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Abstract

This study investigates the effects of macroeconomic variables on stock prices in India using annual
data

for the period from January 1979 to December 2011. The multivariate regression was run using
thirteen macroeconomic variables on BSE Sensex using six different models. The null hypothesis
which states that macroeconomic variables collectively do not accord any impact on the share
prices is rejected at 0.05 level of significance in overall and post-liberalization case but is accepted in
pre-liberalization case. The results indicate that out of six models in all the three cases the model
with higher R%. has been selected for further analysis which justifies higher explanatory power of
macroeconomic variables in explaining stock prices.

Consistent with similar results of the developed as well as emerging market studies, inflation rate
and exchange rate react mainly negatively to stock prices in the Indian Stock Exchange. The
negative effect of Treasury bill rate implies that whenever the interest rate on Treasury securities
rise, investors tend

to switch out of stocks causing stock prices to fall. However, lagged money supply variables do not
appear to have a strong prediction of movements of stock prices while stocks do not provide
effective hedge against inflation specially in Manufacturing, Trading and Diversified sectors in the
CSE. These findings hold practical implications for policy makers, stock market regulators, investors
and

stock market analysts.
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Chapter |

Introduction

Indian stock market has a history of about 200 sedém India, trading in debt
securities of private banks began before the traginshares. In the first decade of
1800, principal business done was in the loan gexsiof East India Company share
trading was not in vogue nor it was institutionalizBy around 183§ trading in
shares and stocks in (bank and cotton) was initiste Bombay. As the trading
volume increased tremendously by the end of 1889ctincept of broker business
was started which picked up momentum in the mich 1&ntury, as in 1850,the
Companies Act was enacted and the concept of gbiick companies was introduced,
this made a significant difference to share tradingill 1855 the brokers in Bombay
used to trade under the widespread banyan trgenmh ¢f the Mumbai Town hall, the
location of these meetings changed many timeshasnumber of brokers constantly
increased, till they found a place in what is knoas) the Dalal street today. By
1860,the number of brokers who were dealing initigaaf items goes up to 60 in
number, further, the number of brokers increaseh 60 to 250 in around 1862-1863
Kar,(2010). The huge amount of money coupled wattk lof investment avenues at
that time triggered large-scale speculation alsswknby “share mania”. As people
gambled on anything shares,cotton,silver etc “Theese no share which did not

commanded a premium” Kar(2010).

It was, around 1865-66 that this speculative boastdd, as the American civil war
broke there is no supply of cotton from AmericaEiarope. This had an ever lasting
effect on market intermediaries, as it was realiagdhe brokers that share could no
longer be traded in an informal way and that thvesis a need for establishing a liquid
stock market. In 1875 “on or about tHE;EuIy, few native brokers resolved to form an
association to protect their character, statugrésts and to provide a hall for their
use”(BSE Training Module).The society was namedTé®e Native Share and Stock
Broker Association”. later on renamed as” Bombagclst exchange (BSE) and
presently housed in Jeejeebhoy towers-(construcsterted in1972). The

establishment of stock exchange in Bombay was guickowed by the other major



centres.Ahmadabad had gained importance next tobBgras a fledgling centre for
cotton textile industry and by 1800 there were anber of textile mills in
Ahmadabad. Share trading in the city was also erride. In 1894,the brokers formed
“The Ahmadabad Share and Stock Broker Associatidsthe cotton textile industry
was to Bombay and Ahmadabad, the jute industryter&alcutta subsequently it was
in year 1908, that the stock exchange in Calcutia formulated known as ” The
Calcutta Stock Exchange Association”. This windstiick exchange has also shown
its pace in madras in 1920 resulting in the fororatf the Madras Stock exchange
which was started with around 100 brokers who aadintg in the madras Stock
exchange. It was in 1934 when the Lahore Stockangh was established. The Uttar
Pradesh stock exchange and the Nagpur stock Exelveag) established in year 1940.
In year 1944, the Hyderabad stock exchange wablestad. In Delhi there were two
stock exchanges “Delhi Stock and Share Broker Aation Limited” and “The Delhi
stocks and Shares exchange Limited” .In June 18dSgtwere amalgamated into the
Delhi Stock Exchange Association Limited. (T.End®& Indian Securities
Market”,1998).

Development of Indian Stock Market.

In 1956,the Government of India enacted the Saesrifontracts (Regulation) Act to
regulate the business of dealing in securities sndyrant recognition to stock
exchanges. This was the first time that a formgli&ion was in place to regulate the
buying and selling of securities and the markewiich trading took place. Only the
well established stock exchanges like
Bombay,Culcutta,Madras,Ahmedabad,Delhi,Hyderabad kwlore,were recognized
under the Act. There are several other stock exgdwmrthat were established post
independence. Thus, the market of stock exchang@dia is tremendous and is
growing with leaps and bounds and is also gettingrdified and specialized by
establishing trading platform for new types tatiasents and imparting liquidity to

small scale industries.

Growth Pattern of the Indian Stock market.



The table 1.1 below portrays the overall growthtgradf Indian stock market since

independence. It is quite evident for the Table thdian stock markets have not only

grown just in number of exchanges, but in numbelistéd companies. The growth

after 1985 can be clearly seen from the Table, tsl was due to the favoring

government policies towards security market industr

Table 1.1 Growth of Indian stock market.
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Regulation and Control of Indian Stock market.

In wake of economic reforms government of India sgi a statutory regulatory body

for the orderly development and regulation of sgiesr market with a view to curb

price rigging, frauds as the stock market in Infdiactioned on trust of the brokers

and the investors had little choice but to be & mhercy of the broker, all such

practices had tarnished the image of Indian stoakkat since the “share mania” of

1865.In order to create confidence among smallsitore and foreign institutional

investors, the Securities and Exchange Board ofI(8EBI) was established as a

regulator of Indian stock market in 1992.This wa® ffirst time that investor

protection was recognized as the corner stoneh®rdevelopment of stock market.

The establishment of SEBI changed everything froadihg culture to structure of

stock exchanges which includes dematerializingse€urities and demutualization of

stock exchanges in India and it is due to condeaied deliberate policy action of

699



SEBI that the stock market today bears little mdsance with the stock market
before 1992.

National Stock Exchange, Mumbai (BSE)

BSE has been selected as a representative sanfpladian stock market in this
research study. As it is the first ever stock exage in Asia established in 1875 &
first in the country to be granted permanent redegn under securities contract
Regulation act,1956.Today ,BSE is the worlds Naxdhange in terms of the number
of listed companies that is over 4900 (SEBI. Handkoof statistics)Historically an
open outcry floor trading exchange, the Bombay ItBgchange switched to an
electronic trading system in 1995. This automatsdeen-based trading platform
called BSE On-line trading (BOLT) currently has apacity of 8 million orders per
day. The BSE has also introduced the world's desitralized exchange-based internet
trading system. It is the worlds"5most active exchange in terms of No. of
transactions handled through its electronic tradipgiem (BOLT). Today, the stock
exchange has been demutualised, and the votingtrcdihg rights have been
separatedThe BSE is a dynamic and growing emerging share mavkatincreasing
number of publicly traded companies and strong idoreparticipation, it has
facilitated the growth of the Indian corporate sediy providing it with an efficient

capital raising platform.
Indian stock market activity

The activity of stock market can be fairly gaugedte ratio of its turnover to market
capitalization, here it is calculated on the basiaverage annual turnover to market

capitalization of BSE.

Figure 1.1
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Based on Appendix-l & figure 1.1, the data suggbst Indian stock market had
reached highest level of activity in the year 2@@0the turnover ratio touched the
level of 174.96%, signifying robust investors cadefice in that time period, then
onwards Indian stock market failed to sustain deekel of activity as the turnover
ratio kept on declining with the drop in investaanfidence in Indian stock market

particularly retail investors.
Indian stock market performance

One can identify the booms and busts of Indiantgquarket through Sensex.As the
oldest index in the country, it provides time seriata over a fairly large period of
time from (1979 onwards),since then the Sensex beme one of the most
prominent brand in financial markets in India atdoad. The performance of Indian
stock market during (1979-2011) has been analyzéde Appendix-Il. It is examined
whether there has been a consistent increasg peiformance on account of various
policy initiatives taken by government of Indiadikberalization of the economy and
allowing foreign institutional investors (Flls), #shas broaden the investor base for

Indian stock market.

The figures in Appendix Il reveals that the Indgack market has very well reflected
the changes in the structure of economy & any n@alicy initiative taken by

touching new heights right form 1991 when Sensexhed 1879.51 points a change
of 79.08% from the previous value then in 1994 Srrgained 3974.91 points with a



gain of 37.13 % from previous value. In 1999 Sengmined 4658.69 points
amounting to an increase of 41.39 % from previoakies thereafter showing a
downward trend, from 2003 to 2007 growth in Senkag consistent reflecting an
increased participation & investor confidence. 002 due to global financial crises
and flight of foreign institutional investors (FJlthe Sensex has dropped to 12365.55
points a decrease of -25.37 % from the previousléut has recovered from the
crises well in 2009 by gaining 15585.21 points wathincrease of 52.41% from the
previous low of -25.37% thus reflecting rebuildioffaith & confidence of investors

after financial turmoil of 2008.
Indian stock market size

The Indian stock market has grown in its size, as be seen by the consistent
increase in the market capitalization of BSE arehsured by market capitalization
ratio (MCR),the ratio is calculated by annual agerastock market capitalization
divided by GDP which measures the growth of marketa vis to national income
(Levine et.al ,1996),Berger (1995) stated thasitimeasure of the extent of stock
market development, i.e MCR represents total listezhlth of a country as a

percentage of its GDP, as can be seen from thenf&lppd|.

Figure 1.2
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The data in Appendix Il shows that stock marketesas measured by market
capitalization has grown by over 1000 times duthmg period of our study viz (1979-
2011),whereas GDP has increased by less than @8 tiwer the same period. Market
capitalization ratio has steadily increased upwerat7% in 1991 in early years of
liberalization & declined to around 22.617 % in 20than again rose to 103% in
2007.The massive rise in 1990s in the activitiesthed stock market could be
attributed to a larger participation by individyatkomestic and foreign institutional
investors that were allowed to invest in the Inditock market secondly more Indian
companies started to access capital market thridR@h thirdly continuous rise in the
valuation in the capital market due to bullish ttefuring 2001-2008.The figure 1.2
shows the trend and ups and downs along the pltiwed by market capitalization
ratio that hasn’t been smooth, specifically tmaficial crisis during 2008 has crashed
the upward trend of market capitalization ratio &nket capitalization of has become
just above 54% of the country’s GDP. upward trehtMGR & market capitalization
of Indian stock market has crashed due to finamcisis of 2008

The significant impact of liberalization of Indi@tonomy is apparent in the ratio of
market capitalization to GDP which was upto 15% X890 and increased to 47%
immediately after liberalization, remained arour@i¥bin 2003.By the end of 2007

market capitalization has crossed the GDP by ntae 100%.

Indian stock Market Liquidity

The success of any primary market can be assdgséuke liquidity that the stock
market provides to its investors, hence liquid&yaiways an important variable for the
smooth functioning of stock market, a slight difiece in the liquidity can translate
into huge variation in pricing of securities, timglicator for measuring liquidity in any
market is called value traded ratio, which is cltad as the ratio of the average
annual turnover of shares to GDP. The turnoverngian stock market as a

percentage of GDP is given in the Appendix IV.

Figure 1.3
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The data in Appendix IV & figure 1.3 shows thatueatraded as a percentage of
GDP increased from about 7% of GDP in 1990 to 46%DP in 2000,based on this
the Indian stock market became much more liquier&f®97. initially it was very low
after liberalization than 1997 onwards it has grogvadually as the new economic
reforms were bearing results, the turnover in tlaeket increased more than 17.522%
from 1990 to 2011 due to increasing activities padicipation in the market. The
average value of value traded ratio during the ystpdriod viz.(1990-2011) is
16.372,thus liquidity of the stock market as anrage has not increased consistently

& it has remained less liquid in relation to thewth in market size.

Comparative analysis between Value traded ratio & Trnover ratio

Table 1.2

Year Value Turnover

Traded ratio

Ratio

(%GDP)
1990 | 6.14 39.64
1991 | 10.65 22.20
1992 | 5.90 24.29

1993 | 9.48 22.97




1994 | 6.48 15.56
1995 | 4.08 9.51
1996 | 8.76 26.79
1997 13.21 37.06
1998 17.30 57.21
1999 | 34.04 75.04
2000 | 46.11 174.97
2001 13.09 50.19
2002 12.41 54.89
2003 17.71 41.84
2004 | 16.00 30.54
2005 | 22.10 27.00
2006 | 22.26 26.97
2007 | 31.66 30.73
2008 19.54 35.65
2009 | 21.35 22.37
2010 | 14.38 16.14
2011 | 7.53 10.74

Source: Analysis in Excel
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The table 1.2 & figure 1.4 shows the liquidity lewves a vis to stock market activity
gauged by the turnover ratio, based on these ratidgyraph, it can be said that as the
Indian stock market became more and more liquidntaeket activity (Number of
transactions) kept on increasing, which was highrettte year 2000 as the respective

ratios for liquidity (46.1)% and for market actiit was (175)% .

Macro Economic variables & Stock prices.

The implementation of various reforms and regulatoeasures including a number
of structural and institutional changes in the etéint segments have brought about a
dramatic change in architecture of the Indian eoonoCorrespondingly, researches
are also being conducted to understand the interaahd relationship if any between
the macro-economic variables that represent fundttseof any economy and the
stock market returns that reflect the soundnessediiciency of financial markets.
The study on stock markets vis a vis to macroeconvariables has come to the
fore since this is the most sensitive segment gfdmveloped and emerging economy
and thus the financial analysts and policy makerany country want to learn about
the behavior of the stock market and more impagtadiscover how the behavior of
the stock markets is linked to the economy. Ir,fus type of information can be
used to predict the path of an economy’'s growth o&update market rules &
regulation (Krainer,2002;Poon,2003).

Theoretically, the stock prices are generally helte to be determined by some
fundamental macroeconomic variables. Among theseribs are the Efficient market
hypothesis and Asset pricing theories. Efficientriéa Hypothesis suggest that all
information known by market participants is alreaohcluded in stock prices
developed by Fama,(1965).Therefore, the currenketarice of an individual stock
or for that matter market index portrays all infatron available at a point of time i.e
the prices represent the properties of a randork, wdtich suggest that there is no
predictable pattern in daily prices. Prices changepending on the daily

social,economic,political news and happenings letather words an efficient stock



market instantaneously reflects all available infation about macroeconomic
variables. As such, small investors and institiglanvestors are not able to develop
trading strategies to beat market or may not cbesily earn higher than normal
returns. Therefore, it is said that, in an inforioaally efficient market, levels of
economic activity are not useful in predicting $tqarices. Than there are asset
pricing theories, which deal in share pricing pedive in which few leading
theories are Dividend Discount Model (DDM) that gagts macroeconomic variables
have systematic influences on share prices thrthgimpact on future dividends and
the discount rate, based on this model Chen €t98id) have found that industrial
production growth rates, term spread, yield spequected and unexpected inflation
rate, significantly impacted on US stock returnshikage Pricing Theory is used as
framework to study the effects of macroeconomiddiacon stock prices developed
by Ross,(1976) there is also Shape’s (1964) capsgakt pricing model (CAPM)
which concentrates on a single macroeconomic factor

All this implies that stock markets have a sigrafit relationship with the economy
the knowledge of such relationship is now becomingre important in view of
various economic reforms and economic crisis that feequently taking place all
around the world. Besides this, the markets hawnm@id overtime earlier stock
market participants were primarily individual int@s, now participation is mostly

by institutional investors (Yaes and Bechhoefer)98

Various macroeconomic variables have been includechodels of stock market
behavior, among which money supply,inflation,ingéreaates, exchanges rates,
national income are mostly used. Interesting resaré emerging particularly from the
emerging economies where the markets are expemgnoew relationships which
were not perceived earlier as these are high lredadial markets with low level of
integration with the economic activities comparedhtat of developed markets. The
present study is an endeavor to analyses the aieddtip between stock prices and
macroeconomic variables in India with implicatians efficiency of stock markets, as

is often being stated in technical terms, “ ifgdad changes in some economic

variables cause variations in stock prices and fhastuations in stock prices cause



variations in the economic variable, then bi-dii@tal causality in implied between
the two series. This behavior indicates stock ntarkefficiency, In contrast, if
changes in the economic variable neither influemmeare influenced by stock price
fluctuations, then the two series are independérgach other and the market is
informationally efficient” (Basabi et.al,2002).

The findings of these empirical analysis are inguaras informational inefficiency in
stock market implies on the one hand, that marlketiggpants are able to develop
profitable trading rules, and on the other handf the stock market is not likely to
play an effective role in channeling financial nestes to the most productive sectors
of the economy.

As both macroeconomic variables and stock markeegrare important indicators of
economy-wide performance, much attention has beeengto understand the
operations and linkages between them. Specificallyeral studies have focused on
the relationship between them as macroeconomiorfaeis control variables of stock
movement. Their results support both type of thielences (a) that macroeconomic
variables and stock prices are weakly correlategaoch other, which implies that
macroeconomic variables are not useful tools tdiptestock market movements (b)
macroeconomic variables and stock prices are diroogrrelated to each other,
implying that macroeconomic variables are usefudlgoto predict stock market
movements. On the contrary, A few theories have bkEen put forward by various
economists who suggest that stock markets causeroewmomic variables
movements based on the life cycle theory (Life €ydlpothesis),developed by Ando
and Modigliani (1963),which states that individubbse their consumption decisions
on their expected life time wealth, part of whiclght be held in stocks linking to
stock price changes to changes in aggregate comisumfimilarly, the relationship
between stock prices and investment spending isdbaa the Q theory by James
Tobin (1969),where g is ration of total market ahf firms to the replacement cost
of their existing capital stock at current stockces.).None of these theories seem to
fit into the current scenario of stock markets eeity and thus much work

academically has yet to be done to understandwuwking in a better manner.



Keeping this in view, the present study has beemdected under the following

chapter scheme:

1.Introduction

2.Review of Literature

3.0bjecties & Methodology

4.Growth of Indian Stock Market

5.Relationship between Macroeconomic Variables écltrices

6.Conclusion & Policy Implications.
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Chapter I
Literature Review

Studies on the relationship between macroeconomni@lles and stock prices have
been going on for quite sometime now, thereupomgivise to a new subject namely
financial economics. Amongst the various macroenanorariables, the relationship
between money supply and stock prices has beensx#dy studied because of the
belief that changes in money supply have direceat$f on economic activities,
thereby casting indirect influence on stock pricd$he significance of other
macroeconomic variables apart for money supply besn pointed out by Fama
(1981).His research revealed that there is a strelagionship between stock returns
with other macroeconomic variables, like inflatiand GDP as well as industrial
production. Inspite of the exhaustive researchhia subject, the exact nature of the
relationship between macroeconomic variables aadksprices remain ambiguous.
The main purpose of this research is to complenmenéxisting literature on the stock
market & macroeconomic factors empirically by amalg whether the stock markets
in India are informationally efficient or ineffiart. The various researches conducted
so far in India and abroad are broadly categorazed

I.  Studies related to Developed economies

ii. Studies related to Emerging economies
and the same are discussed as follows:-

(1) Studies related to Developed Economies.

Chen, Roll and Ross (1986) was the first studyetecd macroeconomic variables to
estimate U.S. stock returns and apply the APT nsod&hey employed seven
macroeconomic variables, namely: term structuredusirial production, risk

premium, inflation, market return, consumption ambprices in the period of Jan
1953-Nov 1984. In their research, they found angfreelationship between the
macroeconomic variables and the expected stockneetduring the tested period.
They note that industrial production, changes sk premium, twists in the yield

curve, measure of unanticipated inflation of change expected inflation during

periods when these variables are highly volatite, significant explaining expected
returns. They found that consumption, oil priced amarket index are not priced by
the financial market. They conclude asset pricastreensitively to economic news,
especially to unanticipated news.

Burmeister and Wall (1986) continued down a simgath of research laid down by
Chen, Roll and Ross (1986). Having conducted previesearch suggest that the
variability of stock returns could be explained tyanticipated changes in certain
macroeconomic variables mainly: unanticipated ckanm term structure,
unanticipated change in inflation, unanticipatecargye in the risk premium and
unanticipated change in asset return but they siggere research was needed.



For Japanese stock market, Hamao (1988) replichte€hen, Roll and Ross (1986)
study in the multi-factor Arbitrage Pricing Thedrgsmework. He put on view that the
stock returns are significantly influenced by tiarges in expected inflation and the
unexpected changes in both the risk premium andltyee of the term structure of
interest rates.

Hashemzadeh and Taylor (1988) investigated théiorkhips between the S&P 500,
the money supply (M1), and the return on U.S. Tugaills. While conducting
Granger-Sims’s causality tests (1969; 1972) usirgekly U.S. data covering the
week ending January 2, 1980 to July 4, 1986, tleyladed that U.S. Treasury bills
and M1 are not highly successful in predicting Wstck prices. Thereby implying
that U.S. stock prices incorporate all informataailable in the capital markets.

Schwert (1989) studied the relationship between tW® stock market and

macroeconomic volatility, stock trading activityimg monthly data form 1857 to

1987.He concluded that macroeconomic volatility,n@sasured by changes in real
output and inflation did not help to predict starkd bond return volatility. The study
being one of the pioneering work supported thentl#hat the prices of financial

assets should react quickly to new information aleconomic events.

Brown and Otsuki (1990) with the help of APT exgldahe effects of the money

supply, a production index, crude oil price, exafmmates, call money rates, and a
residual market error on the Japanese stock markety observe that these factors
are associated with significant risk premium inalsse equities.

Darrat (1990) employed Akaike’s final predictiorraer (FPE) criteria in conjunction
with multivariate Granger causality tests to examwhether changes in Canadian
stock returns are predicted by several economi@abigs including the money base,
interest rates, interest rate volatility, real imm inflation, exchange rates, and fiscal
deficits. The empirical study used monthly datarfréanuary 1972 to February 1987.
Results indicated that current stock prices in @anfully incorporate all available
information from monetary policy instruments, amdit stock returns are Granger-
caused by lagged changes in fiscal deficits. Thisclusion held even when interest
rates, interest rate volatility, real income, itila, monetary policy, and exchange
rates are excluded from the estimation. Under 8mimption of constant expected
stock returns, such findings appear inconsisterth whe stock market efficiency
hypothesis.

