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ABSTRACT
It is usually believed that the markets in deveatgpand less developed countries are not

efficient in semi-strong form or strong form. Eféat capital market is one which prices
fully reflect the available information. An importaimplication of efficient market
theorists is that stock market should approximatelpw a random walk. The Random
walk Model states that present market price it indicator of the future market price
with an error term that is stochastic in naturené¢éethe next period’s price is anybody’s
guess.

The purpose of the study is to empirically tesethier NSE indices follow random walk
or not, that is to determine whether NSE conformghe efficient market hypothesis or
not. If NSE follows random walk, the share pricasmot be predicted or forecasted using
predictive model developed using the historicaladddence NSE will be classical
example of efficient capital market in developirapeomy in the weak form.

The research study assessed the variance ral&Bf20 share index and NASI at lag g
and corresponding Z-statistic for different speefion of the error Et term behavior
between operational periods¥ March 2004 to 30 April 2009 and 1 January 2008 to
30" April 2009 respectively. It adopted a model in dam walk first designed by
Bachelier in 1990 but modified by substituting $tquices by NSE share indices. The
study population will comprise of the NSE 20 shiadices points and NASI. The study
used secondary data collected from NSE daily ing¢urn files, daily newspapers and
internet.

NSE was found to follow random walk, hence accaydia this project; it has been
classified as efficient market in a developing emog under weak form of Market

Efficiency. The information is significant to difient stake holders in making informed



decisions in relation to the share prices, bettdicies to regulate the players in CMA,

proper planning and also form a basis of furtheeaech on the subject.
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CHAPTER ONE
INTRODUCTION

1.1Background to the study

It is usually believed that the markets in deveatgpand less developed countries are not
efficient in semi-strong form or strong form. Randavalk has become prominent in the
macroeconomics literature since the developmentatibnal expectation, they are
implications, for example, of the efficient markegpothesis for real stock prices, of
hysteresis models of unemployment, and of the peemaincome hypothesis of

consumption (Kennedy, 1996).

From a statistical dictionary, a random walk isiked as a walk in which the walker's
movements are a consequence of a sequence of atisesvon one or more random
variables. For instance, suppose that, at eachpgomg an individual walks one step to
the left (with probabilityp) or one step to the right (with probability @- This simple

Markov process is a one-dimensional random walk.

The Random Walk Model states that present markee ps the best indicator of the

future market price with an error term that is ststic in nature. Hence the next period’s
price is anybody’s guess. In an Efficient markes mot possible to make profits based on
past information hence the prediction of future@rconditional on the past prices on an
average should be zero. In the most efficient ntattke future prices will be totally

random and the price formation can be assumed todbechastic process with means in
prices change equal to zero. Alexandsr,al (1989) points out that in most efficient

market the future price will be totally random ahe price formation can be assumed to



be a stochastic process. The random walk assuraes fixed drift in the price change
from one period to another with a component ofenoent that are independently and
identically distributed. The increment term has exozmean and a fixed variance

(homoskedasticity).

Kangila(2007) basing his argument on the signifitea of the relationship between
dividends declared and effect on share price, loacluded that only twenty percent
(20%) of the share price of the companies responutesitively to the amount of

dividends declared. He found out that some shanesgincreased significantly even
when the companies made loses and no dividendardetle.g. National Bank of Kenya
and Uchumi supermarkets. In general he concludatsimare prices are not influenced

by any information about the company’s previousslayents or trading.

Brealeyet al (1995) points out that if stock’s price follow andom walk, the odds of an
increase or decrease during any day, month, ordearot depend at all on the stock’s
prices. Stock prices traded in the bourse seemsataler randomly, virtually equally
likely to go up or go down on any particular daggardless of what had occurred on the
previous day.

Kennedy (1996) defines random walk in terms of meconomic data that are
nonstationary in nature as this period's valugjisaéto last period's value plus a random

error, even after a deterministic trend has beemowed.



Mishkin (2004), points out that while the theory idtional expectation was being
developed by monetary economists, financial ecostsmivere developing a parallel
theory of expectation formation in financial masketalled the efficient market
hypothesis which led to the same conclusion asdhedtional expectation theorists that
expectation of financial markets are equal to ogtirforecast using all available
information. An important implication of efficiemharket theorists is that stock market
should approximately follow a random walk. In fasthen people mention the random

walk theory of stock prices, they are in realitiereng to the efficient market hypothesis.

