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ABSTRACT

The purpose af the present research effort is to examine the
intertemporal relatinnships among the share price indicators of
five regional stock exchanges at Bombay, Calcutta, Madras,
Ahmedabad and PDelhi. For each regional share price index the
montiily changes, both absolute and percentage, are compiled and
carrelated with each gother and all-India index over the Cime

771 to June 1585. Ine lag of each regional price

poa

periocd  Hercl
relative has been regressed against the lag of all India price
relative with its lead and lag variables. Finatly, an attempt has
been made to examineAthe inter-regional relationships among the

five indicators by using the recursive regression method.



The stock exchange is a powerful institutional mechanism
which facilitates the trading (viz. buying and seliing) of
securities. Its function 1s to provide active secondary market
that ensure 1iquidity, transferapility, and price stability to the
tradging of seclrities. AL present, in tindia, tivere are 15
Srgari=ad sbachk 2uciranges estadiishied as associabted coapaniss or
timited liabilibty companies in different regions of the country.
Each stuck euchange is self-governed and has :1ts own rules, bye— -
laws, and frading practices under the uverall, provisions of the
Becurities Contracts Regulation Act and duly apéroved by the
Governuwent of India. It 15 in the interest of investors asz well
as the companies which raise funds through stock markets that
these Exchanéez tunction in an orderly fashion. the sudden change
in market santiments in i986-87 when the two year upward trend in
stock prices reversed has resulted in the realisation that all is
nat well with the functioning of stock markets. On surveying the
Indian scene, number of inadequacies of stock exchanges were
highlighted by the comprehensive repart of the High Fawered
Comini ttes 303 Stock Exchanges Reforms. Inter—-alia, weak
organicatiural  structure, non-praofessianal limited membership,
dominaticon  of 1arger member brokers were lidentitied as major
weaknesses [see Patil (1984, 1987)1. For an orderly functioning

of the stock markets, it is important that these shortcomings are



remedied. It is in this direction, recently the Government of

India has constituted MNational Securities Board.

Faor an orderly functioning of the securities market, it is
also important that fimancial assets do not differ significantly
in terms of their return on the various stock exzchanges. Thus,
the analysis ot the share price behaviaour and their temporal
relationship assumes significance. vis area has hardly recelved
much attention by the raesearchers 1o {idla. Hith regard to  thie
behaviour and temporal retatiorships of share price indicators

at stock exchanges, there are twa alfertative hypothases:

1. stock exchanges exbibit consistency in the behaviour of

share price indicators aover a period of time,. (or alternatively)

’

2. the geographically separated stock exchanges in fact
have fundamental economic and organisaticnal characteristics that
distinguish them, as a result the financial assets differ in terms

of their return on different stcock exchanges.

The main focus of this paper is tu study the consistency in
the share price behaviour by analysing the intertemporal relations

among the share price indites of five most  inportant regional

stock exchanges. These five stock enchanges are Hombay, Calcutta,
Madras, Ahmedabad and Delba. The sweiection i» confined ko these
five regional SEs for three reasons. First, they are top five

exchanges in terms of their structural importance and market-wise

pattern of listed stocks (see Table 1j.
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Second, shafeﬁolding in India is still an urban phenomenon,
and these five exchanges together caomprise two—thirds of the
shareholding population (see Table 2). Finally, the share price
indices for these stock exchanges is easily-avaitlable from the

Reserve Bank of India Bulletins.

A recently completed study [see Bupta (1987)3 brings ocut
the ‘regional pull ' effect. This implies that the location of a
company s ~egisterad office exercices a definite and fairly strong
effect on Lhe geagraphic distribution pattern of its shareholding.
A5 a resuwlt, the regional stock exchange indicator of share prices
may reflect the sentiments af the investors from that region. he
present gtudy' would therefore provide some insights into the
degrea of relationshiﬁs among local preferenc;; and  attitudes
towards rizsk and return of _variuus regional investors. The
present study is also directed towards presenting the evidence
about  the movement of other regional share price indicators in
canjunction with prices on the Bombay Stock Exchange. As  the
results of Gupta’'s study (1987} clearly indicate ‘that regional
stock exchanges cater to the requirements of regional investars,
the evidence would determine whether the five most well known
stock eichanges are unique only in terms of location, or whether
they also differ with regard to short—term price movements. The
 scope of the study is limited to the analysis of co—movements in
share price indices of various regions. No attempt hias been made
to test the efficiency of the stock exchange price i1ndicators or

of the stock market.
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Far the purpose of analysis, the study uses the share price
indices of five regions as published by the Reserve Bank of India.
The co-movements in regional indices have been examined over the
time period March 1771 to June 1985 by using the monthly figures.
The discussion in the paper has been divided into four sections.
First section explains the index system of the Reserve Bank of
India as this is ths basis of the present study. Second section
reports the results based on carrelation and regression analysis.
Third ==ction deals with the resuits from recursive regression

mathod. Ard Finmally, tihe last psrt cunciudes the paper.

