0336272 152 -. 2 7 00011 

-.1294939 162 -.2946984 

-. 0339139 192 -.3206419 

-.1725759 212 -. 3 850713 

-.0042556 232 -. 255703 

-. 053 273 262 -.3232426 

-.1540241 63 -. 298023 

-.0081718 204 . - . .3175239 

214 -.3630924 

Subscripts in the Company Code inC:icate the years, 

subscript 9 = 1979, 0 = 1980, 1 = 1981 and so on. 
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APPENDIX- IV.a (v.il 

z-·-.scORE OF 1 GOOD' AJ."JD 'SICK' lJNITS CN '.1'Ht.; EASIS OF 

THE FUNCTION OF 1 6TH SET OF RATIOS' (INI'l'IAL SJ:J•1PLE) 

GOOD CO GROUP SICK CO GROUP 

CO. CODE Z-Scores CC. COLE Z-Scores 

39 0.3735928 69 -. 0302974 

79 o. 3 498658 199 0. 0852013 

99 o. 2278596 219 0.1441115. 

119 0· 172 5058 20 0 .13 9 63 03 

259 o.3277369 50 0. 077 6054 

70 o.3029155 60 -.0272573 

110 o.1812113 120 0.101207 

220 o. 2025601 150 o.0811479 

250 0.2721166 160 Q.1385752 

71 Q.3274915 190 o.OG90471 

111 o.1 785094 200 0.1055208 

221 0.2137106 210 0• 09 454 79 

251 o.3265746 21 G• 097116 

72 o. 4009879 41 o-1112151 

112 0.1991985 51 o.0636519 

18 2 
0.2618664 6 

1 
-.0291465 

222 0.2193422 81 o.0942927 

13 o. 3 48813 101 0.0725119 

33 o. 46289 02 121 0.0829168 

53 o. 2987981 151 o. 0853141 

73 0.2723146 161 0<>1151649 

83 o. 428387 191 0.0355033 

113 o.2197869 201 o. 0693875 

143 0· 2293821 211 0.0637654 

:L 7 3 o.3264606 231 o. 0985099 

Contd •• 



APPEl\JDIX - IV. a {vi) (Contd •• ) 

GOOD CO GROUP SICK CO GROUP 

co. CODE Z-Scores co. COGE Z-Scores 

183 0.5177134 261 0.0505365 

243 o. 2284033 22 0.0740777 

253 0.2381619 62 -.0098939 

34 o. 3196788 122 0.0807244 
7 . 

4 o. 255539 15" 
2 0.0677214 

84 o.4274721 162 0.1695699 

114 o. 23 27 531 192 0. 0597994 

16 4 a.433504 212 0.0524286 

184 0· 2 988579 23 2 0.0888948 

224 0.2196924 262 -. 0101803 

234 0· 3289806 63 0. 0211837 

254 0.2601303 204 o.0524229 

214 0. 0761012 

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(vii) 

. ·,.'·z-SCORE· OF 'GOOD' AND 'SICK' UNITS ON THE BASIS OF 
. '· '. :' . ' ... :::: THE ·.FuNCTION OF I 7TH SET I OF RATIOS I (INITIAL SA11PLE) 

·co. ··coDE. 

3:9·.·.· 

?9 
-: · ... ~.9::·::····· 

1; .. 
.· ,. 9 

.·: ;.:.'-. 259 
' 70 . '. 

.. •. .110~ ·.· 
.· ·. ,· 22 

:< :: . 25 ?.···~<.;: .... 
'· ' ' i ' : . ' . · .. ' . ~ : 

: · .. · ·::·71·1{:·_:_".·:··: .. ;::.··,-_ 
11 1.' ; , I. . 

' ... ·' ' 2 ·. . 
. ' ... 

182 
22 . 

2 
13c 

33 
5~ 

.;) 

73 

83 

113 

143 

173 

183 

243 

253 

!,·' 

GROUP 

Z-Scores 

0.0578284 

0.0675535 

-.099382 

-.120423 

o.0098434 

-.023894 

-.116567 .. 
-.104527 

-·:· 065(594. 
.. 

....;. 008212. 

-.129789 

:~~ ~1.2?,45_. 

-.01737.2· . ·.,~·. 

