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DETERMINANTS OF EFFECTIVE WORKING CAPITAL MANAGEMENT -
A DISCRIMINANT ANALYSIS APPROACH

) ORIGIN OF THE STUDY

A study was initiated in 1975 by James A. Gentry of the
University of Illinois and Dileep Mehta of Georgia State University
on the perception of maﬂagers»with respect to the relationship-
between .long-term and short-term objectives in working capital manage-
ment and variables éffecting cash flow predictability. The initial '
questionnaire for eliéi%ing information was designed by the Survey

- Research Laboratory ofAtﬁéAQniyersity of Illinois. Inlo;der to facili-
tate comparison and to gaiﬁ a deeper insight iﬁfg'the working capital o
processes, the scope of tﬁe study was enlarged to include industrial -
enterprises in«BeIéium,‘Frénce_and India besides those from the USA.
For the Indian part'df tﬁé study S.K. Bhattﬁéharyya.obtained responses
to the questionnaire from 72 re;a;ively large Indian industrial enter-
prises. Additionally, the Indian enterprises participating in the

study were also asked'to furnigh their latest annual reports incorporat-
ing the balance sheets and profit and 19;5 accounts. Robert Cobbaut of
the Catholic University of Louvain and Jean-Louis Scaringella'at_the
Centre D'enseignment Superieur Des Affairs, H.E.C. obtained responses
from the Belgium and”Frénch industrial enterprises fésbéctively. The

P

results of this study together with five other papers were presented



at the Working Capital Management II Conference held at the
1

University of Illinois.
- - The crass cu;tural.gtﬁd§vfocdssed on the.perception of

practitioners with respect tb the two issues, viz. the relatiénship
between_long-term_and short~terﬁ‘6bjectives, and varia?les affect;
ing. cash flow predictabiliﬁy.' The data base for ;heir»cong;usiéné
‘was exclusively the responses obtained from the. .questi_opnai’fé uée‘d:
by them. They concluded that more than 70 per cent of all'mgnager;
‘-selected. either increasing total profits or increaéing the retufn
‘on shareholders gaﬁital as the most important.long;term:objective. “
- The analysis of the perceptions of the responding managers also
showed that financial planning variables were not related to the
‘-predictability of cash inflows. Rathér, product leadership aﬁd
market dominance ﬁeaded the list, followed closely by‘jnpernal |

* communications between the treasurer and the marketing and production

' areas. .

It could thus be said that the s%udy%éidqnot deal with the

factors influencing the effectiveness of:working capital management.

1 J.A. Gentry, D.Mehta, S.K. Bhattacharyya, R.Cobbaut, J.L.
Scaringella, "A Cross Cultural Analysis of Perceived
Corporate Working Capital Process'. Collection of papers
presented at the Working Capital Management II conference
held at the University of Illinois, April 7-9, 1976.



For instance, it did not aptempt to identif} the relative degrees

of effectiveness of management of working capital of the participat;
ing companies. Besideﬁ, no analysis was done to identify the
financial indicators réléting to the effective working capitai manage-
ment process since the emphasis was on cross-cultural comparison
rather than on the analysis of individual companies participafing'in
the study. The conclusions are based exclusxvely on the perceptlons
of the managers.:: It, appears that the rellab111ty of the managers'
pergeptions‘vis-a+v1s;the;r own management of work1ng capltal was

not tested by the investigators. »Qpr_présent éﬁudy which is indeﬁén-
- dent-of the earlier.crgss,.cultural study is an attempt to explore

L

some' of these issues.. ..

2 '* BACKGROUND OF THE, PRESENT STUDY

Ll

JrA,_ ,‘

. Wh11e deal1ng Qlth industrial ‘entérprises.in -order to,
determine credlt and other requlrements ‘bankers ; Timancial :institu-
tions, 1nvestors, government agenc1es and tax authorltles look into
the effectlveness of the worklng capital management.  This is usually
done on the basis of -published annual reports or balance sheets and
profit and loss accounts,supplemented byiadditional information
relating to specific aspects of the working capital position. Work-

ing capital at any point of time, is usually defined as the difference

between current assets and current liabilities at that point. Some
/: . . . e ]



departurés from this definition are evident in the recent publica-
tions relating to the determination by commercial banks and financial
institutions of working capital needs of enterprises. For example,
the Reserve Bank of India Pénel on Bank Credit (usually referred

to as the'Tandon Panel) defined "working capital gap" for purposes

of bank credit as "total current assets less current liabilities
.other than bank. borrow1ngs" 2 In the perception of those who do

not have formal financial management training, working capital is
often equated with liquidit}, i.e. the current level of liquid assets
like cdsh and other readily convertable assets. for meeting externai
payment:obligations. The management of working Qgp}tailby enterprises
is one of the most important factors that influence»@ec#sions taken
by several agencies like suppliers of commodities gpq)goods,
commercial banks,_f%pgncial institutions, stockbrokers, financial
analysts and the financial fiess. In the decision-making process
several Qéil'known financial ratios are used which provide the required
degree of understanding and insight about the effectiveness of the
working capitél management process. Some of the most commonly used

. ratios are : |

1 Current ratio, i.e. current assets as a ratio of
. current liabilities; T

2 - “Report.of the Study Group to Frame Guidelines for\Follow -up
of Bank Credit", Reserve Bank of India, Bombay, 1975, p.27

s f
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2 .Debt-Equity ratio, i.e. long-term borrowings
as a ratio of equity;

'3 Receivable-Sales ratio, i.e. recelvables expressed
as number of days sales;

"4 Finished Goods Inventory-Sales ratio, i.e. Finished
goods inventory expressed as number of days of sales;

5 Raw Materials T‘nventory-Consumption ratio, i.e. raw
materials inventory exp ressed as number of days of
raw materials.consumption;

6 Total Inventory-Sales ratio, i.e. total inventory
expressed as number of days sales

In such financial analysis, the desired norms are often‘
established in general or iﬂ relation to a specific industry, for
example, it is considered that a current ratio exceedlng 2: 1 or a
quick assets ratio (ratio of the difference of current assets and
1nventory tp current 11ab111t1es) not below:1:1 15 1nd1¢at1ve 5}'
good working capltal management 'The Tandon Panel has provided
some norms relatlng to 1nventor1es and’ rece1vab1es (usually
financed by '"working Capltal" borrowings) to be,fqllowed_by
commercial banks in grant{ﬁg workihg*chpital,credip.S (See Appeﬁdix I)
It has also suggeste& a th;ée:sgﬁgé*fequirement for "improving"
the performance of working capifal management of borrowing

companies with reference to current ratio. Industrywise ratios

are also pﬁt'dﬁt by the Reserve Bank 'of India in its TEPOTtS

3 Ibid., pp. 20-21
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relating to the annual sfﬁdyvof 16504 and 375 large companies.

"In.other countries, specialized agencies provide industry ratios

_ for the use of financial institutions, commercial banks, stock brokers,
credlt granting agencles and others e.g. Standards and Poor or

Dun and Bradstréet in the USA.

" From time to time, questions have been raised regarding the
#alidity of these norms. It has been argued that the norms ma} be
substantially different depending on factors like the financial and
" marketing strategies adopted by a company or the industry contex;,
e.g. in the shippimg industry, requiremep;s of funds are é}aditionally
met by borrowings from specialized aggncie; rather than by, equity.
Economists and management specialists have questioned rigid norms
on the ground of “opportunity costs iqvglyed in maintaining high
currehtléf quick asset ratios. Accountants have questionad the
accuracy of computation and comparability of ratios on account of
'dlfferences in methods relating to valuation of assets of diffarent
ages and measurement of profits (e.g. depreciation practlces, vglqat1on
of inventories, capitalizatién of current expenses likely to

generate future-benefits, etc.) A more substantive problem ralates

4 "Finances of Medium and Large Public Limited Companies,
1973-74", Raserve Bank of India Bulletin, September 1975

5 "Rinance of Large Public- Limited Companies , 1974-75",
Regerve Bank of India Bulletin, January 1976, pp. 34-60.



to the difficulty in interpreting multiple indicators providing

contradictory signals and directions.

However, afpﬁreif_-dualitative or judgmental'approach in deciding
sn the effectiveness of the working capital managemen£ may be neither
desirablé nor acceptable. There is some evidence to believe that
perééptipns of individuals are substantially influenced by their
bisisesf;)l'= This was borne out by a small expé}imeni'thg authors' conducted
to mea;ufe'ihe &ifferences in perceptibﬁs éf'fingncialiqna1y§i5‘~
external to the company to determine Qhé\effeégivenesg or otherwise

[

of the working capital management of a compéhi.» >;Elwas also designed
to test the consistency of the analysts‘ judgéeht ;§ two different
time pointé. Ten companies were selected 'and five external financial
analysts were asked to classify each company ég»effegfive or not
effective in the management of working Capffai’oﬁ‘the basis of published
annual reports. After the lapse of a feﬁ‘daYs, tbe financial high-
lights of each of these companies in the fofm of cgrtain financial
ratios used in the present analysis and the bal‘aince: shegts and profit
and loss accounts were presented to the same individuals without
diselosing the name of the company. They were asked once again to
classify each of the companies with reference to the same criterion,

viz. the effective management of working capital. The results of the

experiment are given in Table 2.1.



Table 2.1

No.of analysts identifying

External Financial .
the company as effective/ -

Analysts not effective
Companies 1 2 3 4 5 I Stage II Stage
Effec-/Not Effec-/ Not :
tive [ effe¢- tive f. effec-
" “tive ' tive
A (1,0) (1,1) €1,1) (1,0) (0,0) 4 1 2 3
B (1,1) (1,1) (1,1) (0,1) (0,00 3 2 4" 1
C (1,0) (1,0) (1,0) (0,1) (0,0) 3 2 1 4
D (1,1) (0,0) (1,1) (1,1) (0,1) 3. 2 4 1
o Ly e
E (1,1) (0,1) (0,1) (1,00 (1,1).. 3~ 2 4 1
'F (1,0) (0,0) (0,0) (0,0) (1,1) 2 3 1 4
G i,1 (1,0 (1,1 (1,1) (0,1) 4 S | 4 1.
H  (1,0) (0,0) (0,1) (1,1) (0,1) 2 3 3700 2
I (0,1) (1,0) (0,0) (0,0) (1,1) 2 3 2 3
J (0,0) (o0,1) (0,0) (1,0) (0,1) 1 4 2 3
Total number
of times out St
of ten the 5 S 3 S 4 -
perceptions o T
differ in
two stages

Note: '1' indicates 'effective' and '0' indicates 'not effective'. (1,0)
would thus indicate that the company under consideration was
classified as 'effective' during the first stage whemn the name.

of the company was disclosed and 'not effective' during the second
stage when the name of the company was not disclosed.