The Reserve Hank of India Index System

The sample for the computation of regional share price
indices include all the scrips quoted as on March 31, . 1971 at
Bombay, Calcutta, Madras, Ahmedabad and Delhi stock exchanges.
The sample excludes the general insurance companies, natinalised
banking companies, coél companies, companies having their major
“assets  in Pakistan, detunct companies and companies delisted
between April 1, 1771 and January 31, 1973, The financial year
1970-7]1 is a base periaod for its relative stability in  share
prices, comparative all round economic stability and closeness to
the current period. The grouping of scrips is braoadly on thel
lines o©of the classification adopted for the studies on  company
finances undertaken regularly by the RBI and is based on the
Standard Industrial Classification followed by the Government of
India. The main broad groups are {i} agriculture and allied
‘activities consisting of 2 sub groups; (ii) foodstuffs; (iii)

textile etc., (iv) metals and products thereof; (v) chemicals and



products thereof; {vi) other processing and manufacturing, and
{vii} ather industries. Together (ii} to (vi) consists of 25 sub-—
groups and (vii) consists of 5 sub-groups. in total there are 32

sub—groups.

The scrips included in £he samplie is based on (i) the size of
market wvalue of the share capital af the company, and (ii) the
activity of the scrip as indicated by the number of price changes
during the base year. The sample includes both profit and non-
profit making companies and is duly represented by different size
groups of market value of scrips. The sample scrips ensure that
any industrial sub-group covers at least S0 per cent of the market
vaive of the corresponding sub—-group in thf population. The
number of scripts for each region included in the dample is given

in Table 3.

To describe the methodology of compilation of the index
nunbers, the following symboals have been defined:

(1)

F : Weekly average price of scrip i obtained as the average of
t
daily closing gquotations in the week.

(i) _ ‘ (i)
PR : FPrice relative of scrip i worked out as the ratio of P 7
t (i) (1) t

F ¥ where P is the average price in the
1 1
conveniently chosen link week. (The link week i3
continuously revised to bring it close to the current
week).
ng :  NMNumber of groups used for grouping the SCrips. (There are

seven groups viz. agriculture and allied activities;

]



RPIL

AFX

nr

foodstuffs; textiles etc., metals; chemicals and products
thereaf; other processing and manufacturingj; ather
Indusdtries).

Number of sub—groups {(in total there are 32 sub groups)

Weights for group and sub—group. (These weights are
proportional  to the total agverage market value of share
capital of all the scrips belonging to the gfoup/sub*grnup
and guoted on the respective stock exchanges as on March
3i, 1971 the avarage market value is worked out for each
scrip by multipiving the number of shares as on March 31,
1971, by the average of 12 mid-month price quotations

during the base year).
r

The super-scripts 6 and 56 indicate group and sdb—group.

Regional weights proportional to the total market value of
all the scrips belonging to the corresponding sub group at

each region.

Regional Price Index for periocd t. The super-script
attached to RPI would indicate whether it belongs to group

ar sub group.

the subscripts t and 1 indicate the current and link

weeks respectively.
All India Frice index for period t.

Number of regions (In total the indices for five regions



viz. Bombay, Calcutta, Madras, Ahmedabad and Delhi are

computed’.

Wps, Wpp : Pooled weights Ffor the all-India sub—~group/group
quoted at the respective stock exchange, the average
mav et value of scrips guoted at more than one centre

beicg cuunted only once to avoid duplication.