Poon and Taylor (1991) parallel the Chen, Roll BRogs (1986) study on the United
Kingdom market. Their results show that macroecanorariables do not appear to
affect share returns in the United Kingdom as tdeyin the U.S. They suggest that
either different macroeconomic factor have an irfice on share returns in the United
Kingdom or the methodology employed by Chen, Riotl oss (1986) is inefficient.



Malliaris and Urrutia (1991) explored the relatibips between industrial production

(IP), the money supply (M1), and the S&P 500, uding. monthly data from January
1970 to June 1989. Based on the Granger causasty, tthe authors concluded that:
() there is a causal relationship between M1 dm $&P 500 where M1 seems to
lead the S&P 500, and (ii) the S&P 500 appearsfeztlP. These findings confirmed

that the stock return’s fluctuations were a leadimgjcator of future real economic

activity. However, the causal relationships amadagM1, and the S&P 500 were not
statistically significant.

Najand and Rahman (1991) used the GARCH model &mie the effect of the
volatility of macroeconomic variables on stock retuvolatility for the U.S.,
Germany, UK, and Canada. The macroeconomic vasahblgduded in the analysis
were the actual volatility of real output, the st rate, inflation, and monetary base.
From their empirical analyses of 309 monthly obagons between January 1962 and
September 1987, the authors provided supportXistieg relationships between the
volatility of stock returns and the volatility ofanroeconomic variables.

Abdullah and Hayworth (1993) studied seven macmesoc variables to analyse
monthly volatility of stock returns in the U.S. eko market using a vector
Autoregressions, Granger causality tests, and isepulesponse analysis. The
macroeconomic variables were M1, budget defiaiggje deficits, inflation, IP, short-
term interest rates, and the S&P 500. The resuiisated that money growth, budget
deficits, trade deficits, inflation, and both shtetm and long-term interest rates
Granger-cause stock returns. Study also reveaksg ¢tock returns were positively
related to inflation and money growth, but, coreistwith economic theory, stock
returns were negatively related to budget defitresde deficits, and both short-term
and long-term interest rates.

Dhakal, Kandil, and Subhash (1993) analysed thes Ibetween five macroeconomic
variables: the money supply, the short-term interate, the price level, real output,
and share prices in the U.S. stock market from 197B991. It was argued that this
study was of particular interest to policymakersitolerstand share market volatility.
The results of the VAR test indicated that changethe money supply have direct
significant impacts on share price changes, andeatdimpacts on share prices
through the effect on the interest rate and thiatioh rate. The results also suggested
that share price volatility causes real outputttiations, which is a relationship that
monetary policy had not previously considered.

Serletis (1993) explored the linkage between editierent measures of the money
supply and the S&P 500 using monthly data from dand970 to May 1988. The

author concluded that the U.S. stock market satistine efficient market hypothesis
(EMH) since the S&P 500 did not cointegrate witly ah the eight money supplies

during the sample period.

Thornton (1993) studied the linkage between stmiges in the UK, namely the
Financial Times Stock Exchange 100 index (FTSE ,1@@d real GDP and two
definitions of the money supply - the monetary b@46) and the broadest definition



of the money supply (M5) - using quarterly datanird963 to 1990. The results
suggest that linkage among real and monetary vagab the UK was not statistically
significant in contrast to the literature on the &t®nomy.

Clare and Thomas (1994) investigate the effectBofnhcroeconomic factors on stock
returns in the U.K. They find oil prices, retaiiqe index, bank lending and corporate
default risk to be important risk factors for theKUstock returns. Priestley (1996)
prespecified the factors that may carry a risk puemin the U.K. stock market.
Seven macroeconomic and financial factors; namedfaudt risk, industrial
production, exchange rate, retail sales, moneylguppexpected inflation, change in
expected inflation, terms structure of interesesatcommodity prices and market
portfolio. For the APT model, with the factor geaimg from the rate of change
approach all factors are significant.

Kim and Moreno (1994) investigated whether stoakgpmovements contributed to
fluctuations in bank lending in Japan over Jand&®y0 to May 1993 using a VAR

model. Three important results were found in thetirdy. First, the response of
Japanese bank lending to an increase in stockspwes positive in two subsamples
(Jan. 1970 to Dec. 1983, and Jan. 1984 to May, 1¥3Xond, fluctuations in bank
lending in Japan contributed significantly to fluations in the Nikkei stock price. In

particular, the Nikkei stock price played an impaitrole in accounting for the recent
sluggish growth in lending in Japan. Lastly, thstdrical relationship between stock
prices and bank lending was not steady over thdemperiod. That is, until the mid

1980s the relationship was weak but became sigmifi@after the mid-1980’s for

which the reasons were not studied.

Mukherjee and Naka (1995) examined the impacboimscroeconomic variables on
the Japanese stock market by employing Johansgf@%l) vector error correction

model (VECM). The six variables were the exchangte,rinflation, the money

supply, IP, the long-term government bond rate,ddlé money rate, and the Tokyo
Stock Exchange index. The results indicated thegdhvariables were integrated with
stock prices for the whole sample period spannmgfJanuary 1971 to December
1990.

Lilleblom and Stenius (1997) observed the linkagénMeen stock market volatility
and a set of macroeconomic variables in Finlandt®nemy. Macroeconomic
variables included in the analysis were induspralduction, the money supply (M2),
the CPI, and a trade variable(ratio of export priwdex divided by the import price
index). They examined a 71 year time period frorA(0Léb 1991. With the exception
of the growth of stock market trading volume, theghars concluded that the VAR
estimates indicated predictive power in both diogst: from stock market volatility to
macroeconomic volatility and from macroeconomic atiity to stock market

volatility.

Abdullah (1998) analyzed the effects of six macomeanic variable changes on UK
stock returns, The macroeconomic variables were Miiget deficits and surpluses,



IP, the consumer price index (CPI), and a long tenterest rate. The results
suggested that money growth variability account2& (approx)of the variance in
interest rates and 20% (approx).of the stockrmstuespectively. Therefore, money
growth variability contributed to the uncertaintyssaciated with returns on
investments in stocks and other financial assdis. Gther variables included in the
model were statistically significant in explainitige variance of UK stock returns.

Thornton (1998) observed the long and short ruradya relationships between real
M1, real income, interest rates, and real stocg&esrin Germany for 1960 to 1989 by
employing cointegration test and Granger-causdésts. The results of the study
indicated that: real stock prices have a signifiamd positive wealth effect on the
long-run demand for M1; and there was a unidirecidranger-causality effect from
interest rates to real stock prices.

Yin Wong et.al (1998) the study explores long-testock co movements linked to
similar co movements in macroeconomic variablegluiiing the money supply,

dividends and industrial production. the analysiggests that the long-term co
movements in stock prices can be partly attribetdablthose in the macroeconomic
variables among the EMS (European Monetary Systenmtries.

Li Li et.al (1998) employed the daily returns oetBow Jones Industrial Index, The
S&P 500 index, the Russell 1000 index and Rus€002index to examine stock
market reactions to macroeconomic announcementsnaidey supply, inflation
employment housing starts, trade balance etc alivel significant impact on stock
prices.

Kapital (1998) employed the GARCH-X model to stuidhg volatility in the U.S.
stock market and a set of macroeconomic fundansestalh as the money supply, the
exchange rate, income, consumer prices, and rieptiogs. This study used monthly
data from January 1978 to December 1996. Basedsdimtings, the macroeconomic
variables had a significant and positive effecttba volatility of the U.S. stock
market.

Darrat and Dickens (1999) employed multivariatentegration and error-correction
models. Consistent with theory, but contradictingllMris and Urrutia’s (1991)
findings, Darrat and Dickens found strong evidethes IP, M1, and the S&P 500
were integrated and found causal interrelationshgi®een these variables. Darrat
and Dickens’ results indicated that the stock miankees a key leading indicator of
monetary policy and real economic activity. Thegerrelationships were
strengthened when inflation and interest rates widaded in the model.

Sadorsky (1999) examined the price of oil shocks,dnd the interest rate on U.S.
stock market returns using monthly data from Janu®&47 to April 1996. Results
from the VAR approach suggested that positive loacks depress real stock returns,
while stock returns have a positive impact on egerates and IP. besides, this study
revealed that the effect of the price of oil on Usfock market returns was not



constant over time, compared to the effect of a@gerate changes, and that oil price
movements explain a large portion of the forecasirezariance in real stock returns,
particularly after 1986.

Gjerde and Saettem (1999) investigated the relstipnbetween stock market returns
and a set of macroeconomic variables in the snpahceconomy of Norway. The set
of variables consisted of interest rates, inflatidR, consumption, the OECD
industrial production index, the foreign exchangey and the price of oil by using a
VAR model and monthly data from 1974 to 1994.Theynd several significant links
between stock market returns and the investigateckaeconomic variable, changes
in the real interest rate affected both stock reswand inflation, and the stock market
responded significantly to the price of oil changes

Hondroyiannis and Papapetrou (2001) using a muisitevector autoregressive VAR
model to examine monthly data from January 1984 Stptember 1999 they
investigated the dynamic relationships in the Greeénomy between stock returns
and a set of macroeconomic indicators consistinidp pinterest rates, exchange rates,
real foreign stock returns as represented by the S80, and real oil prices.the results
from their study suggested that stock returns ditll@ad changes in real economic
activity, and macroeconomic activity and foreigacét market changes only partially
explained stock market movements. The price ofcbhanges, however, explained
stock price movements and had a negative impagtamroeconomic activity.

Chaudhuri and Smiles (2004) there analysis usedabadata from 1960 to 1998
and applying Johansen’s (1990) methodology, inguéesponse function analysis
and forecast error variance decomposition analygisexamine the relationship
between the Australian real stock price index ar@ath money supply (M3), GDP,
private personal consumption expenditures, andvibréd oil price index.. The study
showed evidence of a long-run relationship betwaemariables. However, IRF and
VDC analyses revealed weak evidence for the relship between the Australian real
stock price index and all variables included indhnalysis.

Maysami et al. (2004) using monthly data from Japu®89 to December 2001 to
examine the relationship between Singapore’s coitgsock index, three Singapore
sector indexes (the finance index, the propertgxndnd the hotel index), and a set of
macroeconomic variables. These variables are thelEPproxies for long and short-
run interest rates, the money supply (M2), and argk rates. Based on the results of
Johansen’s cointegration test,the Singapore st@kehand property index showed a
significant long-run relationship with all macroeomic variables included in the
analysis. On the other hand, the finance sectoexinthdicated a significant
relationship with all macroeconomic variables imgd in the analysis with the
exception of real economic activity, and the momsepply. Also, the hotel index
showed no significant relationship with the moneyp@y and short and long term
interest rates but significant relationships withn@acroeconomic variables included
in the analysis. These results questioned theiefity of Singapore’s market in the



sense that stock prices do not incorporate allrmédion available in the market
promptly.

Gan et al. (2006) applying various tests like Jskars (1990) cointegration
approach, Granger causality tests, and impuls@nsgpanalysis to determine whether
the New Zealand Stock Index is a leading indic&doml set of seven macroeconomic
variables that include M1, the short term interas¢, the long term interest rate, the
inflation rate, the CPI, exchange rates, GDP, &eddiomestic retail the price of oil.
This research was conducted using monthly data flfanuary 1990 to January 2003.
Results from the study suggested that a relatipnskists between New Zealand's
stock index and all seven examined macroecononniahlas.

Patra et al.(2006) while applying different ecaomdric approaches and using
monthly data from 1990 to 1999 to examine the i@kghip between the Greek price
index and a set of macroeconomic variables incytive money supply, inflation, the
exchange rate, and trading volume. Based on theltsefrom these different
techniques, all of the investigated variables ekdbp exchange rate consistently
exhibit both short and long run relationships wagtock prices. These findings
suggested that the Greek stock market was infoomaty inefficient during this time
period.

Humpe et.al (2007) examine whether a number of oemcmomic variables influence
stock prices in the US and Japan. A co integradioalysis was applied in order to
model the long term relationship between indusfi@duction, the consumer price
index, money supply, long term interest rates aondksprices in the US and Japan.
For the US the results were consistent with a sieglintegrating vector, where stock
prices are positively related to industrial prodctand negatively related to both the
consumer price index and a long term interest rEbey also find an insignificant
(although positive) relationship exists between &iSck prices and the money
supply. However, for the Japanese data they hawedftwo co integrating vectors.
One vector was that stock prices are influencegitipely by industrial production
and negatively by the money supply. For the secamdntegrating vector it was
found that industrial production to be negativatfluienced by the consumer price
index and a long term interest rate. These comsésults were due to the slump in
the Japanese economy during the 1990s.

Ratanapakorn and Sharma (2007) consistent witfitdmgs of Abdullah et al (1993)

investigated the long and short run relationshipswben the S&P 500 and six
macroeconomic variables using monthly data fronrudan1975 to April 1999. The

study observed that the stock prices were neggtiedhted to the long-term interest
rate, but were positively related to the money sygp, inflation, the exchange rate,
and the short-term interest rate.

Malik and Hammoudeh (2007) examined the volatilagd shock transmission
mechanism among U.S. equities, global crude oilketarand the equity markets of



Saudi Arabia, Kuwait, and Bahrain. In this studynaltivariate-GARCH model was
used to analyze daily data from February 14, 189dcember 25, 2001. The results
indicated that the equity markets of Saudi AraKiawait, and Bahrain were affected
by the world oil market volatility. However, sigiaént volatility spilled over from the
Saudi market to the oil market. Additional findinglicated that shocks in the US
equity market indirectly affected volatility in théhree Gulf stock markets,
emphasizing the important link between investmenégle by Gulf investors in the
U.S. and in each of the three Gulf stock markets.

Rahman and Mustafa (2008) explored the impact@btivad money supply (M2) and
the price of oil on the S&P 500 the using month&tadfrom January 1974 to April
2006. The results provided support in favor of ttee variables being cointegrated.
The vector error-correction model revealed no dawskationships in the long
run.Besides this the results indicated that theecdrvolatility of the U.S. stock
market was fueled by its past volatility, and negamonetary and oil price shocks
initially depressed the U.S. stock market.

Leon (2008) examined the effects of interest rdtanges on stock market return
volatility in the Korean economy using weekly retudata from January 31, 1992 to
October 16, 1998. By applying two GARCH (1,1) made&ne without interest rates,
and another one with interest rates in both theditmmal mean and variance.
Consistent with results for the U.S. stock markbg results indicated that the
conditional market returns have a significantly atege relationship with the interest
rates. In addition to this,the conditional variantad a positive, but insignificant
relationship with the interest rates compared o fthdings documented in the U.S.
market. Results from the study indicate that ggerates have strong predictive
power for stock returns in Korea, but weak predetpower for volatility. On the
basis of these findings, investors in the Koreastkstmarket should adjust their
portfolios in response to changes in monetary golic

Abdel mounaim (2009) examines the influence of W8 €anadian macroeconomic
fundamentals on Canadian stock prices allowingdftierent associations across the
US business cycle. The study uses Johansen’s mudtie co integration test and
vector error correction model (VECM) to examine kieg and short-run association.
Results show evidence of a long run associatiowdst Canadian stock prices, US
stock prices and Canadian as well as US fundansental

Chan et.al (2011) examine the relationship betwemmrism stock prices and
macroeconomic factors in New Zealand using co nattegn analysis and Vector
Error Correction Model (VECM). The former estabishthe long run relationships
between stock prices and macroeconomic factorghanthtter identifies the short run
dynamics between prices and macroeconomic variableserestingly, the

specification of VECM in this context is also clbseelated to empirical models
implied by the Asset Pricing Theory (APT).



(i)  Studies Related to Emerging Economies

For the developing countries,Fung et.al (1990) stbthat Taiwan’s stock market is
closely related with money supply which is furtterpported by Lin (1993) who
found that the growth in money supply can be usegrédict the Stock prices.Lin’s
work also pointed out that both the Korean and &moge markets are closely related
with money supply but with a different result. Inagher study Ho(1983) found that
money supply is a useful information in predictisgpck markets in Hong Kong,
Philippines and Thailand.

Bailey and Chung (1996), examine the impact of m@oonomic risks on the equity
market of the Philippines. Findings of the studywhthat, financial fluctuations,
exchange rate movements and political changes amerwof Philippine equities
cannot explain Philippine stock returns.

Abdalla and Murinde (1997) foud out that the resdtir India,Pakistan and Korea
suggest that exchange rates influence stock prngbgh is consistent with earlier
study by Aggarwal (1981).This is also consistenthwsmith’'s (1992) finding that

stock returns have a significant influence on ergearate in Germany,US and Japan.

Ibrahim (1999) investigated the linkages betweerlayian stock prices and seven
macroeconomic variables, including the narrow anshth money supplies (M1 &

M2), IP, the CPI, domestic credit, foreign resenasd the exchange rate. Applying
Cointegration and Granger causality tests with mmigntlata from January 1977 to
June 1996 were used. The results revealed thatMi@laysian stock market is

informationally inefficient with respect to consumm@ices, official reserves, and the
domestic credit aggregates. This study also provelddence that stock prices are
Granger-caused by changes in official reservesexatiange rates in the short run.
With respect to M2 and Malaysian stock price wesategrated, and there was no
long-run relationship between stock prices and M1.

Chowhad et.al (2000) have tried to fetch reasomduibulence in stock market in
india taking into account sensex .They have treefind that how sensex which stood
at 2761 on 21 oct 1998 rose to 6000 in Feburary 2000 (approXd)lificrease in just
15 months,which is not at all strongly supportedfinydamental economic factors in
these years as Indian economy grew by just 5.9 #989-2000.As it hasn 't been
found in the results of any study in India or aafothat economic factors can support
such a spike in stock price.

Pethe and Karnik (2000) has investigated the irglationships between stock prices
and variables viz, exchange rate,prime lending ,mateow money,industrial
production using data form 1992-1997 and emplogngr correction framework the
study holds the view that the state of economyctdfstock prices.

Niarchos and Alexakis (2000) investigated whetheisipossible to predict stock
market prices with the use of macroeconomic vaesil the Athens Stock Exchange.



Macroeconomic variables include inflation, moneyp@y and exchange rate. The
time period under investigation was from Januarg4l% December 1994 on a
monthly basis. The statistical evidence suggest$ mthonthly stock prices in the
Athens Stock Exchange are positively correlatetthdse variables.

Maysami and Koh (2000) tested the relationshipsvéen the Singapore stock index
and selected macroeconomic variables over a sexanperiod from 1988 to 1995

and they found that there existed a positive @tahip between stock returns and
changes in money supply but negative relationshipsveen stock returns with

changes in price levels, short- and long-term eskerates and exchange rates.
Furthermore, they noted that changes in interest exchange rates contributed
significantly to the co-integrating relationship WMehchanges in price levels and
money supply did not. They argued that such finslingere consistent with the

Singapore economy in which price stability was thkimate macroeconomic

objective. Their findings seemed to suggest that $ingapore stock market was
different from large economies such as US and Japeare real economic activities

were significant in explaining stock returns..

Chankradhara and Kamaiah (2001) investigated ictiera among monetary
policy,inflation,GDP and stock returns in post héezation period,using VAR
approach the findings reveal that inflation and exnomic activity do affect stock
returns while monetary policy and loses its expianapower when inflation and real
activity are present in the econometric model.

Muradoglu et al. (2000) considered 19 emerging etarkom all over the world. The
study investigated possible causality relationstbpsveen the 19 emerging stock
markets returns and other macroeconomic variables; exchange rates, interest
rates, inflation, and IP using monthly data fronv@30 1997. The results revealed
that the relationship between stock returns andrbheroeconomic variables mainly
depend on the size of the stock markets and thigigiation with world markets.

Muradoglu and Argac (2001) investigated the linkdween Turkish stock market
returns and three variables viz, interest rdte, money supply, and the foreign
exchange rate, during the period from 1988 to 199t three monetary variables
were found to not be linked with stock prices dgrthe sample period for the some
exogenous factors.

Wongbangpo and Sharma (2002).analyzed monthly fdaa 1985 to 1996 in this
study and few macroeconomic variables like GNP, ¢cbnsumer price index, the
money supply, the interest rate, and the exchaatgefor the five countries. Their
results showed that high inflation in Indonesia &miippines influences the long-run
negative relation between stock prices and the meuopply, while the money growth
in Malaysia, Singapore, and Thailand induces theitpe effect for their stock
markets. The exchange rate variable is positivelgted to stock prices in Indonesia,
Malaysia, and Philippines, yet negatively relate®&ingapore and Thailand.



Wenshwo (2002) investigated the impact of curredepreciation on stock returns
and its volatility in the five Far East Asian ecames of Hong Kong, Singapore,
South Korea, Taiwan, and Thailand during the Asiasis (1997-1999). Based on the
GARCH model, this study provided strong evidencelidating that currency

depreciation adversely affected stock returns andéveased market volatility during
the Asian crisis. From his finding, Wenshwo sugegeésthat international investors
and fund managers planning to invest in Far Eask@&tmshould evaluate the stability
of foreign exchange markets before taking action.

Maghayereh (2003) examined the link between tihdaivan stock index and a set of
macroeconomic variables: M1, interest rates, damestports, foreign reserves,

inflation, and IP. The cointegration test and tleeter error correction model that he
employed indicated that the Jordanian stock pndex was cointegrated with all the
sample macroeconomic variables. Thereby concludlvag, all the variables were

significant in predicting changes in stock pricesiich suggests that the Jordanian
capital market violated the theory of market efimy from January 1987 to

December 2000.

Gunasekarage et al. (2004) investigated the relstip between a set of
macroeconomic variables and the stock market indethe Sri Lanka. The money
supply, the Treasury bill rate , the CPI, and thechange rate were the
macroeconomic variables. using monthly data frorl851% 2001 and applying
cointegration approach, IRFs analysis, and FEVDyarsayielded three results. First,
the lagged values of the money supply and the Trgdsill rate had a significant
influence on the stock market. Second, the All 8Harice Index did not have any
influence on the money supply, but it did influenice Treasury bill rate. Finally, both
VDC and IRF explained only a little of the forecastriance error for the market
index, and these effects did not persist for loagqal.

Wong et al. (2005) examined the short- and longytequilibrium relationships
between the major stock indices and selected meenoenic variables of Singapore
and US by employing co-integration and Granger aliysover a period of twenty
years from 1982 to 2002. They found that Singaostdck prices generally display
long-run equilibrium relationships with interestas and money supply while the US
stock market did not. However, when they examirtga ghort-run equilibrium by
dividing the entire time period into three sub-pdd, they found that Singapore stock
market was co-integrated with interest rates antiapcsupply before 1997 Asian
financial crisis. Interestingly, this relationshipeakened after the crisis and they
suggested that it could be due to the monetaryoatyls response to the asset price
turbulence to maintain price stability. They alsg@gested that the market could have
become more efficient after the Asian financial sisti leading to reduced
informational inefficiency.

