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EFFECTIVRNGSS OF PRODUCTIVITY RATIO

AS DETERMINANT OF FINAWCIAL PERFCR-

MANGE

Of considcrable importance in productivity studies is
the extent of effectiveness of productivity ratio as deter-~
minant of overall performance of the enterprise., It has
long been recognized that no single eriterion is really
adequate to evaluate the performance of Public Sector Enter-
prises. Conseguently, Bureamof Public Hnterprises in their
comprehensive annual evaluation of performance of Public
Sector Enterprises, examine several aspects of performance,
which broadly cover i, financial performance, il, physical
performance,; with respect to production, sales, exports,
capacity utilisation, inventories,; employment, generation
of internal rescurces, townships and soclal overhead.

Financial performance of individual enterpri ses is
assessed having reGource to the following main performance
ratios: -

1. Net profit (or loss) to paid up capital
« Gross profit to capital employed

. liet pro fit to net worth

2
3
Y, Gross salcs to capital employed
5. Value added to capital employed.

In addition BPE also analyses the expense ratio and the
extent to which asset formation in a PoE is financed by
internally generated resources, financial performance is un-
doubtedly dependent upon physical performance of various acti-
vities such as production, sales, cgpacity utilisation,
inventories, employment, etc. Clearly, factors governing
physical performance must inevitably influence overall
financial performance,

Two concommittant questions arise in this context,
namely -



1. what, if any, are effective determinants of finanecial
performance of Public Sector dnterprise

2. What are the major factors that influence finsncial
rerformence As noted earlier these factors would have -
to be naturally related to physical aspects of perfor-
mance.

& pertinent question of obvious interest, is whether the
productivity ratio (which is, in essense inverse of the
expense rati. computed by BPE), is really an effective
determinant of financial performance. If this were indeed

it would in practical terms rnean that a financially good
enterprise is in fact a productive enterprise, and efforts

tae increase productivity of the enterprise must necessarily
result in improved overall financial performance, Productivi
could thus be the vital missing link that reconciles require-
meénts of higher financial performance .on one hand and
higher physical performance, on the other, Complementary
problem is to assess the effectiveness of performance ratios
currently used by BPE, for performance evaluation of the
PSEs,

In our attempt to resolve the issues raised above, we
resorted to the multivariate statistical technique of
discriminant analysis y developed apparently independently
by Fisher, Mshalanobis and Hotelling, respectively., The
three prinecipal uses to which the technique has been put can
be outlined as follows:

1, Classification and diagnosis of diseases,

24 Study of the relations between populations. For
example, do aptitudes and attitudes of a competent
architect differ from those of a competent engineer®

3. As a multivariate generalisation of the t=test, Given
a number of related measurements of multiple variables made
on each of two groups, it provides a single test of null
hypothesis that two populations have the same means with
respect to all measurements,

Applications of the technique have been reported to a
number of problems in management seience such as quality
rating, personnel classification and selection, pattern of



employment across industries, error detection in mail order
surveys, study of audience characteristics, sampling inspec~
tion, ete, Literature is replete with numerous reported
applications of discriminant functions in diverse fields of
study such as anthropometry, psychonetry, medical diagnosis,
psychology, biology and biomedicine, animal husbandry,
astronomy, c¢tc. More recently, Bhattacharya and
Raghavacharl (1) have reported application to a problem in
financial management. This problem concerns identifying
effective determinants of working capital management,

Major difficulty in using the technique is the initial
availability of groups or populations which are distinet,
so that a given member can be classified as belonging to one
of the groups. The corresponding diseriminant function also
highlights effectiveness of the multiple variables for dise
criminating between the groups. In studies such as anthro=-
pometry, behavioural sciences, medical diagnosis, etc.y exXi=-
stence of distinct groups is often assured. However, in
management science applications of the type reported by
Bhattacharya and Raghavachari, element of subjectivity is
involved in the formation of initial groups. Discriminant
function will therefore be only as effective as the original
classification of groups, and possibility of a circular
argument cannot altogether be ruled out. Neverthless, once
distinet groups are available, disecriminant analysis will
lead to the multivariate test of hypothesis concerning
equality of means and help ascertain whether the group para-
meters are significantly different. If they are, resulting
discriminant function would be used to diseriminate between
the two groups, In many studies, this itself could be of
major advantage,