For each region, the price indices of groups and sub—groups are

ghtained as foaliows:

(st nsg 5&59
58). {1}
R = ! l PR/
t R t
i=1
p1 (6} (%) x 100 ¥ =
t
pR(SG) x pr5E) ¢ g
1
. L3 ] g - '.nsg
rpr 58) o Z Weg 91(5[;) - Zwag
t - 4G= - =
[ ng I ng
re1(®) o ZSQ RPI(G) < S u
t *
| o= - et .
The regional price indices of sub-groups (Rplfn Y are used to

derive the all-lndia sub-group price index numbers as follows:

ne nr

(sc) _ (s6)
APIt Zu' apxt / Z{wr

et



nsag nsg

© . Z (s6) 'Z
APIt | ps »‘\P'.lt / lﬂp’

pe=1 ps=1
ng ng
Z (€)
A ¥
APIt = Upg Plt pg
pg=1 po=1
Whenever the prices of scrips change abruptly o account  of

increase in the paid-up capital of companies either Ly calling up
the balance in respect of partly paid up =hares or by issue of
right/baonus shares ta existing shareholders,y; suitable adjustments
are made in the link week average prices in the foliowing manner

50 as ko facilitate camparison.

{a) In case of bonus i1ssues, the previous cum—bonus prices are
adjusted and made comparable with the =x-bonus quotations by the
factor {1 + f) where 'f° is the number of new shares or fraction

of share l1ssued as bonus against every old share.

{b) In case of right issues, necessary adjustments are carried

agut in '¥° For the cash payment involved.

{c) When the price of a scrip increases due to payment of call
money, the previocus guotation of the partly paid up share is
raised to tiie level of the gquotation after the call money hés been
paid by taking the ratio between the two qgquotations as the
adjustment factor. However, the methodology of compiling the

index numbers does not make any adjustments for the price changes

a8



arising on account of scrips being gquoted ex-dividend after the

declaration of dividends.

Relations Between Price Indicator Series

The relationship betwesen the five regional indicator series
and all-India index is examined by employing the correlation and
regression analysis technigues to montilly ciianges, aosolute and
percentage both, in the indexy series. ihe relationship tn level
series of indicators was not considered fur two reasochis. Firstiy,
bEecause of high serial correlation in residuais and secondly, the
study of changes in price levels is of i1importance primarily
because of its cantribution in explaining the short-run price

L4
movements.

The correlation results are given i Tabies 4 and DO, These
results indicate that the movements in indicator series of five

stock exchanges experienced significant relationship with all-

India index. Only in twao cases Baombay and Calcutta the
relatiqnship is strong. The percentage of variation explained in
case oaf Delhi is less than S0 per cent. In order to test the

hypothesis whether the price indicators exhibit consistency over a
period of time, the market model has been estimated. The use of
market model is an efficient way tm investigate the comovements
in price indicators. Given the assumption that the fluctuations
of returns are affected by one common ‘market factor® represented

by all-India price index, the returns of one exchange has been



regrassed against this index. For this purpouse, following mpodeis

have been estimated:

log (By/B, o) = O, + B, log (AL /AT, .) + eh'
log _(ct/‘:t.1) = o, + P, log (AL./AL, ) + e,
log (MM, ,) = O(y + By log (Alt/AIt_1) + 0,
log (A/Ay 1) = X4 + By 1og (AL /AT, ) 4o,

log (Dt/ot—'l) = 0!5 + P log (Alt/AIt_.l) + 0.

The r=ziations between wach one of tihe log of the price relatives
af the indices and the lgg of ail-india price relative have been
estimated using the OLS method. The estimated results are given
r
in Table 6. The results indicate that Bowmbay and Calcutta are
closely related to the market index. The'iz in these two cases is
mare than 835 per cent. The relatiaonsnips between other three
exchanges and all-India index are not that strong. However, tne
the estimated coefficients are significant in all cases. In order
to examine the relationships between the price movement on the
Bombay stock exchange and rest of the exchanges, the log of price
relatives of esach exchange has been regressed against the log of

price relatives series af Bombay. The results abtained by using

the OLS method has been given in Table 7.

The price movements an the Calcutta and Ahmedabad exhibit

stronger relationship with Bombay whereas for Delhi and Madras the

-2 .
R 1s only 31 per cent and 58 per cent respectively.



in order to examine whether the participants in the trading
process on the varicus stock exchanges take some time toc adjust or
to respond to changes in the relative rate bof return of the
market, a lead-lag analysis has been dane. The results for the
lead-lag analysis have been obtained by estimating the following

regressions for each stock exchange:

3.
leg (Xt/)(t_1) = B, + Z Ft+i log (A1t+j.- /Mt-r:l.-‘l) + 9,
i=23

r
The dependent variable log (Xt fxt_1).représent the 10§ of price
relative on each stock—-exchange. Five such regressions have been
estimated using the OLS wmethod. The results of lead—-lag analysis
are given in Table 8. The results indicate that, on a monthly
basis, there is no significant lagging, and the responses are
mostly immediate. The explanatory power of the regressions have

not changed significantly compared to those presented in Table &.