For many yearseconomists, statisticians, and teachers of fin&uase been interested in
developing and testing models of stock price badrav®ne important model that has
evolved is the theory of random walks. This theoagts serious doubt on many other
methods for describing and predicting stock pricehdvior-methods that have

considerable popularity outside the academic world.

An efficient market is defined as a market whererghare large numbers of rational
profit-maximizers actively competing, with eachitiy to predict future market values of
individual securities, and where important currigribrmation is almost freely available
to all participants. In an efficient market, compeh among the many intelligent
participants leads to a situation where, at anytpimi time, actual prices of individual
securities already reflect the effects of inforrmatbased both on events that have already

occurred and on events which as of now the marieeats to take place in the future.



Under Weak Form of Market Efficiency, the priceaokecurity reflects all the available
information about the economy, the market and geeific security and that price adjust
immediately to new information. Pandey (2006), poiout that the security prices reflect
all the past information about the price movemenaiWeak Form of Efficiency. It is

therefore, not possible for an investor to predlittire security by analyzing historical
prices and achieve a performance (return) bett@n the stock market index, that is,
investors cannot make more than a fair (requiretyrn using information based on

historic price movement. Stock market share index

The Stock Market is one of the most closely obsr@eonomic phenomenons in the
world. Market indicators meet the demand for measwf stock market performance.
Such indicators quantify movements in stock magk#étes, and act as a standard in
evaluating the returns on money invested in thekstoarket. Stock market indices as
aggregate measures are an instrument to meetftmmation requirement of investors by
characterizing the development of global marketsl apecified market segments
(descriptive function). Presently, In Kenyan stadarket, that is, the Nairobi Stock
Exchange, two major indices are used, that is,dbaistock Exchange, NSE 20 share
index reconciled from previously used NSE Sharexn@966=100) and its compliment,
the NSE All Share Index, NASI introduced on"™2Bebruary 2008, backdated t&' 1

January 2008 to replace AIG (EA) 27 Share Indedexnnumbers are applied in the
measurement of movements at the stock market. Adexinnumber effectively

summarizes hundreds of price movements. There alegrice and volume index. The

volume of shares traded might be as important ascltange in a market index since



substantial price increases and decreases areamitempanied by heavy trading activity.

(Obtained from NSE website)

1.2 Statement of the problem

Market efficiency has been and is likely to conérto be a matter of intense debate in
investment community. Economists agree that it eésirdble to see that capital is
channeled to places where it will do most goodwhich case, a reasonable goal is to
encourage the establishment of allocatively effitimarkets in which the firms with the
most promising investment opportunities have acteseeded funds at affordable costs.
This is ensured by informationally efficient market

In efficient market, actual price of a securitylvaé a good estimate of its intrinsic value
(an equilibrium price) which depends on the earmiatgntial of the security. The earning
potential of the security depends on such fundaahefdactors as the quality of
management, the outlook of the industry, reportedfits and general economic
conditions prevailing at that time.

Empirical studies on random walk theory based owneldped markets (Lo and
Mackinlay, 1988; Paet al, 1991; Kimet al, 1991; Koh and Goh, 1994; Campbell, 1997,
Mobarek and Keasey, 2000 and Abraham et al, 20822 lielded mixed findings. For
example, Lo and Mackinlay (1988) found a positivkoaorrelation for weekly holding
period returns not only for the entire sample bsib dor all sub-periods. Paet al (1991)
applied variance ratio test on daily and weeklymet for a five year sample period in
Taiwan, Hongkong, Japan, South Korea and Singapbiey rejected the null hypothesis

of randomness for both daily and weekly returnsSimgapore, South Korea and Japan.



Koh and Goh (1994) tested the random walk hyposh@siMalaysian stock indices. The
results revealed that Malaysian stock market fodldwandom walk in the long run.Grieb
and Geyes (1999) employed variance ratio on westdgk returns to re-examine the
Brazilian market which indicated evidence in favotithe random walk.

