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EXECUTIVE SUMMARY

Stock market plays an important roletire capital formation of a countryThe sock market is
often considered as the primary indicawtdor of
development. It allows the business to raise additional financial capital for investment by selling
shares punits of ownership of the company in the public market. Investors also participate in

the transaction as a buyer of the shares in the stock market. The liquidity provided by the stock
market allows the investors to buy and sell their shares quickly asily.€eThis is an attractive

feature of investing in stocks compared to less liquid assets such as immovable fitoperty.

st ock mar ket is often called the mirror of t he

From the investment perspective, valuation of stockssplag most critical rolevaluation of
securities is a method of ascertaining the intrinsic value of a stock based on its present financial
position and the forecast of various economic and corporate factors. Based on this intrinsic value
and comparing theame with the market price, investors normally téiedecision to buy, hold
and sell the stock. Valuation methods are very important because it creates the link between the

mar ket price and firmdéds financi al position.

The efficient market hypothesis sw@gied by Eugene Fama deals with how information is
incorporated ito the stock price and considers the speed of impounding of information. It has
been subdivided into three categories, weak, strang and strong, each dealing with different
types of infeamation. The efficient market hypothesis has stronglicatiors for security

analysis



However, understanding the efficiency of the stock market is very important in context of the
testing valuation models in that particular market, because most vatuatodels presumine
existenceoan ef fi ci ent mar ket . The term o6efficie
prices fully reflect all available information. However, most tests of the efficient market
hypothesis simply deal with how fasformation is incorporatedut do not deal witlthe factif

the information is correctly incorporatedarthe price.

The most of the researches thawvebeen carried out in testing the efficient market hypothesis
are inthe context ofa developed marke, where efficiency levels are significantly higher.
Therefore their application in the Indian context is debatable, considering the differential levels
of market efficiency. Alsoin the continuous process of transformation of the Indian stock
market, tlere is a need for the test the efficiency of the Indian stock market in the post
liberalization period and to formulate a customized valuation model applying multivariate
regression analysis. This research attempted to find out the relationship betivuegiorvand
efficiency of the stock market, which has not been explored or addressed adequately as most

researches decoupled the two areas of study as independent and mutually exclusive.
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Chapter 1

Introduction

A Stock Market isa place whereghe buyers andsellers of stocksharegransact their deals at a
specified price The stocksnclude varaitiesof securities listecbn a stock exchange as well as
those traded privatelyA trade in stock markets means the transfer of shares (stocks and
securities) for money from a selleraduyer.Participants in the stock markeinges fromsmall
individual investors to large insttional trader investors and also includstitutions likebanks,

insurance companies, pension funds, hedge funds etc.

Stock market plays aactive role in the capital formation of a country.The gock market is

considered as the primary indicator of awnt r y o s economic ,andndi t i c
development. It allows thérms to raise additional capital for investment by selling shares or
equivalentunits of ownership of the company in the public market. Investors alsoipaie in

the transactiomsbuyess of the shares in thstockmarket The liquidity provided by the stock

market allows the investors to buy and sell their shdilegs, investingin stocksoffers greater

liquidity compared to less liquid assets such as immovable property. ,Hieastock market is

alsoreferredas he mirror of the countryds economy.

In a stock marketa potential buyeusually fix a price called as a bid pricior a share or stock
anda potential seller askir a specific prce for it. Buying and selling ithe market mean that
both buyer and seller widgreed intadhe ask price or bid price respectively. When the bid and
ask price match, a transaction takes place. Hence valuation of stocks playssthaitical role

in everydaytransactiosin the stock gchange.

2



Valuation of ®curities is a method of ascertaining the intrinsic value of a stock based on its
present financial position and on the forecast of various economic and corporate factors. Based
on this intrinsic value and comparing the same withntlaeket price, investors normally taktee
decision to buy, hold mell the stock. Valuation methods are very important bedhegecreate

the Iink between t he mafuldanentgbmancial@ositoh. t he st oc

Selecting the correchethod of valuation is a complex task due to the involvement of multiple
factors. Efforts have been made in the past to find the most suitable method of valuation ranging
from a simple to a vgrcomplex method taking intoonsideratiorcertainrelevant fators at the
firmdéds | evel. 't consi der dutue growthirategts In addiiom i d e n d
to that, manymacroeconomic factors such #ee price level, inflation money supplyandthe

interest rat@realso considered.

There arehiree approachds stock valuatiommethods The firstmethosis the Discounted Cash
Flow Valuation whichequateghe value of astock b the present value of expected future cash
flows to thestockholders. at a given point of timide second, Relative Valuatioestimates the
value of a stock by looking at the pricing of comparable stochksparticular industryelative to

a common variable like earnings, cash flows, book value or st&de¥he thirdis the Option
Pricing Modelwhich usesa contingent claim valuatiorto measure the value of a stock using

stock option characteristic.

Absolute valuation model®stimate theintrinsicvalue of a stockby focusing on certain
fundamental variables such as growth rate, cash #oat dividendAssetbased models such as
thedividend discount modgtesidual income modehnd thediscounted cash flow mod#lll in

the absolute valuation models categofje dividend discount model is one of the basic models


http://www.investopedia.com/terms/i/intrinsicvalue.asp
http://www.investopedia.com/terms/d/ddm.asp
http://www.investopedia.com/terms/d/dcf.asp

in this grouplt estimatesa s t mtonksi© wlueof the dividendspaid bya company to its

stockholders.

While discounting cash flow models are enjoying a popularity in the investment community,
however,they have been adopted by omlysmallportion of the security analysts. The majority

of security analysts stildl value common stock
arethe earnings rab or multiple (PriceEarnings Ritio) to either presemtormalizedearningsor
forecastedearnings While ab®lute valuation models are widely accepted in the academic
fraternity because of thegor; they are seldom esl by practitioner§Bing (1977)] Researchers

value stocks by applying a close surrogate of earnings multiple (usupilge to earnings or

simply P/E multiple). Most researchers use historical P/E multiple of stocks in a particular
industry or the historical P/E multiple of a stock or panel data across a particular industry or a
market proxy (usually an index). Another distinctive approach ikstoand discuss a set of
factors that areonsideredo affect P/E mdiples, but the weightagend often explicit definition

of these factorare leftto the researchér individual perspective. Crosectional regression
analysis is used to definethee i ght s on a set of determinants
time. At themost generic level multivariate regression analysis appliedto a set of stocks

relating the P/E multiple to more than one variable.

The stockmarket of India hagione through a series of revolutionary changes since economic
liberalization commenced in 1991. The changes were necessary to trattsédrdian stock
market into a more efficient one. Earlier, the stock market of a developing country like India was
chaacterized byunder extensive governmental regulation over its financial system and
investment activity. Moreover, it was an underdeveloped capigaket which was influenced

by a restriction on capital structuréewer instrumentsrestriction on inveshent opportunities



poorly developed securities markeahcertainty inthe supply of inputsand @mplex bureaucracy

and regulatory norms

The Indian stock market has witnessed a number of changes as well as unprecedented growth
since 1991. Several measuhesve been initiated by the Government to strengthen the operations

of the stock market. Some of such measures can be summarized as follows:

Liberalization and globalization of Indian economy

e Formation of Securities Ekange Bard of India (SEBI)

e Establisiment of new stock exchanges

e Introduction offree pricing of public issue

e Advent of Foreign Institutionahiestors

e Setting upof advisory panels for primary and secondary markets

e Inspecion of affairs ofthestock market

e Entry of private sector mutual fund

e Electronic linkage ostock exchanges

e Easy transferability of stocks

¢ Dematerialization of stocks

¢ Smaller marketable units of stocks

e Introduction of Derivatives



This research attempted ¢arry out the tests of valuation models and efficient market hypothesis
in the context of the Indian stock market orderto estimatethe degree of its strength and

maturityin the postliberalization era

Understanding the efficiency of the stock marketvery important beforeestablishingthe

valuation models of stocks in that particular market because most valuation models presume that

the market igefficientd The term oO0efficient marketd broac
reflect all avaidble information. However, most tests of the efficient market hypothesis deal with

how fast information is incorpated in the stock pric&ut donot considemwhether it is correctly

incorporated or not.

Efficient Market Hypothesis has strong implicat®for security analysis. Jthe empirical tests

find that future returns cannot be predicted from past returns, then trading rules based on an
examination of the sequence luktorical prices are meaningless. If the sestriong form ofa
hypothesis is sumpted by empirical evidence, then trading rules based on publicly available
informationhas no walue. Finally, if the strong form tests shdifficiency, then theusefullness

of the security analysis itself would bejaestion Thus, an understanding thi efficient market

testswould provide guidance in determining what type of analysfruisful .

This researcloaried outtess of all three forms of market efficien@nd valuation modeis the
postliberalization period.Existing works of literatures havedecoupled the two areasf
valuation and efficiencyas incpendent and mutually exclusiVais research leads to the
possibility thatintegrating the above areas can help explain the inconsistencies in existing
findings and simultaneously throw open new insights in this field of study. It is therefore logical

that valuatiormodels holdvell in most efficient mekets in the West and algtay a key role in



investment decisiomaking. However, our own tests to study the robustness of Whitkeszb

Model and CAPM in India fail to generate conclusive evidence in India. The issue may not be of

the validity of the models per se or its custoation, but that of market efficiency. Till such

market efficiency is enhanced, valuation studies will be a futile exercise in most emerging
mar ket s, including India. While how fast info
ef fi ci deecthedmajbrarea of concdéontesting market efficiency, an issue that has not

been addressed adequately is whether the information is correctly incorporategvbichas
referred to as O6mar ket rati onefinvdstprétoloditally ket r
analyze available market information and identify the potential impact it might have on a stock.
This issue assumes more importance in the castéook markets because of the complexities
involved compared to most other producarkets and has serious implications for the Indian

context.

1.1 Stock Market

The shares or stocks are the sioit ownership of a&ompany, trade at a particular place called

Stock Exchange. Companies get their stocks listed on a stock exchange. Arstdat is the
aggregation of buyers and sefie which can also be callethe netvork of the economic
transactios. This doesotincludethe physicatransaction ostocks(also called sharesistedon

the stok exchange as well as thagsaded privatelyA stock exchange is a place or organization

in which stock traders (people and companies) can trade stocks. Other stocks may be traded
oover tEheé,cohmt i s At the blose of g0a, tha sizd ef ahe warld stock

market (total marketapitalization) was about USDb trillion. By country, the largest market



was USA (abouB36.28%), followed byChina (about10.08%) and theJapan(about 7.92%).

India is on the ninth position with a share of 2.59%.

Trade in stock market meatiee transfer of units of ownership for money from selleatauyer.

This requires the two partiés agree on a priceonferring the ownership interest of a particular
company. This price is determined by the demand and supply of the shares in thewharket
inturn are determined by factors such as the mpany 60 s fandhexXpectagion tofs | s
future prospectsParticipants in the stock market range from smndlividuals investorsto large
traders whacan be based anywhere in the world, ead nclude banks, insurance companies or
pension funds and hedge funds.stock exchange trader might handbely or sell orders on
behalf of themselves and their clientSomestock and commoditgxchanges have physical
locationswhere transactiontke placeon atrading floor, by the open outcryraderson these
exchanges enter oral bids avfter simultaneouslyThe other typef stock exchange is a virtual
kind of stock marketwhich is composed of a network of computers where trades are made
electronicallyby traders. An example of such stock exchange is NASDAQ (National Association

of Securities Dealers Automatéiiotation$.

A potential buyeoffersabid pricefor acertainstock and a potential sellgives an askg price
of the same stockBidding andasking initiates the process aiying and sellingf stocks inthe
market A transaction takes placehen the bid and ask prices matah case of multiple bidders

or askers, the transaction is done dinst-come, firstserved basis

A stock exchage serves as platform(real or virtual)for transferof securities between buyers
and sellerslt offersa marketplacefor successfushare trading. fie exchange alsgivestrading
updateson the listed securitieim real time.Price discovery based on rkat conditions is also

done by the exchange.



Issuance of shares is one of the most poputeysfor the companies to raise lotgrmfunds In

this way, companies raise additional financial capitaltfierexpansionof the firmsby selling

shares of ownership of the companyapen markes. On the other handhe liquidity of

exchang helpsthe investors selbbff their holding quickly. This iconsidered asn important

feature of the investment in stocks compared to other lgggl linvestments such as property

and other immovable assets. Stock tradingatly influencethe dynamicof the economyf a

nation and @n help evaluate thesocial moodacting behind trading decisionStock market

activity is considered to be themar of ac ount r y6s e c lbis alsoconsideredtas vi t y
the primary indicator oacount r y6s e c on ecwlopnens Rais;g shardpricend d
tends to beaccompanied uh increasd business investments and vigersa. Increasg share

prices afects the wealth othe individualsand their consumption. Exchangdseing the
counterparty to the buyers and sellersually act as the clearingpusefor each transactiomhe

smooth functioning o$tock market operations facilitates economic growth. The rdieesftock

market in creating employment is also very important. In this, wlag financial system is
assumed to contribute theincreased prosperity of a countig.a nutshell,the stockmarket is

the heart of & 0 u n tecogoing through which the savingsindividualsare channelized into

effective longterm investments. Awell developed and vibrant stock market wgreatly

contribute towards speedy economic growth and developMéitt. the continuous support of

the Government,he Indian stock markdtas now become well organized, fairly integrated,

mature, modernized, demographically wdilfersified and one of the best in the world in terms

of technology.



1.2 Relation of stock market to modern financial system

In most westerreconomies,the financial systesihave withessedremarkablegrowth and
transformation. Disintermediationhas been one of the most significant featuresswth
development A sizable portion of the funds involved infinancing and savings entersthe
financial marketslirectly, without being transmitteda conventional bank deposit and lending
services A generalwillingnessof the publicin stock markeinvestment directly or througha

mutualfund) hasfacilitated thisprocesdo a large extent

In the last couple ofdecades,middleclass households in many countrieave started
diversifying their investment portfolio bpvestingin shares. In presewfay Sweden, less tha
20 percent of the financial wealth of a householdsgoto deposit accounts and other losk
assets, compared to 60 percent in the 19T@s.sizable portion of this reshuffling is that
financial assets have been invested directly in shaves sigificant part now takes the form of
various types of institutional investment, such ledge funds,mutual funds,insurance

investment of premiumgension fundsgtc.

Willingness towards investment ventunggh high riskassetdhas been heightened by neets
of rules for most funds, allowing a greater proportion of shares to bdndall developed
economies,the same trenchas been noticedmoving towards risky securities from the

conventional, lowrisk assets.

Compared to other asset classes, over the long term, investadgin a weltdiversified
portfolio of stocks such as an S&P index outperidmther investment vehicles such giks,

treasury bills an@dorporatebondsand money market instruments
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1.3 Indian economy and stock market

The Economy of India is the seventh largest in the world by nominal GDP and third largest by
purchasing power parity. The countsyclassified as newly industrializeddevelopingcountry

and one of the &0 major economiedndia is nowa member of BRICSand a developing
economy with approximately 7% average growth cdt&DPfor the last two decadeSincethe

last quarter of 2014 ndi a 0 s hasemergedasyh e wo r |-gloivieg eCoamny e s t

Indian economyhas a great prospectfor longterm growth. An energetic young population

stable consumption and savings ratesv dependency ratiand an active involvemernih
international trade have prapeled tthe dcouritryy wwamdsa t i 0 n ¢
economicgrowth. India is slated to become the wd d 6 slargesh @acondmy byhe coming
decadeTheIMF has already declardddiatobe ai b r i ght s p odcanonicrdontaihe gl o
India is a member of th&nited Nations International Monetary Fundiorld Bank, World

Trade Organization Commonwealth of Nations South Asian Association for ggional

Cooperation (SAARC), G20Asian Infrastructure Investment Bardnd the newly formed

BRICS bank.
Indiadbs tertiary sector is one of taimeal gfoawthitate st gr
of above 9%{CAGR) between2001-2012 I ndi ads cengibuted tanere thaat®% o r

oft he n &6DPFIM20122013. Indiais one of the global leaders in IT services, thanks to her
large and welttrained young populationwith high proficiency in English The IT, BPO and
software servicef India accounted foservice exports worth $167.0 billion in 202814.1T

industryin the countrygenerates millions of jobs every yeamdia is alsoone of thebiggest
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startuphub in the world. Over3,100 technology startupset up their businesses 2014 2015
alone The country is also a biggricultural powerhouse. The farmingector creates great
employment opportunities every year, but its share in the GDP has fall&fotan 20132014.
India still stands asecondposition worldwide in agricultural production. Thedustry sector
contributedabout 26% ot h e n 6DRiIM20132014.T h e ¢ o0 wto industrgprodueed
21.48 million vehiclesinnually in2013 2014 making itone of the largestutomobile industries
in the world. India had Boomingretail marketworth $20billion in 2013 andis nowone of the

fastest growing €ommerce markets in the world.

Figure 1.1(GDP growth of Indid in USD Billion)
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After independence, Indian economic policy was influenced by the colonial experience, which
was considerediy Indian leaders as exploitatiiexposure to social democracygf the British,

as well as the planned economy of the Soviet Umade Indian leaders adopt a guarded
approach towards economic polici€&omestic policywas more inclinedowards protectionism,

with a strong emphasis andustrialization,import substittion, economicinterventionism,a
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large governmenbwned public sector, business regulationdazentral planning. However, the

trade and foreign wrestment policies were relatively liberal.

In 1991, Prime MinisteiSri NarasimhaRao along with his finance minister Dr. Manmohan
Singh initiated thg@rocess oeconomic liberalization. The reforms scrappedyt@rs oldicense

raj, initiated the process oéduced tariffs and interest ratesided many public monopolies and
encourage foreign drect investments. Thus Indraovedtowards a freenarket economywith

state control getting reduced substantially fasncial liberalizatonpr opel | ed t he
economy towards a new era of growth and prospdritlia is now often seen lige economists

as abloomingeconomic superpower and is believed to play a major role ifidigeof global

economy irthe21% century.

Figure 1.2Money supply growth of IndiéNR - Billion)
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1.4 Role of Foreign Institutional Investors (FI1) in Indian Stock Market:

Capital is the most important factor that drives the growth of the country. Inalizai country
with large population, where domestic capital is not sufficient to sustain the economic growth at
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the desired level. Hence, for a developing country like India, foreign funds are considered very
important and productive. Foreign capitaflows into the countrycomes in two forms, éteign

Direct Investment or FDland Foreign Institutional Investment Bll. FDI is considered as a
more stable form of capital withn investmenthorizon ofa longer duration than FlIl, bl

inflows and outflows which are sheterm investmerst in naturedirectly impact the stock
market. A major development of our countrgs been the liberalization of the financial sector,
particularly the capital market. Since 1&eptember 1992, Flis were allowed to invest in
securities, subject to certain restricepmand traded in the primary and secondary markets,
including debenturg, warrans and $ares issued by companies which are listed in the stock

market and in various schemes floated by domestic mutual funds.

India is the third largest investor base with over 20 million shareholders in the iw@&@il5
after USA and JapamMore than9000 companies are listed time Indian stock market which is
serviced by over 7500 brokers. The Indian capital marlainsidered to ba very big markein

terms ofvolume of trading, levedf developmenandgrowth potential.