From the last two columns of Table 2.1 it can be seen that
tpe perceptions of analysts vary quite considerably. The results of
tﬁe first stage of the experimeﬁt show that in 7 out of 10 companies,
the ratio of agreement between the five analysts was 3:2, i.e. three
out of the five analysts!' elaSSLfied ‘in the same way. In the second
stage, in 6 out of 10 companies, the ratio of agreement between the
analysts was 4:1, i.e. four out of the five analysts classified in
the same way. It should be recalled that, for the second stage, the
analysts did not have information abeut the identity of a company.
The table also reveals that the analysts did not show Eiéhificant
consisteﬁéy;iﬁ theif eeility to classify in the two stages of the
experiment. A hajority‘of them arrived at the same conclusion in only
5 out of 10 companies. It is interesting to note that a purely random
classification in both stages would have produced the same expected
number of consistent conclesions. From the results of the experiment,
it is clear that an ana1y51s based\an perceptlons 1s 11ke1y to have
much lesser va11d1ty than an analytlcal study based on quantitative

methods applied on emplrlcalldatg,'ﬁ

Given the necessity of making determination of the effectiveness
of working capital ﬁanagement, any new knowledge or understanding which
would contribute to the resolution of the existing problems and
provide new ways of making such determination would be conceptually

useful. It would also lead to improvement of current operational
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practices in formulating working capital management policies and
practices and appraisal of creditworthiness in making working capital
loans. The present study seeks to examine the .current concepts and
beliefs in this area for providing new understandlng and 1n51ghts and

maklng improvements in operational methods and practices referred to
i
earlier.

3 OBJECTIVES OF THE STUDY R

Spécifically, the objectives of the presénflstudy are : __

a to identify a:méihéd of classifying those .companies -
which manage their working -capital more effectlvely
than others; .

b to determine the factors which lead to the effective- -
" mness of working capital management process;
P I
c to analyse the perceptions of managers with regard
to the effectiveness of *the working capital management .
of their companies, particularly with reference to the
processes of such man: gement. e

d to analyse the perceptions and current practices of '
external financial analysts based on published financial
. statements in assessing working capital position of
enterprises; and

e to make recommendations to managers for improving the
effectiveness of the working capital management, &
process.
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4 METHODOLOGY OF THE STUDY

The well establlshel Multlple Discriminant Analysis (MDA)
technlque, based on eelécted financ1al ratios as variables, was
applled to c1a551fy companies in terms of effectiveness orrotherwise

of the1r working capital management.= The techn1que has been used by
numerous researchers to 5tudy some other aspects of financial manage-

ment problems.6 MDA was also used Lo determlne the factors leadxng
"to effect1Ve management of worklng capltal A.factor analysis was

'carrled oux to 1dentifyﬁzhe 1mportant factors Whlch explain the varia-

ot

txons 1n the f1nanc1a1 nat1cs for the group of companles wh;ch manage

te _“.{_:‘.\.»
PRI SR TN

. kY v
3

’6 D. D Durand "Risk . Blemehts in Consumer Instalment F1nancing"
. :Stiudies zn,ﬂbnsumer Ingtalment Pinaneing, New York ': National

Bureau of Ecunomic Research, 1941, p p. 105- 142

H Myers and E.W. Forgy, "Development of Numerlcal seredit Evalua-
tion Systems", Jowrnal of American Statzattcal Assoctatzan,
Vol 50, September 1963, pp. 797 806 -

J.E. Walter,” "A Discriminant Functlon for Earnlngs Price Ratios
.of Large. Industrlal Corporations't, Review of Ecoviomics &
Stattatzcc, Vol. XLI Febtuary’1959 pp. 44-52

;;K.V. Smith," "Class1flcat10n of Investment Secur1t1es u31ng MDA", N
Institute Paper 101, Purdue\U11wersity, USA,. Institute for
Research in he Behav1ouval Economlc and Management Sciences,
1965. .

E.I. Altman, "Financial Ratios, Dlsc&1m1nant Analysis and the
Prediction of Corporate Bankruptcy" Jowrnal of Finance,
Vol. XXIII, No 4, September 1968, pp. 589-609.

R.Y. Awh and D. Waters, "A Dlscrxmlnant Analysis of Economic
Demographlc and Attitudinal Characteristics of Bank Charge.Card
Holders : A Case Study'", Journal of Finance, Vol. XXIX, .June
1974, pp 973-980. : A ) o



12

their working capital effectively. Adéitionally,,the results of

the analysis of performance by the Reserve Bank of India of 375 large
Indian Public Limited companies’were used to obtain an alternative
classification scheme. Besides,the Perceptipnsﬂof»the managers
relating to the working capital management process in their own
companies ‘were analysed to obtain yet:éﬁdiﬁéraciassification. The
‘classifications weré mutually comparéd’ to assess the degree of agree-
menﬁ among them. A statistical analysis was also céziied-out ﬁo test
the reliability of the perceptions of managers reflected in their
responsés to-the -several aspects relating'téiborking capitéifganage-‘
ment process posed in the crdSs4cﬁ1turalAStudy quesﬁionnaire.

Initially, the balance sheets of ‘all 72 Indian companies for
: ¥

.+ the firndnecial year nearest to the period in respect of which answers

 were provided in the questionnaire were examined judgméntally It

'rmight be" added that no fbrmal ratlos were computed for the purpose of
thxs Judgement A c1a551f1cat10n was done of companles which appeared
to manage working capital effect1ve1y and those which did not manage
work1ng cap1ta1 effectively. This involved »7gudl comparison

- of relationships between the following elements :

Sdles
“‘Profit

Cash Balances
. Receivables

Inventories

7 Ibid
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Current Liabilities (including Short-Term Loans)
Depreciation
Capital
Reserves
Borrowings and
" Long Term Loans

N

Thereafter, the responses of company executives to the following

questions in the questionnaire were carefully analysed :

2 Durlng the past year has your company experienced

..financial surprises that have affected your f1nanc1ng

alternatlves? _ Cp

-

. , U FE e
Yes, continucus ..........
- L e — S0 £’
Yes, fl‘equent s asdosned
Yes, but infrequent .......

NO- All...ll“l.'. ------- ¢ o0

3 Currently, how would you rate the reliability of your
e company's predictions related to Reliability of
Predictions of :

Extremely - Very
high High- Modest 1low

. i
-y .. X,

a Cash inflows? - - N . -
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If the answer to question 2 of tﬁe questionnaire indicated
that the company concerned had not experienéed (or ‘experienced infre-
quently) financial surprises and also if<fﬁé réliability predictions
related to cash inflows were 'extremely high' or }high' the company
was c1a551f1ed as a company which managed the worklng capxtal
effectively. Correspondzngly, if the answer for a company 1nd1cated
that it experienced continuous financial surprises (or frequent
f1nanc1a1 surprlses) and''dlsp the reliability of that company's pre-
dlctlons related to cash inflows was 'very low' or 'modest', that
company was classified as a_ company. which managed its working capital
ineffectively. All other companies, in respect of ;hich'no clear
judgment could be made from the answers to the two Jhestions were classi-
fied as not clear companies. The results of classification on the basis
of answers were then compared with the initial classification made judg-
mentally by visual analysis of the balance sheet of the concerned
company. If both peggéptioﬁs, i.e. the answers fq the questionnaire
and the judgmental analysis indicated that the coﬁéany’s working capital
management was perceived to be managed effectively, it was finally
categorized as an é}f@étive company.‘ Similarly, those companies, which
on the basis of the answers to the questioﬁﬁ;ire and initial judgmental
analysis were categorized as ineffective were:finally classified as

not effective. If, however, the classifications of a company based

on answers to the questionnaire and judgmental analysis were
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different, they were added to the list of not clear companies. The

final classification of companies was as follows :

T

Effective 30 companies

Not Effective 16 companies
Not Clear 26 companies

Total 72 companies

With the help of this ’c‘1$§sif’1cation of the. companies into the
tﬁfee cgi;gqries, efféctivé, not éffbctive and not cleaﬁf d;sériminant
analysis could now be done. .However, for making su&h an analysis,
variables had to be identified which could be used for the purpose of

' discrimination.

Since ratios are the basic data used by praqtitiqners in énalysing
and asééssing the working capital management, it was decided that the
basis data would be financial ratios of the participating companies.
Ratios are used for analysis of working capital management primarily
because they provide insights into the relationship between the consti-
tuent items, which, in the ultimate ahalysis, determine whether the work-
ing capital management process is efféctive or ﬁot. As an alternative to

sequential ratio comparisons, it was hypothesized that a multivariate set-

up with ratios as variables would be of greater statistical significance.
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This hypothesis is corroborated by Altman in his study of bankrupt
companies.8 No attempt was made dufihg the current study to follow
up the results of the ratio analysis or the answers to the
questionnaire by having personal intervieﬁs with the concerned

executives.

Initially, financial ratios were selected on a judgmental
basis. In exercising the judgment, the criteria of relevance and
criticality b6f‘the relationship reflected in the ratios used in the
working ‘capital management process were chosen. In-that sense,
these ratios were clearly focused on the wofking cap}tal management
rather than performance evaluation or optimality of financial

structure, etc. The eleven ratios selected for the analysis were :

1 Current assets as percentage of current liabilities,
usually referred to as current_ratio

2 Quick assets (i.e. Debtorst+ Loans and Advances+ Free
securities +cash) as percentage of current liabilities’

usually referred to as liquidity or quick asset ratie.

3 Average finished goods inventory as number of days'
sales

4 Average raw material inventory as number of days of
raw material consumption

-

5 Average receivables as number of days' sales

6 Profit after tax <+ depreciation (i.e. the cash throwoff)
as percentagé of sales

g8 op.cit.
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7 Sundry creditors as percentage of raw materials
consumed and operatimg expenses othern than wages

8 Profit after tax (PAT) as percentage of sales
9 Sales as number of times of total assets

10  Profit after tax as percentage of total assets also
referred to as Return on Investment (ROI) and

11 Debt as percentage of Equity

The assumptions made in computing the financial . ratios are given in

Appendix II.

\ 4oL RN
-

Ratibs (l)sen& (2) are indicators which are tréditionally used by
bankers, f1nanc1a1 analysts, .the f1nanc1a1 press, regulatory agencies,
etc. for evaluating the working capltal management of enterprlses.
Ratios (3), (4) .and (5) relate to inventories end:receivables (with
reference to business activifiee which result in their generation) and
represent the value of funds blocked up in current assets in the
process of conversion into cash but not presently available for meeting
obllgat1ons; Ratios (6), (8) and (10) represent cash flow and profit-
ebility performance relative to revenue generated and available
resources. Ratio (9) measures the ability‘of the enterprise to
utilize its resources for generation of revenues and, therefore, for
proflts and funds Ratios' (7) and (11) measure obligations to credltors
for goods.. and services, and borrowers relative to expenses 1ncurred

At

and internal funds respectively. It needs to be added that these 11
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ratios were carefully.selected with a view to highlighting the

different aspects of the working capital management process.