The study of rejection of random walk in the shaiee due to mean reverting tendency
which is a consequence of persistence of one siddldy in share price was first
presented by De Bondt and Thaler (1985). The poesehmean reverting tendency and
absence of random walk in United States stocksomairmed by studies of Poterba and
Summers (1988) and De Bondt and Thaler (1989). réfection of the random walk
model by Lo and Mackinlay (1988) was mainly dud#éthavior of small stocks. But this
could not be attributed entirely to the effect bé tinfrequent trading on time varying
volatilities. They used simple specification tegséd on variance estimators to prove that
stock market did not follow a random walk. Fama &nehch (1988) who discovered that
for the USSM, 40% of the variations of longer holgliperiod returns were predictable
from the information on past returns.

A study conducted by Sunde and Ziwanomoyo (2008Ximbabwe stock Exchange,
ZSE found that using monthly data from January 1R88ember 2006, ZSE did not
follow a random walk and therefore was not effitienthe weak form. This meant that
past prices had an influence in the determinatiofuture prices and this provided an
opportunity for out-performance by skillful finaati managers and investment
specialists. During the period studied investmerdlysts and managers of companies
were able to take advantage of these investmerdrappties to make abnormal returns

from the ZSE.



Presently, in Kenya, some Investment advisors hHgiemploy technical analyst
approach in advising their clients. This is in e¢ast to the random walk theory as
advocated by efficient market hypothesis where esglge price changes in individual
securities are independent, implying that a serfestock prices changes has no memory,
that is, past history of the series cannot be wgqatedict the future in any meaningful
way.

From the foregoing, empirical analysis of randonlkwzas been conducted in various
stock markets globally to establish whether theyfaon to efficient market hypothesis.
Despite Dickinson and Muragu (1994) findings thatirbbi stock Exchange amongst
other emerging stock market is efficient stock reggkyet it is generally assumed that
the emerging markets are less efficient than tiveldped markets.

Kangila (2007) used correlation coefficient thabis definition a measure of degree of
linear relationship between any two variables. €lation analysis is non directional and
only considers relationship as the critical aspiaoes not give a clear indication as to
whether dividend declared is the best independanabie (Economic Plausibility). The
presence of correlation between two variables da¢snecessarily mean that there is a
cause and effect on the relationship between tlevaviables. Correlation only implies
that the variables move together in the same dire¢positive correlation) or opposite
direction (negative correlation). There is neecetoploy a better method of analyzing
whether share prices depends on the previous dagdsig at NSE. The variance ratio
derived from regression analysis will be used ia study.

There has been no consensus on whether randomapplles in the stock exchange.

There existed a gap hence continuous research isnatka to reach an ultimate



conclusion about the level of efficiency of leswveleped market is necessary. It was
therefore necessary to conduct such analysis &airebi stock Exchange, NSE.

It was on the strength of this background thatstisely sought to empirically test whether
NSE indices follow random walk or not. The studyglot to establish whether NSE

conforms to the efficient market hypothesis or not.

1.3 Research objective

To empirically test Random Walk model for NSE irefic
1.4 Importance of the study

This study will empirically test whether NSE shanelices follow a random walk to
establish whether NSE conforms to efficient markgiothesis or not. If the NSE will be
found to follow a random walk, then it will be c&fsed as efficient market in the weak

form a developing economy. This study will be siigiaint to the following stakeholders:

Corporate Managers of Multi-national companies

The corporate Managers of Multi-National Compairésrested in trading their shares at
NSE, will make informed decisions in relation teeithshare prices, which cannot be
predicted using a forecasting model or any histbritata because random walk has no

memory.

Capital Market Authority (CMA)

Capital Market Authority (CMA) being a regulatorydy will be able to make better
policies in order to regulate the players in thgiGh Market Sector e.g. Stock brokers,

bond traders and other interested parties in tHe.NS



The Government of Kenya

The Ministry of Finance will be in a position toapl well especially in the area of
privatization. When the Government is planning t load its shares from public
parastatal, will have detailed information about financial market and the expected

selling price of her shares.

The Academics

There is very little literature in relation to ramd walk especially in the developing
countries. This research thus aims at shading tigitein this field and forms the basis
for further research on this subject. It will alselp the academics to use this study as an

example when teaching random walk theory.