Therole of Fllis to provide shofterm investment by foreign institutions the financial markets

of other countries. These institutions are generailyrance companiesjutual fund housesnd

pension fund Through the avenues of Fll investments, a significant ataficapital is flowing

from the developed countries to developing econonmebe form of short term investments

Better fundamentalof the firmscoupled witha fastgrowing economyhave made India an

attractive destination forlis. Investmeramade lyF1 | s ar e often called Oh
be pumped outat any point of timgstill they have emerged asost important players ithe

Indian capital market. iquidity, as well aghe volatility of the Indian capital marketis highly

influenced by t he Flahihgortaatolé inascettajninghelmoeeyena | s o p
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of stock prices. Flis contribute to the foreign exchange inflow as the funds from other
international fund houses and FDIs are inadequate. This ledd®tb t emrc ed bafl apay me n
positionin the country and providesoundness aheeconomy It also provides better pricing of
Indian currency against otlhdoreign currencies. This enablascess to cheap credithich in

turn lowers cost of capital thé domestic firms. The Fll invesents act as a supplement to
domestic savings and investments. They hblg Indian capital market to hold the reforms of the
financial sector and also lead to better pricingtotks in the market. They increatdes deph

and breadth of the markahdalso playa major role in alargingthe securities business. Their
primary policy is based on the theory tdcusing onthe fundamentalsvhich facilitatesefficient
pricing of share Hence we can conclude tHadreign Instiutional Investmerg playa key role

in the Indian capital market not only from thspect ofvolatility and liquidity but also from
better pricing and transparency. Sevdyales ofresearch have been conducted by reseesche
and their results are quigmilar in nature, i.e. Fll investments gtlgaaffect the movement of

the hdex across diffrent time periodddowever,Fll investmens in India depend upon several

key determinants. They are:

e Country risk or political risk

e Inflation

e Interest rate

¢ Financial performance of domestic firms
e Equity returns

e Economic growth of India (GDP)

(Karan Walia, 2012) n t heir paper Ol mpact of Foreign In

concluded that Finvestment influence theSensex movement to a great extent dutimggtime
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frame 20062001 to 20112012. Itwas evident that a positive inflow of Flleesulted with a
upward movement of Sensexd there was fall in Sensex in case of a fund withdrawihe
Pearson correlation cfieient (r = 0.7464) indicates that there egist positive relationship

between Fll investment and the movemerthefSensex.

(Shrivastav, 2013toncluded that during 2064010, there was moderate degree of positive
correltion between FII investment and stock prices. However, interestingly, consumer goods
and consumer durable sectors were found to be

indexto have a negative correlatonwkhl | 6 s i nvest ment .

(Mayank, 2014y n t he article Ol mpact of FII on Stocl
19932013, there was a high correlation between FIl flow aselof the index of Indian stock

market in a longer span but a very less impact intibet span.

(Loomba, 2012)n t h e ar tsimpacte&/olabilily @f Indianl Stock Markeé6 s howed t he
Flls were strongr forces driving the Indian stock market during 28@11. He also found that

Flls were the net sellem market crashes of the BSE Sensex during the same period.

1.5 Role of stock exchanges

1.5.1 Bombay Stock Exchange (BSE)

The Bombay Stock Exchange LtBSE)i s Asi abs first anldwag ast es
founded in the year 1875. 80 n e o f leddingdexchangexlocking a median response
time of six microsecondver the past 140 years, BSE lsastributed immensely towardise

growth of the Indian corporatector It hasprovided a consistent platform for capital generation
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and abusy market for equity trading andrading in a mutual fund derivative and debt
instrumentslin terms of listed companies, BSE ranks as the biggest exchange in the world with
more than 5500 companidssted in its databaseThe total market capitalization obmpanies

listed on BSE is aboutUSD 1.68 trillion asof March 2015. It is also one of thaggest
exchanges fofndex options trading (fifth largest in March 2015). B&kso offers arangeof

other services to capital market participasiieh asmarket d#a servicessettlementclearing,

risk managemerdand educationThe processes argystemsof BSE are designedo expand the
Indian capital market, protecharket integrity encourageinnovationsand stimulate market
competition BSE is the seconeixchangen the world to obtain an ISO 9001:2000 certification.
BSE, also offers depository services through Centade posi t ory Services Ltd
equity indexi the S&P BSE SENSEX is like the barometer of Indiastockmarkets. It ishe

c ount r yextensivelptsadked stock market benchmark indd8SE Limited has been
considered synonymous with tistock market in India and its benchmark index S&P BSE

SENSEX reflects the health tife Indian economy.

The S&P BSESENSEX (also calledBSE 30), is a marketvalueweightedindex of 30 welt
established andlue chipcompanies listed othe Bombay Stock Exchang&he companies
included in the index ar@nancially very sound and are theost actively trading entities the
market The @mpanies of SENSEX represerdrious industrial sectors of the Indian economy.
The basevalue ofthe S&P BSE SENSEX is taken as 100 as on Aptjl1979 andhebase year
as 19781979. DOLLEX30, adollar-linked version othe S&P BSE SENSEXwas launchety

BSE in 2001
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Fig 1.3(Growth of Sensex)
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S&P BSE 100 is a broddasedindex comprisingof the 100 listed stocks representing various

industriesThis index has 1983984 as the base year and was launchdéiBdanuary1989.

1.5.2 National Stock Exchange (NSE)

The National Stock ¥change (NSE) is the leading stock exchamgéndia coveringdifferent
geographical locatioracross the country. NSE providesnodern, fully automat! screefbased
trading system witla PAN IndiapresenceTheExchangethus bringsaboutgreater transparency
andspeedn trading by making the trading process more efficient, aatbwell-integrated. The
facilities set upby the exchangserve as a model for the securities industry in terms of systems,
proceduresnd practice. The exchange reformed the Indian securities market in tetrasliofy
output, trading practices andicrostructure. The markettilizes advancedinformation

technology and makes provisions for a highisansparentand efficient trading, cleang and
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settlemenprocedurelt hasintroducedseveral innovations itradingsuch as emutualization of

stock exchangeperations screerbased tradingdematerialization and electronic transfer of
securities,compression of settlement cycles, lending and borrowing of securities, developing
better risk management system, formation of clearing corporations to assume counterparty risks,

marketing ofderivativeanddebt instrumentandsuccessfuuse ofmoderntecmology.

The National Stock Exchange of India Limitedshis originin the report of thédigh Powered
Study Group ondstablishment oNew Stock Exchangef It came up with a decision regarding
the formationof National Stock Exchange by financibbdiesin orderto provide access to
investors spreathg across every cornerof the country. Based on thesuggestions and
recommendations, NSE was formed by leading finanerdities in 1992 as a tgaying

companydifferent fromother stock exchanges limdia in terms of its operationalfficiency.

The National Stock Exchange (NSE) operates natiole and offers trading in capital market,

currency derivative segmentand derivatives market including equities, equitieBased

derivatives, currencyderivatives equity based ETFs, Gold ETFand retalgover nment 0 s
securities. Todaythe NSE networkoperates inmore than B00 locations in the country and

cateringmore than2, 30,000investorceners.

NSE has a marke@pitalization of more than US4 1trillion, ma ki ng it Tlargestwor | d ¢
stock exchange as on March 2016 NS E 6 s f lisahg €MX Nity (NIRRT €0) whichis

used extensively by investors in India aotoadas a benchmark of the Indian capital market.

The CNX Nifty is astock indexcomprising 50 of the biggest and most liquid stocks listed on the

NSE. The NIFTY 50 covers3lsectors of théndian economy. It is usedor fund portfolios,

benchmarkingndex fundsandindexbased derivatives
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Chapter 2

2.0 Literature Review

2.1 Valuation models

Valuation Model is amethodthat uses a series of historical values or forecasts to determine the
fundamental omtrinsic value of a financial asséthe intrinsic value is an estimate of the value

of the stock,as it should be, based onsitfundamentals. The marketlue though maybe
different in the shofterm,is an indication in which direction is likely to move in the medium

to longterm. It is important becausmluationsare the fundamental sources of excess returns for
investors and fund managek&aluation of stocks is done using various types of mdudsd on

the fundamentals of @a o mpany . The first g lsaletrea t v alnu enbo drad «
which attempto derivethe present value of stockising expected future benefits. According to
these mode|sthe value of a stock eqies to the present value of future benefits that a
stockholder expects to receive in future. Thiesels of models take two general forms: siagle
period models(Gordon, 1962)or multi-period models such asscounted cash flomodels
(Modigliani, 1961) These modelsare basedon financial forecasts rather than historical

observations.

However, there is a contentious debate about the financial benefits that should be discounted.
Some authorsonsiderearnngs, some dividends, and others cash flow fograrations. It turns
out thatthesemethodsthough independepare largely equivalent. One of the major limitations

of multi-period models is that future benefits have to be forecasted into the indefinite fu
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(Baker & Halsem, 1974)As models besrme more complex, a point of diminishing returns is
reached. To overcome the on@@pendence on forecastesearchers follow the constant growth
model, where it is assumed that the finali maintain a stable dividend keeping its retention rate
constant (Bierman, Downes, & Hass, 1972T h e mor e advanced or el
determine the value of a stock based on the obsersaifomarket prices o similar class of
assetgWhitbeck & Kisor, 1963) They use certain determinants of stock prices and compare
them with a market or industry index using multivariegehniques to arrive at generic models.

In recent timescomplex o @t i on pr iaceciusedod denwatides ih somplex redime
situations where the valwuation is derived

pri ci ngo6 mBlatkeahd Schele@ladcke Fischer, & Scholes, 1974)

There are broadly three approaches to valuation. The firsDig@untedCash Flow (DCF)
valuation,measuresa n a s s et \@alse op its anyestment potentiahy estimating and
discountingfuture cashyields related tothe asseby an appropriate rafehe second, relative
valuation,measureghe value of an asséty comparing its price to the markptice of other
similar assetswith respect tca common variablsuch ascash flows,book value,earningsor
sales. The thirdzontingent claim valuatigrappliesoption pricing modelandfactorsto estimate

the valueof an asset that shareptiontraits.

2.1.1 Absolute Valuation

Absolute valuation modelgy to derive theintrinsicvalue of a stockby looking atcertain
fundamentalssuch asgrowth rate cash flow dividends or a variable limited to aertain

company It doesnat take into accounthe fundamentals of otheompanie8irms in the same
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industry.Valuation models thabelong tothis category include thdiscounted cash flow model
dividend discounmode] residual income model argimilar assetbased modelé§Gordon, 1962
Walter, 1963. The dividend discount model is one of the basic absolute valuation models. The
dividend model calculates the intrinsic value of a stock based oseties ofdividends a
company pays to its stockholders. The justification for using dividends to value a stock is that
dividends represent the actuasbdlows going to a stockholderhiis valuing the present value

of these casHdws in the form of dividendhouldindicate a value dfiow much the stock should
worth. However, it is not enough for the company to just gdiwidend; the dividend should

also be stable and predictable. What if the company does not pay a diodénids dividend

pattern is irregulie?

Further refinements |l ed to absolute wvaluation
to value the stock. The advantage of this approach is that it can be used for a wide variety of
firms that do not pay dividends, and even for companies dbapay dividends. Absolute

valuation models also differ in terms of their time frame under study. In a single period
valuation,a valuer eeds to forecast the expected dividend and the value of the stock at the end

of the year. In a mulperiod modelthe intrinsic value depends dhe present value of the

infinite streams of dividend$é stockholders expetd receive. At this point, a question may

arise as to why earnings aan important parameteare d o nféctored in these models.
Technically, earnings can be used famy of the two purposes: they can be paid out to
stockholders as dividends, or they can be ploughed back for future reinvestments. If they are

reinvested, they are likely to increase futursems and hence future dividends.
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2.1.2 Relative Valuation

While absolute value models are widely accepted in the academic fraternity becdlisg of
rigour, they are seldom used by practition@B@g, 1971. Researchers value stocks by applying

a dose surrogate of earnings multiple (usually price to earnmgsimply P/E multiple). The
approaches to the establishment of the P/E multiple covers a wide range. Most researchers use
historical P/E multiple of stocker panel data across a particuladustry or a market proxy
(usually an index). Another distinctive approach is to list and discuss a set of factors that are
consideredo affect P/E multiples, but leaving the weighing and often definition of these factors

to the researcheavsndividual pespectives (Graham Dodd, and Cottle, 1962Crosssectional
regression analysis is used to define the weights on a sétypbdthesized determinants of a
stockds price o0v e mostgenere tevelondltivaridteregressia analpstsist h e

appliedto a set of stocks order to relatéhe P/E multiple to more than one variable.

One of the earliest empirical studies to use this approacltovakicted byVhitbeckKisor in

1963 According to this modelthe P/E multipleof a stock was related to its earningg®wth

rate payout policy, and risk. Accordingly, the relationship was defined as: P/E multiple = 8.2 +
1.5 (projected earnings growth rate) + 6.7 (dividend payoQtp0 (variation in earnings). This
equation repreents aelationship, the simultaneous impact of the three independent variables on
the dependent variable. The coefficients represent the weight thmgrket places on each
independent variableThe signssignifiesthe direction of the impact ahe variables on the P/E
multiple. It isveryimportant to note that that the weights and signs are dynamic and are likely to
vary across time as well as across contexts. The overall explanatory power of thésnupuoie

high, given that fact that the signs are consistent with existing theory and common financial
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acumen. An equation, such as this, can be uselkrive the theoretical P/E multiple for any
stock by substituting the values of the independent varfaldeasts. Such findgs can be used

for investmentdecisions to go long or short on a particular stock. There are indications that
interests in such modelgasincreased oflate. Every conceivable variable and combination has
been triedBower & Bower, 1969)(Gruber, 1971)(Malkiel & John, 1970¥or predicting stock

outcomes with varying degrees of success.

2.1.3 Option Valuation

An Optionis a financial asset whidgjives thebuyerthe right, not the obligation, to buy sell an
underlying asset at a specifistlike priceon or before a specifiedate The seller has the
obligation to tilfill the transactioni.e. to act as a counterpart to the buyer aet or buyif the
buyer exercises the option. In essertbe buyer of an option can hold on to the rightill
maturity or sell it before the expiry dateand the price is paidreceived fora purchasing

sellingoption This transaction depends on its value, underpinning the valuation of the option.

The valuation of equity share is considered as the residual waine equity holders.e. they
claim to all cash flows left over after other financial claim holders (debt,rpedfstock etc.)are
satisfied. If a firmwinds up its businesgquity investorgietwhatever is lefasaresiduwal claim
in the companyafter deductingall outstandingdues,debts and other financiahbilities. Equity
investors in publicly listecompanies are protected Kyetprinciple of limited liability If the
company hasutstandingdebtobligationse qui t y i n Vosesnmore than theiovesbed
sum.Therefore, the payoff to equity investors is identical with thegfagpvailable to he buyer

of a call option. Equityof a firm thus can beconsideredas a call option of a firm, where

25


http://en.wikipedia.org/wiki/Strike_price
http://en.wikipedia.org/wiki/Expiration_(options)
http://en.wikipedia.org/wiki/Option_(finance)

exercising the option requires the fitmbe liquidated and the face value of the debbepaid

off.

In discounted cash flow valuation, the objective is to find the value of an asset, considering its
cash flow, growthof earningsand risk characteristics. However, in relative valuation, the
objective is to value an asset based on how similar assetsraetigtvalued inthe market. The

basic stock valuation model is the value of the future benefits associatedhwitstock,
discounted by an appropriate rate. The discountisgbeoportional tahe risk arising from the

variability of such benefits assiated with the asset.

Finding the correct method of valuation is a complex task due to the involvement of multiple
factors. Sometimes, wrong assumptions made relating to future variables turned the whole
valuation process into a dead end. Efforts havenbeade to find the most suitable method of
valuation ranging from a simple to a very complex methadd taking into consideration

rel evant f act or, suchaasearningse dividend, msk,scostl of furedinfyture

growth rate etc. In additon these, several mae@onomic factors like price level, money supply,

inflation or interest ratare also considered.

In the complex market scenario, it is very difficult to assume the future cash flow as well as the
discount rate. Moreover, only tfiendamental analysis based past financial statementsr@fit

and loss, balance sheet etc.) was not sufficient. A correct valuation model should consider the
past performance as well asuture prospect under various economic conditions. This makes the
whole process of valuation very complex in nature. In contrast, the valuation sbdssdl on
relative valuationare realistic in approach easy to calculateand can be comparable among

companiesnd different industries. Hendds the most widely used tool analysts.
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In simple termsprice-earnings (P/E) ratio or multiple is calculated by dividihngmarket price

of a stock of a particular company by its diluted earnings per share. It shows how much investors
are willing to payper unit of earnings. Thatis why itisalsorefenred s a o6 mul t j pl e 6.
it carries a lot of significance. If the pri@arnings (P/E) multiple can be justified for a particular
firm, the valuation becomes easy and can be compared among fitmrs tvé same industry as

well as between industriegnd also for the market as a whole.

The P/E ratio has been conskielgras a function of two factorsthe market price of the traded
stock and its earnings per share. The P/E,ragongmore importantcarriesalot of significance

and hence cannot be considered as a function of only two factors. However, this definition can be
further extended to establish a link between the absolute and relative method of stock valuation.
It is considered as a valuatioatio and a function of aumberof fundamental factors. The

model of valuation will be more complex in nature and the moeebmes multifactor model.

Approaches for the justification of the P/E ratio cover a vast range. A large number of factors
suchasearnings, past earnings growth ratejidend policy,risk, time value of money, future
earningsgrowth prospectetc. are used to measure and welggsetogetherin order toestimate

the P/E ratio. The relationship that @gig1 the market at aroint oftime betweerthe price ofa

stock or priceearnings ratio and a set of specified variables can be estimated using regression
analysis. In other words, the factors responsible for the P/E ratio can be identified, a link can
be establishebetwea absolute valuation and relative valuation methatd the whole process

of valuation becomes transparent.

In discounted cash flow valuationethod the objective is to find thitrinsic value of an asset,

given itsfundamental features likeash flow,growth and other risk characteristics. However, in
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the relative valuation model, the objective is to value an asset based on how simikofkind
assets are currently priced in the market. According to the gesnrithere are thresteps in
relative valiation. The first step is finding comparable assetslar in nature whiclarealready
priced in the market. Usually, analysts use other companies in the sameosanthudry as
comparables, i.e. comparingbankingfirm with other bankingfirms or conparing a cement

producing companyotother cement producing companis.

The second step is scaling the market prafes stockito a common variable which can generate
standardizednultiplesthat are comparable. In the context of stocksshequalization usually
requires converting the market value of common stocks into multiples of earnings, book value or
revenue. The third and last stispthe process of adjusent ofdifferences across assets when
comparing theicomparablestandardized vak. In case of common stocks, differences in pricing

of stocks can be attributed to teeock specificfundamentals. For exnple,companies with
higherearningggrowthshould trade at higher multiples than lowarningsggrowth companies in

the samendustry.