Sarkar (2005) has examined the relation betweewtgrand capital accumulation in
case of India during 1950-2005 wusing stock pricesd aGDP,Industrial



production,number of listed companies in stock reatke results reveal no positive
relationship.

Ibrahim (2006) using quarterly data from January890 February 1998, and

employing VAR analysed the linkages between blans and stock prices in

Malaysia. The VAR model included four other varedbhamely interest rates, output,
the exchange rate, and the price level. The reseltsaled that bank loans reacted
positively to an increase in stock prices, butdbeverse is not true. The results give
an indication that the health of the banking seatay significantly depend on stock

market stability. Hence, bank loans may be an iciefit way to boost stock market

activities and expand real activities.

Tan, et.al (2006) examined the links between nemoomic variables and the
Malaysian stock indices (Kuala Lumpur Compositeekjdduring the period of 1996-
2005. They found that the inflation rate, industpaoduction, crude oil price and
Treasury Bills’ rate have long-run relation with lgsian stock market. Results
indicate that consumer price index, industrial picicbn index, crude oil price and
treasury bills are significantly and negativelyated to the Kuala Lumpur Composite
Index in the long run, except industrial productimalex coupled with a positive
coefficient.Similar results were found by Hussi&0({6) by studying pre & post
liberalization scenario in Pakistan form 1959-20@&ile employing different

techiniques.

Raman (2006) examine for India the causal relakipss between the share price
index and industrial production in a multivariatector error correction model which
involved certain other crucial macroeconomic vadgalmamely money supply, credit
to the private sector, exchange rate, wholesate pndex, and money market rate for
the reason of right and robust model specificatibhe study reports causality
running from economic growth proxy by industriab@uction to share price index
and not the other way round. It may therefore héedtthat the state of the economy
has a bearing on the share prices but the healtheastock market in the sense of a
rising share price index is not reflective of anpmvement in the health of the
economy.

Hammoudeh and Choi (2006) investigated the linkagfehree global factors, the
price of oil, the S&P 500, and the U.S. T-bill rat®ith the Gulf Cooperation
Council's (GCC) stock markets. A VECM model as veslIRFs and VDC analyses
were used in the study with weekly data from Felyub, 1994 to December 28,
2004. Based on the results, the U.S. T-bill rate &alirect influence on some of the
GCC markets. The S&P 500 and the Western Texasnettate (WTI), or the Brent
oil price, did not have such a direct impact, inmpdy that local factors such as
liquidity, Financial soundness and profitability ynae more important for explaining
the behavior of GCC markets than the internatidaetors. Besides this,the FVDC
analysis indicated that the largest portion ofltagaiations in the GCC index returns
was attributed to their own domestic or other G®Gcks over the forecast horizon
with only two exceptions: the Oman's and Saudikstoarkets where the price of oil
explained about 30% and 19% of the variations efrtfarket, respectively.



Ahmed (2008) while using quarterly data investigatee nature of the long and short
run relationships between Indian stock prices amsgtaof macroeconomic variables
over the period March 1995 to March 2007. Thesébtrs were the money supply,
interest rates, IP, exports, foreign direct invesimexchange rates, the primary stock
index of the National Stock Exchange (NSE) in Indsgnd the Bombay Stock
Exchange (BSE) index. Employing various models llohansen’s (1990) approach,
the causality test of Toda and Yamamoto (1995), BEAhalysis, and IRFs for
analysis. The study revealed that a long run eiatiip between stock prices and
money supply existed. However, the same relatigndid not exist for the interest
rate with stock prices.

Zafar et al. (2008) observed the effects of chamgdéise interest rate on the volatility
of Karachi stock returns. Similar to Léon’s (20@®proach, Zafar et al. estimated two
distinct GARCH (1,1) models; one without interestess and the other with interest
rates to estimate the conditional mean and variémcenonthly data for the period
from January 2002 to June 2006. For both modedscdimditional market returns and
variance parameters were very similar to each offteey found that the, conditional
market returns had a negative significant relatigmsvith interest rates, indicating
that it was easy to predict the stock returns lalyaring interest rates. However, the
conditional variance had an insignificant negatektionship with interest rates and
was a weak predictor for its volatility. These fesundicate that when interest rates
increase, people tend to deposit their savingsanklaccounts rather than investing in
the stock market. That is, higher interest ratekice the profitability of firms, and
hence, stock prices go down. Zafar et al. suggebtadoolicymakers should carefully
consider these linkages when making any intervantiadhe stock market and overall
investments policy in the economy.

Kandir (2008) examined the role of seven macroecoadactors in explaining
Turkish stock returns in the period from July 1987June 2005. Macroeconomic
variables used in his study are growth rate of stidlai production index, change in
consumer price index, growth rate of narrowly definmoney supply, change in
exchange rate, interest rate, growth rate of imtgwnal crude oil price and return on
the MSCI World Equity Index and the analysis isdzhen stock portfolios rather than
single stocks. Using ordinary least square teclentbe empirical findings reveal that
exchange rate, interest rate and world marketmetaem to affect all of the portfolio
returns, while inflation rate is significant for lgrthree of the twelve portfolios. On
the other hand, industrial production, money sugig oil prices do not appear to
have any significant affect on stock returns. Hiadihgs also suggest that
macroeconomic factors have a widespread effectamk seturns.

Similar to the above study Tursoy, et.al (2008kaesh is another example of the
Arbitrage Pricing Theory test in Turkish stock kelr They tested the APT in
Istanbul Stock Exchange for the period of Febru209l up to September 2005 on
monthly base. They tested 13 macroeconomic vasafi@ney supply, industrial
production, crude oil price, consumer price indéxport, export, gold price,



exchange rate, interest rate, gross domestic prothreign reserve, unemployment
rate and market pressure index) against 11 indysbrgfolios of Istanbul Stock
Exchange to observe the effects of those variamestocks’ returns. Using ordinary
least square technique, they observed that theresame differences among the
industry sector portfolios.

Kanakraj et.al (2008) have examined the trend aickstprices and varius

macroeconomic variables between 1997-2007.They haed to explore that if the

recent stock market boom can be explained in threst@f macroeconomic variables
and have concluded by recommending a storng rakttip between the two.

Hasan and Javed (2009) investigated the long-tetationship between Pakistan
equity prices and monetary variables from June 1@98une 2008. The monetary
variables included the money supply, Treasury raile, foreign exchange rates, and
the CPI. The cointegration test provided evidewica long run relationship between
the equity market and the monetary variables. Wedtdional Granger causality was
found between the monetary variables and the equigyket. Impulse response
analysis indicated that the interest rate shockth@@xchange rate shocks both have a
negative impact on equity returns, whereas the mmeopply has a positive impact on
the equity market. With respect to inflation, authfound little impact on returns in
the equity market. lastly, FEVD analysis suggested interest rate, exchange rate,
and money supply shocks were important sourceslatility for equity returns. They
concluded that monetary policy has a direct impactapital market.

Leong et.al (2009) aimed to examine the effectsmacroeconomic and non-
macroeconomic variables on Singapore hotel stotkrne using hotel companies
listed on the Singapore Stock Exchange (SGX). Resfl stability and predictive
power tests of the derived model inferred that ritedel was stable and reliable in
explaining hotel stock returns and was also redafr forecasting. Regression
analyses indicated that changes in industrial prooln and money supply displayed
positive relationships whilst exchange rates, tidla short- and long-term interest
rates showed negative relationships with Singapotel stock returns.

Khaled et.al (2009) investigate the effects of rmaconomic indicators (interest rate
and industrial production) on Viethnamese stock gwicalso examine how US
macroeconomic indicators affect Vietnamese staokep. The empirical evidence
suggest that there is a statistically significasisociations between domestic
production sector, money market and stock price¥iet Nam. The finding also

show that the US macroeconomic fundamentals fegnily affect Vietnamese

stock prices.

Mohammad, et.al (2009) examine the relationshigvbenh macroeconomics variables
and Karachi Stock Exchange in Pakistan contextyThe/e used quarterly data of
foreign exchange rate, foreign exchange reseressdgixed capital formation, money



supply, interest rate, industrial production indexd whole sales price index. The
result shows that exchange rate and exchange eesgmificantly affected the stock
prices.

Mahmood et.al (2009) explored the linkage betwstatk prices and economic
variables in six Asian-Pacific selected countriédalaysia, Korea, Thailand, Hong
Kong, Japan and Australia. The monthly data onkspoice indices, foreign exchange
rates, consumer price index and industrial produacindex that spans from January
1993 to December 2002 are used.They focused thlysis on the long run
equilibrium and short run multivariate causalityvaeen these variables. The results
indicate the existing of a long run equilibriumatbnship between stock price indices
and among variables in only four countries, i.@apah, Korea, Hong Kong and
Australia. The Hong Kong shows relationship onlyween exchange rate and stock
price while the Thailand reports significant intetran only between output and stock
prices.

Maku (2010) examines the long-run and short-rueafof macroeconomic variables
on the Nigerian capital market between1984and20@¥ properties of the time series
variables are examined using the Augmentedddidkuller(ADF) test and most of
the variables have a unit root at level. The ugwented Engle-Granger
Cointegration test revealed that macroeconowaicables exert significant long-
run  effect on stock market performance in Nigedso, the employed Error

Correction Mode (ECM) showed that macroeconomicialdes exert significant

short-term shock on stock prices as a reswf the stochastic error term
mechanisms .However, the empirical analysis shawatthe NSE all share index is
more Responsive to changes in exchange rate,ianfleite, money supply and real
output. While, all the incorporated variables whiserve as proxies for external
shock and other macroeconomic indicators havel@ameous significant impact on

the Nigerian capital market both in the short kmdy-run.

Dharmendra singh (2010) explore the relation betm&eck market index i.e. BSE
Sensex and three key macro economic variables diarneconomy by using
correlation, unit root stationary tests and Granggusality test. Monthly data has
been used from April,1995 to March, 2009 for ak tariables, like, BSE Sensex,
wholesale price index (WPI), index of industrialoguction(llP) and exchange
rate(Rs/$). Results showed that the stock markeexinthe industrial production
index, exchange rate, and wholesale price indexagmed a unit root and were
integrated of order one. Granger causality test the®m employed. The Granger
causality test indicated that IIP is the only valgahaving bilateral causal relationship
with BSE Sensex. WPI is having strong correlatiothwSensex but it is having
unilateral causality with BSE Sensex. Therefordsitoncluded that, Indian stock
market is approaching towards informational efficig at least with respect to two
macroeconomic variables, viz. exchange rate anaktion (\WPI).

Xiufang (2010) This study investigates the timeesemrelationship between stock
market volatility and macroeconomic variable vdigtifor China using exponential



generalized autoregressive conditional heterostmity (EGARCH) and lag-
augmented VAR (LA-VAR) models. Paper found evickethat there is a bilateral
relationship between inflation and stock prices,levia unidirectional relationship
exists between the interest rate and stock prigils,the direction from stock prices
to the interest rate. However, a significant relaship between stock prices and real
GDP was not found. The results suggest that Chista’ck market is likely to be less
efficient than those in the U.S. and other dewedbgountries and is somewhat
separated from the real economy of China.

Asalolu et.al (2010) investigated the impact of maconomic variables on Average
Share Price (ASP) and goes further to determinghehe&hanges in macroeconomic
variables explain movements in stock prices in Nageé/arious econometric analysis
such as Augmented Dickey Fuller (ADF) test, GranQausality test, Co-integration
and Error Correction Method (ECM) were employedtiome series data from 1986-
2007 and the results revealed that a weak reldtipnexists between ASP and
macroeconomic variables in Nigeria. The findingstHer point that ASP is not a
leading indicator of macroeconomic performance igeNa.

Ming-Chang Cheng et.al (2011) applied multiple esgions to estimate the impact of
non-macroeconomic variables on Taiwan electromcksteturns. The first regression
results shows that the non -macroeconomic events gignificant except the second
presidential election, SARS disease, 88 floodsthrd21th Summer Deaf Olympics,
but the effects were almost the same with predistidhe second regression results
indicate that the macroeconomic variables of ingaisproduction AIP), money
supply (AM2), and exchange rate\EXR) were significant and positive impact on
stock returns. The third regression incorporatecehsignificant macroeconomic
variables into the first

regression as robust test, the results didn’t chamgccording to the regression result,
the power of prediction for non -macroeconomic e¢serwas better than
macroeconomic variables. It seemed the non-macnoesiz events had a relatively
obvious influence on Taiwan electronic stock resutiman macroeconomic variables
did.

Patrick (2011) this research investigated the ekween macroeconomic variables
viz,GDP,Inflation,Interest rates Exchange rate ain® and Resource Index of the
Johannesburg stock exchange the findings revetlthisee is a positive correlation
between GDP and share returns, a negative cooelagtween interest rates and
share prices and a positive relationship betweenRand exchange rate and share
returns. The relationship between the inflation #mel resource share returns proved
inconclusive.

Y essengali et.al (2011) investigates the causaélationship  between
macroeconomic indicators and Kazakhstan stoxghange (KASE) index. The
results indicate the existence of co integrai between these series implying
violation of market efficiency hypothesis. Thesults of the study are in



compliance not only with theory but also with tlssues in practice. Using the bound
testing approach, within the Autoregressive iibhsted Lag (ARDL) model
framework, we examine their long-run relatiapslWohansen Co integration test,
Engel-Granger two-step approach and Granger dpusadt reveal that the main
determinants of KASE are income per capitdlation and the exchange rate
and dummy variable accounting for worldwidesisr impact. Other effect on
stock index comes from oil price volatility.

Rizwan et.al (2011) examine the relationship betwetock exchange market
volatility and macroeconomic variables volatilitytivrespect to Pakistan. To measure
this time series relationship for Pakistan Expoma¢nGeneralized Autoregressive
Conditional Heteroskedasticity (EGARCH) and lagiaegted VAR (LA-VAR)
models were used. It was found that there is atipesielationship of CPIl and FDI
with stock market; however ER and TBR are inversediated to sock market
volatility. On the other hand we found strong evice that there is a bilateral
relationship of FDI and ER with stock prices, whadeunidirectional relationship
found between TBR and stock market prices, withdinection from stock prices to
treasury bills interest rate. However a significaratusal relationship not found
between CPI and stock prices

Owusu et.al (2011) investigates the relationshipween macroeconomic variables
and stock market returns using monthly data thanspfrom January 1992 to

December, 2008. Macroeconomic variables used i\ shidy are consumer price

index (as a proxy for inflation), crude oil pricexchange rate and 91 day Treasury
bill rate (as a proxy for interest rate). The ogdin least square estimation (OLS)
model in the context of the Box-Jenkins time semesthodology was used in

establishing the relationship between macroeconomitables and stock market

returns. Empirical findings reveal that there sgnificant relationship between stock
market returns and consumer price index (inflatiddh the other hand, crude oil

prices, exchange rate and Treasury bill rate doappear to have any significant

effect on stock returns.

Yu Hsing (2011) Applying the EGARCH model, thisearch finds that Lithuania’s
stock market Index is positively impacted by redDR;theM2/GDP ratio ,and the
stock market indexes in the U.S. and Germany agdtinely affected by the ratio of
the government deficit to GDP, the LTL/USD exchamgt or depreciation of the
litas (National Currency).

Yu Hsing (2011) this paper finds that the Bulgarsaock market index is positively
associated with real GDP, the M2/GDP ratio andUlfe. stock market index and is
negatively influenced by the ratio of the governtmgeficit to GDP, the domestic real
interest rate, the BGN/USD exchange rate, the dgdeinflation rate and the euro
area government bond yield.

Ifuero et.al (2012) attempt to determine the refahip between macroeconomic
variables and the Nigerian capital market indexohsiders the yearly data of several



macroeconomic variables of interest rates, inflatiates, exchange rates, fiscal
deficit, GDP and money supply from 1975 to 2005 é&rtries to reveal the relative

influence of these variables on the ‘All Share kid# the Nigerian capital market. In

pursuance of this, the Vector Error Correction Elo@/ECM) was used to study the
short-run dynamics as well as long-run relationdtepween the stock market index
and the six selected macroeconomic variables fre\igerian economy. The major
finding is that macroeconomic variables influentek market index in Nigeria.

Muhammed Monjurul (2012) investigates the effedtsnacroeconomic variables of
treasury bill interest rate and industrial prodocton stock returns on Dhaka Stock
Exchange for the period between January 2000 abdu&ey 2007 on the basis of
monthly time series data using Autoregressive hatiegl Moving Average (ARIMA)
model and finds a positive relationship betweena3uvey bill interest rate and
industrial production with market stock returns the coefficients have turned out to
be statistically insignificant.

Research Gap and need for the Present study.

After thoroughly reviewing the above studies, iashbeen found that very limited

literature is available on the Indian stock market far as relationship between
macroeconomic variables and stock prices behasiaoncerned. It is against this
backdrop that a study on the subject needs to tertaken. The proposed study shall
try to fill up this gap by exploring relationshima influence frequently quoted

macroeconomic variables in Govt and Business congations while discussing the

state of economic activities in India.This will @ small investors and financial

institutions to have a clear picture of how macooexnic variables are tied to the
stock prices and make a modest contribution infild. Thus to gain an insight into

the complexities of the stock market,one needs dgeldp a sound economic

understanding & be able to interpret the impacingfortant economic indicators on

stock markets (Yasaswy,1994). This dissertatioaxigected to add several primary
contributions to the existing literature. Firstwitll extend the literature by examining

the relationship of the stock market with a setnaicroeconomic variables in a unique
emerging market, the Indian economy. Second, thidysis expected to offer some
insights for Indian policymakers, shareholders, padfolio managers. Policymakers
are mainly interested in exploring the determinartthe stock market, and how stock
market shocks spillover to real economic activitye efficient market hypothesis

(EMH) implies that portfolio diversification ben&fifrom a low correlation between

stock market indexes and all relevant informatibat tis publicly available. In that

sense, this study is also significant to sharehelded portfolio managers.
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CHAPTER I
Objectives and Methodology

As mentioned in preceding pages, the Efficient Maikypothesis and various Asset
pricing theories are silent about which precisené&veor economic factors likely
influence stock prices. This silence opens the dodnvestigating a wide range of
relevant events at the macroeconomic levels obekgharket, due to less availability
of the data and lesser time, the scope had to peikdewer but certainly with the
purpose of fulfilling the basic rationale and metief this research.
Objectives
The Present study is aimed to achieve the followinigctives:-
I.  To study the growth & development of stock markdndia;
ii.  to study the relationship between stock pricesraadro-economic variables in
India in pre-reform, post-reform & over all frorhet formation of index to
2011 at the basic level; and
lii.  to give suggestions, on the basis of study residtspolicy formulation at the

country level.

Hypothesis

(1) Ho:-Changes in macro-economic variables are not lete@ with stock prices
in India.
(i)  Hi-Changes in macro-economic variables are coa@latith stock prices in

India.

Data Base

The data used in this study consists of annualageeof stock market index and
macroeconomic variables of India. The data wereaiobt from three different
sources viz; the Reserve bank of India, Econonmeesyy Economy watch. The period
under study begins January 1,1979-80 and ends [eBi,2011-2012.This time



period was chosen because within this time framaymaportant events happened
such as liberalization of various sectors of ecoporagime changes, stock market
crashes and scams, the establishment of variowes stock exchanges & indices
etc.The sample period is split into two separateods: first, the pre-liberalization

period starting January 1.1979 to December 31,1%¥bnd the post-liberalization
period starting January 1,1991 to December 31,201dl then the over all effect is
observed.

This study investigates thirteen macroeconomicaldes that all have a significant
impact on the general share price index of theamdstock market and these are

described as.

Selection of Variables

As stated earlier ,the aim of this study is to aexplthe effects of macroeconomic
variables on the stock prices using annual averagéa from January 1979-80 to
December 2011-2012. BSE Sensex is used as a pooxghé performance of the
Indian stock market. Thirteen macroeconomic vaesplthat are hypothesized to
influence stock returns, are examined. These macrmamic variables are industrial
production index, inflation, broad money supplyfMmarket borrowing of govt,
Gross domestic product, foreign exchange rate, ikpge of central govt, interest
rate, gold price, Balance of payments, internaticcrade oil price, Agricultural
production index and forex reserves. These vaab&/e been selected because of
the earlier studies conducted abroad choosing thesables. These studies are (Chen
et al., 1986; Asprem, 1989; Bulmash and Trivoli919Mukherjee and Naka, 1995;
Maysami and Koh, 2000). Chen et al. (1986) suppdtie use of IP and Interest rate.
Asprem (1989) supported the use of money suppilgtion and interest rates. These
earlier studies were further supported by variaireostudies (Mukherjee and Naka,

1995; Maysami and Koh, 2000) conducted in receatsye

Dependent variable.

Stock Prices:



Sensex is employed as a proxy for stock pricendial Till the eighties, there was no
scale to measure the ups and downs in the Indaok sharket. The Bombay Stock
Exchange Ltd. (BSE) in 1986 came out with a stooklek 'SENSEX' that
subsequently became the standard for measuringdihe trade in the Indian stock
market. SENSEX is not only scientifically designbdt also based on globally
accepted construction and review methodology. Ewstpiled in 1986, SENSEX is a
basket of 30 constituent stocks representing a leangp large, liquid and
representative companies. The base year of SENSHS78-79 and the base value is
100. The index is widely reported in both domeatid international markets through
print as well as electronic media. The SENSEX wetsaily calculated based on the
"Full Market Capitalization’methodology but was fsbd to the free-float
methodology with effect from September 1, 2003. THeree-float Market
Capitalization" methodology of index constructia regarded as an industry best
practice globally. Due to is wide acceptance ambtigsindian investors; SENSEX is
regarded to be the pulse of the Indian stock mai®gice SENSEX comprises of
leading companies in all the significant sectordhe economy and given its long
history and its wide acceptance, no other indexchest the SENSEX in reflecting
market movements and sentiments. SENSEX is widsedyl to describe the mood in

the Indian stock markets

Independent variables:

(i) Index of Industrial Production

The industrial production index is typically usad a proxy for the level of real

economic activity. It is theoretically shown thaetindustrial production increases
during economic expansion and decreases duringess®n, and thus a change in
industrial production would signal a change in emog. The productive capacity of

an economy indeed rises during economic growthchvim turn contributes to the

ability of firms to generate cash flows. That isywthe industrial production would be

expected to act beneficially on expected futurehcfisws, hence a positive

relationship between real economy and stock peges. Fama (1981) indicates that

the growth rate of industrial production had a iy@ontemporaneous relation with



stock returns. Many studies show that largetiivas (often more than 50%) of
annual stock-return variances can be traced teé#ste of variables such as real GNP,
industrial production, and investment that are ingt determinants of the cash
flows to firms (Fama, 1990). Al-Sharkas (2004) fmrdan and Maysami et al.
(2004) for Singapore indicate that industrial darction is positively and
significantly related to the stock returns. Thussi expected that an change in
industrial production index is positively relatedstock returns in India.