Similar kind of exercise has been done in relating the log af

price relatives of four stock exchanges with the lead-lag
variables of Bombay stock exchange. The results are presented in
Table 9. Except in case of Calcutta and Madras where the prices

seem responding to Bombay prices in immediate month and cne month
after. The influence of immediate month is much stronger. All

other lead-lag coefficients are not significant except the

11



coefficient of the immediate month which is significant in  all

cases .,
Relations Expressed as Recursive System

The correlation and regression analysis presented in  the
previous section provide some insights inta the relationship
betwesn the share price indicators of various stock exchanges.
The lead-lag analysis made an attempt to determine and understand
the stmaltaneity of price-deltermination. Huwever, this analysis

has number of ilimitations to study the simultaneitby.

For example, the wmetnodology applied in  the precesding
section treats regression eguation of each stock exchenge in
isolation, idignoring the simultan=2ous effect frow other exchanges.
The problem of simultanéity arises because of the domination of
Bombay stock exchange in Indian stock market and thus influencing
the operations of okher euchanges. The influence of one regiunal
étock exchange on opitbers would be in addition to  the mpacro
infiluences on the market‘as a whoale ftur whaich an all-India index
usually may serve as a .Eurrogate. Therefore, the model as
estimated should incaorporate these interrelatianships as welil as
the relationsihip of Eagh regioinal stock sxchange with a market
represented by ali—lndia indenx. The single equation nudel waould
fail as the residuals of each estimated model wouid be highly
correlated. The answer to bthis probiem may lie i1 structural
simaltaneocus equation wmodel. Yet it is prubably urnnecessary Lo
use a Ffull structural simultanecus equation since many of the

endogenous coefficients may not be significant._ The endogeneous



coefficients for the most passive stock exchange would most likely
be insignificant. it is possible to restrict the full structural
simuitaneous equation model by formulating the eguations model as
recursive system. The present section uses this methodology of
recursive regression  system as developed by  Wold {1954) to

estimate the simultaneity of share price determination among five

stock exchanges. This wnethodology finds reference in empirical
financial regsearch particularliy by Simbhuwitz and Logus  (1373)
who use this to take care of simultaneiily of securiity price

determination wiiile estimating the capital asset gricing wmodel.
The development of the model and i1ts methodological aspects have
been discussed in detail in tee and Llayd (1575} paper. Only same

key aspects of the model has been presented heres

In recursive system, the structural equations are adered
such that the first eguation has only one endogenzous variable,
the second equation iras two endogensous variables and sa on. The

system can be represented as:

Y
1 = P11 x11 +P12 X12+--.-....... +p1K X‘K +€1
“21 Y1 + Y2 = F21 x21 + Fzz x22 4 secesssnvees + sz sz + 82
. N .

ﬂuv., + ﬂL2v2+...+vL = PLq XL tPp X gt eereeecenes ¢ Bl Xk * EL

-
(4



where [ ] represents the coefficients on the L endogeneous
varisble, P represents the coefficients on the K exogensous
variables and § represents the disturbance term for the
equations. The endogenecus variables entering into the system
Second equation onwards may be regarded as pre-determined for
that particular equation. lnder tihese conditions the ordinary
least sguares estimators gives unbiased estimates. As a result
af this, the OULS method can be used i1 estimating the system
withcout any bias. This has empirical support from previous
studies [see, Lee and Llioydi. ihe use of any other estimation
procedure  particularly, two-staged least sgquares method i1s ruled
aut because of the difficulties of multicollinearity and other
problems associated with them. The problems.assqpiated with Z28L3
estimator in financial waodels are discussed in Llayd (i??S} and

Smith (19746).