Most equity research reports dvased on multiples, a few of which arice-earningsratio,
Enterprise Value tdearnings before Interest XaDepreciation and Amortization (EBITDA)
ratios, and Price todes ratio. A study omore tharb00 equity research reports in 2001 relative
valuations ounumbered discounted valuatidy almost 10 to 1. Thiut numbering was
derivedfrom theresearches from different investment banks in the UniséatesEurope and
Asia. Though the equity researatportsbased orthe cash flow tables, values were estimated
and recommendatiorsuggestedy looking at comparable firms and using multgl&hus to
decide whether a stock is undaluedor overvalued, equity analysts usually take dlegision

based on fdative valuation.
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Discounted cash flow techniquasz more commadw used in acquisition and corporate finance.
Most of theacquisitiors arebacked by discounted cash flow valuatiomreoverthe value paid

in the acquisition is often determined using a multiple. Therefore, in acquisition too, relative
valuations are used with discounted cash flow valuatethodsIn many caseshe terminal

values arealculatedusing multiples.

Most invesinent rules of thumb are based on multiples. For instanaay investors consider
stock of thecompanieghat aretradng at low P/E ratio than the average industry P/E ratio or

lower than thédook value as cheap and tdkey decision based on this theory.

Use of multiples and comparaldan be done more quickly atess time and resourcéntensive
than the discounted cash flow valuatioapproach Discounted cash flow valuation requires
substantially more information and assumption than relative valuatton the analyst having
time constraints and limited access to information, relative valuation offers a lesatemsve

alternative.

In many casesanalystsoften used valuatiormodelsto Il stocks to investors and portfolio
managersuUnder sucltircumstancest is easier to explaingrice-earningsvaluationmodelthan

a discounted cash flow valuation. Discounted cash flow valuations can be difficult to explain to
clients, which considers more variablesspecially when working under a time coastt.

Relative valuationgn contiast fit into short sales contracts

Analysts are ofteraskedto explain anddefend their valuation assumptiori3etailed lists of
assumptions inidcounted cash flow valuatiomsake defending the same a challenging task
analysts. Rlative valuatios are comparatively easier to defead the value used as a multiple

is derived from the market value of stocksthe same industryRelativevaluestion mirrorsthe
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ongoingmarkettrend as ittries to calculatethe relative and nbintrinsic value. Thusvhen all
Information Technology stocksegister a higher bid in a markeelative valuatiorwill yield
higher values for these stocksan discounted cash flow valuatiohwalues that ar@earerto

market prices thadiscounted cash flow valuatiookall stocks

Relative valuationis not withoutits weaknessesince itreadily pulls together eultiple and a
numberof similar firms for comparisonsome inconsistencies in estimates of value might creep

in, particularly since key variables such as growigk or cash flow potential are not taken into
account. Second,since multiples mirror the markettrend, this also meanshat the relative
valuationof an asset cayield values that areithertoo highor too low The former happens
whenthe markets overvaluedsimilar firmsand the latter whethe marketundervaluing tem.

Third, achanceof biased valuatiomlsocannot be ruled ouMeasurementf thevalueof a stock

might lack transparency, thereby increasing the risk of manipulation. An analyst who is heavily
biasedand free tochoosethe comparable firmsan make sure that almost any value can be
justified. One of the earliest attempts to useltiple regressiornio explain priceearnings ratios

was the(Whitbeck & Kisor, 1963) I n t he articl e O0A NewMalkoiongd n
Volkert S. Whitbeck and ManownKisodr. considered two stocks International Business
Machines (IBM) and General Motors (GM)and tried to find out the reason why the common
stock of IBM was trading at a multiple of 35 whereas that of GM was trading at less than 18.
They found that there exssa positive relationsp between the priceearning multiple and the
historicalgrowth rate of earnings per share and foundttiagrowth rate of IBM in net income

per share, as indicated by the slope of its historical earnings path, has been considerably more
rapid than thabf GM. They also found that IBM was showing an annual averaggcted

growth rateof 16.1% while that of GM indicates an average rate of only 5.3% per annum over
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the 15year period. Moreover, considering the standard deviations in percentage teriab] for
over the same 15 yeatandard deviations of earnings about tremde 22.1%, for less stable
GM 29.9%. Later, they extended the model and found that thegaroéngs ratio is an estimate
of the projected earninggrowth rate, dividend payout arlde variation in earnings in terms of

standard deviation.

P/E multiple = 8.2 + 1.5 (projected earnings growth rate) + 6.7 (dividend payo.12)

(variation in earnings).

The above formulaeveals that pricearnings multiple prices the earnings growth rate, dividend
payout ratio and the stabilitffess variability)of the earnings. The negative sign before the
coefficient of the standard deviation of earnings clearly signifies that more the stability (less

variability), more the multiple of the stock.

The WhitbeckKisor model has been considered for the following reasons:

The model was framed in the USA markehich was considered to be an efficient
capital market

e |t considered 135 stocks for a period of Eaxs

e The model was tested and verified

e The model considered the basic formula of the pemeiings multiple, i.e. dividend
payout,the growth rate of earnings and variability of earnings @gquired rate of return

or the risk associated with the retur
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4.1 Priceearnings ratio

Po _ D}ﬁ:'-1+3-' _ (dividend payout ratio)(1+g)

Eo ¥—g r—g

Where,

=today’s price
= current earnings per share

Py
Ep
Dgy= cutrent dividend per share
g = expected growth rate
r =required rate of return
Severalworks ofliteratures have been reviewed on the valuation models of stocks that are traded

in the market However the following articles are found to be relevanttie context ofstock

valuation

(Balbhimrao & Kanahalli, 2012pttempted to identify undervalued and overvalued sgripts
applyingWhitbeck Kisor model during 2002011 inthe Indian context, but the model was not
tested in the Indian stock market as a wholeey tried to test the P/E model of investing in

Indian stock marketThey, however did not find any concrete evidence.

(Bower & Bower, 1969)jnitially worked on the basic hypothesis that differences among stocks

in price to normal earnings ratios depend on differences in expectations about earnings growth
rate and payout ratand on the differences in risk class or discount rate. However atieed

three more factors in the existing model. The first was that the discount rate for the stock will
depend on its marketability, the conformity of its price movements with general market
movements, its price variabilitgnd certain other charactdits such as management resiliency

and vulnerability to government action, which can be described as firm effects. The second is

that expectations about the horizon of the-nomal growth period (n) and normernings
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growth rate vary from one period the next but are the same for all stocks in a given period.
The third and the last hypothesis is that the relationships can be approximatedequation

which is linear in the logarithmic form.

(Estep, 1985¥ormulatedthe T Mode,a new st ock valuation model
expected returnThe T Modele x pr essed t ot al return in terms
return on equity and its prideook value ratio. The model showed tlia¢ expected return is
indeendent of a companydés dividend policy or il
price-book ratio is usually desirable because lowering grmek ratio increases the expected
return i f the companyds ROE ( Redpucebookeatiobfqui t vy
itself, however, is an incomplete estimator of retWiariations in growth rate (g), ROE and
industry averages must also be considered. |t
price-book value ratio. Preliminary tests of theMlodel suggested that it can successfully rank

stock portfolios accordmto their future relative performance and may be more successful than

the standard dividend discount model in this regard. It is also easier to use and intuitively more
appealing than the dividend discount model. Furthermore, the model also offersinsghibs

into the relations between growth, priceok ratiq expected return and passes practical tests for

actual return forecasting.

Inthe article6 Val uat i o-Gr owt Qu@bod, d¥2edx,a mi ne dt it giceld 6t wo
mar ket that existed in the stock market pri ol
Quality Superior Gr owt h 6 arfdét @fStiee) market, ther&k was a nd f
virtual standoff as many crossirrents tended to cancel each othetr. The useful starting point

of the research waa classification of stock®f investment characteristics which referred to

certain attributes, such as financial strength, competitive posdiaticipate growth rate etc
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which have a bearing on stockluation irrespective of industry category. The HQSG companies

were found to be welituated to progress in the face of major problems expected to characterize

the years ahead. They were wadbpted to live with the difficulties associated with inflatjo
including a possible extension of wagwice controls beyond the present expiration date. They
measured up to a very high standard of competitive strength. This fastoedwane increasingly
important as a result of the lessening of windfall growth opportunities and increasing competitive
pressures evident in most industries. Considering everything, participation in promising product
areas offered relatively wetlefined pospects for superior earnings growth over the long

term. I n contrast, maj or uncertainties <c¢loud

companies.

(Hamburger & Kochin, 1972fried to find out the relationship lweten changes in the quantity

of money andhe movement in equity pricesChanges in monetary growth have a number of
different effects in the market. There were the widely acknowledged influences flowing through
long-term bond rates and corporate earningvidence also suggested that there was a direct
portfolio effect although it was difficult to completely disentangle this effect from the one
operating through corporate earnings expectations. Finb#yresultprovided confirmation for

the theoryof the existence of a risk premiun the general level of stock market prices related

to the changing variability of the economy. The work began the measurement of determinants of

this premiumone of which appeared to be instability in the growth of money.

In a pioneering researcliBasu, 1977)attempted to determine empirically the relationship
between investment performances of equity securities and their P/E ratios. While the efficient
market hypothesis dgnthe possibility & earning excess returns, the prregio hypothesis

asserted that P/E ratios, due to exaggerated investor expectations, may be indicators of future
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investment performance. During the periofl April 1957 to March 1971, low P/E ratio
portfolios seemed todue on average earned highavsolute and riskdjusted ratef return than

high P/E securities. It was found to be generally true when dmagerformance measures
resulting from the effect of risk was taken into account. These results suggested @nwviolete

joint hypothesis that (i) the asset pricing models employed in the paper had descriptive, validity
and (ii) securities price behiav is consistent wittihe efficient market hypothesis. If (i) above

was true, asset pricing models employed instiuelyhad descriptive validityand (ii) securities

price behavior was consistent witte efficient market hypothesi The results reported in the
studywer e consi stent with the view that P/'E r a
security pricesn asrapid a manner as posttdd by the semstrong form ofefficient market
hypothesis. Instead, it was found that disequilibria persisted in capital market during the period
studied. Securities trading at different ltiples of earnings, on averageemed tohavebeen
inappropriately priced visevi s one anot her, and opportuniti €
were afforded to investors. T@xempt and tapaying investors who entered the securities
market with the aim of rebalancing their portfoliomaally could have taken advantage of the
market disequilibria by acquiring low P/E stocks. FinaBasuconcluded that behavior of
security prices over the period of stuakas not completely described by the efficient market
hypothesis. Low P/E portfoleo did earn superior returns on the r&kusted basis. The
proposition of the priceatio hypothesis on the relationshipetween investment performance of
equity securities and their P/E ratios seemed to be valid. Contrary to the belief that publicly
avdlable information is instantaneously impounded in security prices, there seemed to be lags

and frictions in the adjustment process. As a result, publicly available P/E ratios seemed to
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process oOinformation cont ent Onatthedimarof gpffdlio war r a

formation or revision.

(Foster, 1970)n his paper expressed tipece-earnings ratio as a concept consistent with the
principles of present value theory. It is directly derived from the pressoet heory and
assume specific combinations of values for earnings growth, growth durafiod discount

rates.

(Robicheck & Bogue, 1971worked on the various determination of the appropriate
price/earnings ratio for growtht oc ks as compared to 6standardbo
attempted to identify the financial variables that affect price/earnings (P/E) ratios and showed

that the expected priggarnings ratio of a particulamie depends upothe price-earnings rao

of the preceding period.

(Bones, Chen, & Jattusipitak, 197®)und that changes in capital structure, however, cause
changes imparameters of the random walk. At the time a change in the capital structsre
announced, ahsft in the process toward new parameters commences. This established the theory

that stock price movements affected by changan the capital structure.

(Bierman J. H., 1982¢onsidered an accounting model in which peeenings ratio is made
independent of growth rate.etempirically proved thairice-earnings ratio is greatly affected by

the discount rate, changestime market rate of interest and changes in the costwfyegapital.

2.2 Capital Asset Pricing Model (CAPM)

The value of a firms affected by two key factorsrisk and return. Higher the risk, other things

being equal, higher the return and vice veRaturn from an investment is defined as the
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realizablecash flow earned by the investor during a given period of time. Typically it is
expressed as a percentage of the begiroineriod value of the investmemnhe iisk is defined

as the dispersion of probable returAssimple measure of dispersion is thega of possible
outcomes, which simplythe difference between the highest and lowest outcomes. A more
sophisticated measure of risk employed commonly in finance in the standard deviation. But
what will happen when more and more securities are addee footkfolio? It has been proved

that the portfolio risk will decrease and approach to a limit. Empirical studies have suggested that
the bulk of the benefit from diversification, in the form of risk reductioan be achieved by

forming a portfolio of 1520 securities. Thereafter, the gains from diversification are negligible.

Diversification risk (also referred as unsystematic risk or-mamnket risk) of a security arises
from thefirmé specific factos such aghe emergence of new competitor, pldmeakdown, non
availability of raw materials etc. Events of this kimdimarily affect a specific firmnot all firms

in general. Therefore, such risk can be reduced by adding several securities in the portfolio.

Non-diversifiable risk (also referred agstematic risk or market risk) of a security arises from
the influence of certain economwide factorssuch asmoney supply, government policy,
inflation, government spending and industrial policy. Since such factors affect all firms,
investors cannot avairisk arising from them, whatever the level of diversification may be. In
other words, such risks cannot be diversified away. So it is called adivessifiable risk or
market risk (as it is applicable to all securities in the markat)systematic ris (as it

systematically affects all securities).

Investors usually hold diversified portfolios from which the diversifiable risk is more or less

eliminated. Hence the relevant measure of risk of an investment is the systemaias riisk
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systematically affects all securities. But the questiobasall securities havihe same degree of
systematic risk? The answerAd securities do not have the same degree otdiversifiable
risk because the magnitude tbe influence of external fdors tends to vary from one firm to

another. Different securities have different sensitivities to variations in market returns.

Now, howis this nondi ver si fi able risk measured? |t [
represented most widely acceptecheasure of the extent to which the return of a financial asset
fluctuates with the return ahe market portfolio. Therefore, by definition, the beta of the market
portfolio is 1. A security of beta 1.3 experiences a greater fluctuation than the matfaiopor

More preciselyif the return orthe market portfolio is increased by 10%, the return of a security

of beta 1.3 is expected to increase by 13% (1.3 x 10%). On the other hand, a security which has a

beta of 0.70 fluctuates lesser than the marketqimr 7% (0.7 x 10%).

Capital Asset Pricing Model (CAPM) describes the relationship between systematic risk of a
security and its return. It is evident thaeteris paribus, the higher the beta, the greater the

required rate of return and vice versa.

The two parameters defining the security market line are the intercepfréeskate of return)

and the slope (market premium). The intercept represents the nominal rate of reigkAlree
security i.egovernment bond. The slope represents price pieiofirisk and is a function of risk
aversion of investors. If the ridkee rate of return changes, the intercept of the security market
line changes. If the riskversion attitudes of investors change, the slope of the security market

line will also chage.

Though CAPM is not a pure valuation madeis the basic relationship which values the cost of

equity capital (k)which is used as a discounting rate for valuing equity share.
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The assumptions underlying the standard Capital Asset Pricing ModBIMT#ye:

There is no transaction cost

e The asset is infinitely divisible

e There is no personal income tax

¢ Anindividual cannot affect the price of a stock by his buying or selling action

e Investors are expected to make decisions solely in terms of expettedand standard
deviations of returns on their portfolios

¢ Unlimited short sales are allowed

e Unlimited lending and borrowing are allowedla¢ riskless rate

¢ Investors are assumed to be concerned with the mean and variance of return

¢ Allinvestors are assumed to define the relevant period in exhethame manner

e |nvestors are assumed to have identical expectanoretationto therequiredinputs to
the portfolio decision

e All assets are marketable

Beta, a product of academiesearchwas initially viewed with suspicion by the investment
community It became verypopularin the 1970s and the investment industry in the US began to
explore beta on a large scale. Along with the spadatie betaconceptthe CAPM theory and

its various extensions were subject to more rigorous and comprehensive scrutiny and testing.
Several issues have been raigedhis regard How stableis beta? Is the relationship between
systematic risk (as measured by beta) and return stipulated by thal @aset Pricing Model?

What are the factothathave an influence on beta?
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While categorical answers to the above questions are not available, however, extensive research

done to date suggests the following:

There is a fundamental problem in testing i@ApAsset Pricing Modelas true market
portfolio cannot be measured and Capital Asset Pricing Model cannot be tested
accordingly.

While betas of individualare unstable, betas of portfolios are fairly stable.

The relationship between systematic risk &need by beta) and return is flatter than that
explained by Capital Asset Pricing Model. That is, low beta stocks canadaégher

return than that stipulated by Capital Asset Pricing Model, whereas high beta stocks can
earnahigher return than that ptilated by Capital Asset Pricing Model.

In addition to beta, some other factsisch agotal risk (standard deviation of historical

return) and company size too can have an influence on the realized rate of return.

The research conducted a stuatythe vdidity of the CAPM model in context of Indian stock

market in the podiberalization era during 1992015. The objective of the researsfas to

verify if the risk and systematic risshowed a positive relationship during the mentioned time

frame.

Both Capital Asset Pricing ModéCAPM) and Single Index Model though notvaluation

modeb

model

tagged to a portfolio that is already wélli ver si f i ed, nordivessiiiableriska t St o

The

in the true sense of the term, hel p i

helps to arrive at a theoreticallgrrect required rate of return of adtoif it is to be

model c onsi denonondiversifialsla risk(alkodksowre asnprkes riskor

systematic risk usually representedsymbolically by a measurdeta( b Beta calculates the
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sensitivity of astockin relation to the market or its nearest proxy. It also measures the expected
return of the market and of a theoretically #iske stock-The model holds thahe cost of equity
capitalonthe part of the investor is determined by its b@ama & Kenneth, 2004nd(Sharpe,

1964) Despite the introduction of neasset pricingnodelsand new approaches to portfolio
selection,CAPM continues to be popular among analysts and maviethersowing to its ease

of applicabilityin diversesituations. Howeverecentstudies inindiaas well as in America have

provedthat the results aiometimes contradictory

CAPM faced heavycriticism in the 1970s after glaring inconsistencies of the model were
revealed. It was reported thiwtm characteristics such &/E multiple,bookto-market value,
firm sizeand prior return performan@an better explainrosssectional variation in return@ne
majorinconsisteng asrevealedoy (Basu, 1977)s linked tothe P/E effectCompaniesvith low

P/E multiple gave high sample returns andompanieswith high P/E multiple ratis yielded
lower returns thamverejustified by betaAn empiricalinconsistencyf the model irrelation to
size effectwas reported byBenz, 1981)He found thatthe explanation of the crosgction of
average returns amplified bymarket capitalizationin recent yearsi-ama and French (1988
and 2004)announcedhat beta ashe onlyexplanatoryindex of stock return isobsolete They
reportedthat portfoliosbased ora ratio of book value to market value and sizeld greater

returns than what isuggestetby CAPM.