(i) Inflation Rate.

WPI is used as proxy for it, as it is a broad b&deasure to calculate average change
in prices of goods and services during a speciicigol. Inflation is ultimately
translated into nominal interest rate, Barr & Caplpfl997) concluded that “almost
80% of the movement in long-term nominal rates appéo be due to changes in
expected long-term inflation”. and an increase ominal interest rates increase
discount rate which results in reduction of presese of cash flows, implying
stocks are extremely poor inflationary hedges hwmestors. An empirical studies by
Chen, Roll and Ross (1986) for US, Humpe and Mdami|2007) for US and Japan,
Sunders et.al,(1981) for Australia,Naka et.al,(398@8 India and Nishat et.al (2004)
for Pakistan indicate that inflation is the largesgative determinant of stock prices.
so it is hypothesized that change in inflation egatively related to equity prices in
India.

(i) Money Supply

Broad Money (M) is used as a proxy of money supply. Monetarygyolinfluences
the general economy through a transmission meamaniby case of expansionary
monetary policy, the government creates excegsdity by engaging in open
market operation, which results in lower intereges. The lower interest rate would
lead to the lower required rate of return and sthuthe higher stock price.
Additionally, an increase in monetary growth oates excess liquidity available for
buying stocks, eventually resulting in higher stqukces due to an increase of
demand. In case of a restrictive monetary polibg, decrease in the supply of funds
leads to increase in interest rate thus raisingctb& of capital for all economic

activities. The higher interest rate would leadh® higher required rate of return and



thus, lowering the stock prices in addition testh decrease in monetary growth
indicates inadequate liquidity available for buyistpbcks, eventually resulting in
lower stock prices due to a decrease in demand.dwamg Macmillian (2007) report
that Japan stock prices are influenced negativelthe money supply. while there is
an insignificant (although) positive relationshiptwween US stock prices and money
supply, the results from emerging economies aré¢radictory, too.For Amman stock
exchange Magheyerah (2002) indicate the coeffi@&émoney supply is negative but
not statistically significant. Whereas for JordakSharkas (2004) shows that money
supply has positive effect on stock returns. Tursgiyal.(2008) indicate that there is
no significant pricing relationship between thec&treturn and money supply. As the
result of studies are conflicting, the actual rielaghip between money supply and
stock prices is an empirical question and the éffacies over countries and time of
research.

(iv) Market Borrowings.

This activity substantially absorbs the liquidityoiin market when govt aims to
decrease its fiscal deficit, it translates into rdase in the liquidity in secondary
market thereby reducing prices of shares, as thgatp sector is being unable to
access funds resulting in the “crowding out” ofvpte investment (Fisher &
Easterly,1990) hence has a negative impact of gincks and the same is expected.
(v) Gross Domestic Product.

GDP is the measure of national income from all sesirof production of goods and
services in a given year. Researcher have obsewusitive effect of GDP so we
expect the same.

(vi) Foreign Exchange Rate

In this study US Dollars/INR exchange rate is emptb as foreign exchange rate.
There is no theoretical consensus neither orefitence of relationship between
stock prices and exchange rates nor on the directicthe relationship. However,
Dornbusch and Fisher (1980) while focusing on d@hgociation between the current
account and the exchange rate developed a modelxfrange rate determination
namely flow-oriented model that emphasize the iwiahip between the behavior of

the exchange rate and the current account or ppadermance, This model suggests



that changes in exchange rates affect the convesiitss of a firm, which in turn
influence the firms earnings or its cost of funds and hence its spoide. Thus,flow-
oriented model represent a positive relationslefpvben stock prices and exchanges
rates. As is also noticed that a depreciatiofNiR lead to an increase in exports &
thereby increase in cash flows,profits of domest@mmpanies and this attract
investments that push up the stock market levgdssting that exchange rate do
positively influence share prices. Mukherjee e(E95) found a positive sign.
Maysami et al. (2004) for Singapore suppbd hypothesis of a positive
relationship between exchange rate and stock etlimus, a positive relationship is
expected between foreign exchange rate and staakse

(vii) Expenditure of Central Govt.

It is composed of Govt consumption expenditure, SGr&apital formation and
Financial investments & loans to rest of economy.tAese has an multiplier effect
thereby increase liquidity in the market and infloe aggregate demand in the
economy which gets translated into increased catpoearnings hence have a
positive impact on stock prices. David Allan (19&&jggests the important role of
govt expenditure on economy.

(viii) Interest rate.

The rate at which people keep money at the Sched®deks, is considered. Money
switching from the bank to share market happessoitk return is high and the exact
opposite case may occur if deposit rate is higladdition interest rate has impact on
a companies operations an increase in interestifitese cost of capital that will eat
away its profits. The lower profit, lower cash ilos translate into depressed fair
value of companies stocks,Maysami et.al (2004) ak¥leat short and long term
interest rate respectively have significant posit@nd negative relationship with
Singapore stock market,Humpe et.al (2007) inditaty US and Japan stock price
are negatively influenced by interest rate Themefdris hypothesized that a change in
interest rate is negatively related to equity @ice

(ix) Gold Price (GLD)

Bullion price is used as a proxy of gold price. &@ an alternative investment tools

for investors. As the gold price rises, invest@asdt to invest less in stocks, causing



stock prices to fall. Therefore, a negative relalup is expected between gold price
and stock returns.

(x) Balance of payments.

Favorable trade balance has an domino effect ohtdes other macroeconomic
factors like exchange rate, aggregate productieserves so a positive impact is

expected.

(xi) Oil Prices

Crude QOil (Petroleum) Price Index ,a proxy forpmices denotes an equally weighted
average of three crude oil spot prices viz; BmhtWest Texas Intermediate, and
Dubai Fateh. Increase in oil prices increase tre 0b production and decrease the
earning of the corporate sector due to decreasprafit margins or decrease in
demand of product so oil prices are negatively teelato equity prices. It is
hypothesized that a change in oil rates is neggtredated to equity market returns.
(xii) Agricultural production Index

As agriculture sector is complementary to many mwotkectors in an economy,
agricultural production directly influences dispbsaomes of individuals as well as
cost of raw material. Hence a positive relationstipxpected.

(xiii) Forex reserves.

Constitutes wealth of a nation in terms of foreagmrency reserves, gold and SDR at
IMF it enables a nation to maintain value of itgreacy in international market and
its sovereign credit rating. As it sends positigmnals to investors and businesses, so a

positive relationship is expected between forermess.

Tools of Analysis

The fundamental variables were studied and andlyze applying the basic
statistical tools like descriptive statistics whiceports the measures of central
tendency and measures of dispersion in the dataud-Bera test of normality which
tests with joint hypothesis the skewness and exkedosis equal to zero, in the time
series,Moving averages with the interval 3 to sttiy/trends in the variables as well
as their deviation from the forecast if any, Commbu#\nnual Growth Rate (CAGR)



which consider growth on growth & growth after afis and downs in the variables,
Comparative trend analysis for the studying inteoacif any between 2 variables in
period under study graphically and Pearsons letiwa matrix which is used to
select macroeconomic variables in order to reduagticollinerity among the
variables, afterwards OLS models were applied tasuee the influence of variables
on stock prices thereafter F-test was conductemtder to measure the goodness of
fit of the regression line in each model afterwardee Durbin-Watson test of
autocorrelation was performed to estimate the iaddpnce of errors, finally Whites
General test of Heterocadasticity was employed &asure the reliability of OLS
models whether they are Best Linear Unbiased Estsn@LUE) or not.

The multiple OLS model adopted for the studyinge #ffects of macroeconomic
variables on Sensex was useful and suitable bectneseesearch focus lied in
examining the contemporaneous relationships betwémrk returns and changes in
macroeconomic variables. Based on past researchfawaghcial theories, this study
hypothesized the model between Sensex and thimegsroeconomic variables |,
namely industrial production index (IPI),inflatiah(P), money supply (), market
borrowings(MB) gross domestic product (GDP), foreigxchange rate (EXR),
expenditure of central govt (ECG), interest radgrice (GP), balance of payment
(BOP) , international crude oil price (OIL),agritudal production index (API), and
forex reserves (FR).

The model is represented as follows:

Stock Prices= f (IIP, WPI, M3, MB, GDP, EXR, ECG, IR, GP, BOP, OIL, API,
FR,)

In order to see whether the above identified mammoemic factors could explain

stock prices in India, the first multiple regressimodel is formed:

Sensex Bo = Po+ P1AIIP  + BANF  + BsAM; + BsA MB, + BsAGDP,+ BAEXR, + B; AECG + BaAIR

+

Bo AGP + B1o ABOP + B1iA OIL + B1 AAPI + P13 AFR +¢



In the above equatiorf, is constant an@ is coefficient of variables while is the
residual error of the regression andstands for the growth rate of the specified
variables. All estimations have been performedh@dconometrical software program
SPSS 2.0, whereas the ordinary calculatiorisxicel

Measure of Variables:

Stock Market Return

From the daily closing price index, the annual agerprice index is calculated. Then,
the stock market return is calculated by the follgyvformula (Pearce & Roley,
1985).

R={(A-At1)/A11}*100

Where, At = Average annual Closing price index tifnie

A.1= Average annual Closing price index of t-1 time

Thus the dependent variable is the annual percertlgnge of closing values of the
BSE

all general share price index.

Index of Industrial Production

Percentage change in annual index of productiorbéas used and calculated by the
following formula (Pearce & Roley, 1985).

HP= {(IIP -1IP..1)/1IP;.}*100

Where IR annual index of production in time t

[IP..1: annual index of production in time t-1

Inflation Rate

Inflation rate has been calculated from WholesaieePIindex as per the following
formula

(Pearce & Roley, 1985).

Inf = {(WPI-WPl,;)/WP},_,}*100

Where WP{: annual WPI in time t

WPI..;: annual WPI in time t-1

Money Supply



Changes in annual money supply have been used aadlated by the following
formula

(Flannery & Propakandis, 2002; Pearce & Roley, 1985

M3 = (M3 — M3.1)

Where M3 annual money supply (M3) in time t

M3..1: Quarterly money supply (M3) in time t-1

Market Borrowing

Changes in annual Market Borrowing have been usddalculated by the following
formula

MB = (MB— MB,,)

Where MB: annual average Market borrowing in time t

M3..1: annual average market borrowing in time t-1

Gross Domestic Product

Changes in annual GDP have been used and calcbhatée following formula
GDP = (GDR- GDR,)

Where GDR annual Gross domestic product in time t

GDP.;: annual Gross domestic product in time t-1

Exchange Rate

Annual change in average exchange rate (the bugiegof the US dollar) is
used and calculated by the below-mentioned forrddaeph & Vezos, 2006).
EXR = (EXR-ExR.1)

Where ExR annual average exchange rate in time t

EXR..: annual average exchange rate in time t-1

Expenditure of Central Govt.

Changes in annual Expenditure of Central Govt lHmen used and calculated by the
following formula

ECG = (ECG-ECG.))

Where ECG annual expenditure in time t

ECG.: annual expenditure in time t-1

Interest Rate



Annual change in interest rate is used. The falgwormula is as follows (Joseph &
Vezos, 2006).

IR = (IR-IR.1)

Where IR: Annual interest rate in time t

IR:.1: Annual interest rate in time t-1

Gold Price

Annual change in average gold price is used arailzdéd by the below-mentioned
GP = (GRGPR.1)

Where GR annual average exchange rate in time t

GP.1: annual average exchange rate in time t-1

Balance of Payment

Annual changes in overall balance on current adcand capital account of Balance
of Payment have been used and calculated by tloeviog formula

BoP = (BoR- BoR.))

Where BoR annual Surplus or Deficit in time t

BoPR.1: annual Surplus or Deficit in time t-1

Crude Oil Price Index

Percentage change in annual oil price index has lbsed and calculated by the
following formula.

Oil = (Oil-Oily.1)/Oily.1}*100

Where Oi] : annual Oil in time t

Oili4: annual Qil in time t-1

Agricultural Production Index

Percentage change in annual index of productiorbbas used and calculated by the
following formula.

API = (API-API,)/API;1}*100

Where AP|: annual APl in time t

APIl..;: annual API in time t-1

Forex Reserve



Changes in annual forex reserves have been usedartulated by the following

formula

FR = (FR-FR.1)
Where FR total annual intimet

FR..: total annual in time t-1.
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CHAPTER IV
Growth of Indian Stock Market & Macroeconomic Variables

The result of several academic studies investigatire effects of macroeconomic
variables on stock prices have supported the ilolgiaint addition to individual quality
and industry performance, it is also taken intoocaot that the macroeconomic
environment influence the price of a security (e Brown 2006).Hence the in
depth study of this analysis requires the basierstdnding of the trend that has been
followed by these variables over the period of gtbgl employing moving averages
with 3 year interval methodology, As it measures tlend by smoothing out the
fluctuations of the data so as to comprehend amigeable variations, if any, in the
variables and to estimate their growth by employlbdGR methodology as it
consider every rise and fall and growth on growtkhe variable.

Individual Trends of Macroeconomic Variables and $ock Index:

Trend of SENSEX

One can notice that SENSEX had stood at just 12R.3979-80, touched 1049.53 in
1990-91 and 1897.67 in 2010 (see table 4.1).Thiemeathus usually shows an erratic
but mostly uphill movement during the period ofdstu

Table 4.1
SENSEX Moving Average (3)

Year Sensex MV (3)
1979 122.32

1980 138.87

1981 207.91 156.3667
1982 221.51 189.43
1983 238.33 222.5833
1984 266.19 242.01
1985 492.23 332.25
1986 567.39 441.9367
1987 454.46 504.6933
1988 613.66 545.17
1989 729.49 599.2033
1990 1049.53 797.56
1991 1879.51 1219.51
1992 2895.67 1941.57
1993 2898.69 2557.957
1994 397491 3256.423
1995 3288.68 3387.427
1996 3469.24 3577.61
1997 3812.86 3523.593



1998 3294.78 3525.627
1999 4658.63 3922.09
2000 4269.69 4074.367
2001 3331.95 4086.757
2002 3206.29 3602.643
2003 4492.19 3676.81
2004 5740.99 4479.823
2005 8278.55 6170.577
2006 12277.338765.623
2007 16568.8912374.92
2008 12365.5513737.26
2009 15585.2114839.88
2010 18605.1815518.65
2011 17422.8817204.42

Source: Statistical analysis in excel.
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From the figure 1 we notice that after 2004 thendreurve of 3 yearly moving
averages is showing upward almost a straight lng,the graph of actual line is
showing sharp upward trend and sharp downward trerD0O8 the start of global
financial crisis till 2011.Moving averages smootit periodic variations.

The CAGR of Sensex over the thirty two years pefioth the end of 1979 to the end
of 2011 is:
CAGR(0,32) = 3.4511 %

Trend in Index for Industrial Production.
The Index for Industrial Production has gained tamgy form 1980 when it was at
100 till 1993 when it has reached its highest llefe232 and the new economic



reforms were in full boom, afterwards it has undey many ups and downs with the
changing structural dynamics of economy.

Table 4.2
Index for Industrial Production Moving Average (3)

Year IIP MA(3)
1980 100
1981 109.3083
1982 112.8167 107.375
1983 120.3917114.1722
1984  130.7417 121.3167
1985 142.0833131.0722
1986  155.0917 142.6389
1987 166.4 154.525
1988 180.9 167.4639
1989 196.4167181.2389
1990 212.625 196.6472
1991 213.875 207.6389
1992 218.9 215.1333
1993 232 221.5917
1994 109.1 186.6667
1995 123.3417154.8139
1996 130.8333121.0917
1997 139.525 131.2333
1998 145.2417138.5333
1999 154.85 146.5389
2000 162.45 154.1806
2001 166.9917161.4306
2002 176.6417168.6944
2003 188.975 177.5361
2004  211.125 192.2472
2005 108.6167 169.5722
2006 122.625 147.4556
2007 141.6667 124.3028
2008 145.2333136.5083
2009 152.9 146.6
2010 165.4833154.5389
2011 170.2667 162.8833
Source: Statistical analysis in excel
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[IP in figure 2 show sharp upward trend till 1993%22as the liberalization policy
began to bear fruits than a sharp decline 1997—108rtly due to overall economic
slowdown and structural overcapacity than agairraawgal upward trend till 2004-
211.125 followed by a sharp decline in 2005-108.885 where it again began to
pick up interestingly showing no signs of decliiee to global economic crisis.
Moving averages forecast curve have closely folbwiee actual curve except the
periods of sharp declines.

The CAGR of Index of Industrial production over tingty one years period from the
end of 1980 to the end of 2011 is:
CAGR(0,31) =-0.94508 %

Trend of Whole Sale Price Index

Inflation is often taken as bad, but somewhat tidta is very necessary for an
economy to grow, but only at moderate level at Bdadro-Economics:Dwedii) as it
provides momentum to the economy by motivating tiveducers in form of
increasing profits. Inflation reduces disposal meoas it decreases the value of
money, thus inciting individuals to look into vau® investment options to maintain
the value of money.

Table 4.3

Whole Sale Price Index Moving Average (3)
Year Inf MA(3)
1970 100
1971 105.6

1972 116.2 107.2667
1973 139.7 120.5
1974 174.9 143.6
1975 173 162.5333
1976 176.6 174.8333
1977 185.8 178.4667



1978 185.8 182.7333
1979 217.6 196.4
1980 257.3 220.2333
1981 281.3 252.0667
1982 104.9 2145
1983 112.8 166.3333
1984 120.1 112.6
1985 125.4 119.4333
1986 132.7 126.0667
1987 143.5 133.8667
1988 154.2 143.4667
1989 165.7 154.4667
1990 182.7 167.5333
1991 207.8 185.4
1992 228.7 206.4
1993 247.8 228.1
1994 112.6 196.3667
1995 121.6 160.6667
1996 127.2 120.4667
1997 132.8 127.2
1998 140.7 133.5667
1999 145.3 139.6
2000 155.7 147.2333
2001 161.3 154.1
2002 166.8 161.2667
2003 175.9 168

2004 187.3 176.6667
2005 104.5 155.9
2006 1114 134.4
2007 116.6 110.8333
2008 126 118

2009 130.8 124.4667
2010 143.3 133.3667
2011 156.0667 143.3889

Source: Statistical analysis in excel.
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Figure 3 depicts that inflation was highest in 1:281.3 again in 1993-247.8 owing
to the gulf war as rapid increase in crude oitgsi makes it hard for govt to control
inflation. The 2005-104.5 decline due to fallingeimational commodity prices. Then
increase from 2008-126 is primarily due to rise grices of primary articles,
particularly food items, due to a deficient monsaord expectations of shortage.
Lately, a rising trend in food prices has also bebserved in the global market till
2011-156.0067 The moving average forecast hdwsely followed the actual trends
except sharp decline.

The CAGR of Wholesale price Index over the forty gears period from the end of
1970 to the end of 2011 is:
CAGR(0,41) =-0.96193 %

Trend of Money supply

It is the money supply only which provides liquidib the economy and increases the
purchasing power of the people thus providing apeims to the economy to grow

further but excess liquidity also harms the econasyt at times unduly increases the
purchasing power of the people which is not mugipsued by the fundamentals, i.e,

supply side leading to overheating of economy. ds hncreased from Rs.21.96

billions in 1951 to Rs.63673 billions in 2011 thw#nessing the growth of about

317172.3% in 60 years.

Table 4.4

Money supply Moving Average (3)
Year M3 MA(3)
1951 21.96

1952 20.99



1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998

21.37
22.49
25.05
27.3
29.91
32.64
36.55
39.02
40.04
43.93
47.88
52.69
58.07
64.62
70.42
77.93
88.38
103.26
118.14
137.46
164.74
187.17
210.52
252.37
302.63
364.34
437.92
509.66
597.93
685.15
805.77
952.95
1110.96
1306.53
1532.07
1796.87
2138.56
2494.93
2924.03
3442.38
3990.48
4781.96
5529.53
6426.31
7520.28
9012.94

21.44
21.61667
22.97
24.94667
27.42
29.95
33.03333
36.07
38.53667
40.99667
43.95
48.16667
52.88
58.46
64.37
70.99
78.91
89.85667
103.26
119.62
140.1133
163.1233
187.4767
216.6867
255.1733
306.4467
368.2967
437.3067
515.17
597.58
696.2833
814.6233
956.56
1123.48
1316.52
1545.157
1822.5
2143.453
2519.173
2953.78
3452.297
4071.607
4767.323
5579.267
6492.04
7653.177
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Source: Statistical analysis in excel.
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In the case of money supply, i.e., M3 or broad nyogeowth rate has been
tremendous as seen in the figure 4. The bankin@mgscredit to govt was the major
driver of growth in broad money, from 1982 onwatldls increase in govts borrowing
program to finance the expansionary fiscal respottsethe overall economic
development and at times economic slow downs wasaitiderlying reason. Actual

trend has done better than moving average forecast.

The CAGR of Broad money (M3) over the sixty yeaesigd from the end of 1951 to
the end of 2011 is:
CAGR(0,60) =51.87 %

Trend of Market Borrowings
To cope up with the fiscal deficit and to ensurederate capital formation govt
borrows for the open market. The table 4.5 shovet the market borrowing of
government was highest in the year 2011.The médwebwing stood at just 28.11 in
1980,touched 108.65 in 1991 and 6210.91 in 2014 tdae 4.5).This pattern usually

show uphill movement during the study period.

Table 4.5



Market Borrowing Moving Average (3)

Year
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

Source: Statistical analysis in excel.
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Figure 5
Source: Statistical analysis in excel.

A glance at the figure 5 shows that over the yeéatsas increased manifold, but
increase in it is more than the increase in mowangrage forecast owing to the
unexpected demand of funds from 2008 onwards amtheng averages curve don’t
match making it hard to predict the next move bytgiue to huge capital inadequacy
of govt.A slight dip is observed in 2008 as thetargovt borrowed less in order to
stabilize the capital market which was facing arisbatrend due to the flight of

Foreign institutional investors.

The CAGR of Market Borrowing (MB) over the thirtyme years period from the end
of 1980 to the end of 2011 is:
CAGR(0,31) =6.12%

Trend of Gross Domestic Product (GDP)

GDP of the country which is still considered as thest indicator of a country’s

growth by many economists as it depicts the vafugpods of services produced in an
economy has shown consistent growth since 1950 vilvess at 2939.37 till 2011 as

it stands at 55958.56.