In order to apply this multivariate statistical technique
to the problem under consideration, various financial perfor-
mance ratios used in the past by BPE and other reparted
studies were accumulated, These are listed below:

. Net profit to sales (NPs)

. Gross profit to sales (GPS)

. Gross sales to gross block (GSGB)

. ©Sales to imwentory turnover (SIT)

» Gross profit to gross block (GPGB)

« Net profit to paid up capital (NPPC)

. Gross profit to capital employed (GPCE)
. Net profit to net worth (NPUW)

9., Gross sales to capital employed (GSCE)
10, Value added to capital employed (VACE)



In addition, we also took into account productivity
rati¢ (PR) defined in this study. 4all other ratios refleet-
ing physical performance were deliberately omitted, since
these were viewed in the nature of factors influencing finan-
cial performance.

It may be noted that some of the performance variables
listed above are of composite nature. For instance, GPS can
be expressed as

GPS = HPS + (I + T)8

where (I + T)S is the ratio of (Interest + Taxes) to sales.
Similarly,

GPCE = (PSS x GSCE

Since both GPS and GSCE are included as performance variab les,
GPCE may be dropped. Also in the case of Psls, net worth
1s defined as

Het worth = Paid up capital + Reserves - Deficit

In a number of enterprises, even though the profitability
18 good, because of substantial accumulated deficits, net
worth is often negative. The ratio NPIW, in such instances,
is abnormally large, In addition,in case of enterprises
making net loss and with negative net wortih, the ratio NPNW
would appear to be meaningless. Moreover, restricting to
enterprises with positive net worth, if an enterprise has
a relatively low net worth, even a modest net profit could
make its INPWNW substancially higher than an enterprise with
a correspondingly higher net worth. For these Teasons,
NPNW was deleted from the list of performance - variables.
For discriminant analysis, the list of variables was pruned
to the following:

liet profit to sales (NPS)
(Interest + Taxes) to sales (I+T)5
Gross sales to gross block (GSGB)
Sales to inventory turnover (SIT)
Net profit to pda. d up capital (WPPC)
Gross Sales to capitd employed (GSCE)
Value added to capital employed (VACE)
Productivity ratio (PR)
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Values of these ratios were computed for 72 running
enterprises manufacturing and selling goods, using most
recent annual reports available at the time of study.

To start with, out of /2 enterprises for which computa-
tions were made, we picked 5 enterprises in the first group
and 13 enterprises in the second group. The 5 enterpriscs
were characterised by highest recorded productivity ranging
from %,54% to 2,561, and had shown highest UWPS ratios, The
13 enterprises in the second group were marked with lowest
recorded ranging from 0.0175 to 0.87% and high negative
NPS ratios, Thus, at least in terms of productivity the
two groups could be considered distinct. Objective of
discriminant analysis with the groups so formed, was to
ascertain if, with respect to the multiple performance
variables selected above, the groups were significantly
different and to examine discriminating power of various
performance variables,

The output of discriminan{ analysis is given in
Appendix 3. The classification ability of diseriminant
function is shown in &xhibit 1 below:

Exhibit 1

Clasgificatory Ability of Discriminant Function
(Original Groupings)

Predicted
Actual Group I Group II Total
Group I 5 0 5
Group II 0 13 13
Total 5 13 18

It is cldar from the exhibit that discriminant function
correctly classified all the enterprises. F-ratio was
significant at 0,01 level, implying that the groups were
significantly different and the probanility of misclassifica-
tion was practically nii. Reviewing the relative importance
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values, it is noticeable that only two variables namely,
Productivi ty Ratio and sales to Inventory Turnover ratio
accounted for a total of 88% relative importance (RI).,
Remarkably, Productivity Ratio alone accounted for 70.4 of
RI Value., ©Since NPPC could be expressed as NP3 x GBPC, and
VACE as VAGS x GSCE, NPPC and VACE were replaced by the
ratios of Gross Sales to Paid up Capital (GSPC) and Value
Added to Gross S8ales (VAGS). The output of new diseriminant
analysis with the criginal 18 enterprises is given in
Appendix 3. Exhibit 2 displays the classificatory ability
of new discriminant functicn,

Exhipit 2

Clasgificactory Ability of Diseriminant Funetion (Original
Grouping, with New Variables)

Predicted
Actual Group 1 Group II Total
Group I 2 0 5
Group II G 13 13
Total 5 13 18