(Srinivasan & Narasimhan, 198Bbldsthat CAPM relationship iapplicablefor a large sample
to derive meaningful inferences(Varma, 1988)in his resultsalso findsample support for
CAPM. (Yalwar, 1988)reportsthat CAPM successfully describestock returns, despithis

investigationbeing based on individual stock retsand notportfolio returrs. (Gupta & Sehgal,

1993 examined the case abnlinearity and themportanceof residual risk inthe explanation
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of returns.Their conclusion wathat CAPMcould not be a correctescriptor ofstoclkpricing in
the Indianmarket The riskreturn relation over the period p®sitive but weak and insignificant.
(Ansari, 2000)drew statisticsfrom the Indianmarketcontext in the earlyearsof economic
liberalization and concluded hat the postulates of CAPM stafustified. The abovereports
revealthat the sensitivity of the results to holding periodsist be considerea relativelylong
spanof studyand alarge sample may cast aside some aspects of empirical failures.anlyus,
conclusive theory or report should be precededrdipustness(Madhusoodanan, 1993Iso
failed to find a consistent linkbetweenreturn and risk, the low-risk portfolio produceda
comparably higher returwhile the high-risk portfolio yieldeda minimum return He statedthat
high risk and high returformula will not yield positive resultsn the context ofthe Indian
marketandsoitd better tochooselow-risk stocks. (Madhusoodanan, 1998jatesthat as more
investorstailor their portfolioand opt forlow-risk stocks, a mucdeeperink between risk and
return maydevelop These studieput CAPM under the scanner and reveal the volatiityd

unpredictabilityof the Indiancapital market

2.3 Efficient Market Hypothesis

Oneof the dominant i deas in academic I|iteratu
Mar k et thel1960snThaugh the concepttbk Efficient Capital Market has changed during

different time periods, the basic idea of the meaning of efficiency &heh stock prices fully

reflect all available information(Fama E. , 1970)n a classic paper contributed a great deal to

define the concemf market efficiency, each of which is based on different types of information
available in the markefFamae x pr essed Efficient Mar ket Hypot

mar ket in which prices fully refl ec tare thied avali
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major versions of EMH considering the nature of information available in the market are

a)weak b)semistrong ana) strong form.

Weak form tests whether all information contained in the historical prices is fully reflected in the
current prices. Senstrong form tests whether all publicly available information is fully reflected

in the current prices. Strong forsuggestshe factthatmarket at any point of time fully reflest

all information (public or private) in stock pricds. an efficient marketthe market value is an
independentand unbiasedestimateof its intrinsic value. Therefordhei nvest orod 6 chanc
consistentlydrawing excess returnare almostnegated In support of this propositignt was

observed that fund managers underperform a combination of passive indices combined to have

the same risk after management fees and expenses are taken into é€konni. Edwin J.,

1990) This could also probably beud to the reluctance of fund managers to take exposure in
smallcap stocks which evidently have excess returns when measured relative to the CAPM or

even justify their fees and expenses they incur.

However, even in the US which symbolizes the epitomerohgtform, excess returns have been
identified over varying time periods. Though existing research has failed to explain this
inconsistency, the source of excess return is
information rather than monopolccess or even insider trading. In support, past studies by

(Jaffe, 1974)and(Lorie & Neiderhoffer, 1968jound patterns of excess returns which could be

dueto trading based on privileged infoation, unless these traders happened to possess superior
analytical skills, both of which seems equally likely. This is particularly true, given the
increasing trend of Wall Street depl o¥ridng t he

analyticsand optimization tools to manage their risk the overall, research indications are
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that the US stock market scores high on informational efficiendyowever, the presence of

market rationality across all investor segments cannot be necepsesiyned.

Market volatility tests byLeroy & Porter, 1981and(Shiller, 1984)Shiller, 1981)also confirm

the above proposition. Volatility tests examitie volatility of stock prices relative to the
volatility of theirintrinsic value. Markets are said beinefficient if market values of stocks in
general display volatility which defies its fundamentals. An analysis of forecasts by a large
number of indepndent advisory services revealed that a change in classification either upward
or downward generated excess returns, which was also found to be sustainable and not a mere
correction. Acting on changes in classification produced larger excess returatihgron the
recommendatioghthemselves. In addition, no superior forecasters could be identified. Investors
were better off following the advice of average or consensus forecasts rather thaimdoihewv

advice ofa set of forecasts based on their paatk record. Furthemore (Stickel, 1985)ound

that the market displayed more volatility than the fundamentals on which advisory services were
based. This substantiates our earlier point regarding the evidence of analygisrifavmation

not fully incorporated in stock prices or a confirmation of market rationality. These studies
assume importance because this is the most basic form through which the financial community at
large receives information. Thereforaluation ad its subsequent refinements make seegen

in efficient markets like the US to generate excess returns, even if not on a consistent basis.

In addition to information efficiencyFama E. , 1970yonsiders the sersitrong form with the

speed at which information discoamh stock prices. This refers to event studies or studies of
announcements and its subsequent impounding in stock prices. A potential lag between an
announcement and its impa& an impediment to market efficiency and creates a potential

opportunity to trade in stocks and generate excess returns. Theteamgi form does not deny
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the presence of valdeased information, nor does it deny the impact it creates on stock prices. It

supports the view that excess returns are possible by taking advantage in the inefficiencies in

discounting process. If returns are not predictable from past returns, then new information is

incorporated in stock prices sufficiently fasb that an investo could tell from the price

movements themselves that there had been a fundamental change; the fundamental change is

already reflected in the price. However, since the efficient form argues that return forecasts are

indeed possible fronthe past returns,hiere is a potential delay in fundamental changes being
refl ected in price changes. Results from a
by and largeefficient with regards to routine announcemesiish asdividends, rights, stock
options,etc. (Kraus & Stoll, 1972) (Grier & Albin, 1973) (Dodd, Ruback, & Richard, 197.7)
However, there exists significant asymmetry with regards to strategic announcementss
M&A or otherwise, which takes significantly longer duratiorof its obvious analysis and
impact (Firth, 1975) (Davies, LLoyd, & Michael, 1978gnlso suppod this view and points

towards the definite presence of such inefficiencies in Asian markets, if not in the US as well.

Under the classification of anomalies or patterns (high or lows) in returns being identified from
past data(Fama E. , 1970identified excess returns in January and on MondayseJS. On

the lines of these testthis research on Indian markets spanniregn 1991 to 2015 clearly
indicates significant excess returns in November. November is historikballgnonth in which
Diwali is celebrated (marking the start of the Indian financial yeara vast section of the
Indians, andfor the stock broking community in particular). It is at this point of tithet

investors square btheir past transactienstrike new deals and take fresh positions, traditionally

though to be auspicious. This pushes up the volumes and results in distinctively excess returns.

The same phenomenon has been observed in case of other product markets too. In the gold
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bullion market in India (which coincidentally also accounts for about 50% of global
consumption)excess returns ke been observed in the months of April and November. Both
these months are considered to be auspicious from the religious point adsviéwymark the
dedication to the god/goddess of wealth and prosperity; popularly known as Aksilyayand
Dhanteras. It requires little market rationality know that these events sparkf dbuying
behavior and hze the distinct potential to generate excess returns; no wonder the logic also
undermines the deep linkage between business and religion in India. The above studies indicate
the strong possibility of valuation studies being used in slightly weaker markdtaisAsia to
generate excess returns. However, it needs to be mehtiba¢ models developed in the
Western context cannot be applied in its exact form without sufficient customizaflodels
developed in one context may not work in other contexts Becafi methodological and

behavioral issuesis explained earlier.

The weak form tests whether all information at all gets fully discounted in stock prices over a
reasonable period of timé&ccording to extant research, most Asian markets (including India)
score low on informational efficiency as well as market asymmetry. The indication of a one
sided skewness is another dimension of low efficiency. It should be pointed here that the period
of study assumes significance due to the fact that the Governmémdi@ adopted various
liberalization measureg1 1991 However, findings in the Indian context are not free from
dichotomies eitherfBarua, 1981)n his paper using runs test and serial correlation tests found
preliminary ewence suggestive towards market efficiency in India. However, the general

consensus is that Indian markets score low on efficiency with regards to Western contexts.

It should be noted here th@Roll & Ross, 1994pointedot t hat ef fi ci ency an

displays onavay causality. Efficient markets are expected to display randomrbegs

46



randomnesger se may not be due to efficiency. This is a critical insight for future research. We
conjecturethat Indian marketsdisplay randomness due to reasons different from Western
contexts. The presence of a high degree of 0
of information in an economy. Low internet penetration and slow bandwidth in India is a clear
indication in this regard. Further, low financial literacy (a factor which acts as an impediment to
efficiency) is clearly widespread. The contin
decades of liberalization is another pointer in this regard. ktel investors hold undiversified

portfolios indicating the preseacof diversifiable risk as wellLiquidity is possibly another

serious problem faced by Indian investors; a consultative paper by SEBI indicated a poor
liquidity situation at the stockexnranges i n I ndia. The Paretods ¢
well; 80% of the liquidity finds way 20% of the stocks. Insider trading and lack of transparency

still persists. Adequate computerization has taken place, but the market is basically dfven by
investments. Hot money basically flows into avenues for purposes beyond risk and return, also
justifies our view point. With the presence of multifarious inefficiencies in the Indian context, it

might be quite possible that any amount of customizaid valuation models may still reveal

inconsistent and insignificant results.

The weak form of effi ci eRiacnyd oins. WAdRSeadbdo onn Wa h & 6
model assumes that successive returns are independent and that returns are idesttibatigcd

over time. Fama expanded the definition of thet fingpe of efficiency. He changethe
classificationofweak form tests to thesmsrefgeréeuah pa
Under this classification, we will examine patterns inusgies returns such as high returns in

July and November and lower returns in Ma@é well as whether returns can be predicted from

past data. Consistent with this new classificatibra ma h as ¢ hsaomgyferoh of0 s e mi
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efficiency0 rtstadiesof anouncesneandthiselassificationhas been adopted
Tests of the predictability of returns (formerly tests of the weak forhegfficient market
hypothesis) are in part tests of whether this type of tradélgviorcan lead to excess profit.
The strong form of the efficient market hypothesis states that there are no investors with this
superior ability. Since it is impossible to determine exactly how investors might utilize the
announcement to reassess the valueffirm, tests of the strong form tifat efficient market
hypothesis are examinations of whether an investor or group of investors have earned excess
returns.
An efficient securities market exhibiteW behavioral traits or characteristics

e Security pices respond rapidly and accurately to new information

e Changes in expected returns are driven by-tlarging interest rates and risk premium

e Changes in stock prices driven by other events should be random

e Trading rules fail to produce superior returnsimulation experiments

e Professional investors fail to produce superior returns individually or as a group
Efficient Markets Hypothesis (EMH)as its genesis ithe groundbreakingtheoreticalstudy of
(Bachelier L. , 1900)In hisseminaldoctoral thesisBacheliersuggestedhe random walkasthe
core model br financial assetoss. This was a couple oflecades beforether researchers
mostly acceptedhe idea The modern literaturevas initiated bySamuelsopwho proved thatin

efficient marketsasset pricesxhibit random fluctuatiom response tthelatestinformation

Il n an Oef fthat thivestod® competitigta@yt new update/ information on intrinsic
values will be reflecteédlmost instantlyin actual prices. Since theressll a little uncertainty
regarding new informatioy i nst ant an e oawiss tvw dhjplicadidnsn Einsthadges in

intrinsic valueswill see actual pricesnitially over-adjusting to the changeas often as unde
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adjusting to the sameecond the lag in full adjustment of actual prices to successive new
intrinsic values will itself be eandom independent variablevith the adjustment of actual prices
sometimeshappening beforé¢he occurrence of the event whitbrms the basis of change in
intrinsic values (i.ewhen the event iforeseeabldy the market)and at times following the

evendb s occurrence

This means that 0 i n s tharactersstiod o ut sh ea dojeu sfwhicke netnd  im
suggestghat in individual securitiessuccessive price changes will be independent. A market
showing such tren known asa randorwalk market. The theory of random walliggestshat

a series oktockprice changeshaveno memory, i.e., th&uture of the seiles cannot be predicted

by studyingits past historjrecords.The independence assumption of the random walk model is

valid as long as knowledge of past behavior of the series of price changes cannot be used to
increase expected gains. If successive price changesatain security are independent, no
problemis encounteredn timing salesandpurchase# simple policy ofpurchaseandsale ofthe

security will be a®ffectiveas a complicategrocess ofiming.

The random walk theorfrias undergone margmpirical testsover the yearsThe testshave
mainly been dirded attesing the idea that successive price changes are independent. The
approach was based generalstatistical tools such as serial correlation coefficientstndyof
consecutive price changensof the same sign. If the statistical teats incinedto support the
assumptions of independende,can be concludedhat there are nahartists techniquesr
mechanical trading rule®asedpurely on patternseen inpastrecordsof price changes, which
canincrease the anticipateatofits of investors than they woulthve increasedith acommon

buy-andhold policy. The secondhethodof testing independendeeginsby direct testing of
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various rules ofmechanical tradingn orderto examine ifthey produceprofits higher than

commonbuy-andhold.

Researchrshave mostly focusedn the statistical approach to test independeniis approach
has yielded encouraging and consistent results while stutlyntyS stock market. In general,
theseresearchebavemostly upheldhe randonwalk theory A few examples in this context are
the serial coelation tests o{Cootner & Paul, 1962)Fama E. , 1970)(Kendall, 1953)and
(Moore, 1962) In all thesetests the sample serial correlation coefficient comguter
successive price changes waerearly close to zero. This istrongevidencethat goesagainst

important dependence in the changes.

Famadescribed two approaches to predict stock prices

Qoérartistd or oO6technical d theories

(2) Theory of fundamental or intrinsic value analysis

The basigremiseof all technicalor chartist theories is that pas¢nds inthe price movemenbf
individual securities willpossibly be repeateid future. Therefore, raanalystwould approach
such techniquewiith the assumptiomhat successive price changes in individual securities are
dependentin other wordsa sequential seriedf price changg prior to anyparticularday can

help in foreseeinghe price change of that day. The fundamental analysis appasacmeshat

an individual securitypearsan intrinsic valueat any point of tim@ a valuewhich is depenént
onthes e c u rearrtingpdtential The earning potential depends in turn on meose factors

such as industry outlook, quality of management, etc

Char t i s tasethasedoe amplicieassumptiorthatcertaindependenciesxistin aseries
of successive price changas. the series opast performancean be used to makeertain
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predictions about the future. On the other hand, the theory of randomstatkshat successive
price changes arentirely independent. In other words, padata cannot predict future
performance The \alidity of the random theory is supported by@rical evidencewhich also

statesthathec har ti st 6s theory has no real wvalue to

(Fama E. , 1970also explained that analysts will do better thrarestors who follow a simple
buy-andhold policy as long athey can more quickly identify situatienwhere there are nen
negligible discrepancies between actual prices and intrinsic valdeslystsare in a better
position to predict the occurrence imhportant events and evaluate their effects on intrinsic

values.

Finally, (Fama E. , 1965¢oncluded thathe random walktheorychallengeghe predictions of

both chartists and fundamental analysts. If the random walk rhotts true for stock markets,

the work of theChartists in stock markgiredictions losgall significance The random walk
theory is also backed bgmpirical evidenceSecondly, if theeandbm walk theory is valid, and
thesecurity exchanges are O6efficientdé market,
a good estimate of intrinsic or fundamental values. Thereftire,additional fundamental
analysis is of value only when theadyst has new information which was not fully considered in
forming current market prices, or has new insights concerning the effects of generally available
information which are not already implicit in current market prices. If the analyst has neither
beter insights nor new information, he can select securities by ubmgandom selection

procedure without using his fundamental analysis.

(Emery, 1974)compared the relation between reported accounting income and prices with the

relation between certain adjusted (unsmoothed) income series and prices. If the market is
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efficient and alternative sources of information are available, a stronger reltapicretween
unsmoothed income and prices than between reported income and prices would suggest that the
market can decide for itself what the correct accounting numbers should be. Alternatively,
evidence that the manipulation of accounting numbers can infyanmzes implies the existence

of optimal strategies for disclosing information. The success of such strategies has implications
for both management and investors. The paper exantinge relatioship between reported
accounting income and prices with thelation between certain adjustment to the reported
income series and prices. The simulation procedures used to transform the reported accounting
numbers provide evidence that some firms in the chemical and auto parts industry may have
manipulated accountinnumbers to report a smoother earnings trend than would have existed
without such accounting adjustments. The significant negative relations for the chemical
industry, in particular suggested that enough of the information contained in accounting numbers
is available through alternative sources that the market can estimate what the correct
accounting numbers should be and price the stock accordiglgry concluded that there was

some evidence that the market was able to rely on sources of inforro#tterthan accounting
numbers. The implication found wdsaté e ar ni ngs mani pul ati on may b

A

is doubtful 6.

(Finnerty, 1976)described the purpose to develop a factor analysis/multiple discriminant
analsis model to search for the existence of relationships between insiders trading and the
subsequent announcement of financial and accounting results or importanT hewsportant

news could be (1) obtaining of favorable government cont(@jt discovey of new raw

materials or patentable processa®l (3) increasenidividend payments.
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Finnertys a yThe féictor analysis/mugile discriminaat model indicate not only that insiders

do rely on future financial and accounting informatibat that, in their decisions to buy or sell,

the relative magnitudes of the information are also important. Insiders who have decided to buy

are purchasing the securities of compant#stinguished by smaller size, larger earnjreysd

larger dividends @mpared to those companies whose securities the average insiders are selling.

The point is that inndividual situatiors, certain insiders may deasingtheir decisions to buy or

sellon other information in the i ageinslestastiéns i nf or
are certainly related to the profile variablegth more than mere chance. The systematic
identification of the characteristics of the buying and selling groups is an important first step in
identifying and quantifying the informatioset which insiders useand which allowsthem to

perform better than the market.

(Fama, Fisher, & Roll, 1969%tudiedthe methodby which generalstock prices adjust to the

implicit information in a stock split. Thegliscoveredthat stock splitsare quite often linked to

substantial dividend increases. Tétady revealedhat the market realisghis andannounces

split to re-examinethe flow of possibleincome from the shares. Moreover, stady revealed

that onan average the market judgmermtisoutthe information implications of a split are fully

mirrored in the price of a share at least by ttlese of the split month buusually almost
immediately followingthe announcement date. The study supported the cantlingit the stock

mar ket was oOefficientd in the sense that stoc
evidence alsshowedthatt h e mar k e t Osplitis essemntidllyi aceactian @ts dividend
implications i.e. the split causes e adjustments only to the extent that ilinked tochanges

in theexpectedevel offuturedividends.
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(Fama E.1970 reviewed the theoretical and empirical studythe efficient capital market. He

also defined the market in which paeficien®@ al way
In this paper, Fama reviewed the theoretical and empirical literature on efficient market model.