O~l19SEl97· ... 
·- .. 121169 

-.025371 

-.110673 

0. 04263 49 

0.2361804 

-.049225 

-.029134 

0. 0249339 

-.096467 

-. 086232 

-.087212 

0.159937 

-.071591 

-.073364 

SICK CO GROUP. 

co •. CODE Z-Scores 

69. -.319891 

199 -.199137 

219 -.159 5 

20 -.184537 

50 -.192606 

60 -.347732 

120 -. 203959 

150 -.218563 

160 -.15126 

190 -. 222343 

200 -.205121 

21· 
0 ~.192821 

.21 -.226835 

4 ~·. -. 215053 1· 
. 51·. -.203257 

61 -.375111 

81 -.215591 

101 -.200469 

121 -.234305 

151 -.217798 

161 -.175023 

191 -. 263 523 

201 -. 254501 

211 -.209853 

231 -.19474 

261 -.268657 
e 

22 -.2404~2 

62 -.3949!:..i3 

Conte •• 
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APPENDIX- IV.a(vii) (Contcl •• ) 

---
GOOD co GROUP .'::iiCK co GROUP 

CO~ CODE Z-Scores co. COLE Z-Scores 

34 0.0730742 122 -.243288 

74 -.03575 152 -.23397 

84 Qo0552565 162 -.142761 

114 -0.002055 192 -.249529 

164 -.04693 212 -.229388 

.184 -. 023904 232 -.199173 

224 -.110087 262 -.316952 
23 . 

4 -.050342 63 -.360039 

254 -.040776 204 -.243648 

214 -.204304 

NOTE Subscripts in the Company'Code incicate the years, 
'· 

subpcript 9 = 1979, 0 = 1980, 1 = 1981 and so on. 



APPENDIX- IV.a (viii) 

z..;SCORE OF 'GOOD' AND 'SICK' UNITS ON 'l'HE BASIS OF THE 

FUNCTION OF '8TH SET OF RATIOS' (INITIAL SAMPLE ) 

GOOD co GROUP SICK co GROUP 

co CODE Z-Scores c.o. CODE Z-Scores 

39 0.1358465 69 0 .1600888 

79 o.4744262 199 o. 09 23746 

99 0.2813687 219 0.0895081 

119 o.3162094 20 0.1478576 

259 o.3196517 50 0.10126 

70 0.489842 60 0.1443415 

110 0.2441955 120 o.1572362 

220 o. 3 079102 150 0· 2547738 

250 0.2607493 160 o.047223B 

71 0· 4445116 190 0.1375783 

111 0.18703 68 200 0.133 0706 

221 o. 2612 557 210 o.1411685 

251 0· 3 569382 21 0.2424224 

72 0· 5 562887 41 ().2012175 

112· o.2274173 51 o-2086787 

182 0· 023 27 58 61 o.1706669 

222 0. 3118202 81 0.1822225 

13 0. 46162 03 101 €).2157789 

33 o.3718358 121 o.1466388 

53 o.2S02074 151 o.2674765 

33 0. 279 0628 161 o.o513844 

83 191 o.l899417 

113 o. 2 63 0466 201 a.1831311 

143 0· 5353721 211 o.1440969 

173 0· 3 688182 231 o.1457117 

193 

Contd. o 



APPENDIX- IV. a (viii) (Contd •• ) 

GOOD ·co GROUP SICK CO GROUP 

co. CODE Z-Scores co. CODE Z-Scores 

183 0.3716702 261 0.1610451 

243 0.8611013 22 0.106381 

253 0.4451225 62 0. 0744464 

34 0.4430934 122 0.1205916 

74 a. 3084956 152 0.3011898 

84 o.1 708488 162 0.1719828' 

114 0.145357 192 o.1053587 

164 o.2792822 212 0.1114666 

184 0.3915047 232 0.1500122 

224 o.1676885 262 0.1936458 

23 4 0.161335 63 0 • 078632 

254 o. 403 6089 204 0 .1 064899 

214 0 ,;0003372 

~· 

NOTE : Subscripts in the Compandy Code indicate the years, 

subscript 9=1979, 0 = 1980, 1 = 1981 and so on. 
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co~ CODE Z-Score 

1979 

1 

2 

4 

5 

8 

10 

12 

13 

14 

15 

16 

17 

18 

20 

22 

23 

24 

26 
1980 
1 

3 

0.0420792 

-0.0171283 

0.0427158 

-0.0253931 

0.0032843 

o. 0698253 

-0.0569909 

0.0719547 

0.1413559 

-0.0328255 

-0.0146797 

0.133921 

0.0500528 

-0.0532022 

0.1048498 

0.0048793 

0.0149998 

0.0750078 

o. 03 5943 

0.1497849 

.. · 

APPENDIX - IV. b (i) 
Z-SCORE OF 'SEMI-GOoD/SEMI~SICK 1, Ut~ITS. ON THE BASIS OF· THE FUNGriON 
OF I 1ST SET OF RATIOS I (INITIAL SAMPLE J. ... . :. 

CO. CODE Z-Score 

4 

8 

9 

. 10 

13 

14 

17 

18 

23 

24' 

16 
1981 
1 

3 

9 

13 

14 

17 

18 

24 
1982 

1 

-0.0281623 

-0.0531083 

0.0394029 

-0.0564597· 

-0.0068723 

0.0016719 

o. 0318163 

0.003757 

-0.0562788 

-0.0133804 

-0.0789982 

0.018255 

0.1291095 

0.0442069 

-0.0703597 

-0.0155269 

-0.0125274' 

0.0197501 

-0.0283528 

0.0458592 

~ 

CO. CODE 

3 

4 

5 

8 

9 

10 

13 

14 

17 

20 

24 .. 