Table 4.6

Gross Domestic Product Moving Average (3)
Year GDP MA(3)
1950  2939.37
1951  3025.99
1952  3105.44 3023.6
1953  3296.43 3142.62
1954  3455.03 3285.633
1955  3566.84 3439.433
1956  3765.82 3595.897
1957  3750.33 3694.33
1958  4027.49 3847.88
1959  4133.2 3970.34
1960  4360.37 4173.687
1961  4522.7 4338.757
1962  4655.27 4512.78
1963  4934.32 4704.097
1964  5302.07 4963.887
1965 5162.32 5132.903
1966  5159.46 5207.95
1967 5563.24 5295.007
1968 5751.72 5491.473
1969 6127.87 5814.277
1970 6443.89 6107.827
1971 6549.76 6373.84



1972 6513.52 6502.39
1973 6728.18 6597.153
1974 6807.93 6683.21
1975 7430.85 6988.987
1976 7554.43 7264.403
1977 8102.49 7695.923
1978 8565.34 8074.087
1979 8116.68 8261.503
1980 8663.4 8448.473
1981 9183.74 8654.607
1982 9502.94 9116.693
1983 10195.6 9627.427
1984 10585.1510094.56
1985 11141.3310640.69
1986 11673.5 11133.33
1987 12136.3911650.41
1988 13304.86 12371.58
1989 14096.1513179.13
1990 14876.1514092.39
1991 15033.37 14668.56
1992 15857.55 15255.69
1993 16610.9115833.94
1994 17717.0216728.49
1995 19058.9917795.64
1996 20497.86 19091.29
1997 21327.98 20294.94
1998 22646.9921490.94
1999 24563.63 22846.2
2000 25540.04 24250.22
2001 26802.8 25635.49
2002 27850.1326730.99
2003 30062.54 28238.49
2004 32422.0930111.59
2005 35432.44 32639.02
2006 38714.89 35523.14
2007 42509.47 38885.6
2008 44163.5 41795.95
2009 47801.7944824.92
2010 52368.2348111.17
2011 55958.56 52042.86
Source: Statistical analysis in excel.
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In figure 6 frequent eruptions have not been viewegdn after the new economic
policy of 1990-91 may be due to lesser impact afnemic reforms on the real
economic sector. As per the figure GDP of India geown somewhat steadily over
the years as much as furcated by moving averages @ontrary to many other
variables.

The CAGR of Gross Domestic Product (GDP) over tiey one years period from
the end of 1950 to the end of 2011 is:
CAGR(0,61) =-0.68791%

Trend in Exchange rate
The exchange rate has grown consistently with gimgmominal increase form 1990
onwards (see table 4.7).

Table 4.7
Exchange rate Moving Average (3)

Year ExR MA(3)
1970  7.5668

1971  7.5244

1972  7.5563 7.549167
1973  7.6742 7.584967
1974  8.0375 7.756
1975  8.4058 8.039167
1976  9.0017 8.481667
1977  8.7625 8.723333
1978  8.2133 8.659167
1979  8.1467 8.374167
1980 7.88 8.08
1981  8.6926 8.239767
1982  9.4924 8.688333
1983  10.13799.440967
1984  11.3683 10.33287



1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

12.364 11.29007
12.6053 12.11253
12.9552 12.6415
13.9147 13.1584
16.2238 14.36457
17.4992 15.87923
22.689 18.804
25.9206 22.03627
31.4439 26.6845
31.3742 29.57957
32.4198 31.74597
35.428 33.074
36.3195 34.72243
41.2665 37.67133
43.0552 40.21373
44.9401 43.08727
47.1857 45.06033
48.5993 46.90837
46.5818 47.4556
45.3165 46.83253
44.1 45.33277
45.307 44.90783
41.3485 43.58517
43.5049 43.3868
48.4049 44.41943
45.7262 45.87867
46.6723 46.93447

Source:Statisticalanalysis in excel.
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In figure 7 some mismatch’s are seen between aetuglmoving average forecast
curve owing to the huge demand of US dollar bydndtorporate’s and individuals
due to relaxation in economic policy as the exclearage was mostly determined by
international forex market unlike by RBI prior t690.

The CAGR of Exchange rate (ExR) over the forty grars period from the end of
1970 to the end of 2011 is:

CAGR(0,41) =-0.84956 %

Trend of Expenditure of Central Government (ECG).
Expenditure of Central Govt has revealed a sthbtancremental growth during the
study period (see table 4.8) thus implying theexgtenditure and investments done in
the economy has increased.
Table 4.8

Expenditure of Central Government Moving Average (3
Year ECG MA(3)

1970 5577

1971 6710

1972 7849 6712

1973 8131 7563.333

1974 9785 8588.333

1975 12037 9984.333

1976 13150 11657.33

1977 14986 13391

1978 17717 15284.33

1979 18504 17069

1980 22495 19572

1981 25401 22133.33

1982 30494 26130

1983 35988 30627.67

1984 43879 36787

1985 53112 44326.33

1986 64023 53671.33

1987 70305 62480

1988 81402 71910

1989 95049 82252

1990 104973 93808

1991 112731 104251

1992 125927  114543.7

1993 145788  128148.7

1994 166998  146237.7

1995 18523 110436.3

1996 211260 132260.3

1997 224866  151549.7



1998 263755  233293.7
1999 307509  265376.7
2000 328265 299843
2001 360616 332130
2002 398879  362586.7
2003 426132 395209
2004 463831 429614
2005 501083 463682
2006 570185 511699.7
2007 688909 586725.7
2008 864530 707874.7
2009 992440 848626.3

2010 1179016 1011995
2011 1233437 1134964

Source:Statisticalanalysis in excel.
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Source: Statistical analysis in excel.

The figure 8 depicts exponential growth of Expemditof Central Govt. The dip in
1995 which is 18523 cr. is observed due to sanstimposed after the nuclear tests
conducted by govt and actual curve has been grownge than the forecasted
moving averages curve form 2006 onwards due to nlagghip programs launched
buy govt in socio-economic sector.

The CAGR of Expenditure of Central govt (ECG) ovlee forty one years period
from the end of 1970 to the end of 2011 is:

CAGR(0,41) = 4.394 %

Trend of Interest rate

An important rate which further acts as a baromttedetermining other rates in the
market is interest rate, the rate at which banksiace funds. Table 4.9 shows that the
interest rate has not increased or decreased meqgbently as seen in case of other
variables under study.

Table 4.9

Interest rate Moving Average (3)

Year IR MA(3)



1970 7

1971 6.5

1972 6.5 6.666667
1973 7 6.666667
1974 7.75 7.083333
1975 9 7.916667
1976 9 8.583333
1977 8 8.666667

1978 7.5 8.166667
1979 8.5 8

1980 10 8.666667
1981 10 9.5

1982 10 10
1983 10 10
1984 10 10
1985 10 10
1986 10 10
1987 10 10
1988 10 10
1989 10 10
1990 11 10.33333
1991 13 11.33333
1992 11 11.66667
1993 10 11.33333
1994 11 10.66667
1995 13 11.33333
1996 12 12

1997 11.5 12.16667
1998 10.5 11.33333
1999 10 10.66667
2000 9.5 10
2001 8 9.166667
2002 6.25 7.916667
2003 5.5 6.583333
2004 5.75 5.833333
2005 6.25 5.833333
2006 7.75 6.583333
2007 8 7.333333
2008 8.5 8.083333
2009 7.5 8
2010 8.25 8.083333
2011 9 8.25
Source: Statistical analysis in excel.
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In the figure 9 one can observe that it changeg naely and with less volatility in it
remained controllable as per the needs of econoitiywolent shocks observed only
in 1991 when the economic restructuring was undgrwa

The CAGR of Interest rate (IR) over the forty oremass period from the end of 1970
to the end of 2011 is:
CAGR(0,41) = -0.96864 %

Trend in Gold Prices
Table 4.10 shows that gold prices for 1970 onwandse constantly shown
increasing trend with slight decrease in the y#at997 and 1998.

Table 4.10
Gold Prices Moving Average (3)

Year GP MA(3)
1970 184.96
1971 200.16

1972 242.57 209.23
1973 369.33 270.6867
1974 519.19 377.03
1975 545.21 477.91
1976 549.82 538.0733
1977 637.93 577.6533
1978 791.22 659.6567
1979 1158.75 862.6333
1980 1522.44  1157.47
1981 1719.17 1466.787
1982 1722.54 1654.717
1983 1858.47 1766.727



1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

1983.92 1854.977
2125.47 1989.287
2323.49 2144.293
3082.43 2510.463
3175.22 2860.38

3229.33 3162.327
3451.52 3285.357
4297.63 3659.493
4103.66  3950.937
4531.87 4311.053
4667.24 4434.257
4957.6 4718.903
5070.71 4898.517
4347.07 4791.793
4268 4561.927
4393.56 4336.21

4473.6 4378.387
4579.12 4482.093
5332.36  4795.027
5718.95 5210.143
6145.38 5732.23

6900.56 6254.963
9240.32 7428.753
9995.62 8712.167
12889.7410708.56

15756.0912880.48

19227.0815957.64

25723.66 20235.61

Source: Statistical analysis in excel.
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Source: Statistical analysis in excel.

Figure 10 depicts that gold prices has remaineadstevith no shocks, as liquidity
increased prices has also increased in market éyaittes of demand and supply
except in 2008 onwards as the prices have goneasp than forecasted by moving
average cure due to the global economic crisis lwhmiade green back highly volatile
and central banks around began hoarding gold biligeatheir reserves and currency
in international market.

The CAGR of Gold prices (GP)over the forty one geaeriod from the end of 1970
to the end of 2011 is:

CAGR(0,41) = 2.39211 %

Trend in Balance of Payment (BoP)

Table 4.11 reveals extreme volatility observed atabce of payment for the period
under study mostly due to current account defiait surplus.

Table 4.11

Year BoP MA(3)

1950 29

1951 -165

1952 17 -39.6667
1953 46 -34

1954 -1 20.66667
1955 18 21

1956 -276 -86.3333
1957 -294 -184

1958 -42 -204
1959 8 -109.333
1960 -48 -27.3333
1961 -64 -34.6667
1962 -14 -42

1963 35 -14.3333
1964 -56 -11.6667
1965 18 -1

1966 -83 -40.3333
1967 47 -6

1968 97 20.33333

1969 268 137.3333
1970 -10 118.3333

1971 20 92.66667
1972 -33 -7.66667
1973 22 3

1974 -478 -163
1975 612 52



1976 1702 612

1977 1834 1382.667
1978 1074 1536.667
1979 327 1078.333
1980 -899 167.3333
1981 -2253  -941.667
1982 -1270 -1474
1983 -578 -1367
1984 867 -327
1985 -442 -51

1986 -60 121.6667 Source: Statistical analysis in excel.
1987 253 -83

1988 98 97

1989 228 193

1990 -4471  -1381.67
1991 7274 1010.333
1992 -881 640.6667
1993 26781 11058
1994 18160 14686.67
1995 -4050 13630.33
1996 24220 12776.67
1997 16653 12274.33
1998 18245 19706
1999 27770 20889.33
2000 27643 24552.67
2001 56593 37335.33
2002 82037 55424.33
2003 143993 94207.67
2004 115907 113979
2005 65896 108598.7
2006 163634 115145.7
2007 369689 199739.7
2008 -97100 145407.7
2009 64200 112263
2010 59500 8866.667
2011 25600 49766.67
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From the figure 11 the mismatches between actualecand moving averages
forecast curve are found only from 2001 onwardsigvo the adverse position in the
current account due to the huge imports and sulesegiecline in exports due to
financial crisis in Europe and America another dacthat added to this adverse
position was the of relaxation in import polici®ggovt and rise in oil prices as it still
remains to be unstable not matching the forecasts.

The CAGR of Balance of Payment (BoP) over the sixig years period from the end
of 1950 to the end of 2011 is:
CAGR(0,61) = 13.47 %

Trend in Oil Prices
The table 4.12 reveals that oil prices increasedmutlease quite frequently from 1980
when the index was formed and from 2004 onward® Isémwn a constant increase
till 2008 financial crisis as the index fell to 1IB7 points thereby went again in the
recovery mode as the economic conditions imporved.
Table 4.12

Oil Prices Moving Averages (3)

Year Oil MA(3)

1980 66.924

1981  63.797

1982  59.122 63.281

1983  55.233 59.384

1984 53.503 55.95267

1985 51.3 53.34533

1986 26.561 43.788

1987  34.109 37.32333

1988 27.681 29.45033

1989  33.56 31.78333

1990 43.08 34.77367

1991 36.3 37.64667

1992 35.678 38.35267



1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

Source: Statistical analysis in excel.

400
350
300
250
200
150
100

50

Value

31.463
29.891
32.245
38.185
36.112
24.504
33.701
52.918
45.602
46.763
54.151
70.772
100

34.48033
32.344
31.19967
33.44033
35.514
32.93367
31.439
37.041
44.07367
48.42767
48.83867
57.22867
74.97433

120.464 97.07867
133.312 117.9253

181.87

145.2153

115.787 143.6563
148.124 148.5937
200.837 154.916

Moving Average

Figure 13

Source: Statistical analysis in excel.

Data Point

Forecast

OoIL

Actual curve remained little below than the movangerages forecast as can be seen
in figure 12 , the sustained upward trend can lea srm 2001 to 2008 due to war in
Iraq as the supply was hampered and increased delmandeveloping nations. In
2009 the prices fell sharply as the OPEC incregsediuction at the behest of
international community.

The CAGR of crude Oil prices over the thirty oreaks period from the end of 1980
to the end of 2011 is:
CAGR(0,31) =-0.9031 %

Trend in Agricultural Production Index



The table 4.13 reveals consistent growth in thecaljural production index for 102.1
in 1980 to 192 in 2011,except few major declinethaindex in year 1993 & 2002.

Table 4.13

Agricultural Production Index Moving Average (3)
Year API MA(3)
1980 102.1
1981 109.2
1982 104.8 105.3667
1983 118.6 110.8667
1984 117.9 113.7667
1985 119.5 118.6667
1986 115.2 117.5333
1987 115.3 116.6667
1988 140 123.5
1989 143 132.7667
1990 148.4 1438
1991 1455 145.6333
1992 151.6 1485
1993 123 140.0333
1994 130.1 134.9
1995 126.8 126.6333
1996 137.8 131.5667
1997 130.8 131.8
1998 137.8 135.4667
1999 140.7 136.4333
2000 134.1 137.5333
2001 142.1  138.9667
2002 123.9 133.3667
2003 133 133
2004 130.9 129.2667
2005 146.8 136.9
2006 167.8 1485
2007 1729 1625
2008 161.8 167.5
2009 159.6 164.7667
2010 185.3 168.9
2011 192 178.9667

Source: Statistical analysis in excel.
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Figure 13 depicts that good monsoon between 20@9@8 and the govt subsidies led
to consistent increase in food production that fs/vactual line looks better than
moving average forecast than the decline in 200®hkserved attributed to the
monsoon deficit. Again actual curve is rising in120and 2011 due to good
monsoons.

The CAGR of Agricultural Production Index (API) avthe thirty one years period
from the end of 1980 to the end of 2011 is:
CAGR(0,31) =-0.93934 %

Trend of Forex reserves

Table 4.14 reveals that forom 1950 till 2011 theeforeserves of government of India
have increased gradually to 15061.3 billion dug@dbcy shift by govt of India, the

RBI through intervention in forex market, aid reateiinterest receipt and funding
from the IBRD,ADB,IDA etc.Moreover the reserve mgement policy followed by

govt of India is to cover the “liquidity risk” oall accounts over a fairly long period
hence it tries to keep ample reserves with it. €heserves mainly come from the
Non-Resident Indians (NRIs), FlIs (foreign institutal investors), FPIs (foreign

portfolio investment) and from FDIs (foreign ditéavestment).

Table 4.14

Forex reserves Moving Averages (3)
Year FR MV(3)
1950 10.29
1951 8.65
1952 8.81 9.25
1953 9.1 8.853333
1954 8.92 8.943333
1955 9.03 9.016667

1956 6.81 8.253333



1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999

421
3.79
3.63
3.04
2.98
2.95
3.06
2.5
2.98
4.79
5.39
S5.77
8.21
7.33
8.57
8.88
9.94
10.22
18.86
32.43
48.63
58.21
59.34
55.45
40.25
47.82
59.72
72.43
78.19
81.51
76.86
70.4
62.52
114.16
238.5
307.44
604.2
797.8
743.84
949.32
1159.05
1380.05
1659.13

6.683333
4.936667
3.876667
3.486667
3.216667
2.99
2.996667
2.836667
2.846667
3.423333
4.386667
5.316667
6.456667
7.103333
8.036667
8.26

9.13

9.68
13.00667
20.50333
33.30667
46.42333
55.39333
57.66667
51.68
47.84
49.26333
59.99
70.11333
77.37667
78.85333
76.25667
69.92667
82.36
138.3933
220.0333
383.38
569.8133
715.28
830.32
950.7367
1162.807
1399.41



2000 1972.04 1670.407
2001 2640.36 2090.51
2002 3614.7 2742.367
2003 4901.29 3718.783
2004 6191.16 4902.383
2005 6763.87 5952.107
2006 8682.22 7212.417
2007 12379.65 9275.247
2008 12838.65 11300.17
2009 12596.65 12604.98
2010 13610.13 13015.14
2011 15061.3 13756.03

Source: Statistical analysis in excel.
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The graph in figure 14 depicts that the declineeserves at the end of 2009 as is
evident from the graph was inter alia a fallouttbé global financial crisis and
strengthening of the US dollar vis-a vis otheernational currencies and the fact that
our reserves are measured in dollar terms. Dur@02-2011 the level of forex
reserves increased from 12596.65 to 15061.3 bili@inly on account of valuation
gain as the US dollar depreciated against mosthef dther major international
currencies. Hence the actual curve performing béfti@n moving averages forecast
curve.

The CAGR of Forex reserves over the sixty one 'ggariod from the end of 1950 to
the end of 2011 is:
CAGR(0,61) = 22.99 %

Comparative Trends :

Now the Relationship between the dependent varialtleeach independent variable
has been shown in graphs. Comparative trend iphgtzetween the dependent



variable and independent variables gives an oppitytdo visualize the trend and
apparent relationship between the variables.

Trend between the Change in Sensex and Index ofusttial production.

5000
-

/ -
/ s s

/ . / - - ensex.
0 T — y Z\ T"-v Y 7 N ‘ 'n

1975 1980 1985 1990 1995 2000 2005 ‘iblo 2015

e || P,

-5000

Source: Statistical analysis in excel.
Figure 15

Figure shows that 1990 onwards ,change in indeidadistrial production has no
profound influence on Sensex except in the yea51&%d 2005 when there was
sluggish growth this is when the decline in indeximdustrial production was
followed by Sensex. So, graphical analysis showsttiere is a relationship between
the market return and index of production to soxterd. The expected theory behind
it might be that when Industrial production dectingpeople’s expectations of
prosperous future in economic terms also declige, there is a negative sentiment
develops in the economy due to which Sensex afterte the same.

Trend between the Change in Sensex and Inflation
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Figure 16

Figure shows that in 1981 onwards with a slight gipinflation the Sensex has
reciprocated till 1990,thereafter,as the liberdiaa process began the Sensex has
fluctuated frequently and in higher magnitude vigisato inflation in 2001,02 & 08,
so, graphical analysis shows that there is a wadkiraverse relationship between the
Sensex and inflation and can be interpreted asdheylue to the fact that people &



institutions  liquidate their financial assetsnaintain the value of their disposable
income and direct their investments towards muchrgeavenues with least volatility.

Trend between the Change in Sensex and Money Supply
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Figure 17

Money supply grows as per the need of economy a&mohgshows that it has no direct
influence on Sensex as without any fluctuation ney supply Sensex has kept on
fluctuation of its own, Although, indirectly it hasfluences as it increases liquidity as
can be seen in graph 2003 onwards money supplgtoae exponentially thereby
giving huge lift to Sensex till 2008 financial ass

Trend between the Change in Sensex and Market Barirgg.
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Figure 18

An examination of the above graph makes it cleat 8ensex has strong and inverse
relationship with market borrowing. As seen in tp@aph 1990 onwards as and
whenever the market Borrowings has dropped timseSehas gone up or vice-versa,
owing to the fact as govt absorbs liquidity forne tlmarket the activity in the capital
market declines. Thus signifying a definite relasbip and influence of market
borrowing on Sensex.

Trend between the Change in Sensex and Gross Doim@&sbduct (GDP).
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Figure 19

The connotation that comes out of this graph is wien GDP increases (decreases),
it doesn’t have any impact on Sensex which is etfser believed that increase in
national income is mobilized by the capital marlegid allocated in productive
ventures which in turn increases the liquidity e market. From 1980-1990 both
has a parallel look but 1990 onwards the upwarddowahward trends in Sensex has
increased with longer duration vis-vis to growthdDP which has not fluctuated in a
noticeable manner.

Trend between the Change in Sensex and Exchange.rat
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Figure 20

The graph shows that effects of exchange rateudicins on Sensex are becoming
visible after 1990 but, without any noticeablemip@in exchange rate margins that is
always too minute to monitor graphically but, $wings in Sensex are becoming
larger with the nominal increase in the excharade of Indian rupee vis a vis to US
dollar, implying a relationship between the two.

Trend between the Change in Sensex and Expenditfreentral government.
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Source: Statistical analysis in excel.

Figure 21

The graph depicts that after 1990 economic refaxpenditure of Central govt & the
Sensex has a relationship with each other. As B61®hen dip in expenditure in
central govt had a profound influence on Senselrimging it down & in 1996 rise in
expenditure in central govt has influenced the ois8ensex, then again in 2010 drop
in expenditure in central govt has bought Sensexndafter its recovery from 2008
financial crisis.

Trend between the Change in Sensex and Interes¢rat

10000

5000
- = Sensex.

Ve
sz VN
LN -~
0 . . e
1975 1980 1985 1990 1995 2000 2005 ‘12010 2015
'

IR.

-5000

Source: Statistical analysis in excel.
Figure 22
From the beginning of 1980 to 1990, it is foundttSansex and the interest rate had

no relationship with each other .But, it is onlyeaf1990 the fluctuation in Sensex
becoming larger with the nominal increase in therist rates but, on the whole the
relationship has remained inconclusive as the Sehss fluctuated without any
noticeable movement in interest rate. This maydmabse of the fact that Interest rate
is a long term rate as it changes less often thizar cates.

Trend between the Change in Sensex and Gold prices.
10000

>000 7\ o = = Sensex.
7 I

N2 N7 | LA W

0 , : —_— T

1975 1980 1985 1990 1995 2000 2005 ,2010 2015

GP.