The estimation of the recursive system requires the ordering
of the dependent variabie. As cugygested 1n Lee and Lloyd (197&3,
the ordering has been obtained on the basis of  each stock
exchange’'s degree of correlation with other exchanges. The
measuwr e of the correlation used here is the coefficient of
=2
R

determination { 3}  for each stack exchange’'s individual

regression on all of the other stock exchanges. The R for price

return  series, log {(Xg/X t-1 }y, iJdesignated as laq form for each
-2

stock exchange appear in Tables 10 and il. R results from both

the furms provide the identical ordering for the recursive system.

The Delhi stock exchange share price indicator bath in iog and

i4



linear form exhibit lowest correlation. The result of highest ﬁz
for Bombay stock exchange has a great deal of intuitive appeal.
On the bhasis of R values, the following recursive system has been

astimated in both linear and log form:

D = £, (AD)
M = £, (D, AD
A = £, (M, D, AD

£

= £, (A, M, D, AD

-
|

§g ¢Cs A, M, D, AD

Each equation in the above system has been astimated using the GLS
method. The results pertaining to linear form i.e. ¥ X and

r
log form i.e., 1log (Xt s ) appear in Tables 12 and 13, The

t-1
results indicate significant interrelationships bLetween Bombay-—
Ahmedabad, Ahmedabad-Calcutta and Madras—Ahmedabad share price
indicators in both forms. These relationships indicate tie
interregional stock exchange influences which are signifticant.
These variables are significant in addition to the all-India share
price indicator used as a proxy for macro influences. Except the

Bombay—Ahmedabad relaticnship, the other two relationsiiips  as

exhibited by their respective coefficients in the system are in

negative direction. In terms of their signs these relationships
are disturbing. High multicalinearity in the variables used in
the system is suspected as the reasun of  such disturbing
relationships. As can be seen from the fable 4 and S the S1mple

correlation coefficients between the all-fndia index and stock

exchange indices are quite high. If we lnok at the t-ratius of



estimated coefficients iIin recursive system, we find them
"significant . Using t-ratioc as criteria to judge the intensity
of multicolinearity problem, we miyht conclude it is not seriouﬁ.
However, the problem wmay exist even with ‘hignly significant t—-

ratios [see Maddala (1985) 7.

The %EcuraéQe system az estimated contains sxil-India inde:
iun each equation. This index is highly correlated with all stock
anchange wprice indices. Fecause of tivis common  influence, the
stock exchange 1ndices furiher get correlated. in order Lo
separate the influence of the alil-India i1ndex from that of stock
exchange indices, we created 'orthogonal’ index for each stock

exchange in the following way:

’

.:,t = Ree - E:"" (Re,er Rag,¢) / Var (RAI.t)] Ra1,t

L -
such that Cov (RE,t’ RAI,t) = O, wher‘eﬂe’t is the orthogoiral
factor,R and R are the return series of E‘'th stack
£,t Al,t
»

exchange and all-India respectively. In effect, REt is equivalent
tn the residual errars from a linear regression of pE,t against Rﬁi,t
with the intercept constrained to zero. This alternative testing
has Leen done for the rate af return series only. R and R

et - ALt
denotes the rate of return series for a particular stock exchange

and all-india respectively. In estimating the recursive system the

orthogonal factors has been used, replacing the rate of return

l&



series for each exchange. The use of orthogonalized factor
variables allows to establish the additional gain from the
inclusion of the new variable. The coefficient o+ the
orthogonalized index will measure the sensitivity af a exchange’'s
return beyond that already reflected by the all-India index.
Also, the t-statistic will indicate whether the variable has a
statistically significant influence. it should be noted, however,
that the orthogonalising process changes the original character of

return indexn.

The results of rEeEcur sive 3YSEEm estimates uSing
erthogonalized factors fur the regional indicators are given in
Table 13, The Table 16 reports the correlation values between
orthogonalized factors. The resulted correlation values are
significantly low in comparison with the values associated with
non—orthogonalized factors. an this should not pose any
multicollinearity problem as suspected in the recursive system
estimated previously. However, the results obtained for the
recursive system after using orthogonalized factors are not
markedly different from the results obtained earlier. This
exercise suggests that the multicollinearity was not the problem
in the results presented earlier. The results have been ubtained
for the recursive system using orthogonalised variables in both
log and linear forms and they confirm the significant negative
inter-relationships between Bombay—Ahmedabad, Ahmedabad-Calcutta
and Hadras—-Ahmedabad. These interrelationships are significant in

addition to the macro influences.

