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Abstract
An attempt has been made in this paper to test Fsafehi 8ong Form of Efficient Market
hypothesis in the Indian capital market. The Senaing Form of Efficient Market has the
underlying assumption that all the public information is incorporated into stock price. In
order to test these hypotheses, we have used market valuation eneb3bin's Q and
financial distess model of Z seceranalysis. Thesason for choosing these measiis that
they have almost used all the public information for calculatigrart from this, this paper
also tries to pedict futue performance of the firm thugh Dbin’s Q. For this purpose, the
Discriminate Model is conglicted based on the decisiane that if firms Q value is mar
than 1, then the firm has low qivability of entering financial diséiss. This paper has
following premises for consticting the Discriminate Model that If the firm seesifbbin’s
Q moe than 1, it is financially healthy ¢@) or else, it is sick (). The Dbins Q
Discriminate Model pedicted that the 56 firms (fm the sample of 64 firms out of the total
sample of 148) a&r financially healthy and pbabilities of going bankipt for these firms
are nil. In oder to validate our model, weim Altman Z scag analysis on the same sample
of 64(Whee Tobin’s Q value mar than 1)and it prdicted 52 firms (Z sceris geater than
2.90) ae financially sound. Hence, it is concluded that our model hedigiive ability vey
similar to theAltman Z scag analysis in prdicting the futug corporate performance.

1. Introduction Financial distress canfatt the firm adversely
in generating further capital from the market. It

CorporateValuation is a buzzword in | q b ol di q
which earnings ability of the corporate i2lso produces substantial losses to creditors an

judged.The diferent types of valuation mea. Stockholders. Firms &cted by financial dis-

sures have been practiced across industridEess share the similar characteristics (Ran et.al,
There are three commonly used methods gpoz_). Thereforeaquel cgn bg constructed'to
valuation, namelyearnings based method, asPredict the corporate financial distress. Past lit-
set based method and market value of sharg@tures related to financial distress models such

for valuing the business (Ramanujam.p.35’oas Beaver (1966), Altman (1968), Altman,

2000). These measures have used predo jaldeman, and Narayanan (1977), Ohlson

nantly to assess corporate creditworthiness.(l.gso)’ etc. predicted the potential business fail-

When the corporate is unable to raise revenﬁjée'dThe pt;oxy :or corporate pehrforme:nce have
above its obligations, it is in financial distresd!S€d NUMDET OF MEasures such as returns on as-

and that would lead to corporate bankruptc?et’ returns on capital employed, book value to

Corporate bankruptcy is a tool to féifentiate marITet V;'_UE.’T?bin’S Q etc.Thisf paper has
better performing firm from the padrhis pa- employedTobin's Q as a proxy for corporate

per chooses to address the issue of how gOBSrformance. The purpose of this paper is to

the corporate performance measuresto predf?:'iOpose amodel to predict the corporate finan-

the financial distress possibility in the firm cial distress. This financial distress model can
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be used to predict the firm performance in th2.2. Financial Distress Models
future. So far most of the corporate failure Corporate financial distress models

predict.ion mgdels have extensively used rati,ﬂave been successful in classifying the firms.
analysis. This paper has attempted to pred'ﬂ*\is topic has attracted continuous interest due
the corporate failure through corporate perfort-o volatile nature of corporate performance over
mance measure. the years. Altman (1968) has developed a model
This paper is @anized in the follow- for predicting corporate financial distress based
ing way The following section reviews the lit- on the reported financial statements of firms.
erature on corporate financial distress modelsle used weighted combination of five ratios to
firm performance measure and control varipredict the financial health of the firm. The
ables. The section thereafter presents modasults out of his analysis have predicted 95%
construction using linear discriminate modelfuture bankruptcylt is evident that the firms
followed by a section that describes Model vaanalysed by him went bankrupt on the average
lidity (Altman Z Score). The last section ex-of seven and one-half months after the finan-
plains analysis and conclusion. cial year This is the motivation behind this pa-
per that if any firm scoring below 2.9 in Z score
analysis will have high chance of going bank-
This section reviews corporate finanyypt in seven and half months after submitting
cial distress models, firm performance measufighancial statements. Beaver (1968) constructed
(Tobin’s Q), and control variables applied ing similar model but he used a dichotomous clas-
linear discriminate model. sification test to determine failure and non-fail-
2.1. Semi & ong Form of Efficient Market ~ ure firms. He also used combination of 14 ra-
o ) ) ] tios as tool to predict the corporate failure. Amy
The eficient marketis one in which the and Ling (1987) used five financial states to