-5000

Source: Statistical analysis in excel.

Figure 23

Being an alternative avenue for investments thel gwlces have an influence on
Sensex as gold prices drop switching of investmentsir from stocks to gold .The
graph depicts that after 1990 the Sensex has nmaa@y violent movements with the
size of swings increasing with the nominal increiasthe gold prices but, without any
noticeable movements in gold prices graphically.



Trend between the Change in Sensex and Balance afrRents.
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Figure 24

The graph depicts that Sensex has not responded tmiBalance of payments, from
1980 onwards the Sensex has almost taken a dktilb1990. As is evident form the

graph that after 1991 to 2011 the Balance of paysmemas made many smaller to
larger upward and downward swings owing to itsiaiksf and surpluses but, only
visible occasion where Sensex has followed Balasfcpayments is the deficit of

2008 due to financial crisis. Thereby implying aakeelationship between the two
variables.

Trend between the Change in Sensex and Oil Prices.
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Figure 25

The graphical analysis shows that right from 1986s&x has reflected fluctuations in
oil prices as can be seen from the upward trerfsleinsex due to fall in oil prices in
1985 and 1991 to 1994 and again in 1998 & 200Wirfiabil prices. Similarly the
downward trends in Sensex can be seen in 1995 @@@ due to rise in oil prices
after 2001 Sensex was not much influenced by aikeprbut, the large upward swing
in the Sensex was being followed due to the nomimakease in oil prices up to 2008
when the sharp fall in Sensex is being attribuidinancial crisis and abrupt
increase in oil prices globally afterwards the pdio oil prices in 2009 was fully
reflected by recovery of Sensex. Again after 2046 in oil prices Sensex has fallen.
So on the whole it can be said by graphical analytbiat Sensex is influenced by oil
prices.

Trend between the Change in Sensex and Agricultupabduction Index.



10000

>000 /‘ ~ = = Sensex.

/
0 . _— 7 1]

LI gEmn s - o u — 1

1975 1980 1985 1990 1995 2000 2005 “,2010 2015

API.

-5000

Source: Statistical analysis in excel.

Figure 26

From the above graph depicts that Sensex hasctedle Agricultural production
Index from 1985 onwards and the upward and dowdvgavings in Sensex has
increased with the nominal increase in the Agtigal production index and quite
interestingly the drop in agricultural productiomdex in 2008-09 with the recovery in
the index in 2010 has been flowed by Sensex whias mainly due to monsoon
deficit. Thereby implying that the relationship doexist between the two variables
with Agricultural production index influencing Sens

Trend between the Change in Sensex and Forex Reserv
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Figure 27

The graph depicts that prior to 1990 there hasa#nbany noticeable relationship
between Sensex and forex reserves the Sensexnd fegponding to forex reserves
form 1990 onwards more vibrantly with every risealt in forex reserves translating
into even greater rise or fall in Sensex exce@12P003 where we find inverse
relationship. So on the whole it can be said te&tionship exists between the two
variables.

Conclusion
On the basis of the individual trend of all theighles it is evident that the impact of

financial crisis had been adverse on all exceptdar which are particularly national
economy specific like Index of Industrial Produatiomoney supply, market



borrowing, GDP, expenditure of central governmenterest rate as the banking
sector in Indian is highly regulated,

From the comparative trend analysis of stock preiis all macroeconomic variables
it is evident that the volatility of Sensex has hedserved more vis a vis to those
macroeconomic variables which are frequently quadtedhe print and electronic
media & have a profound effect on public sentimeiks Industrial production,
inflation, market borrowing, interest rate, expéadd of central govt, exchange rate,
gold prices, oil prices and forex reserves whereavolatility in Sensex has been
observed in case of the macroeconomic variables,ikoney supply, GDP, balance
of payment, agricultural production index which ad# frequently quoted in print and
electronic media & don’t have a profound effectpublic sentiments.
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Chapter V

Relationship between Macroeconomic Variables and Stock Prices

The various descriptive statistics are calculatetti@ variables (already discussed in
proceeding pages) under study in order to desthédeharacteristics of the stock
prices and the macroeconomic variables over theeegsample period are presented in

Table 5.1 .

Table 5.1: Descriptive Statistics of Various Vatexh

Mean Median SD Kurtosis Skewness JB p.v Range Miniom Maximum Sum
Sensex 19.95 17.072 28.16 -0.275 0.366573 0.817 0.66 BB0.2 -25.3689  84.91679 638.4
1P 3.287 6.6433 14.83 11.24 -3.40455 223 0 68.5025 .9734 15.52837 101.9
Inf 3.271 6.481 17.14 8.752 -2.93566 189.7 0 87.9057 2.7689 25.19685 134.1
M3 1161  87.745 2309 5.345  2.482402 133 0 9522.32 -0.979521.35 69651
MB 199.4 12.02 597.1 4.681 1.926458 47.48 0 3009.96 45.73 2064.23 6183
GDP 869.2 462.89 1090 2.708 1.802724 51.68 0 5015.1 8.684 4566.44 53019
ExR 0.954 0.8126  1.963 1.072 0.34272 2.766 0.25 9.4818-3.9585 55233 39.11
ECG 29948 11097 58794 3.894 0.896107 314 0 341212 478 192737 1E+06
IR 0.049 0 0944 -0.167 0.042838 0.06 0.97 4 -2 2
GP 622.9 149.86 1276 11.23  3.124213 282.1 0 7220.22 23.64 6496.58 25539
BoP 419.2 30 71673 31.9 -4.12292 2759 0 672844 -466789 206055 25571
Qil 6.625 2.5459 24.76 -0.374  -0.12974 0.268 0.87 H®b6.2 -48.2242  57.02205 205.4
API 2.9 3 11.4 1.257 -0.33351 2.616 0.27 54.3 -28.6 7 25. 89.9
FR 246.7 1.81 613 17.05 3.739205 881.4 0 3939.43 -2423697.43 15051

In the table 5.1, the statistics have been caledléke mean,median,maximum and
minimum value, standard deviation,skewness,kurgdstgie-bera test statistic and
probability value. These statistics define varicharacteristics of the variables like,
mean value represents the average of all the valugvariable; median is the middle
value of the series which divides the arrangedeseanto two equal parts in such a
way that the number of observations smaller th@nniiedian is equal to the number
greater than it. Rest maximum and minimum valuethefgroup are also determined
along with the standard deviation and skewnesshwixpresses the degree to which a
variable is dispersed around its mean value anddd#gree of asymmetry of a
distribution around its mean value.Kurotsis charazes the peakedness or flatness of
a distribution compared with normal distributionheve positive kurtosis illustrates
peakedness and negative kurtosis confirms flataessdistribution. Then is Jarque-
Bera (JB) test of normality which is asymptotie, applied to large samples where it
first computes skewness and kurtosis measuresthamdcalculates JB statistic with

Count
32
31
41
60
31
61
41
41
2 41
41
61
31
31
61



the joint null hypothesis that the data are noryndibktributed. If the computed JB
statistic is low then probability value the nujidothesis is accepted i.e skewness and
kurtosis is zero or vice versa.

Further analysis of table 5.1 shows that standndation is very high in case of
Expenditure of central government comparative tfoers which portrays that it is
dispersed around its mean value by 58793.77%heeetis high volatility in its values
and from the skewness measure we found that alvéinebles are asymmetrical.
More precisely, skewness is positive for nine J@dsa, indication fat tails on the
right-hand side of the distribution ,on the contranly industrial production
,inflation, balance of payment oil prices and agjtioral production is negatively
skewed which indicates the tails on the left-haitg ®f the distribution. In case of
kurtosis, all variables are positively skewed i.avihg peaked distribution
comparative with normal distribution and it is héglh in forex reserves except Sensex,
interest rate,oil price which are negatively skewé&tle computed values of JB
statistic is very high which compels us to rejdwt tull hypothesis of normality at 5
% level of significance owing to the fact that tlsample size is not enough to apply
this test as we have just 31 observation in allre&® for this test to be precise the
sample size should not be less that 55 (Gujraty,2p53).

So the results of above descriptive statisticstheassue of the inefficiency of Indian
market as it shows that the values are not noynthditributed about its mean and
variance or in other words we say there is no ramdss in any data series except in
case of interest rate and oil prices and therdfermeg prone to periodic changes. This
indicates that investors should rely on marketis®its more than giving too much
consideration to fundamental indicators.

Next step is to check out the correlation betwéenvariables in consideration in this
study.

The correlations matrix of Table 5.2 below:

Table 5.2: Correlation matrix.

Sensex IIP Inf M3 MB GDP ExR ECG IR GP BoP OIL API FR
Sensex 1
[P -0.14 1
Inf -0.06 0.73 1
M3 -0.15 0.02 0.11 1
MB -0.28 0.05 0.06 0.58 1
GDP 0.03 0.04 0.03 0.88 0.27 1
ExR -0.11 0.09 0.22 0.22 0.29 -04 1
ECG -0.05 0.01 0.07 0.65 0.25 057 -0.1 1
IR 0.232 0.13 -0.1 0.13 0.04 0.15 -0.3 -0.2 1



GP -0.15 0.03 0.14 0.87 0.62 0.68 -0.1 0.45 0.29 1

BoP 0.31 0.16 0.02 0.08 -0.3 0.21 -0.1 -0.1 0.16 0.17 1

OIL -0.09 0.09 0.01 0.28 0.02 0.32 -04 0.2 0.23 0.27 -0.3 1
API 0.317 0.14 0.05 0.17 0.24 042 -04 0.21 0.24 0.15 0.19 0.12 1
FR 0.057 0.13 0.08 0.55 0.09 0.66 -0.6 0.36 0.11 0.34 0.29 0.3 0.172

This matrix is very important as it helps to kndvattthe variables on which we wish
to apply OLS are even related to each other. Harmarelation matrix is worked out
between them. In the following correlation matridyofew variables are correlated to
each other.

Prior to the formation of a regression model, ackhen multicollinearity is necessary
to detect the probable existence of any lineartioglahips among the explanatory
variables. As one of the basic assumptions of argiLeast Square method is that
regressors are not mutually correlated. If morentbae of them is correlated with
other, multicollinearity is said to exist, therelnycreasing standard error of our
estimates. To overcome this problem two rule ofrthuprocedures are followed
viz;first,transformation of variables by taking thest difference form because we run
the regression ,not on the original variables,dyuthe difference of successive values
of variables, the first difference regression modeduces the severity of
multicollinearity (Gujrati,4/e.2007,p.375).Secorglggested rule of thumb is that if
correlation is in excess of .8 multicollinearity ynpose serious problem. Therefore
we controlled the same by taking .7 correlationfiicient between any two variables
as the highest value allowed for forming regressimtels if two or more variables
are correlated, one of them should be includetkaus of both. This was done by
reviewing the correlations between the explanatanables.

The correlation coefficient matrix, reported in Tab.2 reveal that the stock prices
appeared to be rather weakly but positively coteelawith AGDP (.03),AIR (0.23),
ABoOP (0.31)AAPI (.31) andAFR (.057) & s weakly by negatively correlated with
variables like AlIP(-.14), Alnf, AM3(-.15), AMB(-.28), AExR(-.11), AGP(-.15) &
AQIil(-.09). Hence, six separate regressions were taumminimize the effect of
multicollinearity as being an natural phenomenocan only be minimized but can’t
be eliminated altogether (Blanchard,1998,p.190).

Effects of Macroeconomic Variables on Stock Prices.

Six cross-sectional regression models have beeneftafor the final analysis to
investigate the effects of macroeconomic variablestock prices in India. Model 1
consisted of ten macroeconomic variables &inf, AM3, AMB,AEXR, AECG, AIR,
ABOPAOIL,AAPI, AFR Model 2 consisted of ten macroeconomic variabieallP,
AM3, AMB, AEXR, AECG, AIR, ABoP, AQil, AAPI,AFR. Model 3 consisted of ten
macroeconomic variables viz;AInf, AGDP, AMB,AEXR, AECG, AIR,
ABOPAOIL,AAPI, AFR. Model 4 consisted of ten macroeconomic vargahli;
AllIP, AGDP, AMB, AEXR, AECG, AIR, ABoP, AOIl, AAPI,AFR Model 5 consisted



of ten macroeconomic variables vialnf, AGP, AMB,AExR, AECG, AIR,
ABOPAOIL,AAPI, AFR. Model 6 consisted of ten macroeconomic vargblz
AlIP, AMB, AGP,AEXR, AECG,AIR, ABoP,AQil, AAPI,AFR.

The six models were as follows:

Model 1

P=Bo+ B 1AINf+ BAM3+BAMB+BLAEXRHBsAECGBAIR+B;ABOP4BAOIL+PBoAAPI+BI AFR+ ¢ ¢
Model 2

P=Bo+ B1AlIIP+ B,AM3+B3AMB+B,AEXRHsAECGHBAIR+7ABOPH3AQil+BoAAPI+B1AFR +¢
Model 3

P= =B +B:AINf+B,AGDP+3:AMB+B4AEXRBAECGH3AIR+B,ABOPBsAOIL+BoAAPI+HB1,AFR+

€t

Model 4
P=Bo+ B1AIIP+B,AGDP4B;AMB+B,AEXRHBAECGBAIR+B7ABOP#sAOil+BAAPI+BAFR + £ ¢

Model 5
P= o+ B 1AINf+ BLAGP4B;AMB+BAEXRHBAECGHBAIR+B,ABOPAOIL+BoAAPI+B10AFR+ £ ¢

Model 6

P=Bo+ 1AlIP+ BLAMB+BAGP48,AEXR+BAECG4BAIR+B,ABOP485A0il+BoAAPIH+BAFR +¢

The Regression results of Model 1,2,3,4,5 and BguSILS were :
Model 1

Table 5.3: Excel output of regression analysis of Sensex using Regressors selected in model 1.

Regression Statistics

Multiple R 0.533119
R Square 0.284216
Adjusted R Square -0.07368
Standard Error 29.63204
Observations 31

Table 5.4:Associated ANOVA summary of model 1
df SS MS F Significance F

697.301
Regression 10 6973.011 1 0.79414  0.635514737

Residual 20 17561.16  878.058



Total

30

2453417

Table 5.5:Least square point estimate of parameters of model 1

Coefficient Upper
S Standard Error  t Stat P-value Lower 95% 95%
2.07826  0.05077
Intercept 22.33483 10.74684 9 3 -0.08268773  44.75235
0.98583
Inf -0.00571 0.317586 -0.01798 3 -0.66818358 0.656764
0.34288
M3 -0.00405 0.004169 -0.97153 8 -0.01274626  0.004646
0.09804 0.92287
MB 0.001522 0.015522 2 5 -0.03085556  0.033899
0.08118  0.93610
ExR 0.334892 4.125043 5 2  -8.26979733 8.93958
0.84067
ECG 0.000114 0.000136 3 041047 -0.00016892  0.000397
1.48539  0.15303
IR 10.17811 6.852138 2 3 411519577  24.47142
0.24927
BoP 8.81E-05 7.42E-05 1.18665 1 -6.6735E-05 0.000243
0.85366
OIL -0.04946 0.264737 -0.18684 8 -0.60169544  0.502768
0.85094 0.40487
API 0.503817 0.592068 5 3 -0.73121487 1.73885
0.14387 0.88703
FR 0.001668 0.011593 6 9 -0.02251474  0.025851
Model 2.
Table 5.6: Excel output of regression analysis of Sensex using Regressors selected in model 2.
Regression Statistics
Multiple R 0.54931302
R Square 0.301744794
Adjusted R Square ~ -0.047382809
Standard Error 29.26697124
Observations 31
Table 5.7:Presents associated ANOVA summary of model 2
df SS MS F Significance F
740.305 0.86428
Regression 10 7403.058142 8 2 0.578490186
856.555
Residual 20 17131.11212 6

Total 30  24534.17026




Table 5.8:Least square point estimate of parameters of model 2

Coefficients ~ Standard Error ~ t Stat P-value Lower 95%  Upper 95%
2.18372  0.04106

Intercept 22.16327324  10.14929873 5 6  0.992207135  43.33434
0.48662

IIP -0.271695705  0.383317995  -0.7088 9 -1.071283028  0.527892
0.36790

M3 -0.003758402  0.004079752 -0.92123 8 -0.012268616  0.004752
0.98730

MB -0.000245931 0.015259414  -0.01612 1 -0.03207651  0.031585
0.20366  0.84067

ExR 0.786688903  3.862729526 1 6 -7.270823673  8.844201
0.80402  0.43083

ECG 0.000106939  0.000133005 6 6 -0.000170504  0.000384
0.16401

IR 9.737039462  6.739646718  1.44474 7 -4.321617198 23.7957
1.21697  0.23778

BoP 8.86908E-05 7.28784E-05 1 2 -6.33308E-05  0.000241
0.82090

(o][R -0.060015763  0.261649445 -0.22937 7 -0.60580694  0.485775

0.78179

API 0.458602685  0.586599024 9 044349 -0.765021435  1.682227
0.26646  0.79260

FR 0.003028608  0.011365727 8 6 -0.020679884  0.026737

Table 5.9: Durbin-Watson test for model 2

Observation

Predicted Sensex

Residuals

© 0O N O O A W DN P

e e N i o e =
N o o0 W N R O

23.62183916
20.66696057

27.8009348
21.11907295
21.86243206
21.26259078
18.63063011
33.16539903
21.91238894
30.89486822
45.80940197
6.439316922
6.104704461
48.92661232
16.08802406

37.4514004
10.57783959

26.09372215
-14.12566867
-20.20759815
-9.429398971

63.0543567
-5.993306095
-38.53404752

1.86518672
-3.037115983

12.97687779

33.27171052

47.62583836
-6.000410808
-11.79880631
-33.35206274
-31.96105169
-0.673076591



18

19.63969644

-33.22739701

19 16.50631369  24.88795239
20 7.831606673 -16.18041308
21 13.69494799  -35.6576666
22 -3.159800729 -0.611564388
23 18.87349339  21.23204915
24 13.17341462  14.62594382
25 32.85067693  11.35006197
26 45.9921675 2.310735785
27 36.48183281 -1.526675624
28 -28.7253586  3.356489592
29 11.51549923  14.52183837
30 26.60170507 -7.224551992
31 1.277269247 -7.631951115

Durbin-Watson test results :

d=1.6763277;d=.741,d, =2.33 at 5% level of significance.
d. <d> d,the testis inconclusive.

Table 5.10: Whites General Heterocadasticity test

Observation Residuals Residuals .sq Predicted Sensex Predicted sensex .sq
1 26.09372 680.8823358 23.62183916 557.9912854
2 141257 199.5345153 20.66696057 427.123259%4
3 -20.2076 408.3470231 27.8009348 772.8919756
4 -9.4294 88.91356495 21.11907295 446.0152424
5 63.05436 3975.851899 21.86243206 477.9659356
6  -5.99331 35.9197179%4 21.26259078 452.0977666
7 -38.534 1484.872818 18.63063011 347.1003785
8 1.865187 3.478921499 33.16539903 1099.943693
9 -3.03712 9.224073495 21.912388%4 480.1527889

10  12.97688 168.3993572 30.89486822 954.4928825
11 33.27171 1107.006721 45.80940197 2098.501309
12 47.62584 2268.220479 6.439316922 41.46480242
13 -6.00041 36.00492987 6.104704461 37.26741655
14 -11.7988 139.2118303 48.92661232 2393.813393
15 -33.3521 1112.360089 16.08802406 258.8245181
16 -31.9611 1021.508825 37.4514004 1402.607392
17 -0.67308 0.453032097 10.57783959 111.8906905
18  -33.2274 1104.059912 19.63969644 385.7176762
19  24.88795 619.410174 16.50631369 272.4583918
20 -16.1804 261.8057675 7.831606673 61.33406308



21 -35.6577 1271.469187
22 -0.61156 0.374011
23 21.23205 450.7999113
24 14.62594 213.9182327
25  11.35006 128.8239067
26 2.310736 5.339499867
27 -1.52668 2.33073846
28 3.35649 11.26602238
29 14.52184 210.8837896
30  -7.22455 52.19415148
31 -7.63195 58.24667782

Table 5.11:Whites Heterocadasticity test.

Regression Statistics

13.69494799

-3.159800729

18.87349339
13.17341462
32.85067693

45.9921675
36.48183281
-28.7253586
11.51549923
26.60170507
1.277269247

187.5516005
9.984340647
356.2087527
173.5388527
1079.166975
2115.279471
1330.924125
825.1462266
132.6067226
707.6507129
1.631416729

Multiple R 0.196212
R Square 0.038499 1.193474
Adjusted R
Square -0.03018
Standard Error 859.8211
Observations 31
Table 5.12: Associated ANOVA
Significance
df SS MS F F
Regression 2 828849.8 4144249  0.56057 0.577159
Residual 28 20700184 739292.3
Total 30 21529034
Table 5.13: Least square estimate.
Standard

Coefficients Error t Stat P-value  Lower 95%  Upper 95%
Intercept 540.9047 254.0344 2129258 0.042163 20.5389 1061.271
Predicted Sensex 12.84871 14.96301 0.858698 0.397799 -17.8016 43.49906
Predicted Sensex
.Sq -0.38331 0.364067 -1.05286 0.301409 -1.12907 0.362447

Whites General Heterocadasticity test results :

From the table 5.11-5.12,

n.RE~ Chi-square distribution with degrees of freedom 2

WGH =1.193

Critical value at 5% level of significance and 2ydees of freedom=5.99



We conclude on the basis of white’s test, thatali®no Heterocadasticity in the

above model.

Model 3:

Table 5.14: Excel output of regression analysis of Sensex using Regressors selected in model 3.

Regression Statistics

Multiple R
R Square

Adjusted R Square

Standard Error
Observations

0.515344
0.26558
-0.10163
30.01532
31

Table 5.15:Associated ANOVA summary of model 3

df SS MS F Significance F

Regression 10 6515.776 651.5776 ~ 0.723236  0.694489843
Residual 20 18018.39 900.9197
Total 30 2453417
Table 5.16:Least square point estimate of parameters of model 3

Coefficients  Standard Error t Stat P-value Lower 95%  Upper 95%
Intercept 24.23013 13.29688 1.822242  0.083407 -3.506676069  51.96693
Inf -0.05261 0.3171  -0.1659 0.8699  -0.71406617  0.608852
GDP -0.00568 0.008847 -0.64219  0.528046  -0.02413593  0.012773
MB -0.00516 0.012752  -0.40453 0.69012  -0.031759803  0.021442
ExR 0.770619 4.136451 0.1863  0.854086 -7.857865386  9.399104
ECG 7.17E-05 0.000124 0.578283  0.569528  -0.000186993 0.00033
R 8.904535 6.708117 1327427  0.199322 -5.088351252  22.89742
BoP 9.5E-05 8.01E-05 1.186057 0.2495  -7.20869E-05  0.000262
OIL -0.03311 0.274274 -0.12072  0.905114  -0.605237208  0.539014
API 0.597485 0.630515 0.947613  0.354637  -0.717747528  1.912717
FR 0.001249 0.011862 0.105261 0.917218  -0.023494352  0.025991

Model 4:

Table 5.17: Excel output of regression analysis of Sensex using Regressors selected in model 4.