17



Canclusions

The results relating to the analysis of the behaviour oFf the
regional share price indicators suggest that there wists a
substantial amount of relationship among thie five regional  sbtock
indicators in our sample. The initial results indicate that
charges 1Iin price index of stoch  exchanges respond 1mmedi ately
{i.e. one month period) to price changes in the all-India index.
The immediate responses however do not suggest iLhat  we have
reasornably ocne integrated nétiundi maii.et. In +ack, it was
beyond the scope of this paper to test the integrated oie—narket
hypothesis. More data and better tests are needed to test ithis
hypothesis. Regarding the temporal inter-relationships among
regional price indicators, recursive regressionrsyﬁtem‘pravides a
different set of results. Though among regional indicators theré
appears to be significant inter-relationships but sume oFf the
movements after acccdnting for the @mauro influences are an
opposite direction. The results indicate bivat regional exchanges
do not move together in confirmity in the short run as the price
indicator changes or their iogaritims between regions dao not

exhibit directional consistency.
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Table 1: Structural and Market-wise Pattern of Listed Stocks on

Capital Market value of
No.of stock listed capital listed
taock exchange issues listed {Rs.crares) {Rs.in crores)

Bambay 1794 37564 17475
Calcutta 1780 1883 5544
Madras 474 12404 5213
ARhmedsbad ZE2% 11is F255
Selii IET 2088 7343
Total Ali BE 4744 5707 L0783

Source: Official Directory of the 3ombay Stock Exchange. Note the
overlap in the number of stock issuss listed on the five
stack exchanges 1is because aof listing on more than one

stock exchange. ’

Table 2 : Shareinoniding Populaktion

Region Fercentage

Bombay . 35.3

Calcutta 1d.0

Madras ] 3.9

Ahmedabad 7.4

Delhi 7.5
&b.1

Spurce: BGupta 1787)



Region  Number of Scripex
Bombay - e
Calcutta . 128
Madras B4
Ahmedabad 29
Delhi 39
Totar o T sme

Table 4 : Coefficient of Petermination Hetween Regional Stock

All India Bombay Calcutta Madrass Ahmedabad Delhni

;;mbay 0.949'_" 1.000 ) T
Calcutta 0.875 Q. 7565 t.000

Madras 0.&70 0.568  0.650 .90

Ahmedabad . 0.682 0.733 9.455 0.346 1.000

Delhi 0.465 0.419  0.429 0.330 9.267 . 1.000
Table 5 : Coefficient of Determination Between Regional Stock

—__-—..._.....__-.-._—__—__.__._._..____.._..-._._.__—-.._-_-__.__._._.—_...._.___—-.-.._-__—..._..-—._—...-__...__-.._._.

BRombay 0.927 1.060

Calcutta 0.877 0.774

Madras 0. 689 0. 584 0. 636 1.9500

Ahmedabad D.672 Q.720 0. 482 G.E7E Lo du

Delhi 0.353 0.318 ©.325 0.258 0. 239 i.000
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Table & : Results of the Regression Parameters from the Model
A M :
lLog (Dependent Variable) =¥ 4 P log (“It/"t-1)
Regression Parameters
Dependant A A _a
Variabtle & P R bW Ratio
B, /8B 0. HOO3I 1.0693 0D.9249 2.14
t -1 {(0.29) (44.8)
t:t,_/t:t_1 -D.0014 1.0790 0.B746S 1.90
(-1.35} {34.G3)
. r ]
{(1.74: {iB.F1}
At/“t_1 Q.00 0. 7429 0.b68623 1.62
Dt/Dt.1 0.0014 0.7137 G.34772 2.45
(0.55) {9.37)
P

Note: t — values appear in parentheses beneath coefficients. .

Table 7 : Results of the Regression Parameters fram the Model

M A
l.og (Gependent Variable) = lo 8
g pe X+ P log (B./8, )
Regressiocon Paremeters
Dependent AT AT T ST T T T T T T T e e
Variable & g R DW Ratio
Ce/Ceog —. 008 0. 9127 0.7743 1.76
—1.59 IT.a7
M/ Me_q 0. 0024 0. 5284 .58/ .46
1.84 15.13
A, /A 0L 009 1. 8804 D.7141 1.72
t 0. 55 2020
0, /O¢_4 0.0017 0. 6093 0.3121 2. 41
t Gl a6 8. 56

MHokte: t - values asppear in parentheses beneath coefficients.
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Table 8 ¢ Results of the Lead-Tag Mnalysis Using the Re