He also defined the adjustnmesf security prices to three relevant information subSétsfirst

ist he 6weak formdé test, i n which t keeondighE or mat i
0 s esntir o n, ghiere the coricern is whether prices efficiently adjust to othemiation that

is publicly available (e.gAnnouncement of annual earnings, stock splits, &to).last subset is
the6str ong , €oncerned Witk svéth@rgiven investors or groups have monopolistic

access to any information relevant for pricemations

The weak form tests of the efficient market were most voluminous, and it seemed fair to say that

the results were strongly in support. Though statistically significant evidence for dependence in
successive price changes or returns had beerdfopun s ome of t hi s was cons
gamed model and the rest did not appear to be
int he price changes or returns covering a day
6f ai rmagdaene®s more ambitious offspring, the ra
of positive dependencen dayto-day price changes and return on common stocks, and the
dependence is of a form that can be used as the basis of marginally profitablertiegdinghe
dependence showed as serial correlations that are consistently pbsitiatso close to zero.
Evidence in contradiction of the o6fair gameb
covering periods longer than a single day was nddfeeult to find. Other existing evidence of
dependence in returns provided interesting insights into the process of price formation in the
stock market, but it was not relevant for testing the efficient markets model. The test showed that

large daily prce changes tend to be followed by large changes, but of unpredictable sign. This
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suggested that important information could not be completely evaluated imredatethat

the initial first dayodos adj ust me rufficientfortiper i ces
Martingale Model. Semistrong form of tests, in which prices are assumed to fully reflect all
publicly available information, also supported the efficient market hypothesis. It was found that
informationon stock splits concerning the rinés future dividend paymentgasfully reflected in

the price of a split share at the time of the s@imilar results were found with respect to the
information contained in (i) annual earnings announcements by, famas (i) new issues and

large blocksecondary issues in common stock.

Strong-form efficient market model, in which prices are assumed to fully reflect all available
information was probably best viewed as a benchmark against which deviations from market
efficiency can be judged. Two sudeviations vere observed. First, specialists on major stock
exchange$iave monopolistic access to information on unexecuted limit orders and they use this
information to generate trading profits. Secondigrporate insiders often have monopolistic
accesdo information about their firms. In short, the evidence in support of the efficient market

was extensive.

(Finnnerty, 19763 escribed the results of the test the strong form of market efficiency. He tested
the strong form of market efficiency and determined whether insiders earntbattaverage

profits from their market transactions. He tried to ascertain if the marketlysefficient and
determine how well insiders do relative to the market in general. From the results it was apparent
that in the short run insiders were able to identify profitable as well as unprofitable situations in
their own companies. A comparisori the magnitude and sign of these results indicated
agreement as to the direction of insider returns. The result summed upaviasiders were

able to outperform the market. Insiders could do identify profitable and unprofitable situations
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within their corporations. This finding tends to refute the strong form of the efficient market

hypothesis.

(Grossman, 197&nalyzed a market where there argpes of informed trademnd @ch got a

Opi ece of .Inadnple moadl, iheo studied the operation of the price system as an
aggregator of the different pieces of information. He concluded that in an economy with
complete markets, the price system did not act in such a way that individual, observing only
prices and amg in selfinterest generated allocations which were efficient. However, such
economies need not be stable because prices revealed so much information that incentives for the
collection of information were removed. The price system could be maintanmhedloen it was

noisy enough so that traders who collected information could hide that information from other
traders. When this occurred, some traders wanted very much to know why prices were so high. It

was enough for traders to observe only prices.

(Grossman & Shiller, 19819onsidered whether the variability of stock prices can be attributed

to information regarding discount factp(ge., real interest rateswhich is in turn related to

current and future levels of economic activitheys t a t e The appraptiateitiscount to be

applied to dividends which are receiviegears from today is the marginal rate of substitution
between consumption today and consumpkigreriodsfrom todayoThey also concluded that

the most familiar interpretation for the large and unpredictable swings characterized
common stock price indices 1is that price <ch

i nformati ono.

Indian markethowever, scores low on informational efficiency as well as market asymmetry.
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(Ragunathan, 198%gsted the market efficiency in India based on actual returns. Their results
indicate that the Indian capital market is inefficiemtpricing its stocks. Similar viewénd
support in the works ofRao, 1988)and (Maheswari G E, 1989%s well. (Obaidullah, 1990)
noted that daily returns as well as Sensex (a market proxy) returns differed significantly from
normality whereas monthly Sensex returns were not significantly different from a normal
distribution. The monthly returns were positively skewed and leptokbuicnot statistically
significant.(Raghunathan & Barua, 199) a small sample study concluded that on an average

shares are overvalued in the Bombay Stock Exchange.

(M Raja, 2009)attempted to test the efficiency of Indian stock market with respexstock
split announcement by IT companies. They concluded that the stock split annountement
by sample IT companiesontained informatioruseful for valuing the securities. Thearket
reacted quickly during the pesplit announcement and the reaction extengetb+15 days for
astock split announcement by IT companies. ylalsofound that the informatioabouta stock
split announcement could have been used by investorsakinghabnormal returns at any point

of the announcement period, through the strategy of short selling.

(Shania Taneem, 2011)n t he research article 0l nf or me
Announcement s: An l nvesti gat iexamneddhe dividerel | nd i
information content hypothesiand statedhat stock returnsare triggered bylividend changes

because theymirror changes inthe ma n a g e npeedid¢tidnsof a ¢ 0 mp a fugur@ s
profitability. They classified the dividend announcement into either favorable or unfavorable
decision. Moreover, they found that dividend policy of companies in the emerging market is very
different from the widely accepted dividend policies operating in developed countries. They

examined the information content of dividend announcements and price movements in the
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emerging Indian stock market. Thegyudiedthe informationon dividend policies thragh the

share price reaction of 8&ms in India thatwere enlisted in BSE during 20042007. They

found that investors had a favorable reaction towards compiduaigiacreased their dividends

and vice versa for companies that declared a decrease in divadehdoncluded that dividend
announcements have information content and can, by themselves, induce share price
adjustments. The results of the study also showed that companies that ththeasdividend
amounts had a higher abnormal return and higher cumulative abnormaj wétiaim explained

that the market has a favorable impression towards companies paying out higher dividends. Their
study strongly supported the divideanaling hypthesisandexplained positive price reactions

to an increase in dividend payments. The result indicates that firms operating in the Bombay
Stock Exchange were not an exception, i.e., the stock price will move in the direction of the

dividend change.

In the researctarticle 6 T h e | mpfor iAcc@untingooh Bfficient Markets and the Capital

Asset Pr i,¢(Biemgn JMb, d9F4)odcluded the following insights

e Intrinsic value analysis is essential to the maintenaneae efficient market.

e Even if the market is generally efficient, this does not guarantee that all stocks will be
appropriately priced at all times.

¢ The accounting information supplied is not always reliable.

e The 'news' is being evaluated by a large numlbenwvestors being 'experts’ and 'Ron
experts'.

e It is wrong to imply that the systematic risk coefficient 'Beta’ is all the informatibna t 6 s

needed by an investor.
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2.4 Research Gap:

Based on the literature review, the following research gaps havedesgified:

e We did not find any references to substantiate that Whitkesbr model haveen tested
in the Indian stock market duririlge postliberalization era.

e Several testhave been conductedgardingthe validity of Capital Asset Pricing Model
(CAPM) by researcherns the Indian stock market However the results were found to
be dichotomous.

e Despitethe failure of earlier studies, very little introspectisras made into the causal
effectwhich was missing in existing literature.

e EXxisting litemtures have temdt o vi ew Ovaluati on model s 6
Hy p ot hstwe mutually exclusive and independent feetd study

e In view of the above, rmattempt has been made in this researchndacateé Ef f i ci ent

Mar ket Hypot hlecsusadffeca s a possi b

With the continuous process of transformation of the Indian stock market, there ista testd

the valuation models and the efficiency of the Indian stock market in the ljpesalization

period and to formulate a customized valuation model applying multivariate regression analysis.
This research tried to find out the relationship between valuation and efficieribg stock
market, which has not been explored or addreaseduately as most researches decoupled the
two areas of study as independent and mutually exclusive. This res¢tamipted to integrate

the above areds explain the inconsistencies in existing findings and simultaneously throw open

new insights in tts field of study.
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Chapter 3

Objectives and Hypothesis

3.1 Research objectives

The objectives of the research are:

1. To test a pricesarnings (Whitbeckisor) valuation model in context of the Indian stock
marketduring 19962015

2. To testthe relevance ahe Capital Asset Pricing Model (CAPM) in context of the Indian
stock market

3. To develop ad test acustomized valuation model

4. To test the efficiency of the Indian stock market (All three forms)

5. Tofind if any rel@ionship exist between valuation and efficiency of the stock market

All the three efficiency tests (the weak form, the setrong form and the strong form) will be
conducted in context of the Indian stock marKéte researclattempted tdhrow new insights

into the Indian stock market and its behavibhe fock market has undergone a series of
changes and it is necessary to test the market efficiency since most of the tests were conducted in
context of a developed economy. Moregwecusomized stock valuation model will also help to
identify the factors that drive the stock price in the Indian stock market in thélj@yatization

era.
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Most of the researches thatvedeen carried out in testing efficient market hypothesis are in
conext of developed market where efficiency levels are significantly higher. Therefore
considering the differential levetsd market efficiencytheir application in the Indian context is
debatable. Alsowith the continuous process of transformation ofltitdan stock market, there
iIs a needo testits efficiency during the post liberalizationeraand to formulate a customized

valuation model applying multivariate regression analysis.
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3.2 Hypothesis:

3.2.1 To test a price-earnings (Whitbeck-Kisor) valuation model in context of the Indian
stock market
Null Hypothesis

H1lo: No significant relationship exists betwetre price-earnings ratio (dependent variable) and
growth rate of earnings per share (independent variable), diviggymt (independent variable)
and standard deviation of earnings (independent variable).

Alternate Hypothesis

H1;: A significantrelationship exists betwedhe price-earnings ratio (dependent variable) and
growth rate of earnings per share (independaritisle), dividend payout (independent variable)

and standard deviation of earnings (independent variable).
3.2.2 To develop a customized valuation model in context of Indian stock market [H11]

Null Hypothesis

H2y: No significant relationship exists between pr&arnings ratio (dependent variable) and the
independent variables as formulated by the model.

Alternate Hypothesis

H2;: A significant relationshigexists between prieearnings ratio (dependent variable) dhe

independent variables as formulated by the model.

3.2.3 To test the weak form of efficiency of stock market (Regression Test)

Null Hypothesis

H3,: Nosi gni ficant relationship exiPBBSE 100 deween c
(T) (dependent vari abl e),ieahld T-2panceR3i(imdepsndenth r e e
variables)
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Alternate Hypothesis

H3:: Asignificantr el ati onshi p exists betRBSEDOIndex(MNent vy

(dependent vari abl e) an de. Pl @2 and UF3 (independeres y e ar
variables)
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Chapter 4

Methodology

4.1 Data Source:

The dataequired for this researehereboth primary andecondary in nature. The secondary
datawascollected from the following sources:

e Company data from Centre fbfonitoring Indian Economy (CMIE)
e Stock market data published by different stock exchanges and websites
e Economic reviews of diérentgovernmentuthorities

¢ Audited balance sheet and prefindloss statements of different companies

4.2 Method of collecting data:

Research has been conducted using tlzhare mostly secondary in natureofF objective

numbers 1, 2 and,4econdary dathave been collected from CMIE (Centre for Monitoring

Indian Economy) PROWESS database. Additional informati@s collected from various

websites i.e. bseindia.org, moneycontrol.com, nseindia.org etc. For the formulation of the
customizé model, i.e. objective number, rimary datahas beercollected from individuals

who are working in the field of $eedbackko r vmadl u at i
was sent to 19mutual fund companies and the customized mdued beerdeveloped on the

basis offeedback received from 10 respondents.
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4.3 Period of reference:

The main objective of the research is to test valuation modieglop a customized model and
test the efficiency of Indian stock market in the gdstralizationperiod. Hence a period of
1996 2015 (a period of 20 yeayshas been selected for the research. However, the Whitbeck
Kisor modelwastested for the period 2002015 since the standard deviatwascalculated for

a period of five preceding years, ithe standard deviation for the year 20@@s calculated for
19962000. The customized valuation modaes also formulated for the period 200015 as
both the models considered the pré&gnings ratio aa dependent variable. Research conducted
for the oher tests covered a period of 192615. The weak form of efficiency testas also

conductedrom 1991 to 2015 to cover a wider range of time period.

4.4  Methods and tools of analysis:

4.4.1Test of price-earnings ratio (Whitbeck-Kisor) valuation model in context

of Indian Stock Market

Data forthe price-earnings ratio (dependent variable) and historical growth rate of earnings per
share (independent variable), dividend payout (independent variable) and standard deviation of
earnings (independent variaplcollected for 100 stocks included in S & P BSE 100 bhmesbd

index. Regression analysis|asdone usingan SPSS 17.0 tool for the aboeweentiored data and

the result thus obtained analyzed usangr-test.
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4.4.2 Test of Capital Asset Pricing Model (CAPM) in context of Indian Stock

Market

Beta and return of all stocks are calculated for each yeaequalweighted portfolio of the

stocksis formed and grouped in deciles. All stocks are grouped into 10 decilemnaverage

return of the stocks imeded in the group calculated. Ranks are assigned to each group for beta

and return. Groups are arranged frirahigher ranktaal ower rank of beta anc
as the differences in ranks of beta and return. Theansketurn relationships explored by

usi ng Sp e aOrdeaCobetatioR farmikia.

4.4.3 Developing a customized valuation model in context of Indian stock

Market

The process followed is a o6primary surveyodo ar
are working in the field of equity research foc@nsiderablgeriod of time in the Indian stock

market. They were askeaaquestion,fiWhat factorsdo you consi@r are affecting the price

earnings ratio of Indian stocks during 20Q015® From the feedback obtained from
respondents, the quantitative variablesre identified and datavere collected fromthe CMIE

Prowess systerftom 2000 2015 for stocks included in the BSE 100 index. Stepwise regression
analysiswas carried outusing an SPSS 17.0 tooltaking price-earnings ratio as dependent

variable and other nine quantitative factors as independent variables. By using stepwise

regressia analysis by SPSS 17.0 tool, the customized madsldeveloped which shows the
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optimum value of RSquarel observedfor beta, debequity ratig and age as the independent

variables.

4.5 Test of Whitbeck-Kisor model

Data collected for a period of 199815, howeverregression analysis carried out for
the period of 2002015

The WhitbeckKisor model is based on the projected growth rate of earnings of firms,
whereas the research is based on historical growth rate of earnings (percentage terms)
Standadl deviation is calculated on the current year and previmwsyears of earnings
per share

Dividend payout is calculated aguity dividendkarnings per share

Data set cleaned by the following method:

Negative PE ratios are removed from the data sek sioesmaking companies are
ignored.

Mean and Standard Deviation are calculated for each variable data set

Data falling in the range outside (Mean +_ 3 S.D.) have been considered outliers

Outliers have been removed

The NullHypothesis

Ho: No significantrelationship exists between priearnings ratio (dependent variable) and

growth rate of earnings per share (independent variable), dividend payout (independent

variable) and standard deviation of earnings (independent variable).
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4.6 Test of Capital Asset Pricing Model (CAPM)

e Stocks included in BSE 100 have been considered

e Daily return on BSE 100 and stocks calculated from 01.01.49386.12.2015

¢ Dividend received by stocks and indexgnored

e Beta calculated on daily return of stocks and mairiasx for each year

e Return on BSE S & P 100 index considered as market return

e Stocks divided into deciles for each year on the basis of beta

e Beta and return of all stocks calculated for each year

¢ Equatweighted portfolio of stocks comprised each decile

e All stocks grouped into 10 deciles aad average return of the stocks included in the
group calculated

¢ Ranks assigned to each group for beta and return

e Groups arranged from higher rank adower rank of beta anddb calculated as the
differences in ranks dfeta and return

e Riskreturn relationship ex pdrderrCerctlationyforonidai ng Sp

4.7 Stock Valuation Model:

The third part of the research is to build a stock valuation model in the context of Indian stock
market for the period d0002015 considering the same span of time when the Whitlxésér
model has been tested. The process foll owed
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qualified professionals who are working in the field of equity research for a catsgjeeriod
of time in the I ndian stock mar k aoyouconsiderey wer
areaffecting the pricesarnings ratio of Indian stocks during 2e®® 15?0 Feewebeack f 0
sent to 19 mutual funds companies which contribute 93% of theAssatsunderManagement
(AUM) of the Indian mutual fund industry. However, teesponsesvere obtained from the

respondentsvhichcan be summarized in two different categdripgntitative and qualitative.

Table:4.1
AUM ANALYSIS ACROSS AMCs (MARCH 2015)
Cumulative

AMC AUM as % AMC AUM |Group AUM as %| AUMas % of

of ndustry AUM | Nos of AMCs | Range {Rs (r.) | of ndustry AUM | industry AUM
Group | 10% - 14% 4 110000150000 49% 49%
Group li 5% - 10% 3 GODND-B0000 20% 69%
Group lii 2% - 5% a 20000-50000 18% B7%
Group lv 1% - 2% a 10000- 20000 6% 93%
Group v < 1% 25 30-8000D T 10084

Source: Assocham report on ‘Indian Mutual fund Industry The Road Ahead Nov 2016
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Table: 4.2

Feedbackeceived from the responder@aiantitative factors

Respondent]
No Quantitative Factors
Capital Consistency of
1 ROE Allocation earnings Inflation 10 year G-Sec
Positive
Debt Equity operating cash
2 ROCE Ratio Interest rate |flow
Expected rate of High free cash
3 ROCE earnings growth Low Float |flow
Consistency of
Debt Equity Projected earnings/Surety
4 ROE/ROCHRatio earnings growth |of earnings
Depreciation
Expected rate of calculated
5 ROE earnings growth Beta method
Capital
6 Structure Revenue Growth
Dividend per
7 ROI|Growth of PAT share
Capital Profit growth
8 Structure ROl|rate
Debt Equity Age of the Co
9 Ratio ROI
Debt Equity Interest Cverage
10 ROE Ratio Ratio
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Table

1 4.3

Feedback received from the respondéptslitative factors

Respondent
No Quallitative Factors
Corporate
1 Governance
GDP Growth  |Pemand Supph
5 Dynamics
MNC Premium Techr.10Iog|ca|
3 Premium
Quality of -
Cyclicalit
4 Management y y
Quality of
5 Management
Qovernment Brand Value
6 issues
Diversification |1 oY Of the
Brand Value of business management of
7 the Co
Product Composition of|future prospgct
. e Brand Image [the Board of |(amalgametion/
diversification . L
8 Directors acquisition)
Nature of the
industry Government |Brand Quality of
(Demand/Supply [Policy Valuation Management
9 gap)
Management
. Future Plan
10 Policy ut

Source: Compiled data

Therefore, as per feedback received from the respondemscan summarizehat the

guantitative variables affecting the prearnings ratios of a particular stock are:
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Priceearnings ratio # (ROE, ROCE, ROI, Debtquity ratio, Float, Beta, Net cash flow, Interest
coverage ratio, Age of the firm).

Return on Equity (ROE): The profit after tax less preference dividends taken as the

numerator of this ratio and the denominator include all contributions made by equity
shareholderspgid-up capital +reserves and surplus). The R@&io measures the profitability

per unitof equity funds invested in the firm. It monsidered to ba very important measure
because it reflects the productivity of the ownership capital employed in the firm.

Return on Capital Employed (ROCE): The numerator is the operating profit instead of net

profit as considered in the Return Bguity formula. It represents the ratio of the operating profit
in proportion of the shareholdéequity and is widely used as a profitability ratio.

Return on Investment (ROI): It is measured as the earnings before interest and taxes upon the

investment made by the company. ROI is the measure of business performance and verified if it
is internally consistent. It abstracts away the effect of financial structures antinentlyused
for inter-firm comparison.