25 
1983 
2 

4 

9 

10 

12 

13 

15 

16 

z':..score 

0.1563256 

-0.0068227 

0.0245745 

-0.0400837 

0.0706512 

o. 0179486 

o. 0178735 

o. 0190739 

-0.0088909 

-0.0079904 

0.0083827 

0.0462368 

-0.00072446 

0.0492385 

0.1148487 

0. 0493 501 

0.0370689 

0.0821709 

0.0521809 

0.0729522 

co. ·coDE 

19 

20 

21 

22 

23 

26 
1984 

2 

·4 

5 

6 

9 

10 

12 

13 

14 

15 

17 

19 

26 

: -· 

Z-Score 

o. 04268.6 

o. 0437665 

-0.003262 

0.0960683 

0.0519002 

-0.048023 

0.0323068 

0.0655404 

0.04885 

-0.0643422 

0.0778785 

0.0505212 

0.034404 

-0.1026428 

0.0889017 

0.0634564 

0.0726827 

o. 0322741 

-0.0348589 1--'o 
C1J 
c.n 



APPENDIX - IV. b (ii) 

Z-SCORE OF 1 SEMI-GOOD/SE.l'·H-S ICK 1 UNITS ON THE BASIS OF 
THE FUNCTION OF 1 2ND SET OF RATIOS' ( INITIAL SAMPLE ) 

CO. CODE Z-Score CO. CODE Z-Score CO. CODE Z-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 -0.003 228 5 0.0184115 21 o. 0090822 

5 -0.053101 10 -0.079383 8 -0.04739 22 o. 073 6012 

8 -0.006544 13 -0.044416 9 o. 0222403 23 o. 06913 08 

10 0.0206822 14 -0.06457 10 0.0098929 26 -0.024711 
1984 

12 -0.08038 17 -0.026727 13 -0. 005671 2 0.0586012 

13 0.0312323 18 -0. 03 602 7 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 
1981 

17 0.0347408 1 -0.022639 25 0.0238086 10 0.0425319 

18 0.0227286 3 o. 0487667" 1983 
2 0.0076392 12 0.0349456 

20 -0.082119 9 ; -0.003936 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. 04029 08 15 0.0491713 
24 -0.03862 17 -0.062985 12 0.041605 17 0.0276718 
26 0.0316414 18 0.005094 13 o. 051836 19 o. 03 53 694 
1980 
1 -0.003785 24 -0.076483 15 o. 0510902 26 -0.018679 ~ 
3 0.047986 1982 1 0.0158382 16 0.0553954 (.0 

---- . .. ........ -- --- -- -- ... -·- -- -- ---~-- ----- -en·---
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APPEN""LIX =-·IV. b (iii) 

Z-SCOHE OF 1 SE.NI-GOOD/SEMI-SICK' "G'NI'l'S ON Td.E BASIS OF 
"i.'HE F1JNCTION OF 1 3RD SET OF RATIOS 1 (Il'HTIAL SAMPLE) 

·----·-------·-
CO. CODE Z-Scores CO. CODE Z-Score CO. CODE Z-Scores 

1979 

1 

2 

4 

5 

8 

10 

12 . 

13 

14 

15 

16 

17 

18 

20 

22 .. 

23 

24 

26 

1980" 

1 

3 

4 

8 

9 

10 

13 

14 

17 

18 

-., 024353 

-.0449286 

-. 0294035 

-.0519441 

-.0261983 

0.0101766 

-.0791949 

0.0140247 

0.0193152 

-.0584764 

-.0213679 

0. 0155442 

-.0045205 

-. 0873241. 

o.0363213 

-.0337856 

-.0466144 

0. 0178502 

-.0159604 

-.0122183 

-.07251 

-·0663625 

-.0166638 

-.0895321 

-.0502682 

-.0650882 

-. 0384904 

-.0563271 

23 

24 

26 

1981 
1 

3 

9 

13 

14 

17. 

18 

24 

1982 
1 

3 

4 

5 

8 

9 

10 

13 

14 

17 

20 

24 

25 
1983 

2 

4 

9 

:1.0 

-.0673195 

-.0685724 

-.1208202 

-. 031034 

0.0180359 

-.0125137 

-.094165 

-.0492595 

-.0648187 

-.0131718 

-.0667821 

0.0124395 

0.0461171 
~· 

o. 00361148 

Oo 0239039 

-.053905 

0. 0290951 

0.0244752 

-.0049794 

0.00694599 

-0.0342372 

o. 0154866 

-.0077042 

-.0141782 

0. 0216521 

o.0660217 

0.0914038 

o.051831 

12. 0 .0543016 

13 

15 

16 

19 

20 

21 

22 

23 

26 
1984 
2 

4 

5 

6 

9 

1o· 

12 

13 

14 

15 

17 

19 

26 

0.0650784 

0.0736954 

0. 0867627 

o.0668643 

0.0692908 

o.0242672 

0.0666493• 

0.0640756 

0.0107598 

0.0559858 

0. 0550915 

0. 0487319 

().00297728 

0.0639401 

0. 0433 406 

0. 0458111 

-.1227099 

0.0479916 

o'.0688675 

0. 0355309 

o.0467656 

o.0132111 
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APPENDIX - IV. b (iv) 