The purpose of applying multiple discriminant analysis (MDA)
was :

1 to determine whether the 11 selected ratios
discriminate the two groups of companies well.
i.e. those which are effective and not effective
in managing their working capital;

2 to fit a discriminant function with a view to
classifying a given company as effective or not
effective; and

3 to determine the relative importance of these
‘'variables as an aid in the discrimination process

’
The above mentioned considerationsare directly related to the
objective.of the study referred to in Section 3 (page 10)

and more specifically to objectives (a) and (b).

5 DISCRIMINANT ANALYSIS

Discriminant analysis is a well known multivariate statiéticél
technique applied to discriminate between twofg§eups or populatioﬁ$
through a set of given variables (or characteristics). It also enables
the user to assess the relative importance of the variables in their

- discriminatory ability. If a set of variables is denoted by -
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xl, Xys oees xp, discriminant analysis gives a linear discriminant

function.
D = Zl x; + 1y xt 0, Zp Xp

where the discriminant function coefficients 1,, 1, ..., 1 are
determined in such a way that this linear discriminant function's

ability to differentiate between the members of two groups is

_ma§imizeqﬂ Speciafically, this is achieved by maximizinglthe squdre
of the difference of the mean discriminant function scores D, and 35
of the groups relative to the variance within the tﬁo groups.

' '

Utilizing the coefficients (1's) of the discriminant funqtion,
the importance and relative importance values of each variable can be
obtained. The "importance value'" of the izh- variable i; obtained as
li:(§ii - Xp3) where ;ii %nd.iél are the means of the ilh-variable:for
groups 1 and Zhrespggyiyglyi A relative ‘ipportan;e‘va}pe‘shows the
importance valqezéf a particular variable relative to tﬁe sum of the
inportance values of all variables. Thus, the relative importance

of the it® variable is given by

9 ° See Frederick Mosteller and David L. Wallace, "Inference in the
Authorship Problems", Journal of the American Statistiocal

Assoéiation, Vol, 58, June 1963, pp. 282-283, and R.Y. ‘Awh and
D. Waters op.cit. "There seem to be some errors in the latter-

paper an’ in this connection see, M. Raghavachari and

S.K:- Bhattacharyya "' Some Comments on the Paper by Awh and
Waters ‘on the Discriminant Analysis of Bank Charge Card Holders
(Unpublished)

wt
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Ry = b (x5 - Xp4)

p
1. (x - le)
i=1 !

The R;s yield a better means of judging the relative importance

of a variable than thelis i.e. the discriminant function coefficients.
Disparity in units of measurement of the various variables make it
impossible to use Zis for detqymining the relative imbortéﬂcélﬁalues
of rvarigbles. The R;; are however unit free and thus are more

/:'

reliable. . -

The linear discriminant function can be tested on the given: B

sample and the ''confusion matrix" so generated givessthe number of
members of the sample correctly classified by the discriminant
_ function. The computer output of a linear discriminant’analysis
usually includes :

1 the mean value for each variable in each group along

with differences for each variable over the two groups;

2 the discriminant function coefficients for each
variable; ‘

3 the mean scores D and D; as well as the cut off
_point (D +D,)/2 to determine the classification
.into one of %he “two groups; :

4 ‘the confusion matrix showing the efflélency or
i d1scrim1nat1ng ability of the function when applied to
‘members -in the sample;
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2 »
[ the associated Mahalonobis D statistic

2 _ - = . . .
(° = iflli (x1i'J§21)w-wh1°h is converted into a

variance ratio (F) for the purposes of testing whether
the two groups can be considered identical with regard
to the variables under consideration; and

6 the'prdbability of misclassification of the discriminant

function with regard to a new member not in the original
- sample. coe T

(S

6 DATA BASE AND OPERATING CHARACTERISTICS

PR T v

The broad characteristics of the 72 companies participating in

!

the study are given in Appendix III. About 75 per cdnt of the

'
companies participating in the study are in the private sector, while
the rest belong to the public sector. This can be.regarded as a

fairly representative spread between the sectors.

The industry/bﬁSiness—wise classification shows a wide range.
Manufacturing, processing and marketing(or trading)companies constitute
almost 85 per cent of the total sample size, reflecting a close

‘'similarity to the real life situation.

More than 80 per cent of the comparies have sales volume exceed-

ing Rs. 100 million, showing that the study primarily concentrates on
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large Indian industrial énterprises. About 10 per cent of the

companies have sales volume exceeding Rs. 2000 million.

The total assets of more than 70 per cent of the participating
companies exceed Rs. 100 million. More than 10 per cent of the

éompaniesfixtotal assets exceed Rs. 2,000 million.

The 11 ratios, identified earlier were calculated for all
companies participating in the study. The distribution range of these

ratios is given in Appendix IV.

7 . ANALYSIS .

Using the 11 variables, a discriminant analysis was run in
respect of the 30 effective and 16 not effective companies. We shall
call the set of effective companies as Group I and the set of
ineffective companies as Group II. The computer output containing
the results of this analysis is given in Appendix V. The discriminant

function was obtained as :

D = 0.028 Xy - 0.016 Xy - 0.014<x3-- 0.009 X4

-.042 xg + 0.615 xg + 0.054 x, - 0.634 Xg

+1.123 xg +0.379 x35- 0.001 xq;

(xl, Xy eeees Xg correspond to the elev:n ratios)
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It is seeh from the results that the diséfiﬁinant function classi-

fied 41-out of 46 companies in the sample corréctly i.e. it achieved
about 89 per cent correct classification. The F ratio showed
significance at 1 per centllevel of'Signifiéance. The probability of
misclassification of the discriminant function was about 0.26."

While the discriminating ability of the discriﬁingut_ﬁunction was

. quite good, the sigﬁs of some of the discriminant function coefficients
., showed some unexpeéted‘results. For‘eXample, ;he_digqriminant function
~coefficient cofrespbpding to variable xg, i.e; profit after taxes
expressed as pércenia;é of sales was -0.634 whérggs};he difference in
group meanS‘(gfbup I - group II) for 'this sameAvariaBIe was + 3.15,

The negative sigr{ of rthe disc_riminahtfunctionswéefficient for this
variable was éppéféntly duel;o the composite n;ture of this variable

in relation to'variébi;}x6, i.e. PAT+depreciation as percentage of
sales. The discriminant function coefficient for Xg > however, was
positive. This iatier'coefficient apparently ;;plains partly the

extent of the discriminatory ability accounted by the variable xg.

It was also noticed that the data pertainiﬁg to the eleven
ratios for the two group§ pf_comﬁéhies had some extreme observations
in relation to‘sbhe of the ygtiébiés. fThese extreﬁ;Aobservations are
usually célled outliers in statistical practice and the high variation

caused by the presence of outliers affects the correct interpretation



24

of disc¢riminant function coeffieients and the relative importance

of the variables. As an example of this phenomenon, for variable
X110 debt-equity ratio, the mean of group II was considerably
affected by a few extreme observations of some companies in this
group. ‘One of the companies in this group had a debt-equity ratio

of 45:Y while the average Qas 1.02 : 1 for the entire sample. The
foregoing analysis shows that in order to draw meaningful conclusions
about the relative importance of the variables, we should e{?minate,
-as far as possible, the composite variables and outliersi Since this
phenomenon may be noticed in any multivariate discriminant analysis,
.it might be worthwhile fé explain in, greater detaii the impact of
the presence of composité fériables and outliers on”the discriminant

analysis. An outlier typically will make the interpretations of

discriminant functioh;coefficients‘difficult for the following reasons :

1 ° An outlier in a group will have greater effect on
the extent of variation of a particular variable
within that group.

2 The relative importance value of the variable for
which outliers are present will be affected by the
values of the outliers in respect of that variable.

3 The presence of outliers in respect of a variable will
also increase the difference in variation of the two
groups with respect to that variable, resulting in
the violation. of some standard pre-requlsites necessary
for multiple d1scr1m1nant analysxsa
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Since a priori it is not possible to determine the total
.effect of outliers, the analysis would become meaningful by remov-
ing them. »ﬁx£reme cases obtained by the presence of outliers are
usuvally easié%ito‘identify in terms of effé;tiveness/ineffectivenegs

of working capitai management .

The impact of composite variable on discriminant analysis is
of a different order. By a eomposite variable we mean a variable .
derived through a functional relationship between some other variables

already included in the analysis. For example :

« Profit. after tax

as percentage of Profit after

Total Assets - taxes (PAT) X 100 = PAT _ X 100 X Sales
(Return on Total Assets Sales Total
Investment -ROI) (x8) Assets
PAT .+ ' o
Cash throw off _ Depreciation _ PAT epre-
Sales » X 100 = Sales X 100 = gayesk 100't§322&92.x 100
s ales
(xg) (xg)

The introduction of such composite variables in the analysis
will make the interpretation of discriminant coeffiecients of these
individual variables difficult and misleading. It was already

pointed out that the.coefficient of xg (PAT as percentage of Sales)

was negative in the discriminant analysis, whereas the coefficient of
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Xg (Cash throw off as percentage of Sales) was positive. Instead
of these two variables, if we had included in our analysis PAT as
percentage of Sales and Depreciation as percentage of Sales, the
idiscriminant function céefficients would have been different. This
can be explained algebraically as follows. From the discriminant
function given on page 22 the contribution of x, and xg to the

discriminant function is :

0.615 Xe - 0.634'x8

If y denotes the variable Depreciation as percentage of Sales, we

have . -
_ PAT + Depreciation
Xg = Sales X 100
- PAT 'Depreciation
- Sales ¥ 100 % Sales X 100
= x8+ y

Thus the relative contribution of the variables Xe and Xg to the
discriminant function expressed in terms of xg and y becomes
0.615 (xg4 y) - 0.634 xg

= -0.019 xg 4 0.615 y
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With the new set of variables, the new coefficient of Xg in the
discriminant function has increased to -0.019 from -0.634. This
ghowe that the sign and magnitude alone of the diseriminant functionm
coefficient of a particular variable i8 no guide to draw inferences
about the importance of the variabié in determining whether an
observation belongs to one of the two groups. The multivariate
set up which the disceriminant function reflects shows that the
variables have to be taken together while interpreting the diseriminant
funetion. The foregoing aﬁalysis also shows that if composite
variables are not present, the discriminant function coefficients
can be better interpreted.

‘

Another important factor to be noted is that the presence of.
composite variables makes the task df interpreting the relative
importance of these variables difficult. The ?elative importance
of a variable included<in the MDA is defined on page 29.. It was
shown»on page 75 théf-fhé variables Xg, Xg aﬁd xlo_were functionally

t

related by the equatioh

Profit after tax PAT Sales

as percentage of =Xp " X3 Xq = Sales X 100 X Total Assets

Total Assets (ROI)
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The relative importance values and rankings of these variables are

given in Table 7.1.