Debt-equity ratio: Financial leverage refers to the use of debt findoyce firm Debt finance is

a cheaper source of finand®it more risk. Leverage ratios help in assessingréq@aymentisk
arising from the use of debapital. It is represented as the proportion of total debt, short term as
wel | as | ong t eirenthetquity capitalglussrésenesjamd surglus. In general,
the lower the debequity ratio, the higher the degree of protection enjoyed by the creditor.

Float: Float is measured as the percentage of shhatis traded in the market. For exampie

the promoters acquire 70% of the total share capital of a firm, then the ftodyi80%. A low

float is supposed to result in a higher prearnings ratio because of more demand of the

tradable shares.
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Beta: Beta is representative of the systematic risk of a firm. It is calculated by the covariance of
return of the stock and markedrtfolio uponthe variance of the market portfolio. It tells us how
risky the performance a@fstockis in the market with respetd the movement of the market.

Net cash flow: The net cash flow siws the i) ®urce of cash, iiJJses of cashand iii) Net

change in cashSources of cash are the source of working capital plus chamgdles working

capital account which augment the cash ressuotehe business.Changesin the working

capital are simply the decrease in current assets other than thl#s. of cash are the usaefs
working capital plus changes within the working capital which deplete the cash resources of the
business.

Interest coverage ratio: Interest coverage ratio is another kind of leverage,ratmch shows

the relationship betweereltservicing commitments and the source for meeting this burden.
Interest coverage ratio is represented as Earnings before Interest and Taxes (EBIT) upon debt
interest. This ratio measures the margin of safety of a firm with respets debtinterest

burden. A high interest coverage ratio means that the firm can easily meet its interest burden.

Age of the firm: Age of the firm is the year of incorporation minus previous year (20Q8)er

guantitative factorsuch asarnings growth rate, consistermyearnings and dividend were not
considered as they have alredumBenfactored ino the WhitbeckKisor model. Other variables
such asmonsoon, GDP growth raténterest rate and inflation are not considered since they
influence the overall stock market a whole.
The customized valuation model based on selective quantitative factors was framed by the
following method:

e Quantitative variables are identified and data collected from CMIE Prowess system form

2000 2015 for the stocks included in the BS&D index
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e Data cleaned by the following method:

U Negative PE ratios are removed from the data set sincemiakisilg companies are
ignored

U Mean and Standard Deviation are calculated for each variable data set

U Data falling outside the range (Mean +_ 3 S.[yébeen considered outliers

U Outliers have been removed

The NullHypothesis

Ho: No significant relationship exists between pigegnings ratio (dependent variable) and the

independent variables as formulated by the model

4.8 Efficient Market Hypothesis:

4.8.1 Test of weak form of Efficient Market Hypothesis (Time pattern of security return):
A studywasconducted involving the following steps:

Average monthly return of BSE Sensex and NSE Nifty calculated (JaiT2868015)

4.8.2 Test of Weak form of Efficient Market Hypothesis (Correlation Test):

The correlation tests ateetessof a | i near rel ationship between
returns. A regressioequations theestimated relationship between the dependent variable and
independent variablend can be represented by a generalized expregsioa:+ bx The term

06ad measures the expected return, unrelated t

positive return, 0 adbhomdasuredtit relatonsippobstiveeetv e. The
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previous return and todayo6s G&retarrubasedahdBSE s cal c

100 index. Tlisthepr evi ous y e aT-Dand T3 arerepresentea asdetusndor

previous second and third ye@onducting a regression ansily using SPSS on the returns of

BSE 100 for the period of 1998015is calculated.

4.8.3 Test of Semi-Strong form of Efficient Market Hypothesis: (Event Studies)

Under this test, 30 sample firms (included in the BSE Sensex) were selected from various

industries during the period 19915 and the dates of announcement of events (bonus

declaration, dividend declaratioand stock split) are identified.

For each firma particular dateés identified on which there was a surprise announcement
(bonus, the split of shares ora substantial increase in dividend payout etc.) which is
considered as day O (zero).

Period of study selected as date of surprise announcemé&ft days (event period)

Return of each day for all stocks are calculated

Now, abnormal return is calculated as StBekurn minus IndeReturn (S & P BSE 100)

| ndi vi dual daydéds abnor mal return is added

(CAR)
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Table: 4.4 (Semi-strong test of efficiency: Sample of 30 stocks)

Name of the company Sector Event Date of announcement
1[Adani Port Port Split: FV Rs 10 to 2 17 May 2010
2|Asian Paints Paint Bonus 1:2 28 May 2003
3|Axis Bank Private Bank Split: FV Rs 10 to 2 25 April 2014
4|Bajaj Auto Auto-Two/Three weeler Bonus 1:1 22 July 2010
5|Bharti Airtel Telecom Split: FVRs 10 to 5 29 April 2009
6/Cipla Pharma Bonus 3:2 11 February 2006
7|Coal India Coal Interim Dividend 290% 08 January 2014
8|Dr. Reddy's Laboratiry Pharma Split: FVRs 10 to 5 31 July 2001
9|Gail Industrial Gas & Fuel Bonus 1:2 23 June 2008

10|HDFC Housing Finance Bonus @ 1:1 17 October 2002
11{HDFC Bank Private Bank Split: FV Rs 10 to 2 18 April 2011
12|Hero Motorcorp Auto-Two weeler Bonus @ 1:1 04 August 1998
13|Hindustan Unilever FMCG Split: FVRs 10 to 1 05 July 2000
14]ICICI Bank Private Bank Split: FVRs 10 to 2 09 September 2014
15(Infosys IT Split: FVRs 10 to 5 30 November 1999
16(ITC FMCG Dividend @ 1000% 09 June 2010
17|Larsen and Toubro Engineering & Construction Final Dividend 1100% 25 May 2006
18[Lupin Pharma Bonus @ 1:1 17 May 2006
19(Mahindra and Mahindra Auto Split: FVRs 10 to 5 25 January 2010
20| Mariti Suzuki Auto Final Dividend 500% 27 April 2015
21|NTPC Power Interim Dividend 40% 17 January 2014
22|ONGC Oil Bonus @ 1:1 16 December 2010
23|Power Grid Corporation of India Power Interim Dividend 16.1% 30 January 2013
24|Reliance Industries Refinaries Bonus @ 1:1 13 September 1997
25|State Bank of India Banking PSU Split: FVRs 10 to 1 24 September 2014
26|Sun Pharmaceuticals Pharma Bonus @ 2:1 09 February 2000
27|Tata Motor Auto Split: FVRs 10 to 2 26 May 2011
28|Tata Steel Steel Bonus 1:2 07 June 2004
29|Tata Consultancy IT Bonus @ 1:1 20 April 2009
30{WIPRO IT Split: FV Rs 10 to 2 30 April 1999

Average CAR is computed for all the sample firms and plotted against time of 613{ays (

0,+30) number of days

SourceCompiled data

4.8.4 Test of Strong Form of Efficient Market Hypothesis: (Insider Trading)

Some investors who own a considerable portion obthstanding shares or are at a significantly
high management level are considered insidéigsides trade on privileged information, then
one would expect to seeinsiders purchase in month before security prices increase and sell in

month before sewgity prices decline. In other words, insiders take the advantage of some events
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or news whichs only available to them. Hence a volume jerk will be observed on the date when
the insiders act on these events or news. Therefore, the insiders are able to earn excess return
than expected return, and this return must be dtieetexploitation of insidemformation. If the
market satisfies the conditions to become efficient in the strong form, even insiders fail to take
advantage of the special kind of information that they pssseshe market promptly abssrb
them.
This test is similar to the test pemmed under the semstrong testwhere day O (zero) is
considered as the date on which there is a substantial increase/decrease in trading volume of
shares. This test shows if the insiders gaimanexcess return.
Under this test, 30 sample firms weselected from various industries (included in BSE Sensex)
during the period 199015 and the dates when a considerable volume of siassisought
were identified
e For each firma particular datevasidentified on which there was a substantial inceeas
(buy) in trading volume of shares which is considered as day 0 (zero)
e Period of study selected as daté +/- 30 days (event periodf day 0
e Return of each day for all stocks are calculated
¢ Now, abnormal return is calculated as StBetturn minus Indx Return (BSE 100)
e Individual dayodos abnor mal return is added
(CAR)

e Average CAR is computed for all sample firms
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Table: 4.5 (Strong form test of efficiency: Sample of 30 stocks)

BSE Sensex 30 stocks
Name of the company Sector No of shares bought Date of purchase
1|Adani Port Port 20,00,000.00 10 August 2011
2|Asian Paints Paint 20,00,000.00 28 October 2005
3|Axis Bank Private Bank 30,00,000.00 18 March 2008
4|Bajaj Auto Auto-Two/Three weeler 10,47,500.00 24 February 2010
5(Bharti Airtel Telecom 2,03,57,018.00 29 May 2015
6[Cipla Pharma 8,42,810.00 31 January 2011
7|Coal India Coal 9,51,988.00 04 November 2010
8|Dr. Reddy's Laboratiry Pharma 15,47,170.00 15 July 2010
9|Gail Industrial Gas & Fuel 1,97,500.00 18 September 2012
10|HDFC Housing Finance 48,35,000.00 06 March 2009
11[HDFC Bank Private Bank 90,00,000.00 07 November 2005
12|Hero Motorcorp Auto-Two weeler 11,18,000.00 07 November 2014
13|Hindustan Unilever FMCG 3,76,200.00 09 June 2010
14]ICICI Bank Private Bank 1,26,71,478.00 07 July 2006
15]|Infosys IT 1,55,56,631.00 08 December 2014
16|ITC FMCG 8,66,850.00 24 January 2007
17|Larsen and Toubro Engineering & Construction 40,13,534.00 06 November 2009
18|Lupin Pharma 83,46,296.00 29 May 2015
19|Mahindra and Mahindra Auto 28,90,000.00 17 July 2014
20| Mariti Suzuki Auto 34,23,695.00 30 November 2015
21(NTPC Power 40,820.00 13 January 2010
22|ONGC QOil 1,25,195.00 14 January 2010
23|Power Grid Corporation of India Power 2,46,89,593.00 25 November 2010
24|Reliance Industries Refinaries 2,04,00,000.00 28 May 2013
25|State Bank of India Banking PSU 32,33,163.00 25 March 2008
26|Sun Pharmaceuticals Pharma 2,01,61,290.00 21 April 2015
27|Tata Motor Auto 28,64,843.00 08 December 2010
28| Tata Steel Steel 30,25,000.00 13 April 2007
29|Tata Consultancy IT 1,03,21,324.00 06 May 2009
30(WIPRO IT 3,71,50,000.00 15 March 2013
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Chapter 5
Data Analysis and Findings
5.1 Test of Whitbeck-Kisor model:

Table 5.1

Result of Whitbeck-Kisor model

Percentage,
Constant| growth of | Std. Deviation| Dividend Std. error of| Degrees of

Year term EPS of EPS Pay out | F Value| R Squared estimate freedom Significance
2000-2015 20.399 -0.035 -0.128 1.146| 16.116 0.047 15.11662 988 0.000
2000-2009 16.696 -0.021 -0.015 1.023| 5.137 0.027 13.09036 550 0.002
2001-2010 17.748 -0.026 -0.045 1.005| 6.384 0.031 13.08248 595 0.000
2002-2011 19.481 -0.039 -0.100 0.968| 9.491 0.044 13.12235 622 0.000
2003-2012 20.620 -0.036 -0.144 0.895| 10.121 0.045 13.33991 646 0.000
2004-2013 22.515 -0.037 -0.206 0.809| 11.008 0.047 14.57980 669 0.000
2005-2014 23.206 -0.037 -0.197 0.863| 10.955 0.046 15.15287 683 0.000
2006-2015 24.534 -0.040 -0.236 0.848| 13.287 0.055 16.00336 688 0.000

Source: Compiled data
e The coefficient of determination-Rquar ed 1 s the measure of

interpreted as th@ercentage of variation in the dependent variable explained by the
independent vaables. Poor values of-Bguare reveals that the model is not validated in
the Indian stock market not only during 20Q015 but also during crosectional
periods of ten gars each during the same time frame.

e The model established a negative relationship of fmaeaings ratio with growth of
earnings per share an8tandard [Bviation of earnings per sharebut a positive
relationship with dividend payout.

e Since there iscope of multictlinearity between independent variables, a distorted value

of thestandard error of estimate may result.
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e This leads to problem in conductitgest for statistical significance ¢fie parameters.
There is scope that we may incorrectignclude that a variable is not statistically
significant when it is statistically significantype Il error).

e Here the F statistic has been considered where degrees of freedom are indicated by two
numbers, the numbers thfe slope coefficient (independewariables =3) and the other as
the sample sizenumber of slope coefficienl (infinity in this case).

e The critical value of F &% level of significance is 2.60

e Hence we conclude the following result

Table 5.2 Significance Test

Result of Whitbeck-Kisor model

Critical value
Percentaq Std. of F at 5%
Constant| e growth | Deviation| Dividend level of
Year term of EPS | of EPS | Payout | F Value |R Squared significance| Decision
2000-201% 20.399 -0.035 -0.128 1.144 16.1146 0.047 2.6 Reject
2000-2009 16.694 -0.021 -0.015 1.023 5.137 0.027 2.6 Reject
2001-2010 17.749 -0.024 -0.045 1.005 6.384 0.031 2.6 Reject
2002-2011 19.481 -0.039 -0.100¢ 0.968 9.491 0.044 2.6 Reject
2003-2012 20.620 -0.034 -0.144 0.89§ 10.121 0.045 2.6 Reject
2004-2018 22.515 -0.037 -0.204 0.809 11.008 0.047 2.6 Reject
2005-2014 23.204 -0.037 -0.197 0.863 10.955 0.046 2.6 Reject
2006-201% 24.534 -0.044¢ -0.234 0.844 13.287 0.055 2.6 Reject

Source: Compiledata
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Findings:Results of WhitbeciisorTest for the year 200@015

Table 5.3
Std. Error
Adjusted R of the
Model R R Square Square Estimate
1 216% .047 .044| 15.11662
ANOVA
Sum of
Model Squares df Mean Square F Sig.
1 Regression 11047.879 3 3682.626 16.116 .0007
Residual 225084.475 985 228.512
Total 236132.354 988
Coefficients
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 20.399 .783 26.048 .000|
g_eps -.035 .010 -.108 -3.460 .001
sd_eps -.128 .043 -.093 -2.956 .003
div_pay_out 1.146 .202 178 5.667 .000

g_epsPercentagérowth of EPS

sd_eps Standard Deviation of EPS

div_pay out Dividend Payout

The esults of thedthettests 2002009 to 20062015 given in ANNEXUREY/

Since the observed value of F exceeds the critical value at 95% level of significance, we reject

Source: Compiled data

the null hypothesisHoweverthe poorR squard value reveals thathitbeckKisor model failed

to produce a good result when applied to the 100 stocks traded in the markeloogerperiod

of time.
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5.2  Test of Capital Asset Pricing Model

The values of plotted for the above data during 192615 are as follows

(Rank distribution of beta and return shown in Annexure V)

Figure5.4

Correlation coefficient test (1998015)

Years

r

1996

-0.018180

1997

-0.127270

1998

0.503030

1999

-0.030300

2000

-0.296970

2001

-0.672730

2002

0.939394

2003

0.69697(

2004

0.175758

2005

0.127273

2006

0.7212172

2007

0.7212172

2008

-0.830300

2009

0.503030

2010

-0.903030

2011

-0.987880

2012

0.127273

2013

-0.975960

2014

-0.330000

2015

0.200000
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Figure5.1

Correlation ceefficient test (199€015)

Correlation coefficient
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Source: Compiled data

Since risk and return for stocks shoplcvail a positive relationship and the value of r
should be close to +1

Except for the years 2002, 2003 and 2006, 2@0itelation coefficientr) did not show

the desired relationghiduring the time frame of 1998015

The plottedr has produced a downward trend line which signifies the market did not

validate the CAPM theory during the time frame of testing
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5.3 Stock Valuation Model:

e The data for 2002015 regressed using SPSS stepwise method and the following result

is obtained:
Table 5.5 (Valuation Model)
2000-2015 CONSTANT AGE DE BETA R-SQUARE
PE 30.090 -159 -112 5024 .092

Source: Compiled data

The result shows that the Indian capital market discounted the three vanfedues(negative
relationship)the debtequity ratio (negative relationship) and beta (strong positive relationship)
explaining the priceearnings atio for the period of 200@015with a very poor Rsquared value

of 9.6%. The equation can be written as:

Price-earnings ratio = 30.09-0.159 (Age) -0.112 (debt equity ratio) + 5.024 (beta)

Table 5.6: ANOVA (Valuation Model)

ANOVA
Sum of Mean
Model Squares df Square F Sig.
1 Regression 17930.804 1] 17930.804 42518 000°
Residual 339486.821 805 421.723
Total 357417.626 806
2 Regression 25421.445 2| 12710.722 30.782 000°
Residual 331996.181 804 412.931
Total 357417.626 806
3 Regression 30760.263 3] 10253.421 25.205 000"
Residual 326657.363 803 406.796
Total 357417.626 806
4 Regression 32772.490 41 8193.123 20.240 000"
Residual 324645135 802 404.794
Total 357417.626 806
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Coefficients

Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 31.277 1.527 20.486 .000
age -162 .025 -.224 -6.521 .000
2 (Constant) 32135 1.524 21.084 .000
age -152 .025 =211 -6.176 .000
ncf .000 .000 -.145 -4.259 .000
3 (Constant) 34.468 1.644 20.964 .000
age -.160 .025 -222 -6.526 .000
ncf .000 .000 - 146 -4.304 .000
de -.096 026 -123 -3.623 .000
4 (Constant) 30.090 2.559 11.761 .000
age -.159 .024 -.220 -5.481 .000
ncf .000 .000 -.155 -4.548 .000
de =112 027 -.143 -4.081 .000
beta 5.024 2.254 .078 2.230 026

Source: Compiled data

Therefore, as per modelevean conclude that an investor who is looking for a stocktiwgh
lower priceearnings ratigqwith higher potentiafor price rise)will search for an older company

with high leveragendwhich is tradd lesssensitively in the markdtow beta)

Table: 5.7 (Significance Test: F Value)

2000-2015 F value

20.24

Degrees of Freedom
806

R Square
0.092

Source: Compiled data

e Since there is scope of multiioearity between the independent variables, a distorted

value ofthestandard error dhe estimate may result.
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e This leads ta problem in conducting-test for statistical significance tiie parameters.

There is a scope that we may incorrectly conclude that a vasiabbe statistically
significant when it is statistically significantype Il error).

e Here the Fstatistic has been considered where the degrees of freedom are indicated by
two numbers, the numbers tife slope coefficient (independent variables =3) and the
other as the sample sizaumber of slope coefficienl (infinity in this case).

e The low pvalue (significance as referred in the table) tells us that there is less than 0.1%
chance (except during the time of 2D0Q009) that an F ratio is large would happen even

if the null hypothesis were true.