Z-SCORE OF I SEiU-GOOD/SEt<I-SJ:Cl< I UNITS C,N T:-IE Bi\:::OIS OF 
'l'H:S F1..1NCTICE OF 1 4Ti-i SET OF P~"'..TIOS' (Iln'l'I.?::~L SAl''J.i?LE) 

--·----· -----------· 
co. CODE 2-Score co. CO:C.E ::~-Score 

1979 
1 -.022282 24 -.066456 12 0.0532612 
2 -.043694 26 -.119372 13 0 .0524017 
4 -.027604 1981 15 0. 07123 28 
5 -.05111 1 -.029422 16 Q.0841253 
8 -~024825 3 0. 0203784 19 0. 06 53 3 2 
10 Oo0115789 9 -.011022 20 0.0591227 
12 -.0773 13 -· 093264 21 o.0247411· 
13 0.0152186 14 -. 0474·26 22 o.064'?477 
14 o.0233582 .17 -.063506 23 0~1·147379 

15 -.057518 18 -.012009 26 o.011393 
16 -o020502 24 -.064192 1984 
17 0 .0185744 1982 2 0.0543772 
18 -.003345 1 0.0137964 4 0.0546767 
20 -.086431 3 0 • 04879 01 5 .o.o49oess 
22 o.0378685 4 0 • 00•17848 6 o.:JOJ7424 
23 -.032328 5 0.0255359 9 0. 0650336 
24 -.044626 8 -.J52515 10 0 .Cl430507 
26 ().0188613 9 o.o2J9563 12 0.0451614 
1980 10 0 .o2.58121 13 -.121448 
1 -. 014628 13 -.003962 14 Q.0482212 
3 -.010589 14 0 .ooe.12s8 15 o. OC)621 S9 
4 -.071037 17 -. 033 088 17 0.0355518 
8 -.065317 20 . 0.0166237 19 o.o468625 
9 -.015364 24 -. ()()6431 26 0 .o12s931 
10 ..,..088268 25 -.013067 

13 -.049588 1'J83 

14 -.067771 2 0. 0225192 

17 -.037615 4 0. 0634568 

18 -.055144 9 0 • 0903 298 

23 -.066363 10 0. 050783 6 



APPENDIX - IV. b (v) 

Z-~CORE OF 'SEI<I-GOCL/SE!<I-SICK' UNITS C;~-1 'l'::B BASIS OF 
THE Fu'"NCTION OF 1 5TH SET OF R.L.TIOS' (Il'~ITili.L SAhi'LE) 

199 

--------· --·--·-·--------- --- -------
CO. CO:::E Z-Score Ci... CODE Z-.SCOF:'S CO. COLE Z-Sco~es 

1979 

1 

2 

i 

5 

8 

10 

12 

13 

14 

15 

16 

17 

18 

20 

22 

23 

24 

26 

1980 

1 

3 

4 

8 

9 

10 

13 

14 

17 

18 

-.0538107 

-.12 292 58 

-. 0590961 

-.1220196 

-.1098649 

-.0495161 

-.1512495 

-.0411881 

-.0276765 

-.1291993 

-.1640482 

-.022743 

-.0642751 

-.1312127 

-. 0210843 

-.975315 

-.0705818 

-. 0341945 

-.725952 

-.0281639 

-.113273 

-.1620895 

-.0640709 

-.131965 

-.1090139 

-. 0854097 

-.0587997 

-.0872575 

23 

24 

26 

1081 

1 

3 

9 

13 

14 

17 

18 

24 

1982 

1 

3 

4 

5 

8 

9 

10 

13 

14 

17 

20 

24 

25 

1983 

2 

4 

-.1994218 

-.0986674 

-.1375265 

-. 083 0772 

-.021865 

-.0592857 

-.1479524 

-.1204928 

-.0967049 

-. 09 509 06 

-.1285978 

-.0821972 

• 0745421'· 

-.1387645 

-.1586304 

-.221729 

-.0463718 

-.1948472 

-.1471447 

-·.118219 

-.1198049 

-.2659775 

-.1344192 

-.0420507 

-.3107278 

-.1093012 

9 

10 

12 

13 

15 

16 

19 

20 

21 

22 

23 

26 

1984 

2 

4 

5 

6 

q 

10 

12 
·.-

13 

14 

15 

17 

19 

26 

-.1431442 

-.2456179 

-.0888261 

-.2383527 

-.240053 

-.2395012 

-.2520622 

-.3289509 

-.0297457 

. -.19 4 7168 

-.3444611 

-.2755407 

-.J730149 

-.083224 

-.2926111 

-.0589439 

-.1273052 

-.173601 

-.1711626 

-. 03 3 00 58 

-Q1638644 

-.0508328 

-.1757284 

-.281124 



APPENDIX - IV. b (vi) 

z-scoHE OF 1 SEl'-11-GOOD/SEr,u-srcK 1 uNrrs 
OF TI-!E FUNCTION OF I 6TH SET OF Rl\TIOS I 