Regression Statistics

Multiple R

0.538849572



R Square

0.290358861

Adjusted R Square  0.064461708

Standard Error
Observations

29.5046238
31

Table 5.18: Associated ANOVA summary of model 4

Significance
df SS MS F F
Regression 10 7123.714 712.3714 0.818326 0.615642975
Residual 20 17410.46 870.5228
Total 30 2453417
Table 5.19: Least square point estimate of parameters of model 4
Standard Upper
Coefficients Error t Stat P-value  Lower 95% 95%
Intercept 25.21071817 12.78091 197253 0.062535  -1.449784004 51.87122
[P -0.328443386 0.385248  -0.85255  0.404003  -1.132056067 0.475169
GDP -0.006248976 0.008715  -0.71705 0.481634  -0.024427812 0.01193
MB -0.005844264 0.01251  -0.46715 0.645442  -0.031940649 0.020252
ExR 1.013863667 3.874755  0.261659 0.79626  -7.068733653 9.096461
ECG 7.48308E-05 0.000122  0.614672  0.545701  -0.000179117 0.000329
R 8.720866855 6.577958  1.325771 0.19986  -5.000512239 22.44225
BoP 9.96039E-05 7.86E-05 1.26766 0.21948  -6.42965E-05 0.000264
OlL -0.041780217 0.269356  -0.15511  0.878288  -0.603647071 0.520087
API 0.552001148 0.619858  0.890529 0.38377  -0.740999509 1.845002
FR 0.002905275 0.011591  0.250654  0.804638  -0.021272642 0.027083
Model 5:

Table 5.20 Excel output of regression analysis of Sensex using Regressors selected in model 5.

Regression Statistics

Multiple R 0.525993338
R Square 0.276668991
Adjusted R Square  -0.084996513
Standard Error 29.787855
Observations 31

Table 5.21: Associated ANOVA summary of model 5

df SS

MS

F

Significance F




678.784  0.76498
Regression 10 6787.844 4 6 0.65967622
887.316
Residual 20 17746.33 3
Total 30 2453417
Table 5.22: Least square point estimate of parameters of model 5
Upper
Coefficients ~ Standard Error  t Stat P-value Lower 95% 95%
1.95043  0.06527
Intercept 20.01181486 10.26018 4 9 -1.390555454  41.41419
0.01219  0.99039
Inf 0.003938078 0.322968 3 2 -0.669762235 0.677638
0.97960
MB -0.00039012 0.015071 -0.02589 5 -0.031827386  0.031047
GP -0.005692326 0.006684 -0.85167  0.40448 -0.019634314 0.00825
0.23029  0.82020
ExR 0.933308311 4.052641 6 1 -7.520352392  9.386969
0.61815  0.54344
ECG 7.22439E-05 0.000117 9 6 -0.000171541  0.000316
1.48046  0.15433
IR 10.79007715 7.288324 1 2 -4.413100514  25.99325
114063  0.26749
BoP 8.46823E-05 7.42E-05 2 8 -7.01829E-05 0.00024
0.89724
OolL -0.035152831 0.268755  -0.1308 1 -0.595765243 0.52546
0.89655  0.38062
API 0.537339981 0.59934 3 3 -0.712861057  1.787541
0.94639
FR -0.000776911 0.011411 -0.06808 5 -0.024580167  0.023026
Model 6

Table 5.23: Excel output of regression analysis of Sensex using Regressors selected in model 6

Regression Statistics

Multiple R 0.539989
R Square 0.291588
Adjusted R Square -0.06262
Standard Error 29.47906
Observations 31

Table 5.24:Associated ANOVA summary of model 6

df SS MS F Significance F
Regression 10 7153.87  715.387 0.823216  0.611648918
Residual 20 17380.3  869.015

Total 30 2453417




Table 5.25:Least square point estimate of parameters of model 6
Coefficients  Standard Error  t Stat P-value ~ Lower95%  Upper 95%

Intercept 19.88076 9.755208 2.037964 0.054999  -0.46824502 40.22977
1P -0.25384 0.39106 -0.64911  0.52365  -1.06957927 0.561895
MB -0.0026 0.014901 -0.17438 0.863317  -0.03368161 0.028485
GP -0.00487 0.006562 -0.74145 0.467036  -0.01855286 0.008822
ExR 1.356854 3.817134 0.355464 0.725963  -6.60554813 9.319257
ECG 6.53E-05 0.000115 0.567113 0.576948 -0.0001748 0.000305
IR 10.11235 7177107 1.408973 0.174202  -4.85883276 25.08353
BoP 8.47E-05 7.3E-05 1.159769 0.259801 -6.764E-05 0.000237
OlL -0.04877 0.266754 -0.18283 0.856771 -0.6052106 0.507668
API 0.488224 0.597237 0.817471 0.423291  -0.75759094 1.734039
FR 0.000705 0.011154  0.063252 0.950194 -0.0225606 0.023972

Analysis of Regression results of models 1,2,3,45&

The R-square value all the six models are as :
Model 1 (28%)
Model 2 (30%)
Model 3 (26%)
Model 4 (29%)
Model 5 (27%)
Model 6 (29%)

Following the statement by Gujarati (2007,4/e:p2@% model 2 has been chosen for
the final analysis, as the R-square value is lHglexplaining 30% variation in model
by all independent variables jointly and that tlegressors have the theoretically
expected signs suggesting that model serves punposietermining the effect of
macroeconomic variables on stock prices, and Heattodel is correctly specified by
the highest F-value of (86.42%) and is significain5% level which shows the fitness
of the model, further,Durbin-Watson (DW) test stati shows the value of “d” lies
between dand q, the D-W test statistits inconclusive about autocorrelation. As in
our case d= 1.6763277;d .741dy, =2.33 at 5% level of significance i.e<dd <d,
and this result confirms that the autocorrelatioaymot be observed in the model
under investigation. Further the Whites Generakketadasticity test gives the value
of 1.193 which is less than critical value of 5.895% level of significance at 2
degrees of freedom thereby accepting the null hgss (H ) that there is
homocadasticity in the model 2 ,so OLS is unbizemed the prediction by this model
are reliable. This implies that model 2 had higégslanatory power in accounting for
stock prices. Thus, the variables of Model 2 aresmered for this study. As the
actual results of investigated variables coincidéhwhe expected results except
[IP,M3,IR which showed spurious regression.

As seen in Model 2AMB, AQiIl, had negative though insignificant influenae share
prices This was consistent with the results of ¢berelation matrix which showed



relatively weak and negative correlation betwdemnt this was also consistent with
the previous findings. for the UK economy (Abdubllat.al 1993)and for Greece
Hodroyiannis et.al (2001) similarly Forex reserizgchange rate and Expenditure of
Central Govt and BoP are positively related isststent with the findings of Ibrahim
(1999) for Malaysia,Ratanapakorn et.al (2007) f& €conomy and Chaudhuri et.al
(2004) for US economy and Petra et.al (2006) foeeGe. Also it was found that
Index for Agricultural production had a positivefluence as agriculture sector is
complementary to various industries. Amongst a8l Hariables, onhWAEXR, AIAP
ABOP influenced stock prices in India in the salmoperiod given their large
regression coefficients. whilaOil, AFR, AECG andAMB explained with small
regression coefficients. Whereas relationship oleserbetween Interest rate, Money
supply and Industrial production with stock prieess found spurious for the reasons
beyond the scope of this research..

With computed F-value of .86 and F-critical valog.57 at 5% level of significance,
we reject null hypothesis @) that all coefficients are simultaneously zero lehi
explaining their influence on stock prices and atdbat there is statistical evidence
to conclude that a regression relationship exisetwéen stock prices and
macroeconomic variables as analyzed in the modeAdtitionally to test the
assumption of independence of errors and variahegrors the Durbin-Watson test
of autocorrelation and Whites General test forermtadasticity is employed for
which the value of the statistic confirm the mo@eto be Best Linear Unbiased
Estimate (BLUE).

In sum, the analysis indicates the model to bedvaiid reliable. Thus we conclude
that all the variables were insignificant in prdolig changes in stock prices, which
suggests that the Indian stock market did notawal the theory of market efficiency
from 1980-2011.Thereby suggesting that investorsulsh not only go by the
macroeconomic fundamentals which if all taken imtocount yields only 30%
precision but should also consider market sentiment

Now testing the same null hypothesis) Hbr the sub-sample periods pertaining to
pre-liberalization & post —liberalization.

Effects in Pre-Liberalization period of Indian Ecosmy on Stock Prices.

The sub-sample period to study post-liberalizatrom the period of 1980-1991 are
presented as:

Model 1:

Table 5.26:Excel output of regression analysis of Sensex using Regressors selected in model 1

Regression Statistics
Multiple R 0.999772
R Square 0.999545




Adjusted R

Square 0.995445
Standard Error 2.160587
Observations 11

Table 5.27:Associated ANOVA summary of model 1

Significance
df SS MS F F
Regression 9 10244.67 1138.296 243.8439 0.049661
Residual 1 4.668134 4.668134
Total 10 10249.33
Table 5.28:Least square point estimate of parameters of model 1
Standard Upper
Coefficients Error t Stat P-value  Lower 95% 95%

Intercept -35.3986 2.990932 -11.8353 0.053662 -73.402 2.604767
Inf 0.554772 0.039597 14.01058 0.045362 0.051649 1.057894
M3 -0.34409 0.021287 -16.1644 0.039334 -0.61457 -0.07361
MB 5.064464 0.213167 23.75817 0.02678 2.355917  7.77301
ExR 70.56517 1.926515 36.62841 0.017376 46.08648 95.04386
ECG 0.001295 0.000494  2.62372  0.23182 -0.00498 0.007565
BoP -0.01592 0.00048 -33.139 0.019205 -0.02202  -0.00981
OIL -1.46347 0.059474 -24.6071 0.025857 -2.21916 -0.70779
API 0.387343 0.094684 4.090919 0.152625 -0.81573 1.590412
FR 0.227442 0.044379 5.124982 0.122678 -0.33645 0.791331

Model 2 :

Table 5.29:Excel output of regression analysis of Sensex using Regressors selected in model 2

Regression Statistics

Multiple R 0.993957
R Square 0.987951
Adjusted R

Square 0.879508
Standard Error 11.1129
Observations 11

Table 5.30:Associated ANOVA summary of model 2

Significance
df ) MS F F
Regression 9 10125.84 1125.093 9.110317 0.252005

Residual 1 123.4966 123.4966
Total 10 10249.33




Table 5.31 :Least square point estimate of parameters of model 2

Standard Upper
Coefficients Error t Stat P-value  Lower 95% 95%
Intercept -90.2585 25.7147 -3.50999 0.176692 -416.995 236.4778
P 7.229617 2.844952 2.541209 0.23867 -28.9189 43.37816
M3 -0.30498 0.105504 -2.89067 0.212029 -1.64553 1.035579
MB 5.168223 1.112965 4.643652 0.135032 -8.97334 19.30979
ExR 68.26671 9.807454 6.960696 0.090838 -56.3488 192.8822
ECG 0.000174 0.002502 0.069379 0.955903 -0.03162 0.031971
BoP -0.01274 0.002682 -4.75126 0.132062 -0.04682 0.021336
OIL -1.34907 0.308197 -4.37729 0.142983 -5.26508 2.566948
API 0.668932 0.47802 1.399382 0.394996 -5.40488 6.742749
FR 0.442834 0.253143 1.749348 0.330601 -2.77365 3.659316

Model 3:

Table 5.32:Excel output of regression analysis of Sensex using Regressors selected in model 3

Regression Statistics

Multiple R 0.989372
R Square 0.978857
Adjusted R

Square 0.788574
Standard Error 14.72066
Observations 11

Table 5.33:Associated ANOVA summary of model 3

Significance
df SS MS F F
Regression 9 10032.64 1114.737 5.144198 0.330315
Residual 1 216.698 216.698
Total 10 10249.33
Table 5.34:Least square point estimate of parameters of model 3
Standard Upper
Coefficients Error t Stat P-value  Lower 95% 95%

Intercept 43.13756 37.84884 1.139733 0.458485 -437.778 524.0527
Inf 0.122612 0.266381 0.460289 0.725377 -3.26208 3.507304
GDP -0.34613 0.160508 -2.15644 0.276427 -2.38558 1.693322
MB 4.157265 1.35992 3.056992 0.201266 -13.1222 21.43669
ExR 61.88941 12.48386 4.957554 0.126714 -96.7331 220.5119
ECG 0.007431 0.00619 1.200471 0.442161 -0.07122 0.086086
BoP -0.02276 0.004606 -4.94136 0.127118 -0.08128 0.035763
OIL -1.77954 0.386404  -4.6054 0.13612 -6.68927 3.130183
API 7.621173 3.625678 2.101999 0.282691 -38.4474 53.68978



FR -0.3297 0.246386 -1.33816 0.408563

-3.46034 2.800933

Model 4:

Table 5.35:Excel output of regression analysis of Sensex using Regressors selected in model 4

Regression Statistics

Multiple R 0.987421
R Square 0.975
Adjusted R

Square 0.750005
Standard Error 16.00714
Observations 11

Table 5.36:Associated ANOVA summary of model 4

Significance
df SS MS F F
Regression 9 9993.105 1110.345 4.333414 0.357582
Residual 1 256.2287 256.2287
Total 10 10249.33
Table 5.37:Least square point estimate of parameters of model 4
Standard Upper
Coefficients Error t Stat P-value  Lower 95% 95%
Intercept 38.82199 65.21497 0.595293 0.658166 -789.813 867.4568
P 0.721625 4.57305 0.1578 0.900363 -57.3845 58.82773
GDP -0.35608 0.19008 -1.87333 0.312152 -2.77128 2.059118
MB 4.148082 1.495277 2.774123 0.220255 -14.8512 23.14737
ExR 61.60637 13.56329  4.54214 0.137958 -110.732  233.9444
ECG 0.007886 0.007527 1.047665 0.485184 -0.08776 0.103532
BoP -0.02259 0.006138 -3.67963 0.168932 -0.10058 0.055407
OIL -1.75064 0.418041 -4.18772 0.149226 -7.06234 3.561074
API 7.930975 4.223956 1.877618 0.311548 -45.7395 61.60143
FR -0.29733 0.311695 -0.95393 0.515009 -4.2578 3.663128
Model 5:

Table 5.35:Excel output of regression analysis of Sensex using Regressors selected in model 5

Regression Statistics

Multiple R 0.999914
R Square 0.999828
Adjusted R

Square 0.998275



Standard Error

Observations

1.329623
11

Table 5.39:Associated ANOVA summary of model 5

Table 5.42: Whites Heterocadasticity test.

Significance
df SS MS F F
Regression 9 10247.57 1138.618 644.052 0.030571
Residual 1 1.767898 1.767898
Total 10 10249.33
Table 5.40:Least square point estimate of parameters of model 5
Standard Upper
Coefficients Error t Stat P-value  Lower 95% 95%
Intercept -3.75721 1.997306 -1.88114 0.311053 -29.1354  21.62097
Inf 1.353855 0.045443 29.79232 0.021361 0.776446 1.931264
MB 8.4939 0.21648 39.23633 0.016222 5.743254 11.24454
GP -0.16031 0.006096 -26.2977 0.024196 -0.23777 -0.08285
ExR 57.12666 1.135807 50.29612 0.012656 42.69487 71.55845
ECG -0.00773 0.000197 -39.3016 0.016195 -0.01023 -0.00523
BoP -0.0088 0.000397 -22.1796 0.028683 -0.01384 -0.00376
OIL -1.65318 0.035097 -47.1037 0.013513 -2.09912 -1.20723
API -0.82429 0.062158 -13.2613 0.047915 -1.61408  -0.0345
FR 0.106868 0.02478 4.312679 0.145052 -0.20799 0.421727
Table 5.41
Whites General Heterocadasticity test :
Predicted sensex
Observation Residuals Residual Sq. Predicted Sensex Sq.
1 -0.082793719 0.0068548 51.50658393 2652.928188
2 -0.00280801 7.88492E-06 10.80153585 116.6731767
3 0.754747775 0.569644204 -4.215679454 17.77195326
4 -0.895906182 0.802647888 20.10513248 404.216352
5 0.196146516 0.038473456 75.88708522 5758.849703
6 0.189496544 0.03590894 14.25520288 203.2108091
7 -0.033159629 0.001099561 -18.87108776 356.1179533
8 -0.424314272 0.180042602 42.29746066 1789.075178
9 0.353774092 0.125156108 15.48454733 239.771206
10 -0.084776816 0.007187108 46.6106853 2172.555984
11 0.029593701 0.000875787 78.81977067 6212.556248



Regression Statistics

Multiple R 0.373475
R Square 0.139484 1.534323
Adjusted R Square -0.07565
Standard Error 0.281282
Observations 11
Table 5.43:Associated ANOVA
Significance
df SS MS F F
Regression 0.102598 0.051299 0.648373 0.548322
Residual 0.632957  0.07912
Total 10 0.735555
Table 5.44:Least square estimate.
Standard Upper
Coefficients Error t Stat P-value  Lower 95% 95%
Intercept 0.229633 0.121675 1.88727 0.095828 -0.05095 0.510215
Predicted Sensex 0.001486 0.006899 0.215454 0.834805 -0.01442 0.017396
Predicted sensex
Sq. -6.3E-05 9.59E-05 -0.65551 0.530534 -0.00028 0.000158

Whites General Heterocadasticity test results :

From the table 5.42

n.RE~ Chi-square distribution with degrees of freedom 2

WGH =1.534323

Critical value at 5% level of significance and 2yoees of freedom=5.99
We conclude on the basis of white’s test, thatali®no Heterocadasticity in the
selected Pre-Liberalization model.

Model 6 :

Table 5.45:Excel output of regression analysis of Sensex using Regressors selected in model 6

Regression Statistics

Multiple R 0.980932378
R Square 0.96222833
Adjusted R

Square 0.622283304

Standard Error
Observations

19.67573213




Table 5.46:Associated ANOVA summary of model 6

Significance
df SS MS F F
Regression 9 9862.199 1095.8 2.830541 0.433104
Residual 1 387.1344 387.1344
Total 10 10249.33
Table 5.47:Least square point estimate of parameters of model 6
Standard Upper
Coefficients Error t Stat P-value  Lower 95% 95%

Intercept -117.3011853 56.8064 -2.06493 0.28711 -839.095 604.4926
1P 13.65630608 7.809567 1.748664  0.330708 -85.5736  112.8863
MB 7.261470413 2.956098 2.456438 0.246121 -30.2993  44.82226
GP -0.101806991 0.072268 -1.40875 0.39299 -1.02006 0.816443
ExR 56.29848214 16.87463 3.33628 0.185392 -158.114  270.7109
ECG -0.007584248 0.002992 -2.5348  0.239218 -0.0456 0.030433
BoP -0.005402568 0.007499 -0.7204  0.602566 -0.10069 0.089886
OIL -1.416471285 0.539826 -2.62394  0.231802 -8.27561  5.442671
API 0.060772014 0.77369 0.078548  0.950097 -9.76989 9.891434
FR 0.489051033 0.503035 0.9722  0.508973 -5.90262 6.880723

Analysis of Regression results of models 1,2,3,45&

The R-square value all the six models are as :
Model 1 (99%)
Model 2 (98%)
Model 3 (97%)
Model 4 (97%)
Model 5 (99%)
Model 6 (96%)

Again following the statement by Gujarati (2007;4265),after eliminating Interest
rate variable which was giving spurious regressiom all the six models in Pre-
liberalization period, the model 5 has been chdserthe final analysis, as the R-
square value is higher explaining 99% variatiomwdel by all independent variables
jointly and that the model is with the four reggers that have theoretically
expected signs and three regressors with signifip-values and above all lest
standard error viz (1.32) suggesting that modeVeseipurpose in determining the
effect of macroeconomic variables on stock prices.

In this model 5 three macroeconomic variables wezHange rate, gold price, oil price
were found significant to influence stock pricestlims sub-sample period at the 2
levels of significance viz 5% and 10%. And weresistent with the previous studies
whereas forex reserves influenced positively but significantly. While Inflation

Market borrowing ,Balance of payments, Agricultysadduction index show spurious



results. This model was also supported by Whiteige Heterocadasticity test to be
unbiased one.

Thus we conclude that the Indian stock market atlffreralization period violated
the theory of market efficiency, thence was noobinfationally efficient from 1980-
1991.

Effects in Post-Liberalization period of Indian Eciomy on Stock Prices.