The critical value of F &% level of significancés 2.60

Hence we conclude that since the observed value is tman¢he tabulated value, we reject
the null hypothesis that there is a significant relationship betwhezprice-earnings ratio
(dependent variable) and the independent variables as &iadlly the moddiut with low

R squard value. The low Rsquare value signifiegshelow explanatory power of the model.
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5.4 Test of valuation model:

Table: 5.8

Year |CoName Industry Actual PE (PE as per Model |Variation (%)

2000 [Bosch Engineering 20.48 21.60 5.47
2001 |Zee Entertainment Entertainment 36.20 30.24 -16.46
2002 |Britania Industries FMCG 25.60 15.85 -38.10
2003 |Cipla Pharmaceuticals 17.35 20.90 20.48
2004 [HCL Technologies IT 27.14 34.97 28.86
2005 [Mahindra & Mahindra Automobiles 11.70 22.82 95.03
2006 [Asian paints Paints 33.62 20.32 -39.55
2007 [Hindustan Unilever FMCG 31.09 20.12 -35.28
2008 |[Reliance Capital Finance 29.08 28.35 -2.50
2009 [Bharat Petroleum Corp Ltd Petroleum 18.66 17.68 -5.25
2010 ([Tata Steel Steel 11.17 16.76 50.02
2011 |Bank of India Banking PSU 10.80 18.88 74.81
2012 [DLF Housing Infra 33.38 24.74 -25.88
2013 [Bharti Airtel Telecom 21.75 29.28 34.61
2014  [United Phosphorus Ltd Chemicals 22.02 29.33 33.21
2015 ([YesBank Private Banking 17.01 30.29 78.07

Source: Compiled data

The model has been tested with the historical datk6 companieselected at randoracross

different industries for each year of 20Q015, during which the model has been framed and the
tabulated PE has been compared with the actual PE ratio. The result from the above table can be

summarizeds:

e Thedifference of the tabulated PE and actual PE shows a wide variatiorFeob5% to

+95.03%

e Obtaining a priceearnings ratio withira tolerance of 10% ressla probability ofonly

3/16
e Low probability coupled with low Bquared value signifielewer accetability of the

model
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5.5 Test of Efficient Market Hypothesis:

5.5.1 Test of Weak form of Efficient Market Hypothesis (Time pattern of security return):

A study conducted involving the following steps:

Average monthly return of BSE Sensex and NSE Ni#iiculated (Jan199®ec2015) and the
result is given in the following table:

Table: 5.9 (Monthly return of BSE 100)

Nifty BSE 100
Jan 0.3845 0.3810
Feb 0.2890 0.3020
Mar -0.5390 -0.3845
Apr 0.3925 0.5405
May 0.3845 0.3810
Jun 0.6120 0.6235
July 0.4600 0.5370
Aug 0.3055 0.3960
Sep 0.3360 0.3315
Oct 0.3965 0.4805
Nov 0.4150 0.4950
Dec 0.3405 0.3640

Source: Compiled data

The graphical representation of the above data is

Fig: 52 (GraphMonthly return 19962015)
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Source: Compiledata

91



A graphical representation covering a wider range of time (fromiZ¥8b) givesaneven more

transparent picture:

Fig: 5.3(GraphMonthly return 19942015)
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Source: Compiled data

e The @rrelation coefficien{between the returns of BSE and NigHexces is found to be
0.92291

e Lowest monthly return found in March

e There is a negative return in March followed by a positive return in April

e Reason could be yeand effect and book closure for mastporatehouses

e Secondhighestmonthly return obseed in July

e Reason could be declaration of yearly results by mogtorates and the effect othe

monsoon
e Highest return generated in November

e This could be the Diwali effect, i.e. the Sambat of the broker community
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A number of studies have reported time pattern in security returns. Rigtilonsa wave pattern

which are systematically higher or lower depending on the time of the day, the daywedakge

and the month of the year. It is harddi@w anyconclusionfrom this literature. One explanation

is that withmanyresearchers examining the same data set, patterns will be found and that these
patterns are simply random. If this is true, then evidence from other markets and other time
periods should not find sihar patterns. A second possible explanation is that these patterns are
formed by thestructure of themarket and demand and supply of securities traded in the market.
The tird possible answer is that markets are inefficient because one would expetiethat t
pattern would disappear as investtied to exploit them. Until they are fully understoaithe

best advice is that in most cases because of transaction costs the return differences are not large
enough to develop a trading strategy to take advanfagfeone is trading anyway, however, one
might time the trade to try to exploit the pattern.

It is possible to earma positive return by selling prior to March and buying before July or
November irrespective of the market condition. This contradicts with weak form of
efficiency, which stateghatthe movement of the market is random and should not show any

pattern. In an efficient market, we should not expect a seasonal pattern.

5.5.2 Test of Weak Form of Efficient Market Hypothesis (Correlation Test):

Correlation tests aretesb f a | i near rel ationship between
regressions theestimated relationship between the dependent variable and independent variable

and can be represented by a generalized expression:
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Table: 5.10 (Correlation test)

Year T T1 T-2 T-3
1996 -4.77 -23.48 11.23 35.08
1997 16.04 -4.77 -23.48 11.23
1998 -14.31 16.04 -4.77 -23.48
1999 92.59 -14.31 16.04 -4.77
2000 -25.68 92.59 -14.31 16.04
2001 -23.75 -25.68 92.59 -14.31
2002 6.89 -23.75 -25.68 92.59
2003 84.34 6.89 -23.75 -25.68
2004 15.88 84.34 6.89 -23.75
2005 37.84 15.88 84.34 6.89
2006 40.65 37.84 15.88 84.34
2007 59.35 40.65 37.84 15.88
2008 -55.41 59.35 40.65 37.84
2009 83.80 -55.41 59.35 40.65
2010 15.87 83.80 -55.41 59.35
2011 -26.07 15.87 83.80 -55.41
2012 29.45 -26.07 15.87 83.80
2013 5.47 29.45 -26.07 15.87
2014 31.93 5.47 29.45 -26.07
2015 -3.22 31.93 5.47 29.45

Source: Compiled data

The Null Hypothesis is:

Ho: Nosi gni ficant relationship &XIP83$ESIOODdex we en
(T) (dependent vari abl e) anik. T,h®e2 apdr ¥vi ous

(independent variables)
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Table: 5.11 (Result of correlation test)

Crtical value of F | Degrees
Constant at 5% level of of
Year term T-1 T-2 T-3 F Value |R Squared significance freedom
1996-2015 30.143 -0.417 -0.213 -0.062 1.004 0.158 3.24 3,16
Source: Compiled data
Table: 5.12 (ANOVA - Correlation test)
Model Summary
>td. Error
Adjusted R of the
Model R R Square Square Estimate
1 398 .158 .001| 40.06884
ANOVA
Sum of

Model Squares df Mean Square F Sig.
1 ﬁegression 4833.559 3 1611.186 1.004 4173

Residual 25688.190 16 1605.512

Total 30521.749 19

Coefficients
Unstandardized Standardized
Coefficients Coefficients

Model B Std. Error Beta t Sig.
1 (Constant) 30.143 13.003 2.318 .034

T1 - 417 243 -.426 -1.713 106

T2 -213 257 -216 -.827 420

T3 -.062 243 -.063 -.255 802

Source: Compiled data

The result shows a positive constant term and negative coefficients for all the three

dependent variables with a very low R squared value. The critical value of F at (3, 16)
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degrees of freedom is 3.24the 5% level of significance. Since the calculatedue of F is
less than the critical valuyere will accept the null hypothesis and conclude tregignificant
relationship exists between current yearos
and the previ oyise T™h2 end T-3/(l@depeiddsnt varabledjowever,

the low rsquare value signifies a very low explanatpoyver of the relationship.

5.5.3 Test of Semi-Strong Form of Efficient Market Hypothesis: Event Studies

Under this test, 3Gample firms(included in the BSESensex) were selected from various
industries during 199@015 and the dates of announcement of events (bonus declaration,
dividend declaration and stock sphtjere identified. Average CARwas computed for all the
sample firms and plotted against time @ days {30, 0, +30) number of days which is
represented by the following grapgfihe summary of the calculation of CAR shown in

Annexure VI)

Fig: 5.4 (Semistrongform of efficiency test)
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Source: Compiled data

The CAR diagranof event studies anefficient markets represented by the following figure:

Fig: 5.5Cumulative abnormal return eémi-strong efficiency testEfficient marke}

Reaction of Stock Price to New Information in Efficient and Inefficient Markets

‘
Stock { r~ ~
Price Overreaction to "good | -
news” with reversion ]
| 4 ‘.'
o Delayed
wass®®® responseto
. f "good news"
[ | ] ] ] | [ l.’
-30 -20 -10 0
+10 +20 +30
Days before (-) and after (+) announcement

Sourcehttps://www.google.co.in/search?g=semi+strong+of+efficient+market+hypothesis+qraph&dcr=
0&source=Inms&tbm=isch&sa=X&ved=0ahUKEwjLsbGu84bWAhWLQo08KHUj Dg0Q AUICigB&biw=1366
&bih=638#imqgrc=z1YCs810ezZ5TM

To satisfy the condition fom semistrong form of efficiencythe abnormal return can be
obsened on the date of announcement but aotother days. In our experiment, abnormal
positive returnsvereobserved on the days fro180 till +30.
The graph clearly shows that the Indian capital markettfagatisfy the test of sersirong form
of efficiency.The reasons are:

e Change of CAR at the time of announcement not instantaneous

e Positive movement in CAR observed prior to day zero
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5.5.4 Test of Strong Form of Efficient Market Hypothesis: Insider Trading

The pattern of CAR obtained in the test is given as follpld® summary of the calculation

shown inAnnexure VI)

Fig: 5.6 (Cumulative abnormalketurn of srongform of efficiency test)
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Source: Compiled data

The pattern of CAR which signifies that the insiders are not able to take advantage of privileged
information and exploit the situation which supports the strong form of market efficiency is

given by the following fig:
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Fig: 5.7 (Strongform of efficiency testEfficient marke}

Cumulative abnormal return
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Sourcehttps://www.google.co.in/search?q=cumulative+abnormal+return+graph&dcr=0&source=Inms
&tbm=isch&sa=X&ved=0ahUKEwidp6ji9YbWAhWBto8KHQ1UAIIQ_AUICigB&biw=1366&bih=638#imgrc=
UBNQWdo_BOncLM

A study conducted othe movement ofhe share price of @ selected firms around day 0 and
CAR calculated and plotted. The graphdai generate a pattern which can show that the Indian
capital market satigfs strong form of efficiency.The graph clearly shows that an up@ar
Cumulative Abnormal Return (CAR) appeared 20 days prior to the date when a large transaction
(buy) took placeThe result signifies that insiders could take advantzfgihne upward price

movement of stocks and can make excess return.

5.6 Discussions:

Indian capital markets have witnessed midtd reforms over the last two decades. The opening
up of markets for FlIs, foreign and private mutual funiti® introduction of derivatives and
electronic trading, replacement of archaic CCI with SEBIletgeall played a significant role in

boosting stock market volumes and efficiency by and large. This research of Whhlsmk
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Model, CAPM and the customized stock valuation modestailgenerate conclusive evidence in
Indiawithin the referred time framd&he issue may not be of the validity of the models per se or
their customization, but that of market efficiency. Till such market efficiency is enhanced,

valuation studies will be a futile exercise in most emerging markets, including India.

Now, the reaons that could be responsible for na@lidating the valuation models are:

¢ Investor$behavior or preferences change over time

e Market incorrectly discounts rapid changes of firms and industry variables

e Firm effects due to persistent influences thatatecaptured in the model

e Assumptiongselection of the variablesf the model are incorrect

¢ Industry and economgpecific factorsaffectthe model adversely

e Multiples are not normally distributed and can show incorrect reshile using standard
regression technique

¢ In multiple regressions, independent variables are themselves supposed to be independent
of each other. The independent variables that we have used explain valuation multiples
cash flow potential or payout ratiexpected growth and risk. Across the sector and over
the market, it is quite clear that higinowth companies will tend to be risky and have low
payouts. This correlation across independent variables createallesd multico
linearity, which can undertthe explanatory power of the regression.

e The I ndian staddhk cmamk &t i's not o)

With the rise of computerized systems to analizestock market investmegttraders and
investors are increasingly automated on the basis of sophisticated mathkarati@analytical
methods. Some computers can quickly process all available information, and even translate such

analysis into an immediate trade execution. Despite the sophisticated use of modern technology,
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most investment decisions are subject to husraor, even at the institutional lev&uccessn
stock market investing is based mostly on human skill and anticipation. People are continuously

searching for better methods for achieving better returns than the market.

It is practically very difficultto attain perfect efficiency for any market, but it is possible for a

market to operate with greater efficiency complyivith the following conditions:

e Universal access to higgpeed and advanced pricing analysis

Universally accepted analysis system o€ipg stocks
e An absolute absence of human emotions in investment decis&ing
e Willingness of all investors to accept thheir returns or losses will be exactly identical
to other market participants
e Introduction of sophisticated computerized systarexchanges which can analyze new
information and implement into stock prices instantaneously
¢ Absence of speculatipand decisioaguided by human emotiomgithout beingbacked
by fundamental analysis.
There are generally two different types of investors in the stock market. Thiygesthe
common peoplevho generally are small investors. They are mostly guided by speculation
and emotions. The other grogpnstitutes ofnvestment througlnstitutioral investors.e.
mutual funds,who generally make investment decisions by adequate research based on
fundamentals and technical analysiglia is among the countries with lowest mutual fund
investment to GDP ratio in the world at 7%. This ratio comparéd. % in USA and 51% in
UK in 2015. In India, mutual fund investments accounted for only 3.4% of the total financial
investments made by individual investancluding HNI and retail asep reports published

by Earnst and Young and Café Mutug@ince thdirst part poses a considerable influence in
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the market, the stock market f ail satmakketact O
prices of the stocks should coincide with the intrinsic values of stocks. If investments made
by small investors gabe channelized throughstitutional investors, for example, through
mutual funds, the market wil| act more rati.
market.
e The Indian stock markes still influencedto a great extertty Fll investmentsrad their

0 hot Aambposesa risk in investing money as their sudden pulling out of money

leads to crashes in the market. It is considered to have the greatest inflnénd&an

stock market and their role needs to be discussed in detail. However,dmmestic

funds are required to nullify the effect of Fll investngemt the form of instructional

i nvest ment to make the I ndian stock mar ket
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CONCLUSIONS



Chapter 6

6.1 Conclusions

The inferences from the research can be sumuped follows:

Test of a price-earnings (Whitbeck-Kisor) valuation model in context of the Indian stock

market

e The model established a negative relationdt@tweenprice-earnings ratio with growth
of earningsper share and std. deviation of earnings per shatea positive relationship
with dividend payout.

e Poor values of Bquared reveals that the model is not validated in the Indian stock
market not only during 200@015 but also during crosectionalperiods of ten yeays

each during the same time frame.
Test of Capital Asset Pricing Model (CAPM) in context of the Indian stock market

e Except for the years 2002003 and 200&007; correlation coefficient between
systematic risk and return did not show tihesired relationship during the time frame of

1996 2015.
To develop and test a customized valuation model

e The esult shows that the Indian capital market discounted the three vaagbkles
(negative relationship)the debtequity ratio (negative relatiship) and beta (strong
positive relationship)explaining the priceearnings ratio for the period of 20@®D15

with a very poor Rsquare value of 9.6%.

104



Test of weak form of efficiency of stock market

e Time pattern of security return: The study clearly shows that it is possible tcaearn
positive return by buying in March and selling in July or Novemiverspective of the
market condition. This contradicts with the weak form of efficienglgich stateshe
movement of the market is random and should not follow any pattern. In an efficient
market, no investor can eaam extra return analyzing the historical seasonal pattern of
stock returs.

e Correlation Bst: The result shows a positive constant tentt negative coefficients for
all the three dependent variables with a very low R squeaiie. The research also
concluded that there is a poor rel ationsh
index (T) (dependent v a rretwrpile.enl, TR mmd FHr ev i o

(independent variables).

Test of semi-strong form of efficiency of stock market

e To satisfy the condition for semstrong form of efficiency, abnormal return should be
observed on the date of announcement but aroither dag. In our experiment,
abnormal positive returnsereobserved on the days fro80 till +30. The study clearly
shows that the Indian capital market fails to satisfy the test of-seamg form of

efficiency and showed existence of insider trading

Test of strong form of efficiency of stock market

e A Study conducted on the movementtloé share price othe 30 selected firms around

day 0 and Cumulative Abnormal Return (CAR) calculated and plotted. The gragtio fail
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generate a pattern which can show thatltiakan capital market satistyre strong form

of efficiency.

6.2 Limitations of the study:

The research hdke followinglimitations

e The WhitbeckKisor model was tested considering the projected, edtareas the model
tested in this researeéhbasedn historical data

¢ In testing CAPM theory, Beta is calculated on daily return of each stock for every year
instead of multiple years covering different stages of the market

e In the stock valuation model, qualitative factors are not considered which hagat
influenced the pricearnings of stocks

e Only two tests are considered verifying weaknfoof efficiency and one test each
considered for serstrong and stronfprm

e The strong form test of effiencyis conducted for 3@tocks

e Since the compositionfahe BSE S & P100index dianged during the perod of study,

thestudy conducted considering tei®cks which reminedonstant during this period.

6.3  Scope for future research:

In this research, though the test of Whitb&&or model failedn the broader market, the same
variables may not be responsible for the paeenings ratio of the market as a whdlet some
other sectespecific variables justify the priegarnings ratio of that particular industry. This

leaves a huge area for further scope of study. Firstly, instead of considering the broader market,
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the multiples could be defined consistently within the industry and among industries. Secondly,
the priceeanings ratio of every industry could be analyzed and compared to find the basic
nature of the multiplier. Thirdly, fundamental variables responsible for the movement of price
earningsratio over time for each industry can be analyzedtheeffects of thechanges of the
variablesto that of the multipliers can be looked into. Moreover, the conclusion of this research
ended with a question mark. Do valuation models work in an inefficient market? The research
tried toshedsome lighton this darker area anghises the questioof the relationship between
valuation andhe efficient market. The efficient market consglitre speed of discounting new
information but ignores accuracy of the price after impounding of the new information. This
leaves a larger spe of future research considering valuation and efficiency togethéh can
reconsi der the very basic definition of Oef
efficiency tests, i.e. weak form, sestrong and strong tests can be conducted toejutig

efficiency of the Indian stock market.
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ANNEXURE |

Major milestones in the history of Indian stock market before and after

liberalization : Pre Liberalization

July 9, 1875: Native brokersrm the Native Sharearfft oc k Br ok er sBombBag.soci at

Membership fee is &®1. The associatiohad318 members.