The F-ratio was significant at 0,01 level of significance

and the probability of misclassification was 0,0030., Again the
new discriminant function correcé¢tly classified all the enter-
prises., Reviewing the relative importance +values, only 5 .
variables i,e, Pi, GSGB, 31T, VAGS and KPS accounted for 96[5
of RI. It is interesting to note that, here again, producti-
vity ratio  had an overwhelming RI of 719,

Discriminant analysis established that at least in so
far as original groups were concerned, they were significantly
different The corresponding discriminant function had very
low probability of misclassification and @ oduectivity ratio
was a very effective discriminant between groups, in the
multivariate set up reflected by MD4,
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New Scheme of Classification:

As we have sald before, the BPE in its own analysis of perfor-
mance of P38Es, takes into account primerily the following
performance variable$s NPPC, IIPNW, GSCk, VACE, GPCE. Because
of the composite nature of some of these variables, the same
mnay be replaced by ratios HPS, GSCE, VAGS, (I+T)S, GSPC,

Due to reasons already discussed, NPNW is again ignored, In
addition, GSGBy PR and SIT were retained. Based on the

above performance variables, out of 72 enterprisesgye selected
16 enterprises which performed uniformly ‘good’ and anothaer
18 enterprises which performed uniformly “bad’ . The 16
enterprises in the first group, had apart from generation

of internal resources, declared dividends as well gquite an
event in PSEs, To cross check the classification, we adopted
a five point scale, taking cognizance of five ratios: NPS,

PRy GSGBy GSCE and GSPC. One point was assigned to each ratio
and the enterprise adjudged as performing well on a particular
ratio, was assigned a score of one, If not, it was assigned

a score of zerc, Using this gcoring system, each enterprise
in the first group of 16, had a cumulative score of 3 or more,
average score being 4, Each enterprise in the second group

of 18 organizations, had a cumulative score of O to 24 average
score being 0,6,

With the new classification, discriminant analysis was
repeated, MDA output is shown in Bxhibit 3 of Appendix 3,
The classsificatory ability of the corresponding discriminant
function is shown in Exhibit 3 below:

Exhibit 3
Clasgificatory Ability of Diseriminant Function
(New Classification, 34 Enterprises)

) Predicted

Actual Group I Group 11 Total
Group I 16 0 16
Group IX 0 18 18

Total 16 18 34




The new discriminant function again correctly classi-
fied all the enterprises, F-ratio was significant at 0,01
level of significance and the probability of misclassification
was 0,12, Reviewing the relative importance values, only 3
variables namely PR, GSGB and GSPC were found to aceount
for nearly 91 "/, of RI. The analysis helped to bring into
focus, discriminatory ability of Productivity Ratio when
classification was based on judgement about overall financial
performance and cross checked with the scoring system,
This conclusion in a way reinforced our belief that apart
from its undisputed importance to physical performance,
productivity ratio could be a major determinant of finaneial
performance.

In our next scheme of classification, we used the dis-
criminant function obtained during our previous classifica-
tion, and the corresponding cutoff point, for classifying
the enterprises in the two groups. Eight enterprises whose
discriminant function scores were too e¢lose to the eut off
point were eliminated. Out of the remeining enterprises,

34 were classified in the first group and 30 were classified
in the second group. The new output with MDA is shown in
Exhibit 4% of Appendix 3. As noted from that output, there
was novw a sharp drop in the squared distance between the two
groupss and probability of misclassification inereased to
nearly 0.28, The classificatory ability of discriminant
function 1s shown in Zxhibit 4, below, _,The new discriminant
function correetly classified nearly 91/,0f enterprises.

It is interesting to note, however, thateven in the new dis-
criminant function,s Productivity Ratio had the highest rela=-
tive impprtance value, PFurther analysis was not considered
worthwhile. While the analysis did establish that PR,

GSGB and SPC are good determinants of financial performance,
this in a way strengthens our submission that productivity
ratio is a major determinant of financial performance.

Exhibit 4
Classificatory Ability of Discriminant Function
(New Classification GR_I = 34, GR II = 30)
Predicted
Actual Group I Group II Total
Group I 34 0 3%
Group II 6 24 30
Total %) 2k 6l
Reference

's,K, Bhattacharyya and M, Raghavachari, ¥ Bffective Determinants
cf. Working Capktal Management,” Working Pgper No, 1,
1976, '
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