market price of a security Is an unbiased eStJi'pproximate the continuum of corporate finan-

mate of its |Qtr|n5|c value (Prasanna Chandr%ial health. Their model estimated the probabil-
2_005)' Pgst Ilteraturgs have provgd that the IriltS/ that the firm enters each of five financial
dian _c:e}pltal market is under semi .strong forMiates such as financial stabilitgducing divi-

of efficient market where stock prices rEﬂeCtdend, default on loan payment, protection un-
not only all information found in the record ofder bankruptcy act, and liquidation. Edward
past prlc.es anq vqume; but glso aII.other P“?1972) found that discriminate analysis can be
licly available information. It is elucidated in used to predict business failure from account-
the following way that stock prices can deviatﬁ-eng data. Marc (1974) The failing company
from the intrinsic value but the deviations are. Jdel was developed to predict corporate fail-
random and uncorrelated with any observablgre_ He used discriminant analysis to test the

variable. Bgsed on this assu.mpno'n, this papﬂglpothesis that the Failing Company Model can
uses following measures. It is obvious that th8istinguish between failing and nonfailing
Tobin’'s Q and Z score analysis is measur

2. Literatur e Review

ms. His model distinguished failing from non-

through public mformatlon: If results of thosefailing firms with an accuracy of approximately
analyses are complementing each qtlten, 94 percent, when failure occurred within one

it is understood that all the public informatior&,ear from the date of prediction, 80 percent for
are rightly spread in the market place. failure two years into the future and 70 percent
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for failure three, fourand five years distant.

Financial distress studies after 1980 predomi-
nantly used logistic regression analysis. It is evi-
dent from Ohlson, (1980), and Ran et.al, (2002).

Dhumale (1998) used cash management modelb

and earning retention, by using logistic regres-
sion to predict corporate failure.

2.3. Market Valuation Measure (Tobin’s Q)

Tobin’s Q is a very widely used mea-

sure of corporate performance in past literatures c.

It is defined as the ratio of market value of the
firm to replacement value of the assets. Inter-
estingly original definition of Q has few prac-
tical limitations such as availability of timely
and accurate Q date. It is understood that even
computational procedure also is faitilt to
employ Kee and Prulti (1994) found approxi-
mation for original Q value and it is computed
by book value of debt plus market value of eg-
uity plus book value of preference shares over
book value of total asseWolfgang (2002)

stated that Q value greater than 1 indicates thatCI

the firm has performed well and it is implied
that the firm has created a positive cash flow
over the expenditure. In contrast, a value of Q
lower than 1 showed that the firm did not gen-
erate revenue over its expenditure and it cre-
ated only negative cash flowhis is suficient
motivation for this paper to adopt nature of Q
value for predicting the corporate performance.

2.4. Control Variables

e.

The following control variables are used in this
study It is understood that these variables can
affect Tobin’'s Q value

a. Returns on Assets: The profitability of §.
an oganization is measured through
ROA. It indicates the &ictiveness and
efficiency of an oganization in gener
ating earnings. It is calculated by divid-
ing earnings before interest and taxes
(EBIT) by total assets. This has been

used in previous studies as firm perfor-
mance indicators by Jirkammeesri &
Sudhir C.Lodha, 2004. It is denoted by
FR

Log Sales: This factor has a significant
influence on the performance of a firm.
Hence, size is measured by the logarithm
of sales (Jirayammeesri & Sudhir
C.Lodha, 2004), It is denoted by FS

Log Asset: It is measured as the natural
logarithm of the book value of total as-
sets as of the latest year-end. Chi (2004)
found that firms asset is significantly
related to firm performance. Bigger as-
set size helps firms to borrow money
from the bank at cheaper rate of inter-
est, because those firms had the least
chance of going bankrupt. Firms with
more fixed assets can easily expand their
business through debt financing. It is
denoted by As.

Earnings to Price: It is more appropriate
to calculate shareholders’ returns with
reference to the market price of a
companys shares. It is measured by di-
viding earnings per share by market price
at the end of the year (Jiammeesri

& Sudhir C.Lodha, 2004).it is denoted

by FEp

Current Ratio: It is calculated by divid-
ing current assets by current liability
is a measure of the firmshort-term sol-
vency (PandeyP 520, 2005). It is de-
noted by FCr