1899: Bombay Stock Exchange (BSE) accgaen premises

1921: Clearing houses are established for settlement of trades as volume increases
1923: K R. P.Shroff beomes the honorary presideof BSE

1925:TheBombay Securities ContradControl Act (BSCCA)omesnto force

Dec 1, 1939: Stockxchange buildingacquired

1943: Forward trading banned till 1946, only redaoyleliver and hand delivery contracts

permitted

1956: Securitie€ontracs (Regulation Act drafted on the lines of BSCC#omesinto force
1957: BSE beamesthe first exchange in India to get permanent recognition

Aprill, 1966: K R.P.Shroff retiesand Phiroze J Jeejeeboycbenesnew Chairman
June29, 1969: Morarji Deshansforward trading

1973: Construction of P J Towers started

Jan 2, 1986: BSE Sensex launched as the first stock market index witty@@&38the base year
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November 1987: SBI Mutual Fund launsiMagnum Regular Income Scheme
April 1988: Securities anBxchange Board of India (SEBI) established

POST LIBERALIZATION::

January 1992: SEBI given statutory power

May 1992: Harshad Mehta securities sdaneaks

May 27, 1992: Relianceecomeghe first company to make a GDR issue
May 30, 1992: The Capital Issu@Sontro) Act, 1947is repealed

September 1992: Foreign Institutionalvéstors are permitted to invest in the Indian securities

market

November 1992: Finance Minister Dr. Manmohan Singh inaugurates-teCounter

Exchange of India (OTCEI)

October 30, 293: The first private sector mutual fund, Kothari Pioneer Mutual Fund, begins

operation
1993: SEBI banbadlatrading on BSE
June 1994: NSE commences operations in wholesale debt market segment

November 1994: The capital market segment of NSE goes oansti@ading on screen

startedor the first time in India

March 1995: BSE Aime Trading System (BOLT) replaces open outcry system

April 1995: The Nati onal Securities Cleari

corporationstarted
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October 1995: NSE overtakes BSE as the largest stock exchange in terms of volume of trading

April 1996: Nifty is born. The National Securities Clearing Corporation Limited commences

Operations I

November 1996: The National Securities Depository Limiseteated
February 1997: SEBI releases norms for takeovers and acquisitions
May 1997: BSE introduces screbased trading

November 1998: SEBI recognizes Interconnected Stock Exchange founded by 15 regional stock

exchanges. This exchange starts functiomnigebruary 1999

March 11, 1999: Infosys Technologies is the first company to be listed on NASDAQ through

public offering of American Depository Receipt
March 22, 1999: Central Depository Services (India) promoted by BSE commences operations

September 1999CICI becomeghe first Indian company to be listed on the New York Stock

Exchange (NYSE)

October 11, 1999: For t he f i rsakovetthe BO80 mak atB SE 6 s

5031.78

January 2000: BSE creasta 0 Z0 <cat egor yon fA Bl andiBpcongprisingh addi

scripts that breached or failed to comply with the listing agreement

February 2000: Internet trading commenced on NSE. On February 14 2000, BSE Sensex hit all
time high of 6150. On February 21 2000, NSE resqelak market a&pitalization of Rs 11,

94,282 crore
June 9, 2000: BSE and NSE introdsiderivative trading in the form of index future
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January 22, 2001: Borrowing and Lending Securities Scheme (BLESS) launched on BSE to

promote securities lending and borrowegivities

March 2001: Ketan Parekh scdmeaks

May 2001: BSE advesscompulsory DEMAT for B2 scripts
June 1, 2001: Index options strading on BSE

July 9, 2001: A SEBI directive barcarry forward. All major securities moved to rolling

settlement, opdns of individual scripts start trading on BSE
November 9, 2001: BSE and NSE launch futures in individual stocks
August 19, 2005: BSE bemes a corporate entity

October 1, 2008: Currency Derivative introduced

October 4, 2010: SENSEX Futures launched

Novenber 12, 2010: Volatilityndexcommences

November 28, 2013: Currency Derivative (BSE CDa{)nched

January 28, 2014: InterdRateFutureslaunched

Source: Business Today, January 20, 20026%2
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ANNEXURE Il

Mail sent to Mutial Fund houseasking forfeedback

Dear Sir,

This is to inform you that | am a professional banker presently pursuing PhD from ICFAI
University, Ranchi under guidance of DBubir Sen, Deaand Head of the Departme&ypreme
Knowledge Foundation Group bfstitutions Kolkata andDr. B. M. Singh, Dean Faculty of
Management StudiefCFAI University, Jharkhand, Ranchi

The topic of my research:is

A STUDY OF EFFICIENT MARKET HYPOTHESIS AND ITS IMPACT ON VALUATION
MODELS IN INDIAN STOCK MARKET, WITH SPECIFIC REFERENCE TO POST
LIBERALIZATION PERIODO

For the research purpose, | need feedback from fund managers who are working in Indian stock
markes on the Price Earninggaluation model.

| will be grateful if you to go through the feedback form ana gour views to the following

email addresd would also request you forward this mail anairculateit among other fund
managers and analysts. If you need any further clarification, please feel free to contact me at any
time.

Mr. SouravMazumder
CAIIB, CFA (ICFAI), FRM
souravmazumder@rediffmail.com
Contact No: 090518 21438

094334 43292
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Feedbackorm

A STUDY OF EFFICIENT MARKET HYPOTHESIS AND ITS IMPACT ON
VALUATION MODELS IN INDIAN STOCK MARKET, WITH SPECIFIC
REFERENCE TO POST LIBERALIZATION PERIOD

Studies on asset valuation on pricing have long been a mainstay in research on finance.
Valuation is a process of estimating the worth of an asset. Valuations\@oeant not only

from the point of view of investment analysis, but also include decisions on merger and
acquisition, capital budgeting, financial reporting, determination of tax liability, litigation and
due diligenceamong others. Researchéhaveworked on various genres of valuation models:
however, despite over five decades of extensive research in this area, research findings remain
inconclusive.

A valuation model is a mechanism that uses a series of historical data to arrive at the intrinsic
value of a financial asset. Valuation of stocks is done using various types of models. The first
generation models include 6absolute valued mo
of stock using future benefits. Absolute valuation models attéoniitd the intrinsic value of a

stock based only on fundamentals. While absolute value models are widely accepted in the
academic fraternity of its rigor, they are seldom used by practitioners (Bing, 1971). Researchers
value stocks by applying a closersgate of earnings multiples (usually price to earnimgs

simple PE multiple).The approaches to the establishment of the PE multiple covers a wide range.
Most researchers use historical PE stocks or the historical PE multiple of a stock or a panel data
across a particular industry or a market proxy (usually an index). Another distinctive approach is
to list and discuss a set of factors that are perceived to affect PE multiple-s€cteral
regression analysisused to define the weights on a set ghdthesized determinants of a stock

price over a period of time.

One of the earliest empirical studies to use this approach was (Whikisok, 1963) based on

the US stock market. According to this modeie PE multiple of a stock was found to be the
functions of its earnings growth, dividend payout and standard deviation of the earnings growth.
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The relationship was defined as PE multip2=+ 1.5 (projected earnings growth rate) + 6.7
(dividend payout) 0.20 (variation in earnings).

This representan equation which can be used to arrive at the theoretical PE multiple for any
stock by substituting the values of the independent variable foreltestery important to note

that the model worked for the stock market as a whole (applicable for amk $isted in the
market) justifying the market value and not for particular industry.

The researcher initially attempted to replicate the model in the Indianxtdrased on panel

data from 199€015 However the results remain inconclusive. The pokesitesults could have

been that the Indian market is not efficient enqughhe attributes of the model are not relevant

in the Indian context. In this regard, the researcher wishes to have your opinion and suggestions
on thequantifiable macroeconomic and firrapecific variables (at least five) that are relevant in
building the Priceearning (PE) model.

Factors that affect the PE ratio of a stock in context of Instek market:

1) 2) 3) 4) 5)
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ANNEXURE 111

Publicatiors and presentatiorntsy the scholam the research area

Publications:

1. SouravMazumdet.alAsset Valuation: A synthesis of Exisfj Literature and New
InsightsThe Institute of Cost Accountantslodlia. Volume 42, No. 1April 2016 pp. 45
52.

2. SouravMazumdet. al Efficient Market Hypothesis: Atudy on Indian Capital Market.
The Institute of Cost Accountants of Indi@lume 42, No. IV January 2017 pp-B9.

3. SouravMazumdet.al Stock Valuatio model: A Study of Models in Use and
Development of a Customized Model in Indide ICFAI University, Jharkhand, Volume
5, Issue 1, May 2017 pp9d

Presentations:

1. 6 Asset Vaynthesisof@xistndA I1Siterature and New | ns
060Gl obsyn Management Conference 201506 organ

Kolkata on 18Dec2015 and won the best paper award.
2. (Btock Valuation modsi A Study of Models in Use and Developmeoit a Customized

ModelinIndidd@ presentedl i Dother &bt Conf erence org
University, Jharkhandé on 09Mar 2017 and ow

115



ANNEXURE IV

Resuls of WhitbeckKisor model

2000-2009

Model Summary

Std. Error
of the
Model R R Square |Adjusted R Square| Estimate
1 166° 027 022 13.09036
ANOVA®
Sum of
Model Sguares df Mean Square F Sig.
Regression 2640968 3 880.323 5137 0022
Residual 93732.593 547 171.358
Total 96373.561 550
Coefficients®
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
(Constant) 16.696 875 19.083 .000
g _eps -.021 012 -.076 -1.810 071
sd_eps -015 054 -012 -.280 780
div_pay out 1.023 298 148 3.431 001
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Result of Whitbeckisor model

20012010

Model Summary

Adjusted R | Std. Error of
Model R R Square Square | the Estimate
1 77 031 026 13.08243
ANOVA
Sum of Mean
Model Squares df Square F Sig.
1 Regression 3277977 3] 1092.659 6.384 0007
Residual 101321.601 592 171.151
Total 104599.578 595
Coefficients
Standardize
Unstandardized d
Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 17.748 856 20.729 .000
g_eps -.026 .01 -.096 -2.383 017
sd_eps -.045 .050 -.037 -.895 371
div_pay_out 1.005 274 151 3.661 .000
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Result of Whitbeckisor model

20022011

Model Summary

Adjusted R | Std. Error of
Model R R Square Square the Estimate
1 210° 044 .039 13.12235
ANOVA
Sum of Mean
Model Squares df Square F Sig.
1 Regression 4902.924 3| 1634.308 9.491 0007
Residual 106589.346 619 172.196
Total 111492.270 622
Coefficients
Standardize
Unstandardized d
Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 19.481 854 22.815 .000
g_eps -.039 0M -139 -3.527 .000
sd_eps -100 047 -.085 -2.132 033
div_payout 968 255 151 3.791 .000
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Result of Whitbeck<isor model

20032012

Model Summary

Std. Error
Adjusted R of the
Model R R Square Square Estimate
1 2198 045 041 13.33991
ANOVA
Sum of
Model Squares df Mean Square F Sig.
1 Regression 5403.196 3 1801.065 10.121 0007
Residual 114423.984 643 177.953
Total 119827179 646
Coefficients
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 20.620 872 23.644 .000
g_eps -.036 0M -127 -3.290 .001
sd_eps -144 046 -122 -3.129 .002
div_payout 895 242 144 3.702 .000
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Result of Whitbeck<isor model

20042013

Model Summary

Std. Error
Adjusted R of the
Model R R Square Square Estimate
1 2172 047 043] 14.57980
ANOVA
Sum of
Model Squares df Mean Square F Sig.
1 Regression 7019.891 3 2339.964 11.008 0007
Residual 141572.041 666 212.571
Total 148591.931 669
Coefficients
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 22515 952 23.644 .000
g_eps -.037 012 - 117 -3.069 .002
sd_eps -.206 049 -.162 -4.234 .000
div_payout 809 255 21 3177 .002
Source
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Result of Whitbeck<isor model

20052014

Model Summary

Std. Error
Adjusted R of the
Model R R Square Square Estimate
1 2157 046 0421 1515287
ANOVA
Sum of
Model Squares df Mean Square F Sig.
1 Regression 7546.026 3 2515342 10.955 0007
Residual 156134.359 680 229.609
Total 163680.385 683
Coefficients
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 23.206 976 23770 .000
g_eps -.037 013 =111 -2.943 .003
sd_eps -197 048 -155 -4.100 .000
div_payout 863 247 131 3.490 .001
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Result of Whitbeck<isor model

20062015

Model Summary

Std. Error
Adjusted R of the
Model R R Square Square Estimate
1 2357 {055 051 16.00336
ANOVA
Sum of
Model Squares df Mean Square F Sig.
1 Regression 10208.784 3 3402.928 13.287 0007
Residual 175433.653 685 256.108
Total 185642.437 688
Coefficients
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 24.534 1.036 23.677 .000
g_eps -.040 013 =111 -2.964 .003
sd_eps -.236 1050 -A77 -4.743 .000
div_payout 848 236 133 3.585 .000

122

Source: Compiled data



Rank distribution of Beta and return of portfolios from 1996-2015

ANNEXURE V

RANK 1996 RANK 1997 RANK 1998 RANK 1999
BETA RETURN BETA RETURN BETA RETURN BETA RETURN

1 3 1 7 1 1 1 6

2 9 2 5 2 5 2 4

3 8 3 10 3 7 3 3

4 1 4 4 4 4 4 2

5 10 5 6 5 3 5 9

6 4 6 1 6 8 6 1

7 2 7 2 7 9 7 10

8 5 8 9 3 2 8 7

9 6 9 3 9 6 9 3

10 7 10 8 10 10 10 5
RANK 2000 RANK 2001 RANK 2002 RANK 2003
BETA RETURN BETA RETURN BETA RETURN BETA RETURN

1 9 1 10 1 2 1 5

2 8 2 8 2 1 2 1

3 1 3 7 3 4 3 2

4 6 4 4 4 3 4 3

5 3 5 9 5 5 5 7

6 10 6 3 6 6 6 9

7 4 7 2 7 9 7 6

3 5 3 6 3 7 8 4

9 7 9 1 9 8 9 8
10 2 10 5 10 10 10 10
RANK 2004 RANK 2005 RANK 2006 RANK 2007
BETA RETURN BETA RETURN BETA RETURN BETA RETURN

1 6 1 2 1 1 1 1

2 5 2 9 2 6 2 2

3 7 3 4 3 3 3 3

4 1 4 5 4 2 4 4

5 3 5 6 5 4 5 9

6 8 6 3 6 10 6 6

7 9 7 10 7 5 7 7

3 4 8 3 8 3 3 10

9 2 9 1 9 7 9 3

10 10 10 7 10 9 10 5
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RANK 2008 RANK 2009 RANK 2010 RANK 2011
BETA RETURN BETA RETURN BETA RETURN BETA RETURN
1 10 1 8 1 10 1 10
2 9 2 2 2 9 2 9
3 7 3 1 3 8 3 8
4 4 4 5 4 6 4 6
5 8 5 4 5 7 5 7
6 3 3] 6 6 2 6 5
7 5 7 7 7 4 7 4
8 6 8 3 8 5 8 3
9 2 9 10 9 3 9 2
10 1 10 9 10 1 10 1
RANK 2012 RANK 2013 Rank 2014 Rank 2015
BETA |RETURN BETA RETURN Beta Return Beta Return
1 3 1 10 1 4 1 1
2 6 2 9 2 8 2 6
3 5 3 8 3 5.5 3 9
4 1 4 6 4 7 4 8
5 7 5 7 5 9 5 2
6 9 6 4 6 3 6 7
7 10 7 5 7 10 7 4.5
8 8 8 3 8 1 8 4.5
9 4 9 2 9 5.5 9 3
10 2 10 1 10 2 10 10
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ANNEXURE VI

CALCULATION OF CUMMULATIVE ABNORMAL RETURN (CAR) i SEMI STRONG FORM
OF EFFICIENT MARKET HYPOTHESIS

DAYS CAR DAYS CAR DAYS CAR
-30 -0.72 -10 0.40 11 3.46
-29 -0.31 -9 0.52 12 3.34
-28 -0.80 -8 1.35 13 2.82
-27 -1.40 -7 1.49 14 3.45
-26 -1.50 -6 2.92 15 3.26
-25 -1.64 -5 2.96 16 3.66
-24 -1.75 -4 2.55 17 4.32
-23 -1.34 -3 2.12 18 4.58
-22 -0.89 -2 2.62 19 4.48
-21 -1.52 -1 3.52 20 4.39
-20 -1.54 0 3.11 21 3.70
-19 -1.61 1 2.35 22 3.38
-18 -0.34 2 1.45 23 3.66
-17 -0.45 3 2.25 24 5.05
-16 -0.28 4 2.44 25 5.38
-15 -0.54 5 2.73 26 5.99
-14 -0.61 6 3.30 27 5.87
-13 -0.64 7 3.30 28 4.95
-12 -0.18 8 3.46 29 4.72
-11 -0.19 9 3.74 30 4.35

10 3.16
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CALCULATION OF CUMMULATIVE ABNORMAL RETURN (CAR) i STRONG FORM OF
EFFICIENT MARKET HYPOTHESIS

DAYS CAR
-30 0.16
-29 0.49
-28 0.27
-27 0.13
-26 -0.11
-25 0.33
-24 0.72
-23 0.73
-22 0.27
-21 -0.26
-20 -0.16
-19 -0.60
-18 -0.16
-17 -0.40
-16 0.14
-15 0.26
-14 -0.23
-13 -0.52
-12 -0.46
-11 -0.27

DAYS CAR
11 1.38
12 1.32
13 1.11
14 1.09
15 0.40
16 1.15
17 1.30
18 0.92
19 0.55
20 0.46
21 0.33
22 0.70
23 0.52
24 1.13
25 1.21
26 0.78
27 0.78
28 0.36
29 0.25
30 0.09

DAYS CAR
-10 0.46
-9 1.05
-8 0.47
-7 0.37
-6 0.43
-5 0.84
-4 1.25
-3 1.37
-2 1.14
-1 0.59
0 1.09
1 0.91
2 0.51
3 0.01
4 0.16
5 0.54
6 1.07
7 1.53
8 1.10
9 1.11
10 1.10
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Glossary

Beta: Betarepresents the measure of extent to whiclréhern of financial asset fluctuates with
the return on the market portfolio. It is measured as the covariance between the return of
financial asset upon the variance of the market return.

Capital market: It is the market where financial assets are traded that have a long or indefinite
maturity. It is divided by two segmentzimary market and secondary market.

Cost of equity capital: The rate of return required by equity shareholders.

Debt/Equity ratio: Debt Equity is measured by the total debt (shonnt@nd long term) upon
net worth and preference capital.

Financial risk: Financial risk refers to the risk arising from capital structure, i.e. the proportion
of debt and equity in the capital structure.

Interest coverage ratio: Interestcoverage ratio is another kind of leverage ratio which shows
the relationship between debt servicing commitments and the source for meeting this burden.
Interest coverage ratio is represented as Earnings before Interebtveesd (EBIT) upon debt
interest.

Price-earnings ratio: Priceearnings ratiois measured by market price per share upon earnings
per share.

Return on Capital Employed (ROCE): The numerator is the operating profit instead of net
profit as considered in threturn on equity formula. It represents the ratio of the operating profit
in proportion of the shareholdéequity and is widely used as a profitability ratio.

Return on Equity (ROE): The numerator of this ratio is the profit after tax less preference
dividends and the denominator includes all contributions made by equity shareholders (Paid up
capital + Reserves and surplus). The Return on Equity (ROE) measures the profitability of the
equity funds invested in the firm. It is regarded as a very importaasume because it reflects

the productivity of the ownership (or risk) capital employed in the firm.

Return on Investment (ROI): It is measured as the earnings before interest and taxes upon the
investment made by the company. ROI is the measure of tireebsiperformance and verified

if it is internally consistent. It abstracts away the effect of financial structuresaerdinently

used for inteffirm comparison.
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