CHAPTER TWO
LITERATURE REVIEW

2.0Introduction

This chapter reviews prior studies, highlights essuhat are related to this study. In
addition it also reviews theories related to thedgtand discusses the conceptual
framework, which help to appreciate the idea behimedstudy. This section will thus be

discussed under the following subheadings as faliow

2.1Theoretical Literature

2.1.1The Genesis of random walk in stock prices

Brealeyet al (1995) points out that the idea of stock markédowang random walk was
first suggested by a British statistician Mauricenidall in 1953 in a conference held by
the Royal Statistical society in London to discuss paper titled; the analysis of
economic time series part one with the subjectigussion being the behavior of stock
and common prices. This, he came up with, afteimgalooked for regular price cycles in
stock, but to his surprise he could not find thédrama(1960)persuasively made the
argument that in an active market that includes ynamll informed and intelligent
investors securities will be appropriately pricedl aeflect all available information. If a
market is efficient no information or analysis daexpected to result in outperformance

of an appropriate benchmark.

2.1.2Theory of efficient market hypothesis

Levich (1998) asserts that the classical definitmefficient market was formally

developed by Eugene Fama in 1970. He defined aciezif capital market as one in

10



which prices in the market fully reflects availablgormation. If this condition is

satisfied, market participants can not earn momvedaverage returns without accepting
above average risks (Malkiel, 2003,) that is, ualsor risk-adjusted profits on the basis
of available information. According to this, a dtamarket is seen as more efficient the
faster market relevant information is incorporaiteid assets prices. Under fully efficient
markets, past information should not affect retumgpresent period (Fratzscher, 2002).
Market efficiency does not mean that the marketgoof a stock should equal the true
value of the stock. What it means is that errorhexmarket price, that is, over or under
valued of the true value, should be unbiased amdomaly deviated. Based on this
argument, the existence of random deviation prevemnestors from finding those over

or undervalued stocks.

2.1.3 The Dumb Agent Theory

States that many people making individual buyimgl @elling decisions will better
reflect true value than any one individual canfim@ance this theory is predicated on the

efficientmarkethypothesifyEMH). One of the first instances of the Dumb Agé&heory

in action was with the Policgknalysis Market (PAM); a futures exchange developed by

DARPA. While this project was quickly abandoned by ®entagonits idea is now

implemented in_futureexchangesind predictiommarketssuch as IntradeNewsfutures

and_Predictify

While first mentioned strictly by name in relatioma PAM in 2003, the Dumb Agent

Theory was originally conceived (as the Dumb SnMarket) by JamesSSurowiecki

(1999). Here, Surowiecki differentiated from the HMtating that it "doesn't mean that

11



markets are always right." Instead, he argues itietkets are subject to manias and
panics because "people are always shouting out'stuek picks. This, in turn, results in
other investors worrying about these picks and Imeconfluenced by them, which
ultimately drives the markets (irrationally) updowwn. His argument states that if market
decisions were made independently of each othdryéth the sole goal of being correct
(as opposed to being in line with what others dreosing), then the markets would
produce the best choice possible and eliminateebiasuch as_Groupthinkthe

Bandwagoreffectand the Abilen®aradox

2.2 Empirical studies

2.2.1 Empirical evidence of independence

Over the years a number of empirical tests of thedom-walk theory have been
performed. The main concern of empirical researcithe random-walk model has been
to test the hypothesis that successive price clsaage independent, that is, successive
price changes are generally random and that thelaton between stock prices from
one day to the next day is virtually zero. Breadtyal (1995), Points out that historical
path of prices gives no useful information abowg fhture — just as a long series of
recorded heads and tails gives no information ablmithext coin toss. Pandey, (2006)
asserts that most empirical tests have shownhbeat exists serial independence between

the security prices over time, implying that shaees behave randomly.

Brealeyet al (1995) asserts that researchers have looked at diid@rent stocks in many

different countries and for many different periotisey have calculated the correlation

12



coefficient between these prices change, they Hagked for runs of consistently
positive or negative price changes, and they hamalated mechanical trading rules that
try to exploit trends or cycles in stock prices.thfiemarkable unanimity researches have

concluded that there is little information in seqgee of past stock price changes.

Two different approaches have been followed. Fits¢re is the approach that relies
primarily on common statistical tools such as $extarelation coefficients and analyses
of runs of consecutive price changes of the same. 4f the statistical tests tend to
support the assumption of independence, one thiemsithat there are probably no
mechanical trading rules or chartist techniquesetasolely on patterns in the past
history of price changes, which would make the etgx profits of the investor greater
than they would be with a simple buy-and-hold polithe second approach to testing
independence proceeds by testing directly diffenmeichanical trading rules to see
whether or not they provide profits greater thag-bod-hold (Mishkin, 2004). Research
to date has tended to concentrate on the statiafpppsoach to testing independence since

its results has been consistent and impressive.