Price to Bookvalue It is calculated by
dividing market price of equity to book
price. This measure can explain the
amount of premium an investors will-
ing to pay for equity shares with respect
to book value. It is denoted by FPb.
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2.5. Researh Questions: and objective of the papdt is used to classify
yobjects into two or more groups based on the
_ knowledge of some variables related to them
1. To test Fam& Semi $rong Form of (Namundkarp.284, 2002)The objective of this
Efficient Market in the Indian capital gnaysis is to find linear relationship among the
market variables which best discriminates between the
2. To formulate the statistically significantgroups which are being classified. This tech-
model to capture the similar characteristicaique is predominantly used to make predic-
exhibited by firms to predict future tions in problems where dependent variables
performance appear in categorical data. Perhaps, the fore-
most advantage of discriminate analysis in deal-
ing with classification problems is the poten-
o tial of analyzing the entire variable profile of
3. Corporate Performance Pediction Model  he opject simultaneously rather than sequen-
This section deals with construction oftially examining its individual characteristics
corporate performance prediction model anfAltman, 1968). This paper is concerned with
sampling plan. This paper has following pretwo categorical groups, consisting of Q value
mises for constructing the discriminate modegreater than 1 (qualitative value assigned 2) on
if firm securesTobin’s Q value of more than 1 the one hand, and Q value less than 1 (qualita-
then it is called financially healthy firm (Q>1) tive value assigned 1) on the otfiére discrimi-
or else, it is sick (Q«<1). It is evident from thenate equation is,
past research that if Q value is more than 1, itigpin's Q (1 and 2) = (B1 x FR 432 xFS+33
understood that the firm creates positive cash  xp+p4 xFEP45 xFCr 436 xFPb) + »
flow and has low probability of falling
bankrupt.

This paper has following hypothesis for stud

3. Reliability of firm performance prediction
model is tested against Altman Z score.

This firm performance prediction
model is used to classify the cases into two
3.1. Data groups namely better performing firms and poor

The data that have been used in thigerforming firms. There are 64 firms which
paper were obtained from PROWESS, a finariave secured Q value more than 1 and the re-
cial database of Center for Monitoring Indiarfnaining 84 firms obtained Q value of less than
Economy (CMIE). The data sample consists of- The ultimate objective of this analysis is to
manufacturing firms alone chosen from firmslassify all cases into two groups based on their
listed in CNX MIDCAP index of National Stock Q Value.

Exchange (NSE) as on 3March 2005. The The variables used in the discriminate

total number of firms taken for study is 200 buhnalysis are reported ifable 1. It is proved
only 148 firms belong to manufacturing sectorhat all variables have significant relationship
There are 64 firms who ha_mve o.btalned Q valugith discriminate modelThe Wilk’s Lambda
more than 1 and remaining firms (84) haves the ratio of within group sum of square to the
secured Q value of less than 1. total sum of squares. All the variables in the
3.2. Discriminate Analysis. discriminate analysis haw/ilk’s Lambda of
less than 1, which shows that these variables

This statlstlcgl tec.hnlque 'S Chosenare indicating strong group téfencesThe F
after thoughtful consideration of the problem

SMART Journal of Business Managemetudies Vol.2 No.1 January-June 2006 23



test is the ratio of between groups variability toY = 2.638+6.819(ROA) — 2.216 (EP) + 0.237
within group variabilityThe F test value is used (PB) + 0.257 (CR) - 0.153(Log Sales) —1.147
to obtain observed group significance level. IfLog Asset)

is obser_ve.d from.the. f[able that all the variable\ﬁ/here Y would be the discriminate score of
are statistically significant. any firm whose date is submitted according to
In addition to this, Box test of equal- model requirement, this model classified 85
ity of covariance matrices is done. BeWl sta- percent of the cases correctp out of 64 firms
tistics tests the null hypothesis of equal popuwhich have Q value of more than 1), only 56
lation covariance matricehe Boxs M sta- firms are correctly classified as group 2 in dis-
tistics for above problem 573.251 (Approxi- criminate analysis. This paper is very much
mation7.879), which is significant at O level. concerned about firms with Q value of more
According to Classification Matrix, 85.8 per-than 1.The reason is that these are better per-
centages of cases are correctly classified. THigrming firms, which have high chance of sus-
shows that this model has 85 percent of preditaining its revenue steams in future. Finaily
tive power over variables submitted,t assurnis observed that these 56 firms can perform well
ing the input data is relevant and scientificallyn near future. In order to validate our discrimi-
collected nate model, Altman Z score analysis was