Table 7.1
Relative Ranking of variable
Importance in terms of
Variable (Percentage) relative importance
Xg 7.07 VII
X310 15.42 11

Variables xg and X;o get the highest rankings, i.e. First and second
respectively, and Xy is ranked seventh. It is likely that part of
the relative importance of variable x4 gets 'confounded'" with that of

variable x and it is impossible to separate the individual effects.
0

The foregoing discussion highlights some of the biases in the
interpretgtion of results of any multiple discriminant analysis.
We have included a detailed discussion of these aspects because
considerable part of our time was spent on identifying and resolving

these issues during the course of our research study.
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Accordingly, it was decided to eliminate outliers from the
sample and composite variables from the list of variables included
in the discriminant analysis. Our analysis was, therefore, reduced
to eight variables including the ratio current assets/current
‘1iabilities-éfter eliminating the three composite varjables viz.
QUick assets as percentage of current liabilities, cash throw off
as percenfage of sales, and PAT as percentage of total assets. Since
quick assets/current liabilities ratio (also known as the "acid test
ratio" or'liquidity ratio") seems to be relevant in the appraisal

' P concurrently

of working capital management, a separate analysis was also/conducted
replacing the current assets/current liability ratic by quick assets/
current liabilities ratio. In view of the composite nature of

these two variables, both were not included simultaneously in the

analysis.

The removal of outliers reduced our sample to 31 companies,
with 23 companies‘in the effective group and 8 companies in the
not effective group. We ran two sets of discriminant analyses, one
with the current assets as percentage of current liabilities ratio
and the other replacing that ratio by quick assets as pefcéntage

of current liabilities.
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Discriminant analysis incorporating Current Assets/Current
Liabilities ;

'Theureéults of the analysis are given in Appendix VI. The
discriminant function cérrectly classified 84 per cent of the observa-
tions in the sample. The probability of misclassification was 0.32,
The F ratio waszgggnifican£ at 5 per cent level of significance. The

calculation of relative importance of the variables having significant

relative importance valuesin the discriminant function is given in

Table 7.2.
Table 7.2
. - . Relative
Variable S importance
t . (Percentage)
PAT as percentage of Sales 40.6
Sales as number of times of Total 3z.2
Assets
Debt as percentage of Equity , 9.5
Average receivables as number of days'
Sales 6.5

Sundry creditors as percentage of Raw
Miterial consumption+ operating 4.6
expenses excluding wages

The remaining variables did not show significant relative

importance.
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Discriminant analysis incorporating Quick Assets/
Curreiit Liabilities

The results - f the analysis are given in Appéndix VII. The
discriminant fuﬁétion correctly classified 90 per cent of the
companies in the sample. The F ratio was significant at 1 per cent
level of significance. The probability of misclassification came
down to 0.26. The relative importance of variables having signi-
ficant relative importance values in the discriminant function is

shown in Table 7.3.

Table 7.3
Variable Relatiwe importance
—_ (Percentage)
PAT as percentage of Sales ' 35.9
Sales as number of times Total Assets 24.7

Quick Assets as percentage of Current ;
Liabilities 14.0

Debt as percentage of Equity 7.5

Sundry Creditors as percentage of Raw
Material consumption + Operating i 6.0
expenses excluding wages . :

Average receivables as number of days' L
Sales 5.8

93.9
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The remaining variables did not show significant relative
importance. Thus it can be seen that both discriminant functions
gave approximately similar results. The ordering of the five common

» nearly
important variables were/the same in both analyses. The percentage
P e : : ]
relati "/ importance values also were nearly equal for these variables.

Quiék‘Asséts as percentage of Currént ‘Liabilites became the third

important variable in the second disc¢iiminant function.

Since the analyses clearly indicated the relative importance
of only six variables as given in Table 7.3, it was felt that other
variables which might have a significant bearing on the effectiveness
of the wdrking capital management of an organizatiog'should be
identified in order to make the study more comprehengive. The
following five additional variables_yere selected, essentially by
a judgmental process :

e

1 Contribution (i.e. Sales-Variable costs) as
percentage of Sales

2 Receivables+ Inventories - Payables as number
of times of Debt :

3 Incremental short term loans as percentage of
PAT+ Depreciation (Cash throwoff)

4 Interest paid for the year as percentage of Profit
before interest and taxes (PBIT)

5 Quick Assets as percentage of Current Assets
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It was hypothesized that ratio 1 would have a significant
bearing on the ability of a company to generate cash relative to
its saies volume. Currgnt management literature emphasizes contri-
bution relative tc sales as the major determinant, given the
asscmption of sunk cost nature of most corporate overhead expenses.

Ratio 2 reflects fhe assumption that given the "pipeline"
nature of inventories, receivables and payables, the change in the
relative composition of the non-liquid current assets adjﬁstdﬁ for
payables would reflect the need for long term '"pipeline'" funds.

It was assumed that by measuring these relative cﬁanges in relation
to increase in long term debt, somelindications of the effectiveness

I

of workihg caﬁital'ménagement would be obtained.

P S

Ratio 3 assumes that a company would increase its short term,

Iaénéwoniy if the curreﬁt cashAthiowoff (i.e. profit after taxes. .
plus depreciation) is inadeéuaté. Ideally, the cash throwoff should
have included profit after tax  and depreciation but excluded
dividends paid. Howevef, given the statutory restrictions imposed

on payment of dividends on some companies during. the period for which

tion would be a more suitable indicator.

taxes and deprects



34

Ratio 4 measures the ability of a company to.service its

interest payments from profits before interest and tax (PBIT).

Finally, rat;B‘S hypothesized that the traditional understand-
ing ‘of the amount of cufrént assets helq was not really a valid
indicator of the availability of funds because the relative composi-
tion of liquid current assets in the total current assets was a more

impophagt measure of the ability of a company to meet demands for

o

cur ‘period payments.

We thus generated in all 11 variables for the purpose of
‘carrying out a new discriminant analysis. We shall demote these
variables by Zy» Zys .-+ %;,. See Appendix VIIT for a fuller
description of these variables and the results of the discriminant

analysis. The discriminant function was found to be

D = -0.301 Zy + 0.154 z, -. 0.010 Zg

+2.555 z,+11.196 z¢
- 0.022 25 40.211 2, + 0.002 24

v

-0.130 zy, - 0.035 z 0" 0.043 z

9 1 11

The cut-off score was 11.81. If for a new company the discri-
minant function score D obtained by using the above Jiscriminant

function is greater than 11.81, that company would be classified as
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effective; otherwise as ineffective. The discriminant function was
able to classify more accurately than the previous one. In fact, it
correctly classified 97 pef cent of the companies in the sample.
The F ratio was significant at 1 per cent level of significance and
the probability of misclassification was low at 0.065. The ranking
of the four variables having significant relative importance value

-are given in Table 7.4.

Table 7.4
Variable RS ' Relative importance
L, g, (Percentage)
PAT as percentagé of Sales A - 25.2
Sales as number of times of Total -
Assets ' 25.2
Quick Assets.as percentage of Current fe
Liabilities ~ '+ -;, 15.5
Receivables as number of daysiﬁéales L 15.3
e

’ -’i"

The results of the”analysis are of 'donsiderable impoftance
J’
since for the first time it came to be known that the sales 'to assets

o

ratio (turnover ratid) and prof1tab111ty ratlo (prof1t in relatlon

to sales) were substantlve,factors in the d&s;r;mlnant progess. ThlS

J Np - ’

» ! . ,‘- .. -
means that unless a company generates adequate salesfln’relatﬁon'to



35

effective; otherwise as ineffective. The discriminant function was

able to classify more accurafely than the previous one.

In fact, it

correctly classified 97 per cent of the companies in the sample.

The F ratio was significant at 1 per cent level of significance and

the probability of misclassification wdas low at 0.065.

The ranking

of the four variables having significant relative importance value

are given in Table 7.4.

Table 7.4

Variable

PAT as percentigé of. Sales

LT "‘:f )
Sales as number of times of Total
Assets

Quick Assets as percentage of Current

Liabilities ~ ‘+ -;,

Receivables as number of days'’'Sales
e R A T

e

Relative importance

(Percentage)

81.2

!

25.2

15.3

5.2

15.8

The results of the’ analy51s are of ddnSLderable 1mportance

'

r,

since for the first time it came to be known that the sales to assets

of

ratio (turnover ratid) and profxtablllty ratio (proflt in relatlon

1

to sales) were substantlve factors in the dlsgr1m1nant progess. Thls

iy

means that unless a company generates adequate sales in, relat;on to

l

3

I,

SDC

”,

-
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investment in assets and is able to make such salésiét reasonable
profit, its working capital management process is likely to be
ineffective. Another significant finding is that effectiveness of
working capital management is considerably influenced by a company's
Judgment regarding the level ‘at which the quickly convertible current
assets needs to be maintained with reference to the level of current
liabilities. The research study also reinforced the current belief
that one of the most significant parameters of efficient working
capital management was a company's ability to recover payments due

from its debtors expeditiously.

Another significant finding was that the ratio o? contribution
to sales was in fact one of the least important factows in the
process of discrimination. This will indicate that whatever might
be the value of relative contribution to sales for purpbées.éf decision
making in regard to the management of working capital, the ability
to earn profits after overheads and taxes in relation to sales,
rather than contribution, was a more critical factor. This would
mean that the management of overhead: relative to sales volume, is
perhaps a very éritiéal a;pect of the working capital management
process since it is this figure which connects the two ratios,
Contribution as percentage of sales and Profit after tax as percentage

of sales.
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The "determining" ability ~of the four variables with high
relative importance values

Those variables with hith relative importance valgés (e;g. the
.four variables.ypich accounted for 81.2 per cent of the total
impqrtance_in the discriminant function using eleven variables)
Qifégrgqyia;p‘better.the»comﬁaniqs'which”manage their’wdrffng‘
cdpitéi effectively from the compdtiies. which are ineffective in this
AAregard In th1s sense, such variables enable the determination of
the effect1veness of working capital management; It will be recalled
thaé é cut off score of 11.81 was found for the f1na1‘discr1m1nant
function using eleven variables -in relation to 23 companies initially
“judged to be effective and 8 companies categorized 4s not effective,
Thls dzscr1m1nant function had high discriminant power as evidenced
by 97 per cent correct classificatory ability with regard to the

two groups in the sample. This cut off score, based on the eleven
variables, can be used to classify a company as to whether it manages
its working capital effectively or not. In view of the high degree
of classifiéatory ability of the discriminan£ function, based on
these variables, and more specifically the four variables with high
relative impor;ance value, can be termed to be the determ%nants of

effective working capital management.
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Factorsaffecting the variables of the analysis

We give a few remarks and intemmtetations on the choice of the
final 11 variables included in the multiplevﬁiscrimimant analysis.
(See Ammendix VIII). It was seen that the final 11 variables had
good discrimindtory pomer in classifying a compémy as effective or
‘inettective in ité morking capital management. With this choice of
11 variables; we wanted to 1dent1fy the factors relatlng to working
capital management that influence the values of these 11 variables as
well as the variances explained by these factors. We dee;ded to apply
" the we{l Kpgwmmultivariate technique of fa;toraamelysis for this
-puéﬁasé. Specifically, a varimax rotation of the ptincipal component
énea;sis was used and the varimax rotated factor mEttix is shown in
Appemdix IX}O We identified the first thtee factors eaong with the

* vatriances explained as given in Table 7.5.