Analvsis Usipg the Regression Model

) . 3
lag (Dependent Variable) = By * éa Pt*i. loog (Mt+i_/AIt+1_1)

- e e e e

fependent B I A A A A A A -
variavie Po . Ptz Peez Pecd Pr Peys Praz Fras R @ P
Bt/Bt-‘l d.8084 -B.2175  Q.2484 -B.1896 1.B65%  9.1825 -B.0% .28 Q.98 2,89 -3.8475
(0.330  -.4%0 (1,74 (-3.Ea {37410 (36D [-2.8D)  BLDA)
Ct/Ct_.l-B.Baﬂ? ¢.8858 -3,25347  Q.8470 1.952¢  B.BS82 -R.0B7I -B.B527  B.9497 190 42875
i-8.52) @180 =135 {18 43581 4,220 ey i-1L3W
nt/nt 13.%35 8.8499  2.2383  €,8847 @.5317 -3.9847 D952 B.BETT 27153 LAR  4.2548
=947 L3778 12440 55D (81D 1.9 iR 2D
At/At aﬁ.ﬁﬁﬁ? €.8837 €.0834 -3.11%¢ 2.9535 -3.9861 -B.ELA4 -2.8P73  8,8723 159 g4,7879
= %9.38) (039 (LEE) 0-4,72 013,99 -89 1D.BYF  i-B.3M)
b _/C 2.8882 -2.2883 A.(371  Q.ed1F 3.6129 £.2781 -B.9336 -B.BEBh .33V 246 -3.23
il PN |
: 8.08) 2470 (L4 1338 (BSF {2 I3) (-R35) i-RED)
Nete: {-values appear in parentheses heneéth cogfficients, The subscripts for the coefficwents denote
the Iead or 1ag associated with its independent wariabie.
Tsble 2 : fesulis of the [ead-lag Analysis Using the Regreseion Nodel .
- , R N N
log {Dependent Variable) = an tg-ﬁ Pt+1 (Bt..,j_ / 8t+1_.1)
Sependent K A A A A A & A 2
vriadle [0 Pt3  Peez Prca Pe Peay Prya Pryy R 00 P
C./c 1 -8.0908  -0.8187 -3.2648  Q.1581 E.8%9F -6.097% -8.8247 -A.2365  9.773%  1.5Y  9.iShé
L -RL58) (-B.44) 4-1,430 0 1558 (18,240 (-R.18) .58 {-B.BTY (2847
nt/n 9.0087  4.2257 9,13 R.1837 2777 Dléind QLEN9S  B.B1a% B.AM8B 17T 4113
t-1 (.54} .70 I (4G5 2,781 -R.48E (LLEBY R4S
A /A 9.2208  0.8527 -0.0878 4.B377 @.BT4S -2.335% @.3636 2.3833 B.5827 177 2.1373
Vet iae  tnLen R15 (el (5.9 245 AT R8T 5L
) 6.8082  8.8157 @874 A.1829 0.4%%6  &.1790 -2.@158 -9.89%7  B.2B27 142 -3.503%E
VU 07 o aTs I8 (5.2 (2.8) RID i-Bed) 18478
Note: t - values appear in parentheses beneath coeféicients,  The subscripts for the ceefdicient desote

the lead or lag ascociated with its independent variable,
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Table 1@ : Resulls of the Regression of Each Segional indicator Rgainst the Rest

{Linear Fora)

Vatiable frahay  Calcutia  Hadres  dheedsbad  Delhi R Tefn
Boatay . LY BT 2.4355  B.2288  B.8EA7 -B. 85357
.74 $3.24} (12,88 8.7 -1.2%
Catzutla 7731 g. 1842 -8.1519 &R a.8i79 -3 IR78
{3,743 15,243 {~1.47 11.9% i-2.89)
Hadreg B.28%% 8,353 -3,3238 2.21% T #4735
12,781 ALY L ih.EE 111013
sheedabas f.e?52  -2.233 -8, 235 BESIR 2.727E 2133
112,88 -2.47) i-3. 44 {224
felhi f.145 .38 31785 BIE 2.3333 3,75382
71 LL593 {1,991 865 147
Mote: ¢ - values appear in the parentheses bepesth 2ach regression soefficient, ’

Independent RMegional Iadicatar
Pependent 2
Yariable fosbay Calcutta Madras  #hsedabad  Jelhi 4