Table above provides informationapp”ed to 64 firms (which belong to group 2)

regarding statistical significance of discriminate 4. Altman Z Score — ModelValidation

model. The Eigenvalue '_S an |.nd|cat|on O_f thEAItman Z score analysis is used here as a tool
length of the correspond'mg El'ge.nvecfb'lms to validate fitness of discriminate model used
value shows that model is statistically fit. Thefn the previous section. Altman Z score analy-
canonical correlation measures the <associati%ri15 is used predominantly to identify the firms
between the discriminant scores and the 9roURSHich are on the vee of financial distress in
The canonical value is approximately 0.7, Whic'ﬂear future. This analysis is based on the past

indicates a strong correlation between the di§,-ealr financial data of the firTo be precise, it

crlmlnant;[ scores aond tr:je_ngqurouwmkl S IﬁVTIE’da predicts the probability of a company entering
ranges between O and The result oMilk's into financial distress within 12 months. This

Lambda is 0.530, which |'nd|cates the ,gro_uBaper applies Z score analysis only to 88 firms,
means are diérent. The chi-square test indi- which securedrobin’s Q value of more than
cates that the discrimination between the tw? In order to find out how many firms has high

gr(I)up§ IS .hlg't;.ly S|gn|f|cr?nt. TTZ IS be(I:ausle Tﬂrobability of entering into financial distress,
value is significant at the confidence level o tis computed in linear equation

100 percent.
Z=1.2X1+1.4X2 + 3.3X3 + 0.6X4 + 1X5

In order to classify the groups accord-x1 ~ Working Capital /Total Assets

ing to their characteristics, the result of Canoniy 5 _ o000 EarningsTbtal Assets
cal Discriminant Function Cok¢ients and

) ] X3 = Earnings before Interest afidx / Total
Functions at Group Centroids are used.

Assets
According to the analysis, the canoni-X4 = MarketValue of Equity /Total
cal unstandardised discriminant function is Liabilities, and

X5 = Sales Total Assets.
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The scores of this analysis are used to classify firms into three categories

Score Interpretation

2.90 and above Firm has low probability of finahdistress
290-1.23 Grey area — Firm requires carefulitoang
1.23 and below Likelihood of insolvency within @rbnths

Out of 64 firms analysed, only 52 firms have secured score of 2.9 and above and remain-
ing 12 firms have obtained score below 2.90.

Conclusion

Famas semi strong form of Bfient market has stated that all the public information is
reflected in the performance of the compartis paper has empirically proved the semi strong
form of eficient market through following measures

Criteria Tobin’s Q (QValue<l) Z score (score <)2.9

Number of firms correctly
. 64 52
Classified

From theTable, it is understood that classified into group 2. According to decision
market valuation measure has predicted 64 firmmsle, these 56 firms continued to perform well
are financially sound. But the Z score analysis future. In order to support this claim, Altman
revealed only 52 firms and these firms are i@ score analysis is used to find worthiness of
the Tobin’s Q 64 firms. It is evident that first these 64 firms, which are having Q value of
hypothesis is statistically proved. In order tanore than 1. The Z score analysis of financial
prove second hypothesis, this paper has dediistress has predicted 52 firms are out of bank-
sion rule that if any firm scord®bin’s Q value rupt situation in the near future.
of more.than 1 then it can be cohsidgred b(—j:tter In the light of above observation, this
performing. In order to prove this, linear dis-

. del i lied lassify the fi paper has concluded that linear discriminate
criminate model is applied to classify the MYnodel formulated according to decision rule is

into two groups - firms with Q value of moreproved to be right. The finding of the corporate

?ﬁn és;dl\zl.r;ns W'_tth value _Of .Iess tpalr;;'performance prediction model (Discriminate
€ ldcap index consisting o Analysis) is similar to Altman Z score analy-

manuf ring firm r for analysis,. .
anutacturing s are used for analys Ssis. Hence, this model can be used as an alter-

These firms are classified according to their (Rative model to predict the firmperformance.
value. Finally out of 148 firms, there are 84
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Tablel: Tests of Equality of Gloup Means

Variables Wilks' Lambda F dfl df2 Sig.

ROA 0.811 34.116 1 146 .000

Earnings to Price 0.911 14.229 1 146 .000

Price to Book 0.816 32.889 1 146 .000

Current Ratio 0.903 15.703 1 146 .000

LOG SALES 0.722 56.102 1 146 .000

LOG ASSET 0.891 17.791 1 146 .000

Table 2: Discriminate FunctionAnalysis Results
Canonical
Functions | EigenValue Wilk's Lambda | Chi-square | df | P value
Correlation
1 0.885 0.685 0.530 90.688 6 000

Table 3: Functions at Goup Centroids

Groups Root 1
1.00 (Q value less thanl) -0.816
2.00 (Q value greater thanl) 1.071
Unstandardized canonical discriminant functions evaluated at group means
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