---·----

ON '1' H~ BASIS 
( INITIAL SAI'viPLE ) 

CO. CODE Z-Scores CO. CODE Z-Scores co. CCI;.E Z-t>cores 

1979 

1 

2 

4 

5 

8 

10 

12 

13 

14 

15 

16 

17 

18 

20 

22 

23 

24 

26 

1980 

1 

3 

4 

8 

9 

10 

13 

14 

17 

18 

23 

0.1414933 

0.1929959 

0.1902448 

o.0779299 

D.1728337 

0.1659825 

0.12 09318 

0.1557182 

0.1881632 

0.1432712 

0.16419 09 

0.1650224 

o.258363 

o.1484726 

0.1985937 

0.13 272 52 

o.2312397 

0.1949308 

0.1327114 

o. 3401426 
• 

0.1510786 

0.1442717 

0.1859942 

0.1265942 

o.1198401 

0.1325654 

o.1498793 

0.220418 

o.1239848 

24 

26 

1981 

1 

3 

9 

13 

14 

.17 

18. 

24 

1982 

1 

3 

4 

5 

8 

9 

10 

13 

14 

17 

20 

24 

25 

1983 

2 

4 

9 

10 

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

0 .1618206 12 

0.1083601 13 

15 

0.1331262 16 

0.33/9602 19 

0.1705765 20 

0 • 0 61 57 4 7 21 

·0.091409 22 

o.1172957 23 

0.21.19744 26 

o.1i23764 1984 

2 

0.104331 4 

0;6976305 5 

0.1306025 6 

o. 0819336 ' 9 

0. 09 04 7 4 7 1 0 

0.1709229 12 

0.0619643 13 

0.0783628 14 

0.1212551 15 

0 .1037537 17 

o.0744503 19-

0.1614246 26 

0.2623462 

0. 0880173 

0 .1096433 

0 • 1546654 

0. 0892694 

0.1147163 

0.1156452 

0.3786335 

0.3132357 

D. 093 6585 

0. 0907762 

0.0900147 

0.1995217 

0 • 4402742 

-.0. 0245051 

0.4729334 

0.1299928 

0.1898342 

0.0203727 

0.1665616 

0.1455374 

0.1439453 

0.0353178 

0.1624278 

0.1239329 

0.076313 

0.1176006 

..{).J157675 

-------------------·----------------------
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APPENDJX - IV. b (vii) 

Z-SCORE OF 'SEMI-GOOD/SEMI-SICK' UNITS ON THE BASIS OF 
THE FUNCTION OF I 7TH SET OF RATIOS I (INITIAL SAMPLE) 

co. CODE Z-Score co. CODE Z-Score co. 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 -.2l'J7921 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 - .15919'•2 2 -.024095 

23 -.165989 3 0.2464122 4 -.171372 

24 -. 098902 4 I -.178832 5 -.1293 

26 -.110003 5 -.208834 6 -.360827 

1980 8 -.214755 9 -.160895 

1 -.170384 9 -.12746 10 -.145337 

3 o. 023 094 10 -.196735 12 -. 202 53 2 

4 ~.184224 13 - .. 191815 13 -.19 08 27 

8 -.180942 14 -.180111 14 -.135436 

9 -.133635 17 -. 201054 15 -.173016 

10 -.15703 20 -.243641 17 -.162053 
I 

13 -o175611 24 -.149993 19 -.210558 

14 -.18834 25 -.062946 26 -.294619 

17 ;...158467 1983 

2 -. 236037 

~ 
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Z-SCffiE OF I SEMI-GOOD/SE1"1I-S ICK I UNITS ON THE BASIS OF 
THE FUNCTION OF I 8TH SET OF RATIOS I (INl'l' IAL SAMPLE) 

co. CODE Z-Scores CO. COLE Z-Scores co. CODE Z-Scores 

1979 

l 0.2292657 23 0. 06649 03 10 0.2548881 

2 0.1645544 24 0.3063314 12 0.1270538 

4 0.3441233 26 0.194913 13 0.3216059 
5 o.1535993 1981 15 0.2812256 

8 -.0189849 1 0.114618 16 0.3864659 

10 0.3731257 3 0.2740424 19 0.4710923 

12 0.1627557 9 0.393262 20 0.2186384 

13 0 .+429993 13 
/ 

0.2474987 21 0.11712 

14 o.4062133 14. o.293563 22 0.4916008 

15 0.3082775 17 0 .1 73 7 284 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 o. :J-397117 1 0 .1 7 53 034 4 0.5342849 