The random walk model was first developed by Baeheh 1900 in which he asserted
that the successive price change between two eisoddependent with zero mean and
its variance is proportional to the interval betwedeo time periods. Accordingly, the

variance of weekly changes should be five timesvtreance of daily changes (assuming

the market remains closed on the weekends-likeSE)NThis concept is exploited in the

13



variance ratio test which has been widely useeésbthe random walk hypothesis various
markets.

Lo and Mackinlay (1988) found a positive autockatien for weekly holding period
returns not only for the entire sample but alsoalbsub-periods. Pagt al(1991) applied
variance ratio test on daily and weekly returnséddive year sample period in the five
ASMs namely; Hong Kong, Japan, Singapore, Soutre&oand Taiwan. They rejected
the null hypothesis of randomness for both daily aeekly returns for Korea, Singapore
and Japan. The null hypothesis for Hong Kong datyrn index and the Taiwan weekly
return index was also rejected. Their result inididahat all the returns based on the five
market indices were positively auto correlated pkcer Japan. Kimet al (1991)
examined the random walk process of stock priceadiyg weekly and monthly results
in five Pacific-basin stock markets. The findingeoyded evidence that the mean
reversion was only a phenomenon of the pre World MMaeriod and not a feature of the
post-war period. They found that the variance rdsets produced positive serial
correlation.

Dickinson and Muragu (1994) found efficient stockriets in several emerging markets
(Kuwait, Greece and Nairobi). Koh and Goh (1994})dd the random walk hypothesis
by extending the framework of Cochrane (1988) onaysan stock indices. The results
revealed that Malaysian stock market followed randwealk in the long run. Campell
(1997) used variance decomposition method for stetrn and concluded that the
expected stock returns changes through time inirly faersistent fashion. Grieb and
Geyes (1999) employed variance ratio on weekly kstoeturns to re-examine the

Brazilian market which indicated evidence in faebthe random walk

14



For retail investor, tests of the Alexander filtechnique used by chartists tend to support

the random-walk model.

2.2.2Empirical evidence against independence

Various studies have rejected the random walkitegp exhibition in many markets.
One of the earliest studies that focused on thedMidast was done by Butler and
Malaikah (1992). They examined the behavior of vidiial stock returns in two stock
markets, Saudi Arabia and Kuwait, over the perid@B5t1989. They used serial
correlation and run several tests to evaluate thakwiorm of efficiency in these two
stock markets. The study tried to investigate tin@larities and dissimilarities of these
stocks, regarding exchange mechanisms and effigidiey concluded that institutional
factors contribute to operational inefficiency imusli Arabia stock market and less
pronounced but significant autocorrelations for ynaduwait stocks similar to other
thinly traded markets. Another study, by Al-Lough&t995), used different statistical
techniques on the Kuwait market index; it concludiedt this index does not follow
random walk as it shows signs of stationarity.

Maborek and Keasey (2000), in their study to wtadeks evidence supporting the
existence of at least weak-form efficiency of theaka Stock Exchange (DSE), used
sample which included the daily price indices dftlaé listed securities on the DSE for
the period of 1988 to 1997. The hypothesis of teidy was whether the Dhaka Stock
Market is weak form efficient. The results of botbn-parametric (Kolmogrov—Smirnov
normality test and run test) test and parametrst {e Auto-correlation test, Auto-
regression, ARIMA model ) provide evidence that share return series do not follow

random walk model and the significant autocorretatio-efficient at different lags reject
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the null hypothesis of weak-form efficiency. Theuks were consistent in different sub-
sample observations, without outlier and for indual securities.

A recent study by Abraham et al, (2002) testedrémelom walk hypothesis (RWH) and
market efficiency hypothesis for three Gulf cousgrinamely Saudi Arabia, Kuwait and
Bahrain. Their results could not reject the RWH &audi and Bahraini markets, while

the Kuwaiti market fails to follow a random walkhigh means it is inefficient.