Table 7.5

| Factor A Percentage of variance
explained
N o
. _Ability to collect or pay 34
. ol RS L
' Borrowing policy . -~ 19
Profitability : 14
Total s 37

10 See H.H. Harman '"Modern Factor Analysis", Chicago, University
of Chicago Press, 1968.
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The three factors shown in the Table 7.5 accounted for 67 per cent

of the total variance. From this analysis, it would be evident that
the final 11 variables chosen for the diseriminant analysis were
closely related to the three factors subsequently identified by the
factor analysis i.e. ability to collect receivables and pay liabili-
ties, borrowing policy and profitability in that order. It should be
remembered that the relative ’“importance analysis conducted during

the multiple discriminant analysis showed a different ordering of

these factors. The factor analysis attempted to relate characteristics
of the variables chosen for the multiple discriminant analysis with

the sample of companies, while the MDA brought out the factors and
variables which discriminate well between the effbciive’and not
effective companies. The factor analysis also corroborates the |
appropriate choice of variables in their relation to the working”capital

management of company.

8 AN ALTERNATIVE CLASSIFICATION SCHEME

In order to make the study more meaningful, it was decided to
classify the companies in a different manner, and, for this purpose
the 31 companies - 23 effeetive a2nd 8 not efT?ativej- which were
analysea earlier were added to the 19 not clear companies to make up a
sample of 50 companies. These 19 companies were selected from the

original 26 not clear companies after removing the outliers. The objective



was again to classify the sample into two groups, effective and

not effective, by an approach different from the one discussed

earlier. This has also helped us to compare the new schemc of

" classification with the earlier one.

The data base used for conducting the new analysis was the RBI

study of finances of the 375 large Indian companiesll with paid up

. ; .capital of Rs. 10 million and above, the annual accounts of which

rwere finalised during the period April 1974 to March 1975. " RBI's

study was the only available sample of accepted quality and magnitude

in respect of the financial performance data of Indian companies.

The discriminant function analysis using 6 original and 5 new variables

showed that five variables accounted for 87 per cent of the relative

importance value as shown in Table 8.1 (See also Appendix VIII).

Table 8.1

Variable

Relative importance

PAT as percentage of sales

Sales as number of times of total
assets :

Quick assets as percentage of current
liabilities

Receivables as number of days of
sales

Interest paid for the year as percent-
age of profit before interest and
taxes (PBIT)

(Percentage)

25.2

25.2

15.5

15.3

5.9

87.1

op.cit.
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The five variables (Table 8.1) were taken as the predictive
variables for the new classification scheme. From data given ip
RBI study, means were calculated in respect of each of these five
variables. Since the RBI study did not give standard deviations

of the variables, we estimated them by taking it to be the standard
deviation of our sample of 50 companies. Based on the standard
deviation of 50 companies applied to RBI average, a linear scaling
system was developed. A llInear relationship was assumed for each
variable to arrive at the score for each company based on mean and
standard deviation of each of these variables. In developing the

scaling system the following assumptions were made :
#

a Faual weightage was given to all five ;
"variables

b A priori judgnent was made about the desired
direction ( + ve or - ve) in respect of each
variable

c The scores based on standard deviation using

the desired direction for =ach variable were
added up for all five variables %o compute
the total score for a given company.
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RBI average, the standard deviations based on the sample

of 50 companies and the assumed favourable and unfavourable directions

for the five variables for effective or ineffective working capital

management process are given in Table 8.2.

A Receivables PAT as Sales as Interest Quick Assets
Variables as number Per- number paid for as percentage
of days centage of times the year of current
sales of of total as per- liabilities
sales assets centage
Measures of PBIT
RBI Average 36.93 5.66 1.05 . 23.73 58.65
(375 companies) ¥
Standard devia-
tion - 30.96 2.91 0.73 20.11 30.78
(50 companies)
Weightage for
working capital (-1 +1) +1 (-1) (+1)

management
process

Based on the scores, the 50 companies were rank ordered and a ranking

was obtained.

The first 23 companies in this rank order were taken as

effective, the next 19 as not clear and the last 8 as not effective
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\

companies. This classification will be referred to as the RBI
classification. Such a classification was done to facilitate
comparison with the original classification used for the multivariate

discriminant analysis. Table 8.3 gives the results of the comparison.

Table 8.3

~ Comparison between Original Classification and RBI

Classification
Original classification (MDAj
— Total

Effective Not clear Not effective
o Effective 13 9 y 23
wy
‘5
fhar Not clear 9 6 4 19
©8
- 0 .
e Not effective 1 4 3 8

Total 23 19 8 50

Table 8.3 shows that out of the 23 companies classified as effective
by the RBI classification scheme, 13 companies belong to the

effective companies gfoup in the original classification. Similarly
out of 8 companies classified as not effective by RBI classification,
3 belong to the not effective companies group in original classifica-

tion.
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9 PERCEPTION ANALYSIS

Earlier the responses to some questions in the questionnaire
relating to the frequency of financial surprises as well as the
predictability of cash inflows and outflows were taken into account
to classify the companies as effective or ineffective. A further
analysis based on the .responses were attempted with a view to rank-
ing the same 50 companies in terms of their effective management of
working capital. The ;ésponses were in the form of scores represent-
ing the perception of respondents. A weightage scheme was adopted
to obtain a final scoré for each company which gives the overall
perception score. The weightages were 1.5 for question;Z referring
to the occurence of financial surprises and 2.0 for quegtion 3(a) and
1.0 for question 3(b) which refers to the predictability of cash
inflows and outflows respectively. (See Appendix X for a brief
deécription of these questions). The weightages represent our judg-
ments regarding the relative importance of these questions. Using
this weightage scheme, scores were obtained for the 50 companies.

The companies were then rank ordered and a ranking obtained. The top
23 companies in the ranking were taken to be effective and the
bottom 8 companies as ineffective, and the rest 19 as not clear
companies. This classification was then compared with the original

classification obtained for the purposes of discriminant analysis.
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Table 9.1 gives the results of the comparison.

Table 9.1

Comparison between original classification and
y classification based on Perception

Original Classification (MDA)

. . Total
Effective Not clear Not effective
o
=
8 ¢« (Effective 16 . 6 1 23
Z5s |
"o B Not clear 7 . 8 4 19
wog O |
n O v .
5 @ B |Not . effective 0 .5 3 8
' "Total 23 19 8

Table 9.1 Qhowg faifly éood agreement between the perception ranking
aﬁd the oraginal discriminant function ranking. This is to be
expected since the responses to the questions used in the perception
ranking were also consideréd to obtainftheqéffective and not

effective groups for discriminant analysis.

We also analysed the responses to other questions in the

questionnaire to find out whether any significant differences existed
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in the perceptions of the 30 original}xyconsidered effective

companies and the 16 originally considered ineffective companies.

(It might be recalled that originally we had started with this
classification and after the removal of outliers we had a sample of

23 in the 'effective' group aﬁd 8 companies in the 'not effective!
group. The presence of ocutlier companies, however, will not affect
the perception analysis). This analysis was intended to throw some
light on the reliability of perceptions of executives with regard to
the various processes of working capital management. For this purpose,
the responses to questions 1(a),1(b), (d), 4, 5, 6, 7, 9, 11, 14, 15,
16, 17 and 18 from the questionnaire were considered. In the opinion
of the authors, these questibns were considered importaﬁt and, further
the responses were amenable for a valid statistical analysis. We used
the test of é;oportions for analysing questions 1, 4, 14, 16 and 17;
rank correlation coefficieht analysis for questions 5, 6, 7 and

X2 test for questions 9 and 11. Exeept for the processes given below,
the perceptions of .executives in the effective and not effective

groups did not differ significantly at 5 per cent leve of significance

1 Rating of their own company with regard to other
companies in the same industry regarding liquidity
(cash or its equivalent) - Question ¢b.

2 Management of investments in short-term security in

their own company compared to other companies in the
same industry - Quastion 16b.



3 Rating of their own company with regard to other
companies in the same industry regarding financial
mobility (the availability of short term and
long term financial and economic resources for
response to unexpected changes in cash flows) -
Question 4e.

4 The effectiveness of internal communication between
marketing and finance in their own company -
Question 15b.

5 Constitution of a group which specializes in
managing current assets - - Question 18.

6 Importance of financial ratio as a tool for making
decision concerning the upper and/or lower limits
of the extension of trade credit - Question 17ec.

The analysis indicates that the effectiveness of working capital
management'brocess is neither a function of the relé¥ivelposition of
the company vis-a-vis its cumpetitérs in the areas of market share,
technology, efficiency, and product nor that of clarity of working
capital management objecti&%s. It is''also evideht}that the management
process of effective and ineffective companies are not significantly
different in terms of their'ability to forecast sales, materials
and supplies, supply of credit, cash inflows and outflows. It appears
that both' groups of companies i.e. effective and ineffective
seem to attach more or less same importance to the major working
vcapital activities and adopt similar techniques in managing fluctuating

levels of working capital.
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The distinguishigg characteristics of the effective companies
seem to be that they have more readily available short-term financial
and economic resources for responding to unexpected changes and main-
tain greater liquidity and financial mobility compared to their
competitors. It seems that the internal communication between market-
ing and finance functions in the effective companies is significantly
better and that expansion of trade credit is possibly more effective
in their cases because of conscioﬁs application of financial ratios in
making such decisions. Their abilify to manage short-term securities
also appear to be an important criterion. Structurally, the
constitution of a separate group specializing in the management of
current assets Qould appeaf to be a positive factor in the effective

. 7
management of working capital.

\
)

10 CURRENT OPERATING PRACTICES BY COMMERCIAL BANKS

AND FINANCIAL INSTITUTIONS

One of the ijectives of this study was to analyse the
perception; of external analysts and current practices of banks and
other financiai'institutiops based on published financial statements
in assessing working capital position of enterprises. The analysis of
the péféepfions of external financial analysts has already been reported
in section 2. In this section, we shall analyse the current practices

by commercial banks and financial institutions in assessing the
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effectiveness of working capital management as a éart of their
credit appraisal process. We selected commercial banks and financial
institutions because they are the prime institutions outside
" companies, who are concerned about the effective use of the working
capital. Twélve commercial banks and two financial institutions
made available to us details regarding the aspects of working capital
management taken into account by them for the credit appraisal process.
Appendix XI tabulates the summary of such practices curfently followed
in terms of the financial ratios usea to ass;ss the effectiveness of
the working capital management.

A ranking of the financial ratios based on the'total number
of banks and financial institutions using them {as shown in Appendix XI)
in appraising the effectiveness of working capital management is given

in Table 10.1.