The sub-sample period to study post-liberalizatrom the period of 1991-2011. are
presented as:

Model 1:

Table 5.48:Excel output of regression analysis of Sensex using Regressors selected in model 1

Regression Statistics

Multiple R 0.610332
R Square 0.372505
Adjusted R

Square -0.25499
Standard Error 32.18579
Observations 21

Table 5.49:Associated ANOVA summary of model 1

Significance
df SS MS F F
Regression 10 6149.659 614.9659 0.593639  0.78809892
Residual 10 10359.25 1035.925
Total 20 16508.91
Table 5.50:Least square point estimate of parameters of model 1
Standard
Coefficients Error t Stat P-value Lower 95% Upper 95%

Intercept 20.65462 24.13269 0.855877 0.412104 -33.1163709 74.42561
Inf -0.20644 0.573446 -0.36001 0.726329 -1.48416177 1.071273
M3 -0.00345 0.005845 -0.58948 0.568617 -0.01646892 0.009578
MB -8.4E-05 0.020707 -0.00403 0.996861 -0.04622144 0.046054
ExR 0.809176 6.698688 0.120796 0.906245 -14.1164318 15.73478
ECG 0.000105 0.000161 0.653631 0.528093 -0.00025356 0.000464
IR 9.19902 8.216925 1.119521 0.289087 -9.10942893 27.50747
BoP 9.63E-05 8.69E-05 1.107611 0.29396  -9.7398E-05 0.00029
OIL 0.038085 0.395663 0.096257 0.925218 -0.84350779 0.919679
API 0.381738 0.774258 0.493037 0.632633 -1.34341707 2.106894

FR 0.001554 0.015535 0.100044 0.922286 -0.03305956 0.036168




Model 2:

Table 5.51:Excel output of regression analysis of Sensex using Regressors selected in model 2

Regression Statistics

Multiple R 0.634149
R Square 0.402145
Adjusted R

Square -0.19571
Standard Error 31.41646
Observations 21

Table 5.52:Associated ANOVA summary of model 2

Significance
df ) MS F F
Regression 10 6638.97 663.897 0.672645 0.728934
Residual 10 9869.943 986.9943
Total 20 16508.91
Table 5.53:Least square point estimate of parameters of model 2
Standard Upper
Coefficients Error t Stat P-value  Lower 95% 95%

Intercept 16.2986 22.46903 0.725381 0.484847 -33.7655 66.36271
1P -0.41485 0.521924 -0.79485 0.445155 -1.57777 0.748066
M3 -0.00255 0.005536 -0.45969 0.655567 -0.01488 0.009791
MB -0.00347 0.019716 -0.17589 0.863889 -0.0474 0.040462
ExR 1.737071 6.024696 0.288325 0.778986 -11.6868 15.16093
ECG 9.17E-05 0.000155 0.592701 0.566542 -0.00025 0.000436
IR 8.367532 7.953471 1.05206 0.31753 -9.35391 26.08897
BoP 9.8E-05 8.35E-05 1.172835 0.268042 -8.8E-05 0.000284
OIL 0.058825 0.383922  0.15322 0.881272 -0.79661 0.914256
API 0.29257 0.765016 0.382436 0.71014 -1.41199 1.997132
FR 0.004337 0.015059 0.287988 0.779236 -0.02922  0.03789

Table 5.54: Durbin-Watson Test:

Predicted
Observation Sensex Residuals
41.32940858 37.7517
5.239707356 48.82545
9.701601176 -9.59731
48.47139289 -11.3436
10.74778075 -28.0118

a b wdNEF



6 33.97981985 -28.4895
7 6.658291657 3.246471
8 14.96351501 -28.5512
9 17.33841147 24.05585
10 13.70513725 -22.0539
11 10.93581427 -32.8985
12 0.14420015 -3.91557
13 15.85514621 24.2504
14 13.94608483 13.85327
15 37.00795485 7.192784
16 44.25995072 4.042953
17  36.2795187 -1.32436
18 -30.65786283 5.288994
19 11.06172577 14.97561
20 26.67788717 -7.30073
21  3.64227018 -9.99695

Durbin-Watson test results :

d=1.348;¢d =.380dy, =2.806 at 5% level of significance.
d. <d> d,the testis inconclusive.

Table 5.55

Whites General Heterocadasticity test :

Observation  Residuals  Residuals sq Predicted Sensex PS Sq

1 37.75170392 1425191149 41.32940858 1708.120014
2 48.82544792  2383.924365 5.239707356 27.45453318
3 9.597307524  92.10831171 9.701601176 94.12106538
11.34358688  128.6769634 48.47139289 2349.475929
28.01181943  784.6620277 10.74778075 115.514791
28.48947114 811.649966 33.97981985 1154.628157
3.246471346 10.5395762 6.658291657 44.33284779

8 28.55121558 815.171911 14.96351501 223.9067814
9 2405585461 578.6841409 17.33841147 300.6205125
10 22.05394366 486.3764309 13.70513725 187.830787
11 32.89853288  1082.313465 10.93581427 119.5920338
12 3.915565267 15.33165136 0.14420015 0.020793683
13 24.25039634 588.0817225 15.85514621 251.3856612
14 13.85327361  191.9131897 13.94608483 194.4932822
15  7.192784049  51.73614237 37.00795485 1369.588722



16 4.042952566  16.34546545 4425995072 1958.943238
17 1.324361514  1.753933421 36.2795187 1316.203477
18 5.288993825  27.97345568 -30.65786283 939.9045534
19 1497561183  224.2689498 11.06172577 122.361777
20 -7.30073409 53.30071825 26.67788717 711.709664
21 9996952048  99.93905025 3.64227018 13.26613206
Table 5.56:
SUMMARY OUTPUT
Regression Statistics
Multiple R 0.222906
R Square 0.049687 1.043433
Adjusted R
Square -0.0559
Standard Error 617.9177
Observations 21
Table 5.57:
ANOVA
Significance
df SS MS F F
Regression 2 3593458 179672.9 0.470567 0.632119
Residual 18 6872802 381822.3
Total 20 7232148
Table 5.58:
Standard Upper
Coefficients Error t Stat P-value  Lower 95% 95%
Intercept 505.7235 193.1653 2.618087 0.017423 99.89829 911.5487
Predicted
Sensex 7.261781 10.77212 0.674127 0.508796 -15.3696 29.89317
PS Sq -0.26103 0.269129  -0.9699 0.344951 -0.82645 0.304391

Whites General Heterocadasticity test results :

From the table 5.56

n.R~ Chi-square distribution with degrees of freedom 2

WGH =1.04343

Critical value at 5% level of significance and 2ydees of freedom=5.99
We conclude on the basis of white’s test, thatali®no Heterocadasticity in the
selected Post-Liberalization model.

Model 3:

Table 5.59:Excel output of regression analysis of Sensex using Regressors selected in model 3



Regression Statistics

Multiple R 0.603908
R Square 0.364705
Adjusted R

Square -0.27059
Standard Error 32.38524
Observations 21

Table 5.60:Associated ANOVA summary of model 3

Significance
df SS MS F F
Regression 10 6020.877 602.0877 0.574071 0.802516902
Residual 10 10488.04 1048.804
Total 20 16508.91

Table 5.61:Least square point estimate of parameters of model 3

Standard Upper

Coefficients Error t Stat P-value Lower 95% 95%
Intercept 22.84404 30.67706  0.744662 0.473613 -45.50869943 91.19678
Inf -0.29625 0.528337 -0.56072  0.587332 -1.473455795 0.880959
GDP -0.00613 0.013054 -0.4695 0.648781 -0.035215373  0.022957
MB -0.00512 0.016025 -0.31967 0.755794 -0.040828076  0.030583
ExR 1.302869 6.669801  0.195339 0.84904 -13.55837292 16.16411
ECG 7.96E-05 0.000145 0.549107 0.59498 -0.000243293 0.000402
IR 8.285139 7.857248  1.054458 0.316484 -9.221899096 25.79218
BoP 0.000108 0.0001 1.079608 0.305667 -0.000115085 0.000331
OIL 0.080134 0.3962 0.202256 0.843772 -0.80265487 0.962923
API 0.458292 0.832012 0.550824  0.593846 -1.395545918 2.31213
FR 0.002048 0.015592 0.131332 0.898117 -0.03269421 0.03679
Model 4:

Table 5.62:Excel output of regression analysis of Sensex using Regressors selected in model 4

Regression Statistics

Multiple R 0.629984
R Square 0.39688
Adjusted R

Square -0.20624
Standard Error 31.5545
Observations 21

Table 5.63:Associated ANOVA summary of model 4

df SsS MS F

Significance




F

Regression 10 6552.05 655.205 0.658044 0.73992
Residual 10 9956.862 995.6862
Total 20 16508.91
Table 5.64:Least square point estimate of parameters of model 4
Standard Upper

Coefficients Error t Stat P-value  Lower 95% 95%
Intercept 18.15499 29.72234  0.61082 0.554947 -48.0705 84.38048
P -0.46334 0.498288 -0.92987 0.374342 -1.5736 0.646913
GDP -0.00448 0.012813 -0.34954 0.733933 -0.03303  0.02407
MB -0.00715 0.015685 -0.45588 0.658214 -0.0421 0.027797
ExR 1.965907 6.205533 0.316799 0.757911 -11.8609  15.7927
ECG 7.25E-05 0.000141 0.513634 0.618665 -0.00024 0.000387
IR 7.705247 7.667723 1.004894 0.338644 -9.3795 24.79
BoP 0.000108 9.63E-05 1.117667 0.289841 -0.00011 0.000322
OIL 0.086877 0.384916 0.225704 0.825978 -0.77077 0.944524
API 0.344829 0.824963 0.417993 0.684786 -1.4933 2.182961
FR 0.004507 0.015218 0.296197 0.77314 -0.0294 0.038414

Model 5:

Table 5.65:Excel output of regression analysis of Sensex using Regressors selected in model 5

Regression Statistics

Multiple R 0.600677
R Square 0.360813
Adjusted R

Square -0.27837
Standard Error 32.48429
Observations 21

Table 5.66:Associated ANOVA summary of model 5

Significance
df SS MS F F
Regression 10 5956.624 595.6624 0.564486 0.809519
Residual 10 10552.29 1055.229
Total 20 16508.91
Table 5.67:Least square point estimate of parameters of model 5
Standard Upper
Coefficients Error t Stat P-value  Lower 95% 95%
Intercept 12.82203 18.70956  0.68532 0.508716 -28.8655 54.50953
Inf -0.2918 0.543389 -0.537 0.603007 -1.50255 0.918944
MB -0.00493 0.017622 -0.27971 0.7854 -0.04419 0.034335



GP -0.00314 0.007896 -0.39774 0.699178 -0.02073 0.014453
ExR 2.652149 5.699837 0.465303 0.651683 -10.0479 15.35218
ECG 6.09E-05 0.00013 0.468111 0.649741 -0.00023 0.000351
IR 8.605624 8.429617 1.02088 0.331374 -10.1767 27.38798
BoP 8.87E-05 8.59E-05 1.032492 0.326166 -0.0001  0.00028
OoIL 0.090218 0.400795 0.225098 0.826436 -0.80281 0.983244
API 0.384873 0.794549 0.484391 0.638542 -1.38549 2.155238
FR 0.002797 0.015414 0.181439 0.859648 -0.03155 0.037141
Model 6:

Table 5.68:Excel output of regression analysis of Sensex using Regressors selected in model 6

Regression Statistics

Multiple R 0.631025
R Square 0.398192
Adjusted R

Square -0.20362
Standard Error 31.52014
Observations 21

Table 5.69:Associated ANOVA summary of model 6

Significance
df SS MS F F
Regression 10 6573.723 657.3723 0.661661 0.737199
Residual 10 9935.19  993.519
Total 20 16508.91
Table 5.70:Least square point estimate of parameters of model 6
Standard Upper
Coefficients Error t Stat P-value  Lower 95% 95%

Intercept 10.75225 17.62021 0.610223 0.555327 -28.508 50.01254
P -0.47038 0.488445 -0.96302 0.358246 -1.5587 0.61794
MB -0.00631 0.016619 -0.37953 0.712231 -0.04334 0.030723
GP -0.00281 0.007387 -0.37981 0.712025 -0.01926 0.013653
ExR 3.006785 5.222445 0.575743 0.577515 -8.62955 14.64312
ECG 6.21E-05 0.000126 0.4945 0.631636 -0.00022 0.000342
IR 8.171231 8.076802 1.011691 0.335538 -9.82501 26.16747
BoP 9.42E-05 8.27E-05 1.138784 0.281338 -9E-05 0.000279
OIL 0.10074 0.388676 0.259188 0.800748 -0.76528 0.966765
API 0.299482 0.777304 0.385283 0.708096 -1.43246 2.031424
FR 0.005212 0.014867 0.350596 0.733165 -0.02791 0.038339

Analysis of Regression results of models 1,2,3,45&



The R-square value all the six models are as :
Model 1 (37%)
Model 2 (40%)
Model 3 (36%)
Model 4 (39%)
Model 5 (36%)
Model 6 (39%)

Following the statement by Gujarati (2007,4/e:p2@age again the model 2 has been
chosen for the final analysis, as the R-squareevéd higher than other models
explaining 40% variation in the model by all indedent variables jointly and that
six  regressors viz,market borrowing, exchange ,raependiture of central
govt,balance of payment, agricultural productiodex and forex reserve have the
theoretically expected signs. After conducting DowWatson test and Whites
General Heterocadasticity test no auto- correlatiwas found and that
homocadasticity does existed in the model 2 astperresults of Whites test
confirming it to be Best Linear Unbiased EstimaBt JE).But quite interestingly
after conducting F-test our null hypothesisy)(lgot accepted, evidently from the
model itself none of the regressors is found gstedilty significant.

Thus making us to draw this conclusion that Ind&tock market had became
informationally efficient in the post-liberalizaticera from our study.

Conclusion.

In all the 3 cases under consideration viz; Wisalmple period of 1980-2011,and 2
sub-sample periods viz; Pre-liberalization peridd1880-91 & Post-liberalization
period of 1991-2011 the results where interestingifferent. In First case null
hypothesis got rejected in second case null hysahgot rejected but in third case
null hypothesis got accepted. Thence we can coadhdt Indian stock market has
moved from market inefficiency in pre-liberalizatiera towards market efficiency in
post-liberalization era, as the stock prices cae'tpredicted by mere following the
news about macroeconomic variables in India.
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CHAPTER VI

CONCLUSIONS, AND POLICY IMPLICATIONS

The Indian stock market has witnessed significaavetbpments in both pre-
liberalization and post-liberalization eras but,rengpecifically in last two decades
where it has its has been restructured under mapytat market reforms like
establishment of capital market regulator namelguiees & Exchange Board of
India (SEBI),Demutualization of stock exchangestal@gsshment of depositories
namely National Securities Depository Ltd and €anbDepository Services (India)
Ltd, introduction of derivatives but, given potettand the size of resource base of
Indian economy there seems to be an ample scopts flurther development firstly,
in terms of the number of companies that are lisieda vis to the total number of
domestic and foreign companies operating in Indiaosdly, proportion of retail
investors participation vis a vis to populationtloé country, thirdly, an increase in the
free float, as in India shares available for trgdare less compared to the actual
iIssued shares because majority of the share holslingld by promoters and strategic
partners of business concerned leaving small pexgenfor trading(The Securities
Contracts(Regulation(Ammendment)Rules,2010)

The empirical results that have been found are aigg by all the tests conducted
viz,Descriptive statistics,Jerque-Bera test of redityyOLS,as correlation coefficient
of almost all the macroeconomic variables withnsgx was weak the same was
found in OLS as the variables were found mostlygmsgicant in predicting stock
prices and in case of exchange rate and expendifurentral govt where correlation
coefficient is negative but OLS in selected modkisw positive influence, i.e., they
are all moving in the opposite direction, but sackequence was not followed by the
OLS.Thus results in some cases have been fouretstfired and vague as OLS
analysis pointed towards a different story where cno@conomic variables
undoubtedly explain stock prices when analyzedlyibut, none of them were found
significant. As we developed six models to test hypothesis for all the three cases
viz; Overall sample period, Pre-liberalization s#dmple period ,Post-liberalization

sub-sample period, quite interestingly the null diyyesis (H) was rejected in first



two cases with the explained variation in thetfirodel was only 30 % with none of
the variables individually significant to influemstock prices, in the second case the
explained variation was unexpectedly as high as 99#% four variables with
theoretically expected signs and 3 variables sizdify significant, in the last case the
explained variation was 40% but, our null hypothagit accepted, as expected none
of the variable was found statistically significavitich is in line with the results of F-
test. Thus the results that have been found aredraxd ambiguous to some extent.
These findings are be pointing towards the devalpphase that Indian economy is
undergoing over the last six decades in finansettor moving from market
inefficiency in pre-liberalization era towards dtoaenarket efficiency in post-
liberalization era.

Policy Implications.

As pointed out by this study that it is macroecomowariables which are influencing
Sensex. Thus the most important implication turasto be that if the government
wants to bring out some amendments in the finars@ator, it can always do so
through the change in macroeconomic variables. €himils that stock market in
India still can be symbolized as the “indicator’emfonomy of the country. The study
clearly indicates that since macroeconomic econmai@bles are affecting the stock
market index to some extent hence certainly sormgenous variables or non-
macroeconomic factors are there which affectsnd aeeds to be found and

scrutinized to study this whole impact chain cortedie

Limitations

The limitations of this research study also are:jvilost of all is that due to time
constraint more detailed research could not be dortkis area, second because of
lack of availability of data more variables such lasman development index
(HDI),Gini coefficient, Corporate expenditure on \Atising, total foreign
institutional investments, total dividend distribdf proportion of population involved
in secondary market and non macroeconomic variablé® supports

events,Epidemic,natural calamity etc are not taknconsideration.



Scope for Future Research

Since ambiguous results were found in this reseaneysis therefore it itself gives

us a scope for further research where various atheables can also be worked out
which affect the stock market index. The workinglog dynamic relation needs to be
known that how economic fundamentals and stock etasorks and shape up each
other. If this working is discovered and explorgd;ould be of immense help to the

policy makers as it would be easy for them to malaifg these markets through each
other and also derive the expected results in timegekets and curb unnecessary

volatility in them.
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Appendix I:

Turnover ratio (%) of Indian stock market.

Year | Annual Market Turnover
Turnover | capitalization. | ratio

1990 | 360.11 908.36 39.644

1991 | 717.77 3233.6 22.197

1992 | 456.96 1881.5 24.2875
1993 | 845.36 3680.7 22.9673
1994 | 677.49 4354.8 15.5573
1995| 500.63 5264.8 9.50908
1996 | 1242.84 | 4639.2 26.7903
1997 | 2076.46 5603.3 37.0581
1998 | 3120.00 | 5453.6 57.2098
1999 | 6850.28 9128.4 75.0435
2000 | 10000.32| 5715.5 174.967
2001 | 3072.92 6122.2 50.1928
2002 | 3140.73 5722 54.8889
2003 | 5026.18 12012 41.8428
2004 | 5187.16 16984 30.5409
2005| 8160.74 | 30222 27.0027
2006 | 9561.85 | 35450 26.9725
2007 | 15788.56] 51380 30.7289
2008 | 11000.74| 30861 35.6464
2009 | 13788.09| 61642 22.3682
2010| 11034.66] 68369 16.1399
2011 | 6670.22 62095 10.7419

Source; RBI Handbook,Statistical analysis in excel.



Appendix Il
Sensex average change.

Year | Sensex | Sensex
(%
change)

1979 122.32

1980]| 138.87 13.53

1981| 207.91 49.72

1982| 221.51 6.54

1983| 238.33 7.59

1984 | 266.19 11.69

1985| 492.23 84.92

1986| 567.39 15.27

1987| 454.46 -19.90

1988| 613.66 35.03

1989 729.49 18.88

1990| 1049.53 | 43.87

1991| 1879.51 | 79.08

1992 2895.67 | 54.07

1993 2898.69 | 0.10

1994|3974.91 | 37.13

1995| 3288.68 | -17.26

1996| 3469.24 | 5.49

1997/ 3812.86 | 9.90

1998| 3294.78 | -13.59

1999 4658.63 | 41.39

2000| 4269.69 | -8.35

2001] 3331.95 | -21.96

2002| 3206.29 | -3.77

2003]4492.19 | 40.11

2004| 5740.99 | 27.80

2005| 8278.55 | 44.20

2006| 12277.33 48.30

2007| 16568.89 34.96

2008| 12365.55| -25.37

2009]| 15585.21) 26.04

2010| 18605.18 19.38

2011| 17422.88| -6.35

Source: Reserve bank of India, Statistical analisisel



Appendix-I1lI
Market capitalization & Market capitalization rati

Year | MARKET GDP at| Market Market

CAPITALISATION | Market Capitalization | Capitalisation

- BSE price Ratio (% Change)
1979 | 54.21 1257.29 4.311654

- 1496.42

- 1758.05
1982 | 97.69 1966.44 4.967861
1983 | 102.19 2290.21 4.462036 4.606408025
1984 | 203.78 2566.11 7.941203 99.4128584
1985 | 216.36 2895.24 7.472956 6.173324173
1986 | 259.37 3239.49 8.006507 19.87890553
1987 | 455.19 3682.11 12.36221 75.49832286
1988 | 545.6 4368.93 12.48818 19.86203563
1989 | 652.06 5019.28 12.99111 19.51246334
1990 | 908.36 5862.12 15.49542 39.30619882
1991 | 3233.63 6738.75 47.98561 255.9855124
1992 | 1881.46 7745.45 24.29116 -41.815854
1993 | 3680.71 8913.55 41.29342 95.63052098
1994 | 4354.81 10455.90| 41.64931 18.3144013
1995 | 5264.76 12267.25| 42.9172 20.8952859
1996 | 4639.15 14192.77 32.68671 -11.8829728
1997 | 5603.25 15723.94| 35.63515 20.78182426
1998 | 5453.61 18033.78 30.24108 -2.67059296
1999 | 9128.42 20121.98| 45.36542 67.38307286
2000 | 5715.53 21686.52 26.35522 -37.3875216
2001 | 6122.24 23483.30 26.07061 7.115875518
2002 | 5721.98 25306.63 22.6106 -6.53780316
2003 | 12012.07 28379.00| 42.32732 109.9285562
2004 | 16984.28 32422.09 52.3849 41.39344842
2005 | 30221.91 36933.69 81.82749 77.94048379
2006 | 35450.41 42947.06 82.54444 17.30036255
2007 | 51380.15 49870.90 103.0263 44,93527719
2008 | 30860.76 56300.63 54.81424 -39.9364151
2009 | 61641.57 64573.52 95.45952 99.74093315
2010 | 68368.78 76741.48 89.08973 10.91343066
2011 | 62095.35 88557.97 70.11831 -9.17586945

Source: Reserve bank of India, Statistical analisisel



Appendix 1V

Value Traded Ratio of Indian Stock Market.

Year | Turnover| GDP Value Value
(Bill.) (Bill.) Traded | Traded
Ratio (%
(%GDP) | Change)
1990 | 360.1 5862.1] 6.1
1991 | 717.8 6738.8) 10.7 99.3
1992 | 457.0 77455/ 5.9 -36.3
1993 | 845.4 8913.6/ 9.5 85.0
1994 | 677.5 10455.96.5 -19.9
1995 | 500.6 12267.34.1 -26.1
1996 | 1242.8 14192.88.8 148.3
1997 | 2076.5 15723.013.2 67.1
1998 | 3120.0 18033.817.3 50.3
1999 | 6850.3 20122.034.0 119.6
2000 | 10000.3 | 21686.546.1 46.0
2001 | 3072.9 23483.313.1 -69.3
2002 | 3140.7 25306.612.4 2.2
2003 | 5026.2 28379.017.7 60.0
2004 | 5187.2 32422.1116.0 3.2
2005 | 8160.7 36933.[722.1 57.3
2006 | 9561.9 42947.122.3 17.2
2007 | 15788.6 | 49870,/81.7 65.1
2008 | 11000.7 | 56300,619.5 -30.3
2009 | 13788.1 | 64573/21.4 25.3
2010 | 11034.7 | 76741/514.4 -20.0
2011 | 6670.2 88558.07.5 -39.6

Source: Reserve bank of India, Statistical analisisel
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