22 0.2906049 3 0. 3 087839 5 0. 080944 
~-

·23 o.1101691 4 0 .182 6385 6 o.21osso1 

24 0.3976757 5 C). 0979 665 9 0.3336792 

26 0. 09 58498 8 0.0279397 10 0.1696512 

1980 9 0.475439 12 0.1604483 

1 o.0660731 10 0.271424 13 0.3619799 

3 0.2548882 13 0.2174979 14 0.5565814 

4 o.J061107 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 o.1097125 24 0.1985635 26 a.261535S 

13 0.1221996 25 0.2531538 

14 o.2400271 1983 

17 o.1540012 2 0.1297394 

28 o.0340538 4 0.202843 

9 0. 5779 407 
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APPEND IX - V c(l) 

Z-SCORE OF 'GOOD' AND 1 SICK' UNITS ON THE BASIS OF TI~ 
FUNCTION OF 1 1ST SET OF RATIOS' (SECONDARY SAMPLE). 

CO.: GOOD UNITS SICK UNITS 
CODE Z-Score co. Z-Score co. COLE Z-Score 

SODE 

2· 4 ·0.089489 147 0.1145134 95 -0.112493 

34 ~0.1646839 157 0.083126 96 -0. 06G~:2..1 

64 o. 0931652 28 0.0855276 58 -0.401052 

124 0.111307 5 78 0.0472515 98 -0.177997 

144 0.1229695 148 0.0955522 69 -0.114259 

154 . 0~ 1468156 158 o·. 0728897 99 -0.146481 

184 o. 0680731 188 o. 0508603 10 -0.073113 

25 0.0998131 29 0.0661309 40 -0.06668 

125 0.1029641 149. 0. 0714D81 60 -0.156191 

145 0.1020219 189 o. 0388943 110 ~-
-0. 063 53 

155 0.105664 20 0.0605568 120 -0.140504 

165 0.1172138 160 o. 053 777.6 170 -0.104396 

185 0.1023678 21 0.0698799 190 -0.047215 

126 0.1490186 151 0.0903348 41 -0.261906 

146 0.0992391 161 0.0529176 61 -0.065749 

156 0.1399673 181 0.0249926 71 -0.102113 

186 0.0782076 111 -0.061521 

27 0.1122426 121 -0.128006 

77 0~161'1154 171 -0.128006 

127 0.1433071 191 -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 '2no Set of Ratios' 

co 
CODE 

1974 
i' 
3 \ 

6 

12 

14 

15 

18 

1975 

12 

14 
15 

16 

18 
1976 

12 

·14 

15 

18 

1977 

2 

7 

12 

GOOD UNITS 

Z-Score 

0.2158506 

0.3554956 

0.1583582 

0.150762 

0.1339927 

. 0.111773 

0.2379367 

0.1983936 

0.1324878 

0.0920194 

0.0881027 

0.0990258 

0.1369967 

0.1995193 

0 •. 0702508 

0.0944676 

0.110884 

0.1853 557 

0.1771942 

0.2055044 

co 
CODE 

14 

15 

1978 

2 

7 

14 

15 

18 

1979' 

2 

14 

. 18 

1980 

2 

16 

1981 

2 

15 

16 

18 

SICK UNITS 
--------- ·-~-------------

Z-Score CO 
CCDE 

0.1234345 1975 

o. 0531638 9 

1976 

0.1704078 9 

o. 04·69522 1978 

0.0692233 5 

0.0569997 9 

0.1492605 1979 

6 

0.1542035 9 

0.0278671 1980 

0.1029865 1 

4 

0.1554832 6 
~· 

0.0694293 11 

12 

0.1565028 17 

0.0718936 19 

o. 0679536 1981 

0.1041206 4 

6 

7 

11 

12 

17 

19 

3-Score 

-0.0872282 

-0.0546935 

-0.3397111 

-0.1466879 

-0.0690585 

-0.1013153 

-0.068394 

-0.0302565 

-0. 23 40318 

-0.1203342 

-0. 023'7778 

-0.113245 

-0.0919979 

-0.029177 

-0.197063 

-0.0614998 

-0.0723316 

-0.0299483 

-0.1023163 

-0.3419038 



' ' ' I ' 
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Z~Score of the Units in •Good• and 1 Sick 1 Groups 
(Secondary Sample) on the Basis of the Discriminant 
Function of the • 3rd· Set of Ratios • • 

GOOD UNITS ___ __,__.....;;.~- SICK UNITS :;;.;.;..;:;;;___ ____ _ 
co · Z-Score 
CODE 

1974 

2 

3 

6. 

12' 

14 

15 

18 
1975 

2 

. 12 

14 

15 

16 

18 

1976 

12 

-1'4' 
1s;· 

" :. 
18 

i977. 