Table 10.1
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Ranking of the Financial Ratios

Total Number

" of banks and

financial
Ratio instituios Ranking

usiqg the

ratio
‘CurrentlAsset/Current Liabilities 14 | I
Debt/Equity iﬂ I
Finished Goods Inventory/Sales 9 :II
Receivables/Sales 9 i 11
Raw Materials Inventory/Raw Materials

Consumption 9 5 II

Total ‘Inventory/Sales 6 II1
Retained Profit/Profit after tax 5 Iv
Borrowings/Total Liabilities 5 Iv
Sundry Creditors/Purchases 5 v
Profit after tax/Net worth 4 \
Profit after tax/Sales 4 \Y
Sales/Total Assets 4 \Y
Raw Materials Inventory/Sales 2 VI
Debt/Sales 1 Vil
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Table 10.1 shows that all credit granting agencies use two
ratics, namely Current ratio (Current Assets/Current Liabilities)
and Debt-equity ratio (Debt/Equity), in appraising the effectiveness
of working capital management. They invariably look at the liquidity
position and leverage of a company .while deciding on extension of
credit for working capital purposes. The other three rapios used by
about 65 per cent of the banks and financial institutions in the study

sample are :

Finished Goods Inventory,; gales
Receivables/Sales
Raw Materiqls Inventory/Raw Materials Consumption

The following financial ratios were used to a lesser extent

(30-40 per cent) by the credit granting institions :

Total Inventory/Sales

Retained Profit/ ‘Profit after tax
Borrowings/Total Liabilities .
SundrylCreditors/Purchases )
Profit after tax/Net worth
Sales/Total Assets

Profit after tax/Sales



11 CONCLUSIONS FROM THE STUDY

1

The present study establishes that of the 16 ratios studied
most of which are commonly used for purposes of analysing the
~ effectiveness of working capatal management, two deserve much greater
weightage than have been assigned to them in the past. These two
ratios, i.e. Profit after tax as percentage of Sales and Sales as
number of times of Total Assets, have been applied in management
planning and control ever since Donaldson introduced the concept of
Return on/Investment (ROI) at DuPont éndv subsequently at General
Motors. However, there is good evidence to suggest that most commercial
banks and financial institutions do not formally incorporate these
two variables as substantive determinants of effective ﬁ?rking capital
management. For instance, all banks and financial institutions
participating in the study, only four formally used Profit After Tax
to Sales percentage and Sales to Total Assets ratios in appraising the
effectiveness of working capital management process. In contradistinc-
tion, all of them used traditional ratios like current ratio (i.e.
current assets to current liabilities) and debt-equity ratio to
ascertain the adequacy of working capital and the relative weightage
of sources from which companies raised funds. There is empirical
evidence to indicate that unless analysts consciously incorporate in
their analyses determinants of effective management of working capital,

i.e. profitability and ability to employ resources in terms of
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generation of sales, such analyses are likely to focus on the end
rather than the means. For this reason, such analyses are likely to

be .counterproductive and possibly misleading.

The study also indicates that those companies which held a
reasonable part of their current assets in the form of quick assets,
i;e. those which could be reasonably ' quickly converted into cash
(e.g. receivables, marketable sccurities and cash) with reference to
the level of current liabilities'(i.e. obligations to be met to out-
siders within a period of one year); were able to manage their working
capital more effectively. It is necéésary to emphasize that the level
of quick assets portfolib is not an absolute quantum but a relative
one with reference to the level of current liabilitieg. The determi-

- nation of this level obviously involves judsment since any excessive
holding of quick assets not necessitated by opefating or industry
characteristics would have penalties attached in iérms of opportunity
costs. There is, it appears, greafef necessit} to pay conscious
attention to the maintenance of an appfopriatellevel of quiék assets

(in the current assets portfolio) with réference to the current liabili-
ties of a company for more effective management of working capital.

It is interesting to note that none ofz;:nké and financial institutions

used this-wvariable.

In contradistinction, most of them used (9 out of 14)

receivables as number of days' sales ratio as one cf the major tools



of working capital analysis. The present study confirms that there
is very considerable validity to the generally held belief that
ability to collect receivables is a substantial determinant of

effective working capital management.

Since most working capital analyses are based on published
annual reports or financial statements, it is . important to assess
the relative objectivity of e*ternal financial analysts in formulating
their judgments based on such analysis., The study shows the degree

and that

of their objectivity to be extremely low,/most external financial
analysts seem to be considerably affected by their unconscious
perception relating to the concerned organizations' puglic imagé. The
study also shows ;hat on an average the judgment of firfancial énélysts-
‘when ‘the identity of the organization is disclosed to him - is likély
to be no better. than a ranaom decision. Also, judgments made by
different financial analysts for the same organization are likely to

be widely different, indicating that, in most situations, financial

analysis is marked by a great degree of subjectivity.

One of the most interesting conclusions arising from the study is
that the working capital management processes and systems of those
companies who managed their working capital effectively were not

significantly different from those which were not effective. This



would indicate that; in the final analysis, working capital manage-
ment is not as much & function of the management process as of the
dimensions or the variables on which such processes are focused, i.e.
profitability of sales and the turnover of resources in generating
sales, holding a part of the current assets into quickly convertible
assets (in terms of current liabilities) and the ability to collect
receivables expeditiously. However, there is evidence to show that
certain managerial attributes help in achieving relative effectiveness

in the management of working capital :

a ability to manage the levels of liquidity and
financial mobility compared to other companies
in the same industry ;

']

b ability to establish effective communication

between marketing and finance functions ; and

c ability to determine the level of assets to be
held in short-term securities compared to other
companies in the same industry.
The only systemic consideration which seems to be of relevance
and importance is the use of financial ratios for taking decisions
to be granted.
relating to levels of trade credit/ Structurally,the constitution of

a separate group specializing in management of current assets also

contributed to effective working capital management.
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12 RECOMMENDATIONS FOR PRACTISING MANAGERS

‘We are basically concerned with two groups of practising
managers in relation to the present study. The first group consists
of financial managers and corporate level managers of companies who
are concerned with the financial aspects of operations of their
organizations. The second group of managers for whom this study would
be relevant consists managers in banks and financial institutions
who have to analyse working capital position 6f companies,; make judg-
ment on the basis of such analysis, grant credit and follow up such
credit wiﬁh a view to ensuring the safety of funds lent. In other
- words, the conclusions of the study would be of use and benefit to
those who are concerned with the management of working capital and to

' y
those who grant credit for working capital purposes.

We recommend to corporate financiél managers and corporate level
managers that the following four important determinants identified by
us be formally reflected in their financial management systems and
processes to ensure that the desired achievement lével is planned and

monitored systematically and purposively :

.a Profit after tax as percentage of sales
b Sales as number of times of total assets
\
c Quick assets as percentage of current liabilities

d Receivables as number of days' sales
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Given the fact that these aspects of the working capital manage-
ment account for 80 per cent effectiveness in the management
process, these should be incorporated in the ongoing formal financial
analysis process. In addition, at the time of annual budgeting, an
indepth examination of the company's performance in regard to these
four ;spects should be undertaken and comparisons should be made with
its major competitors in the same industry for determining the level
of desired achievement. It would‘also be necessary to design reporting
formats for financial and corporate level managers in such a manner
that they are continuously kept informed about the company's performance
measured in terms of thesﬁZﬂZterminants in relation to the budgeted or
targeted level of performance. It would also be appropriate for
industry and trade associations to continuously'analy;e'and report to
their member-companies the norms of performance to ensure that they are
in line with the operating technology and marketplace characteristics
of the industry.A Individual companies could also use the cut Sff
point shown in Appendix VIII‘and page 34 to test for themselves
whether they are currently managing their working capital effectively

and to locate areas of management in which they are ineffective compared

to the "effective' group mean scores.

We would also recommend to the financial managers and corporate
managers to pay conscious attention to determining‘a company's optimum

level of liquidity and financial mobility compared to other companies
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in the same industry. Furthermore, they should examine the
effectiveness of their communication process between the marketing

and finance functions, as there is evidence to show that such
effectiveness contributes sigﬁificantly to better working capital
management. Also, the companies need to examine formally their trade
credit policies by way of relevant financial ratios, to ensure that
such credit practices are in line with the practices of effective
companies. They should consider the provision of a separate cell for
" managing current assets since such a structural device contributes to

effective management of working capital. i - v

-

of working capital
We would once again emphasize that the effective ganagement/is

‘not 'so much a function of systems and processes .as the significant
operationdl variables on which such processes are focused. It would,
therefore, appear that excessive sophistication in financial management
systems and processes, beyond a threshold level, has véry little payoff.
The objectives are more likely to be realized by focusing on the
relative aspects and variables rather than on sophisticated systems and

processes.

To the second group comprising managers in commercial banks and
financial institutions, we would urge that the four variables identified

by us be given greater and formal attention. It would be worthwhile to



re-examine formal crelit appraisal practices and policies in
commercial banks and financial institutions to ensure that the per-
formance of the credit seeking companies in relation to these four
variables are thoroughly analysed. There would be considerable merit
in using the cut off point identified in Appendix VIII to appraise
the effectiveness of working capital management and to compare a
company's performance in relation to the mean scores of effective

companies included in the discriminant analysis.

The study group constituted by the Reserve Bank of India to
frame guideliness for fbllow-up of bank credit, has already recommended
that credit-seeking companies should furnish to commercial banks, at
quar£er1y intervals, their projections relating to saies, cost and

profit. The study group has also recommended that financial analysts

i
in credit granting institutions should continuously monitor such

projections in relation to actual performance to assess company's
financial management capabilities. The RBI should ensure end oversee
that the recommendations of the study group are followed methodically
and purposively by commerciai banks. The study group did not identify
the ability of a credit seeking company to use its total assets in
.relation to sales generated as a critical determinant of effective
working capital managemeﬁt. We recommend that this dimension be
included in the procedures supgested by the study group and

be made a part of the formal analysis of credit appraisal



by commercial banks and financial institutions. Wherever
substantial amounts are granted as credit towards working capital
by commercial banks and financial institutions, such decisions must
be made on the basis of the company's ability to collect its
receivables. Our study has identified that the level of current
assets held as quick assets in relation to current liabilities is a
significant determinant of effective working capital management.
Since variations in these two dimensions could significantly affect
the working capital management of a company, the maintenance of norms
relating to these two aspects, on the basis of which the credit was
granted, should be made a formal part of the loan agregment. The
companies should be required to report at periodic intervals their
A v
performance’ in regard to these two variables and any significant
departure from the stipulated level. This would ensure that the
assumptions made in granting credit rémain valid during the tenure
of the credit and a "thermostat" mechanism for signalling problems

be operative.

The perception of most external financial analysts seem to be
highly subjective and appear to be significantly influenced by factors
other than purely financial variables. It should be considered whether
commercial banks and financial institutions, while making the initial

analysis of the financial position of credit seeking companies should
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" disclose identity of companies before forming conclusions and
judgments which would serve as inputs for the decisions regarding
granting of credit. It is however realized that, ultimately, such
decisions musy'be related B the company but an analysis at the
initial étage/made without personal subjectivity algne can provide

objective insights, which could then be supplemented by judgmental

considerations. A S

13 AREAS OF FURTHER RESEARCH o . i

The present study establishes that while profit after tax as
percentage of sales is a critical cdeterminant of effectivemness of
working capital management, the ratio of contribution;to sales was not
so. This would indicate that effective managemcnt of overheads in
relation to sales, particularly in periods of working capital stresses
and strains, would be of great 'importance in improving the level of
working capital. Research done in *this field seems to be somewhat
limited. It will be worthvhile to ~xplore this aspect of working

capital management in greater detail zo obtain the required insight and

understanding on the part ¢f both accountants and practitioners.