The study of rejection of random walk in the shariee due to mean reverting tendency
which is a consequence of persistence of one siddldy in share price was first
presented by De Bondt and Thaler (1985). The poesehmean reverting tendency and
absence of random walk in United States stocksomairmed by studies of Poterba and
summers (1988) and De Bondt and Thaler (1989). rEection of the random walk
model by Lo and Mackinlay (1988) was mainly dud#éthavior of small stocks. But this
could not be attributed entirely to the effect bé tinfrequent trading on time varying
volatilities. They used simple specification tegséd on variance estimators to prove that
stock market did not follow a random walk. Farma &mench (1988) who discovered
that for the USSM, 40% of the variations of londaslding period returns were
predictable from the information on past returns.

The variance ratio test was proposed by Lo andkiéy in 1988 to test random walk
hypothesis. The study compared various estimatengetl from data at various levels of
frequency for weekly stock market return in the NEY&nd ASE for a period of over
thirty-two years. They improved the variance rasimtistics by taking overlapping

periods and corrected the variance used in estigidhie statistics for bias. They also
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proposed a test statistics Z*, which is robust wniie heteroscedastic random walk
hypothesis, hence can be used for a longer timiessanalysis. They conducted an
extensive Monte—Carlo simulation to find out theesand power of variance ratio test in
infinite samples. They identified that the variaméegandom walk increments was linear
in all sampling intervals. Their finding providedigence to reject the random walk
model for the entire sample period of 1962 to 1888 for all sub periods for a variety of
aggregate return indices and size sorted portfol®widies based on the Lo and
Mackinlay’s simple volatilities based on specifioat test have indicated a rejection of
random walk in the stock market of developing caestand newly developed countries
as well. The rejection of the random walk modelLbyand Mackinlay was mainly due to
the behavior of small stocks. But this could notateibuted entirely to the effect of
infrequent trading or time-varying volatilities. @ used sample specification tests based
on variance estimator to prove that stock pricdsndit follow a random walk.

Ayadi and Pyun (1994) showed that SKM does noofelrandom walk when tested
under homoskedastic error term assumption andwolandom walk when the test
statistics is corrected for heteroskedasticity. Mebodanan (1998) used variance ratio
test to find out the temporary and permanent corapbim the ISM. The study based on
industry wise indices concluded that in general 18Vmean reverting. In his further
study, he concluded that if random walk hypothesasinot be accepted by BSE
sensitivity index and BSE national index then hetkedasticity does not seem to play an
important role in ISE. Grieb and Geyes (1999) emgdbvariance ratio on weekly stock
returns to re-examine the Mexican stock markets. fiffdings indicated that non-random

behavior in the Mexican market. Ramasastri (19@3ted Indian Stock Market for
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random walk during the post liberalization pericging three Dickey-Fuller hypotheses.
Contrary to the other studies he could not rejeetriull hypothesis that the stock prices
are random walk.

Parameswaran (2000) performed variance ratio mseated for bid —ask spread and
non-synchronous trading on the weekly returns eérivom CRSP daily returns file for
the period of twenty-three years. His results shbat eight out of ten size sorted
portfolios do not follow random walk. He observéwhit non-trading is not a source of
serial correlation in the large sized firms. Miagal (2000) showed that variance ratio
and the multiple variance ratio tests rejects @edom walk for Kuala-Lampa stock
exchange. They further showed that trading rules \YMA and FMA have predictive
ability of earning profit over and above the trastgm cost. Darrat and Zhong (2000)
examined random walk hypothesis for two newly adattock exchanges in China. They
rejected the random walk in newly created Chineseksexchange. They further
suggested ANN based models as strong tools forqiregl prices in the stock exchanges
of developing countries.

Chaudhuri and Wu (2003) implemented the Zivot amdirdws (1992) endogenous one
break test to examine the random walk hypothesgeuenteen emerging markets. They
found that for ten markets, the null hypothesissabndom walk can be rejected at 1%

and 5% significance level.

In a study to investigate the efficiency of the &avi stock exchange (KSE) with

corrections for thin trading and non-linearity aggested by Miller, Muthuswamy and

Whaley (1994), daily, weekly, and monthly data twck prices from December 1991 to
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May 2003 were used, with three non-overlappingqosri(December 1991 to May 1998;
May 1998 to September 2001; and September 2001ap 2003) and one combined
period (May 1998 to May 2003). The results indidatieat the Karachi stock Market is
efficient for the overall period, the three subipds, and the combined period in linear
and non-linear behavior after making adjustmentshon trading. The same result was
observed when the efficiency test is conducted aekly and monthly data after
adjusting for thin trading during the overall styairiod.