2 

7 

12 

0.1235056 

0.1309992 

o. 203 0317 

0.2217472 

0.1721063 

0.3496012 

o. 0156775 

0.3093745 

0~1717287 

0.1634449 

0.246346 

0.1322675 

0.1290676 

0. 24993 02 

o.i505747 

0.3581644 

0.1291857 

0.2745286 

'0.3274509 

0. 2451 203 

co 
CODE 

14' 

15 

1978 

2 

7 

14 

15 

18 

1979 

2 

14 

18 

1980 

2 

16 

1981 

2 

15 

16 

18 

Z-Score co 
CODE. 

1975 

0.394912 9 

0.3608609 1976 

9 

0.1710674 1978 

0.2946672 5 

0.1558205 9 

0.0884447 1979 

o. 0241337 6 

9 

0.087835 1980 

0.0124026 1 

0.0061367 4 

6 

0.0311252 11~ 

0.0361316 12 

17 

.0.0389898 19 

0 • 1 08 8 0 3 19 81 

0.0381604 4 

0.0141681 6 

. -
•, ;;'" 

7 

11· 

12 

17 

19 

Z-Score 

-0.0127216 

-0. 0103_836 

-0.3401404 

-0.0266164 

22.845006 

0. 0009974 

0.5256924 

11.466134 

0.0406526 

o. 2908774 

0 ~ 608442 2 

0 .3029612 

0.6092378 

o. 268685 

-0.0627718 

0. 6063 513 

0.0726266 

0.61835 

0.0815844 

-0.0610089 
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Z-Score of the Units in 'Good' and 1 Sick 1 Groups (Secondary 
Sample) on the Basis of the Discriminant Function of the 
'4th Set of Ratios'. 

co 
CODE 

1974 

2 

3 

6 

12 

14 

15 

18 

1975 

2 

12 

14 

15 

16 

18 

1976 

12 

14 

15" 

18 

1977 

2 

7 

12 

GOOD UNITS 

Z-Score co 
CODE 

SICK UNITS --------------· ------·- ·---··---
Z-Score. co 

CODE 
Z-Score 

------ --·- ·------··----:--·---·-----------·--·---------

0.0999376 

0.0776641 

o. 0866708 

0.093269 

0.0745845 

0.199487 

0.00253953 

o. 2338016 

0.0720345 

o. 0699806 

0.0917899 

0.0747322 

0.0558707 

0.1549959 

0.0645937 

0.1731614 

o. 0491417 

0.1785576 

0.1510976 

0.1330247 

14 

15 

1978 

2 

7· 

14 

15 

18 

1979 

2 

14 

18 

1980 

2 

16 

1981 

2 

15 

16 

18 

1975 

0.1251723 9 

0.0874563 1976 

9 

0.0929122 1978 

0.0223215 5 

0.0438448 9 

0.0632009 1979 

0.0285088 6 

9 

0.0393667 1980 

0.0172781 1 

0.0198321 4 

6 

0.0175925 11 .. 

0.0296271 12 

17 

0.0255147 19 

0.0569337 1981 

0.030818 4 

0. 004968 03 6 

7 

11 

12 

17 

19 

-0.0754791 

-0.0254631 

-0.3649545 

-0.13~4261 

-0.1210672 

-0.1144626 

-0.0692573 

-0.0653562 

-0.264154 

-0.1393266 

-0.0607757 

-0.1264516 

-0.0953 54 

-0.0404228 

-0.2090492 

-0.0624074 

-0.0811436 

-0.0590691 

-0.1052714 

-0.3495009 



Z-Score of the Units ln 'Good' and 'Sick• Groups (Secondary 
Sample) on the Basis of the Discriminant Function of the 1 5th 
Set of R2tios • . 

----------- ·---··-·---·---------·--·-·---·-
GOOD UNITS SICK U1'HTS ·-·-----

co Z-Score co Z-Score co Z-Scorc 
CODE CODE CODE 
----·--·--------·-· -------··--·---------------------
1974 1975 

2 -0.056643 14 -0.·0212281 9 -·o. 431665 

3 0.1631897 15 -0.1039072 1976 

6 -0.079543 1978 9 -0.4789268 

12 -0.017728 2 -0.0358193 1978 

14 0.107657 7 -0.0725305 5 -0.3391609 

15 0.0691345 14 -0.0038543 9 - 0 • ·14.L12 3 1 4 

18 0.0099582 15 -0.0880297 1979 

1975 18 -0.10727 6 -0.220733 

2 -0.0348836 1979 9 -0.; 359689 

12 o. 0202167 2 -0.048798 1980 

14, 0.028978 14 -0.003979 1 -0.2477322 

15 o. 0372371 18 -0.129288 4 -0.132842 

16 0.0736887 1980 6 -0.380859 

18 0.0232299 2 -0.0415424 11 ~- -0.268.782 

1976 16 -0.1193678 12 -0.159324 
2~ o. 0298535 1981 17 -0.262016 

14 o. 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. 1.3 1 7 0.4 6 -0.480585 

2 -0.0196159 7 -0.23572 5 

7 o. 0378.211 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 1 6th 

, Set of Ratios •. 