{Log Foral

8.4439

14,784 % 3 Ih 13, b}
Caleutta #.7883 8.5835 -2.4%78  BATEZ 0 R.3ID3
19.78 i3, 1%) i-2.08) {2, 04

Madras B.2:57 1482 -3.8333  B.B3TE B.457L
2.4 RIE -85 1,25

Ahmedabad 1.1824 -0, 348 -B, 2529 324978 8.73:8
P2 =258 ~Boall 2,43

8. 3158
1Z.e41 P

g, 133l

{8,458}

Delhil

Ngte: t-valuec appear in the parentheses beneath each regressios copfficient,
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3.6284
8,41

-3.2013
i-1.243

B. 2825
(2.18)

D.a8d;5
i858

2.4312
3.48)



Independent  sommemomomom e memeooo e oooooooooseooomenes
Variables Bombay  Calcutts  Ahmedzbad Madraz  Delhi
falrutta -8. 8539

i-1, 11
Aheedabad 9.1475s  -B,2171%

4,18 -4,85)
Hadras . -3, 190 2.8237 87155+

=497 i3,.34)  (-2.87)
Delhi -2, 3832 2.8288  9.283  0.8149

{-8.37) 8,78 {8.17) 9.44)
All India 1,8593¢ 1.28738 1, 1588%  B.6173% 8.72532

1,71 16,36 (12,88 {15.21) {9.57}

’
Constant -2.9428 -2.8754 0.1595% 8.3397¢ Q.275DH
: i-1.44} t-1.98) £2,51) 118,38} 3.8

-2 '
f ' 8.9368 9.6987  8.8819  B.0832 9.3489
on 2.2 Y H .64 1.67 248

*
Wpte: . ‘-values appear in the parentheses beneath each regrecsion.Denotes cignificanre at .83
level for two-tailed test.
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Independent
Variables

Calcutta

fhaedabad

Hadras

All India

fonstant

{Log Fars)

21521
14,30

-3.3913

B ! T
H e S0

-3, 2893
i-9.40)

LLROSTE
(11554

9. 028!
319

2.9388

a.8222

8.74)

1.2512+
t16, 38}

-8.81
{-f.11)

#.3933

-8.3517¢
{297}

§.8833
4. 18)

1.1710¢
17,05

8.2814
{B. 85}

§.4843

88173
8. 54)

"Q.8251% B.7153%
115.36) £ 9,71)

2.081% B.2012
(1,73 (8.47)

3.6927 0.3555

Note:t-values

significance at 8.83 level of tuu-taile@ test.
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i{Rate of Return Series) -

"""""""" T F‘l‘““"""";i"""" R.'"f v -R' C
_______________________________ ATgt Bt et fme Pae o
L ]
8.812 1,200
"a,t ?
»
- " - A ;_-.
Rc’t 2014 8.246 a8
L
R ¢ 9.205 -8.213 9.187 1,208
Fry
a* 2.811 3.3%3 -B.289 -B.224  1.B08
At
-0l g.002 -2.233 2,855 3.839  -2.001 1.20
Table 15 : Recursive Systes Estimates using Crthegonalised Factars for the Regiopal Stock Exchange
Indicaters
{Rate of Return Forgl
Dependent Yarisble ’
Independent  eesmmmmmessmoooommemmooressosmooemsmssmemmomoomSTTeT
VYarisble R R
_______________________ Paae o fee P P Poue
-
R ~.2582
Cot t-1. 81
RS a.152f" -2.218%
A, t (4.31) -4.98)
» ' - w
L -8.87913 2.8223 -8.3517
’ {177} 9.1 {-2.97
» .
Ry ¢ -B. 8892 9.8222 B.885 2.8173
’ {-8,49) i3.78) (2,18 i8.51)
[ ]
LI a1 " Lars® 8,958 #6395 07158
' {50.45) (37.37) i19.00) {19.561 (9.71)
Zonstant 8.2082 -9. 8913 9.0828 0.2089 Q.2812
12,24 {-1.38) {9.45) {1.75) (8.47
=2 2
R 8.9385 2.8933 B. 5843 8.6927 0.3555
DM 2.27 2.82 1.5 2.45

1.89

Note: t-values appear in the parentheses beneath each regression coefficients. ¢ denotes 2
cignificance at 2,83 level of two-tailed test.
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