The current study also indicates thar the level of current
assets held as quick assets in relation to current liabilities was

an important determinant oi effective working capital management.
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Research will have to be done to provide a methodology for determining
the optimum level of quick assets consistent with the operating
characteristics of the concerned companies and the opportun;ty loss
involved in holding excess current assets as quick assets. A method
will have to be developed to measure the relative gain of effectiveness
of working capital management accruing from holding of quick assets

in relation to the opportunity cost of holding larger-than-necessary

quick assets in the portfolio of current assets.

Finally, research should also be conducted tc provide a frame-
work for determining the levels of financial mobility;:i.e. the
availability of short-term financial and economic rescwrces for
meeting gnexpected changes in cash flow eompared to other companies

in the same industry.



SUGGESTED NORMS FOR INVENTORY AND RECEIVABLES

APPENDIX-I

4

.. Industry Raw materials Stocks=ins Finished Receivablaes
- (including Process -goods and bills
.stores and ~ . . purchasecd
other ltems - and
used in the discounted
procass of
manufacture).
(1) (2) (3) (4) (5)
(1)Cotton Cotton
and 2 (Bombay 2 (compo=- 2}
synthetic and site
Textiles Ahmedabad textile
areas ) mills)
..”3 (Eastern’ 3+ (other
areas = mills)
Bihar,Orissa
West Bengal
and Assam)
2% (Other than
the above
areas)
2 Other raw !
materials - * '
(ii)Man-made 13 3 12
Fibre ‘
(1i1)3ate 2% + 1 (For 1%
Textiles domestic
sales)and
: 1% (for
exports)
(iv)ﬁubbslar 2 : 1%
Products
(v)Fertilisers
(a) For 2 (Units Negli- 1 (Where 1%
nitro- near gible stocks are
genous refinery) in plant
plants site)
1% (Units away 1% (Where
from " stocks are
refinery) also in )
upcountry o
centres)

Contdeee..
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(contd ..
) (@) ) (4) - (5)
~ (b) For 2 (Units in Negli- 1 (Where 1%
phosphatic port areas) gible stocks are
plants . in plant
, site)
3 (Units 13 (Wwhere
away from stocks are
port areas) ' also in
upeountry
) centres)
(vi)Pharma- 22 3 2 13
ceuticals .
(vii)Dyes and 2+ 1 3 21
Dyestuffs —
(vitt) Basic 23 ' 1 13
Industrial ’
Chemicals
(ix) Vegetable 1% Negli= - 3
and gible -
Hydrogenated
0ils .
(x) Paper 2-6 Bamboo and " 1 (For con=- 3
YWood trolled
~(To be built sales)
up in stages and
from Novem- ' + (For-fres
ber to May sales)
and there-
after to be
. brought
'down)
... 2% cChemicals
(xi) Cement 2} Gypsum 3 " "
R 1% - Limestone
- % .Coal -
1% Packing
materials
(x1i)Engineering- 2¥ 1 ' 2%
Rutomoe= -.
biles and
fincillaries

Contdees..
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(co[’;td. . )

(1)

(2) @) (4) _ (s)

(xiii)Engineeringe="

Consumer
Durables

(xiv) Engineerin

2 3 : ______;____~..2%

g-—

Ancillaries 2 s _ 2}

(other tha
automobile
Ancillarie

n

s)

and Component

Suppliers

(xv) Engineerin
Machinery

s

g——

23 1% — 3

Manufacturers

and other

Capital- Equip~—~

ment Suppl
(other tha
Heavy Eng

jers
n
j—

neering )#*

i
v

NOTES: (i) Raw matcrials are expressed as so many months' consumption. They
~ include stores and nther items used in the process of manufacture.

(ii) (a)
(b)

(iii)(a)

*(b)

Stocks~in-process are expressed as so many months! cost of
procuctiaon,

In individual cases, the bank may deviate from the norm for
stocks=in-process if it is satisfied that the actual process
time involved in any particular unit, say, in vicw of the
nature of production, past experience and technaology employed,
1s more than the norm suggested.

Finished goods anc receivables are expressed as so many months!

cost of sales and sales respectively, These figures represent
only the average levels. Individual items of finished goads

and receivables could be for different periods which could
excead the indicated norms so long as the overall average level
of finished goods and rceeivtahles does not exceed the amounts
ab dotermined in terms of tho norm .

The norm prescribed for receivables relates only to inland

salus on short term basis (i.ee excluding receivables
arising out of deferred nayment sales and exports)e



APPENDIX-I
Con d.¢ )

(iv) Stocks of spares are not inclutled for norms, since in financial
terms they are not significant in many industries.  Banks will
ascertain requirements of spares for individual units. They

should, however, keep a watchful eys. if spares exceed 5% of
total 1nuentories.

»#(y) Heavy Engineering will include supply of whole or substantial

plants involving long manufacturing period, i.e. sugar, cement,
steel and textile plants.

~

Reproduced from 'Report of the Study Group To Frame Guidelines -
For Follow=-up Of Bank Credité{ Reserve Bank of India, Sombay 9975!

pages 20=22'%.

-
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ASSUMPT IONS MADE IN COMPUTING THE FINANCIAL RATIQS

CURRENT ASSETS ~ Inventories (Raw Materials, Stores, Spare Parts and

( CoC components, Work-in-Process & Finished
Goods), »

Loans & Advances (net of tax paid in advance),
Sundry Debtors (Receivables),

. Market Value of Quoted Investments (Free Securities) &
Cash and Bank Balances

QUICK ASSETS ~ Debtors,

' ‘ Loans & Advances (net of tax paid in advance),
Market Value of Quoted Investments &

Cash and Bank Balances

CURRENT LIABILITIES = Tax Provision (Net of Advances),

g Bank Borrowings (excluding ¢
Borrowings against mortgage
Borrowings against debenture
Deferred Payment Liabilities
Deposits from Publlc &
Other Deposits), J

Sundry Creditors,

Other Current Liabilities. '@
Other Current Provisions

DEBT . - - - Borrouings from Govermment and Semi-Goverrment,
Statutory Financial Corporations and other
“institutional agenciss, ‘

Borrowings from barnks against own debentures and
other mortgages, &

- ¥0ther Borrowings" against oun debentures, other

mortgages, deferred payment liabilities and Publlc
and other deposits.

EQUITY ~ - = Paid-up capital (ordinary and preference shares),
ferfeited shares and all reserves.

Note 3 Averages have been computed on the basis of current and
previous year's figures.
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CHARNCTERISTICS OF PARTICIATING COMPANIES

Sectoral Classifications

a Public Sector

b Private Sector

Management Styles

a Government associated companies
Widely held companies»managed by
professional directors

¢ Foreign Subsidiaries

d Members of groups of companies
(Previously managed by managing

agencies :
e Family managed: companies

Nature of Industry/Business

o o o 0

o o - 0

Manufacturing~high technology
Manufacturing-low technology
Processing ‘

Mining

Construction
Marketing/Trading

Agro=based industry

Transportation, Communication,
Public. Utilities, .etc.

Others

Number Percentage
to total
17 23462
55 76,38
72 100,00
17 23 .62
7 9,73
15 20.83
22° 30455
¥
11 15.27
" 72 100,00
12 16466
24 33433
18 25.00
2 2.78 .
2 2478
8 11412
1 1.38
3 417
2 2.78
72 104,00

Contdocn. L]
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Sales Volumet

Over Rse2,000 million

Rse 2,000 million = Rse749 million
Rse 750 million = Res 249 million
Rse 250 million = Rs 100 million

Below Rse 100 million

Total Assetss

Over Rse 2,000 million
Rse 2,000 million — Rse749 million
Rse 750 million - Rse249 million

Rse 250 million = Rse'100 million
B8elow Rse 100 million

APPENDIX-TI1

(contd ee )

Number Percentags
to total
7 9,73
13 18404
17 23462
22 30455
13 18.06
72 100 .00
-8 1112
12 16,66

]

16 22,22
16 22422
20 27.78

72 100,00
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 DISTRIBUTION RANGE OF 11 RATIOS FOR 72 COMPANIES
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APPENDIX=VII

DISCRIMINANT ANALYSIS FOR EFFECTIVE (23) AND NOT-EFFECTIVE (8) COMPANIES (REMOVING OUTLIERS AND
COMPOSITE VARTABLESY QUICK ASSETS AS PERCENTNGE OF CURRENT LIABILITIES INCLUDED.

3mmmw of 3mmhwvow wahmwm:om meOhmww:msw . Hammmamsom noﬂmMpwm@o mm%mwzm
variables variables . in © " Co=afficient | _ 1,0 relative of

Variebles (Ratios) of of Group of of impartance variables in
Group I Group II means .variables variables of AIIMIkpﬁﬁwmusm of rela-

(23 companies)(8 companies) (a-b) APAQ x ¢)| ‘’varlables e ' tive importance

1« Quick Assets as percentage of 57465 68,94 ~11.29 ~J410654 10202 13,99 111
current lirbilities

2+ Average finished goods as 21,55 30.38 . = BeBJ ‘ ~0,01971 0.174 2,02 VIII
number of dayd sales : h

3e -Average raw materials inventory 85476 112611 | ~26.35 © =0 H1369 04361 4419 VII
as number of days' consumption ’ ‘

&, Rverege receivables as number 3077 52.64 =21.87 0e02259 0.494 " 5e75 VI
of dayd sales N - -

5e Sundry creditors as percentage 18.61 23.66 - 505 010126 De511 " 5495 v

.

of raw materials consumptian . .
+ operating expenses axowcnwam

- Wages ! B
6e PAT .- as percentage of salas 4445 2.29 2416 1442699 3,083 35.85 D ¢
7. Sales as number of times of 1.66 1017 0449 4431673 2,126 24,74 _ I1

Totzl assets :
Be Debt as percentage of equity 36.18 66425 30,07 002146 04645 751 14!
F = 3.71 with D.fle = B and 22 Significant at 1 percent level