Gupta (2007) tested the weak form efficiency in fin@mework of random walk
hypothesis for the two major equity markets in &ndhat is, Mumbai (formerly known as
Bombay) stock exchange and National stock exchémgne period 1991 to 2006. The
evidence suggested that the series do not followdam walk model and there is an
evidence of autocorrelation in both market.

Raihan and Ullah (2008), in their study, in Bangisld searched for evidence supporting
the existence of at least weak-form efficiency feé Chittagong Stock exchange, CSE.
The sample they used included the daily price esliof all the listed securities on the
CSE for the period of 10/10/1995 to 19/01/2004. THypothesis of the study was
whether the Chittagong Stock Market is weak forificieint. The results of parametric
test — auto-correlation test, auto-regression & MRImodel — provide evidence that the
share return series do not follow random walk maae the significant autocorrelation

co-efficient at different lags reject the null hypesis of weak-form efficiency.

A study conducted by Sunde and Ziwanomoyo (2008Ximbabwe stock Exchange,
ZSE found that using monthly data from January 1R88ember 2006, ZSE did not

follow a random walk and therefore was not effitienthe weak form. This meant that
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past prices had an influence in the determinatiofuture prices and this provided an
opportunity for out-performance by skillful finaati managers and investment
specialists. During the period studied investmeardlysts and managers of companies
were able to take advantage of these investmerarappties to make abnormal returns

from the ZSE.

In the 9" International academy of African Business and Dmpment conference held at
the University of Florida, USA between 2@ 24" may 2008, Frimpong and Oteng-
Abayie presented a paper they researched on Ghatk $xchange titled; Market
Returns and Weak-Form Efficiency: The Case of tharta Stock Exchange. Their paper
examined the weak-form efficient market hypothg&MH) in the case of the Ghana
Stock Exchange (GSE) as an emerging market. Datlyrms from the Databank Stock
Index (DSI) over a 5-year period 1999-2004 wereduse the exercise. Random walk
(RW) and GARCH (1, 1) models are used as the Wasithe analysis. The GSE DSI
returns series exhibit volatility clustering, aication of inefficiency on the GSE. The
weak-form efficient market (random walk) hypothesms rejected for the GSE, meaning
that the market is inefficient. The inefficient rkar has important implications for
investors, both domestic and international. Knowgkdof profitable arbitrage
opportunities due to market predictability servesattract investors to diversify from

more efficient markets to invest on the GSE botwdacrease their returns.

For a long time the empirical testing of the eHiti market hypothesis was based on the
rejection of forecastability of asset returns. Rpibf any model to predict future stock

price fairly accurately itself proves that the netrkloes not follow random walk. The
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studies based on technical analysis and neural onletwlisapprove random walk
hypothesis by providing that future prices can beugately forecasted. Mitra (2000)
developed ANN model based on past stock pricessmneters and showed that network

performs very well in forecasting the criteria offorecastability of stock prices in BSE.

In general, the results of previous research ewvelethat the market of developed
economies are generally weak form efficient. Thaans the successive returns are
independent and follow random walk. On the othardhdahe research findings on the
market of developing and less developed countries cantroversial. Some of the
researcher find evidence of weak form efficiencyl aannot reject the random walk

hypothesis in emerging markets.

2.3 Common Predictive Technigues

The two approaches usually used to predicting spodes that are espoused by market
professionals are chartist or technical theories the theory of fundamental or intrinsic
value analysis. These theories are really the poavof the market professional and, to a
large extent, of teachers of finance. Historicdtgwever, there has been a large body of
academic people, primarily economists and staigsts; who subscribe to a radically
different approach to market analysis-the theoryaoflomwalks in stock market prices.
Random-walk theorists usually start from the premisat the major security exchanges

are good examples of efficient market.
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2.3.1Chartist or technical theories

The basic assumption of all the chartist or tedrtizeories is that history tends to repeat
itself, that is, past patterns of price behaviomidividual securities will tend to recur in
the future. Thus the way to predict stock pricesd(af course, increase one’s potential
gains) is to develop a familiarity with past patieof price behavior in order to recognize
situations of likely recurrence. Chartists can apph this in two ways that is,
determining the existence of predictability usirasgireturn series or price information or
use technical trading rules if they can be exptbés profit making strategy.