GOOD UNITS SICK UNITS ·-·---
co Z-Scores co Z-Scores co Z-Scores 
CODE CODE CODE 

19'74 1975 

2 o. 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 o. 25813 51 5 0.0237132 

15 o. 4169969 14 0.2811628 9 0.0051423 

·18 0.8208279 15 0.2512868· 1979 

1975 18 0.4670317 6 0.184493 

2 o. 45609 52 1979 9 0.0544478 

12 0.4103319 2 0.4064433 1980 

14 0.3681546 .14 0.2668371 1 0.0833719 

15" 0.3821906 18 . 0~ 4305782 4 0.133428 

16 0.2861751 1980 6 0.0801153 
~· 

18 0.3767403 2 0.4261736 11 0.1011866 

197() 16 0. 2 5713 64 12 0.1572724 

12 0.4236566 1981 17 0.2017244 

14 0.347854 2 0.4489738 19 0.1806615 

15 0.2968145 15 0.2487788· 1981 

18 0.2981006 16 0.2573758 4 0.2060715 

1977 18 0.·4262025 6 0.0439864 

2 0.3827795 7 0.11551 

7 o. 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 
Function of the '7th Set of Ratios' 

·-----· -------- ·----· 
GOOD UNITS SICK UNITS 

-.:....--------
co Z-Scores co Z-Scores co ''l ,.., .:..-wcores 
ernE CODE CODE 

----
1974 1975 

2 0.2093255 14 -0.016097 5 9 -0.2552149 

3 0.3945787 15 -0.1503995 1976 

6 0.0332651 1978 9 -0.1337727 
12 0.0475507 2 0.0906737 1978 

14 0.1135535 7 -0.0783274 5 -0.1904-831 

15 0.0245008 14 -'-0.0509753 9 . -0.2396052 

18 0.3380746 15 -Oo1327724 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 -0.2062165 

18 0.0502311 2 0.1139231 11 -0.1782156 

1976 16 -0.055401 12 -0.0708182 

12 0.0777013 1981 17 -0.1745431 

14 o. 0010903 2 0.13 02 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 -Oo 0138705 11 -0.1961419 

12 0.1605362 12 -0.0848944 

17 -0. 1803 91 

19 -0. 2126492 
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.L'I.PP"2riD IX - V. b 

~-SCORE OF 'l'I-B 1 .SE.!'U-GCCD/.SEt·-G-0ICK 1 GUTS ON THE BASIS 
OF THB F"CNCTION OF 1 1~'1' S£T OF RATIOS 1 (SECONDARY 
SAMPLE) 

co. Z-Score co. Z-Score co. Z-Score 
CODE CODE CODE 

----·· 
1974 l:)"'tb 1979 
1 0.0755411 10 0.0690057 1 0.0476189 

4 0.1179166 11 0.2423574 3 o. 0055096 

5 0.1383 033 13 0. 0705824 4 -0.043159 

7 0.0592437 16 0.13793 7 -0.042372 

8 o. 0000108 17 0.1069214 8 0.0494355 

9 0.0232459 19 o. 0121109 10 -0.3 23g 68 

10 0.1206533 1977 
., 

11 : 0.1079031 1 0.0612242 11 -0.016853 

13 o. 055863 5 3 0.1481208 12 0.0092875 

16 0.1613107 4 0.0890306 13 0.035839 

17 0.0650286 5 0.0450448 15 0.0775924 

19 '0.1283225 6 0.0631787 16 0.0585849 

1975 8 0.1103477 ,_ 17 -0.03241 
1 o. 0303321 9 o. 0900343 19 0.0350133 
.., 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 -0.025375 
7 0.0459347 17 0.0686259 10 -0.688062 
8 0.0809457 18 0.0943889 13 -0.024705 
10 o. 0357202 19 0.0452059 14 -0.025117 
11 0.0618474 15 0 .. 0564859 
13 0.0042912 18 -0.011811 
17 0.0339964 1981 
19 o. 0508584 1 -0.003668 

3 -0.017611 

8 -0.0836691 

10 -0.720129 

13 0.0160579 

14 0.;0553312 



APPENDIX- V.b (Conte •• ) 

-------
co. Z-Score co. :G-Scor~ co. :C.:-Score 
CODE COUE CODE 

1976 1978 

1 0.0713201 1 -0.020276 

2 0.1073141 3 0.0843076 

3 0.17344 4 -0.034514 

4 0.109 6649 6 -0.036612 

5 0.0264085 8 0.0545401 

6 0.0761623 10 -0.219307 

7 o. 0728962 11 0.0261877 

8 0.0999314 12 -0.144989 

13 0.0178693 

16 0.0872224 

17 -0.033496 

19 -0.023299 