Correct classification = 90430% ’
Probabili .5 Tsrn = (.20




.- o o
Satic G

AOANV uoTeTooadapelyd 40 abajusoazed

In Tty 32¢°0 rAAZ% M ‘ 99°9Z~ 6.°58 ¢I°%6S se sueol wing 3J04s TejuswaIoul °*J1L
(52) +3ge0 4o
‘ SOMTT JO %AQUNU se mmﬁﬂmwwmw
1IN - zste ZLL®0 9cesT 0~ Z5°S 12°¢ £T°6 - ©2T307UOAUT + 88TqeNTa08Y °6
AmNV 5368S8€ 3UsIINg
IX 1% 124 M1 $2200°0 88°0l- sil*ay Ts%4e 40 abejussaad se sjessy HIINY 8
- AﬁNv seres
XI LT age°o Z26012°0 : | EA” s8°a2 8B*6Z 4o afejusozad se UOTINGTIUG] *)
IIIn so°¢ . 895 °0 02zZa°0~ - L0°0g- S%°99 81°9¢ Amuv A3Tnbe jo abejuoalad se 3gaQg *9
Ava s38sse Te303}
IT BTS2 SIS°S 02961°T1 . 6%7°0 LT°T 99°T 40 SOWT3 Jo Iaqunu se soTBeg °G
I ac*sz . 6T5°S L8yss e 91°2 62°2 ah*y hqu es{es jJo obejuenicd se Jvd *y
| Anuv sabem
BuipnTaxs sesusdxs 6utg=aado
‘ + UOTjdwnNsUOd STRTIBJEW MRl J@
X XA 6v0°0 6L600°0— cH*s - 95°%2 T19°8) poejueazad s si0371p3Ia AIpung °¢
’ . nN~v gaTes ,sAep Jo
Al ve ST T9¢°s L9EST 8 L8°* L2~ v9°2Z5 : LL*0E Isqunu se SaTqenTadal abexany °Z
. . (tz) soTaTrTqR TT JuUeIIND
IlI 67 6T vage £L00¢° 8- €211~ v6°89 g8°LS Jo abejuiolad €8 sjessy HoInph °1
oauet dur @3 (L) (2) (s) (%) (£) () (1)
SATISTOL § _C{ serqetaen :
LM@MMMMwmﬂNdeM. ) Jo (o xp ) (3-=) (seTuedwos g) (seyuedwod £2) ANV
) 40 9ouUE330duy sSBTQBTIBA JO SBTgeTIBA Jo suesw 11 dnoan Jo 1 dnoag jo
BNY3=TA . mONTEA quatatygeo) dnoasg uy seyqetaen seTqeTIeN o
QCﬁxMMm ebejuoaloy whﬁﬁwwﬁom;uH JUBUTWEIAS Y] 9aLaI344TQ 40 sueey \to.ﬂcmm& AmCﬂummv SOTqR T ;
) (4. (s (e - () Q) i \

(S318YIHYN MIN

S3INVAL0D (8) 3INILJ3JIF-10N ONY (£2) A




. ARPENDIX VIIT (Contd.)

N G D (2) (3). (4) » () . . (8 .. (D . (8)
s "
11 Interest paid as 20,63 50.92 ~30.29 . = 0.04279 .  1.296 . 5,92 . VU .
percentage of . ) i
, P8I (z,,) . . %

F'= 4,80 with O.Fy = 11 and 19 Significant at 1 percent level

Corract Classification = 97%; Probability of misclassification = 0,065

Oy = 18.604 D = 5.013; Cut off Score D* =0, + 0, _ 4q g1

2

If the value of the discriminant function is >» D*, the company beldngs to Group I®*(iwe. group of effectivd’
companies)

If the value of ths discriminant function is&( D*, the company belongs to Groud II (i.ce group of not effective
~ companies
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NPPENDIX~IX

VARIMAX ROTATION OF FACTOR ANALYSIS OF THE SAMPLE OF 31 COMPANIES
(23 EFFECTIVE AND 3 INEFFECTIVE COMPANIES)
. Factors
Variables (2} T 1 ITI 1V
1. Quick Assets as percentage of ] T
Current Liabilities 0. 637 012286 Je248. =0,539
2. Nverage-Receitvables as number 0,935 -.150 0.098 D.156
of days‘Sales _
3. Sundry Creditors as percentage 0. 845 ~0,176 0,093 =0.036
of RM Consumption + Opocratiig i
expenses other than wages
4e PAT as percentage of Salas 061 0s443 0,745 ~0.130
5. Sales as number of times of ~0,432 0.286 =0,740 04211
hssets - -
6. Debt as percentage of Equity De140 0,771 7 0,527 00054
7+ Contribution as percentage of Ns 423 J.504 .,§.524 0.344
Sales ..
8+ Quick #&ssets as percentage of 3,757 0.032 0,175 =511
Current Assets
9, Roceivables + Inventoriecs - wJa% 62 00256 0,745 0.094
Creditors as number of times
of Debt
10.Incremental shot term loans as ~0.010 ~.NNY 0,076 0.883
percentage of DAT + Depreciation
1%.Int2rest as percentage of PBIT 0,107 -0 874 -0.022 0,062
Variances 36707 26153 1,501 10223
Porcentage to Total 34 19 14{‘ 11

Variance .




APPENDI X=X

EXCERPTS FROM QUEST IONNAIRE AND
RESULTS OF STATISTICAL TESTS ®

- A CROSS=CULTURAL STUDY OF
MANAGEMENT PERCEPTIONS OF THE WORKING
CARITAL PROCESS IM LARGE INDWYSTRIAL CDRPORATIONS

1« How would you rate the odge your company has over your major competitors
as a result of ¢« o o

a Technology? rees No significant difference
b Product leacvership? eese No significant difference
c Efficiency? seee

d Market share? seee No significant Aifference

2. During the past year has your company experienced financial surprises
that have affected your financing alternatives?

~

3« Currently, how would you rate the reliability of your company's
predictions related to -

a Cash inflows?
b Cash outflows?

4, Relative to cther companies in your industry bhow would you rate your
company's current ...

\

+.a Profitability? (net income/total tangible assels) .« Significant

' difference
+ b Ligquidity? (cash or its eguivalent) ees Significant difference
+ ¢ Financial mobility? (the availability of short-term
financial and ecocnomic resources for response to
unexpected changes in cash flouws) eee Significant difference

* Statistical results indicate whether the perceptions of managers of two
groups of companies (30 effective and 16 not-effective)differ edignificantly

or not at 5 percent level of significanca.

* Significant differenca.

Contd.. s
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7. -The

<‘ihcféasinéthe future level and/or growth of total profits

»To provide a financial buffer in nrder to minimize the

RPPENDI X=X
con d...

following is a list of long-term financial planning objectives.
Your company, which onc of these objectives would you consider the oe

Most important?
Second most important?

Least impogtant?

Objectives‘

Increasing the future level and/or growth of sales

. . No
Increa51n? the future level and/or growth of earnings per signifi-
share . cant
Increasing the future level and/or growth of dividends differ
per share ance

Increasing the future level and/or grawth of return on
shareholders' capital

DR PO SR - DC MIIEIE YO

following is a list of working capital management objectives.
your company, which one of these objectives would you consider the see

Most important? -
Second most important?

Least important? ¢

fbjectives

. To provide the cash, debtors, ipgentories 2nd short~term }

credit necessary tc support the anticipated sales in a o |
defined planning pericd

effect of surprises in sales of materials, production, i No

labour, credit and transpartation ] signifi-

To minimize the balances in cash, debtors, irnventories c§nt

and short-term debt differ-
. _ { ence

To evaluate changes in esach current asset as an invest- '

ment decision and fo minimi¥e the cdast of short-term
credit.

following is a 1list of problems encountered in the’manégemant of

working capital. For your company, which of these problems would you
consider the c.e :

o0 op

Most important? -
Second most imponrtant? . '

Third most important?
Least important?

Contd. o



APPENDI X=X

(contd (X )
' Prqblems
4 Fforecasting sales ]
2 Forecasting the use and/or cost of materials and g
supplies
3 Forecasting the supply of credit i No
4 Forecasting the outflow of cash } elgnifi-
5 forecasting cash %nflow g cant
6 Extension of credit diffor~
7 Collection »f short<term credit i
8" Managing the production process - § ence

8. In your company, how would you rate the importance .of each of the
following working capital policy decisions?  fstablishing policies

ralated to esee §
Policy Decisions ¥
. 3!
a Prices of products |
b Minimum and maximum level of cash and/or equivalent § Not .
¢ Credit terms and/or credit extension | tested
d Credit collection §
e Stretehin: the payment »f creditors for goods and seruices!
f Inventcry valuation and/or inventory control systems i
g Reeceetth and engineering commitments - - §
94 Which nf the policy decision in Quesiaon 8 would you consider eee
¥
a Most important? } No
b ° Second most important? .. . i Significant
¢ Least important? ‘ '} difference

10+ In your company, how would you rate the importance of the following
working capital activities?

Working Capitd Mctivities

a | Planning the cash budget

b i Designing sales strategies and product promotion

c Receiving cash inflow; paying debtsy investing
cash balances

d Arranging for short-term borrowing at banks or with
trade creditors

e Planning and scheculing production activities
f Purchasing of materials and goods

g Credit extension ancd collection

Not
tested

ICHAPCBE B WS P P P WL Y

11+ Which of the working capital activities in Question 10 would you
consider saee

a Most important? 3 No
b  Second most important? significant
C  Least important? } difference

COntd....



APPENDIX=X
con Lee

12. At the current time period how would you rate the permament nature
of each of the following acecounts relative to the level of rupses
involved?

Accounts
a Debtors ]

b Inventories

. Net ¢ d
¢ Creditors for goods and services ¢ tsets»
d

fther short term debt

13, At ths current timec period how would you rate the concentration of the
following accounts?

Accounts
a Debtors \ - l
b  Creditors for goods and services § Not tested

c Nther short-term debﬁ . i

14+ Given your current valume of sales, how would you rate the following
techniques with regard-to changing the level.of. uworking.capital?. . 7
2 A ot .- . : tooa .". i 5
Techniques

a Technolngical develaopments in production and engineering g
b Changing the organizational structure _
c Improved internal communications netweork for forecasting §

sales and production No
d Improved finance technigues in managing cash inflows and gignificant
out flous { difference
c Improved sources of credit or permansnt capital ]

15, In your company how would you rate the internal communications network
in the management of working capital between ees

a Production and Marketing s No significant difference
+b Marketing and Finance ass Significant difference
¢ Fipance and Praduction eee No significant difference

Contd...



APPENDIX=X
(contd «.)

16« Compared. tn other compenies in your industry, how would you rate the
system your company has for managing the ...

2]

XtwjTJO 0o QO OT

Receipt of Cash? e

Investment in short-term securities? .e

Extension of trade credit?
Collection of credit sales?

Raw materials balances?
Production process?

Distribution process?

Payment of short-=term debt?
Requisition of shart-term debt?
Purchasing materials and services?
Process of forecasting sales?

PSR e JIBCICIY MO IO 1S

No significant
difference .
Significant difference

No significant difference

17« In your company how would you rate the importance of financial ratios
as tools for making decisions concerning the upper and/or lower limits

of the es e

a Cash balances? ‘ae

b Investment on short-term sccurities? .
+c Extension of trade credit? .o

d Collection of credit sales? i

e Investment in inventories? ! No

f Trade credit payables? g

g Shdrt-term bank credit?

+ 18,

No significant

difference
No significant

difference
Significant difference’

¥
significant difference

do u have a gup_that specializes in managin

current assets as investment decisions? ene

Significant difference
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