Brealey,et al. (1995) asserts that Technical analysts try taigktby looking for patterns

in stock prices. The success of some of them @iteic to luck and good judgment, not
to technical trading rules because technical tadines are useless when stock prices
follow a random walk. Technical analysts can howewelp keep the market efficient
since they identify misplaced stock hence theditrg would extinguish any predictable
patterns in stock prices. However, whether anyitigadule is profitable depends largely
on the operating cost (such as brokerage costestteost, trading settlement procedure)
and on whether transactions can be made at the exa@es quoted in the market.
Essentially, then, chartist techniques attempts® knowledge of the past behavior of a
price series to predict the probable future behawviothe series by using charts of
previous stock prices and trading volumes (most monly bar charts indicating a
security’s high price, low price and closing price the day) to pick stock investments.
A statistician would characterize such techniqussaasuming that successive price

changes in individual securities are dependent.t Thathe various chartist theories
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assume that the sequence price changes prior to any given day is impdrtan

predicting the price change for that day.

2.3.2 Fundamental or intrinsic value analysis.

The assumption of the fundamental analysis appri@dhat at any point in time an
individual security has an intrinsic value (an éiguum price) which depends on the
earning potential of the security. The earning pti& of the security depends on such
fundamental factors as quality of management, oltfor the industry and the economy,
and many others. The fundamental price of stock rflagtuate because of the
expectation about the dividend may change andetpained rate of return may change. A
combination of these two factors enables the catmr of the warranted price. Through
a careful study of these fundamental factors thedyah should, in principle, be able to
determine whether the actual price of a securitgbigve or below its intrinsic value. If
actual prices tend to move toward intrinsic valutbgn attempting to determine the
intrinsic value of a security is equivalent to makia prediction of its future price; and
this is the essence of the predictive procedurdigipn fundamental analysis. In an
efficient market at any point in time the actuatprof a security will be a good estimate
of its intrinsic value. Now in an uncertain worltktintrinsic value of a security can never
be determined exactly. Thus there is always roomdisagreement among market
participants concerning just what the intrinsicueabf an individual security is, and such
disagreement will give rise to discrepancies betwasgual prices and intrinsic values. In
an efficient market, however, the actions of thenynaompeting participants should
cause the actual price of a security to wanderawmnhy about its intrinsic value. If the

discrepancies between actual prices and intringiies are systematic rather than
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random in nature, then knowledge of this shoulg hetelligent market participants to
better predict the path by which actual prices mitlve toward intrinsic values. When the
many intelligent traders attempt to take advantghis knowledge, however, they will
tend to neutralize such systematic behavior in eprgeries. Although uncertainty
concerning intrinsic values will remain, actualgas of securities will wander randomly

about their intrinsic values.
2.4 Historic Information

Brealey et al (1995) asserts that the fact that stock pricebvola random walk is
consistent with the notion that they reflect alagable historic public information about
a firm and hence you can’'t make superior profitt Joy studying past stock prices since
old news and trends are already impounded in thi prices and are of no use in

predicting today'’s or future stock prices.

2.4.1 New Information

Brealeyet al (1995) points out that if prices already reflelit available information
about a firm, then only new information will caysgce to change. But new information,
by its nature, is unpredictable and equal likelymtake the prospects of the firm seem
rather worse than your current assessment.

Intrinsic values can themselves change across dsna result of new information. The
new information may involve such things as the esscof a current research and
development project, a change in management, faitaposed on the industry’s product
by a foreign country, an increase in industrial duction, or any other actual or

anticipated change in a factor which is likely féeet the company’s prospects. When
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new information is released about a firm, expectatabout the firm and the prices
changes (Mishkin, 2004). New information can cacisenges in expectation about the
level of future dividends or the risk of those dends. In an efficient market, on the
average, competition will cause the full effectsneiv information on intrinsic value to
be reflected instantaneously in actual prices.

However, because there is vagueness or uncertaunounding new information,
instantaneous adjustment really have two implicetid=irst, actual prices will initially
over adjust to changes in intrinsic values as ofterthey will under adjust. Second, the
lag in the complete adjustment of actual pricesuocessive new intrinsic values will
itself be an independent, random variable, withatigistment of actual prices sometimes
preceding the occurrence of the event which idbtss of the change in intrinsic values
(that is, when the event is anticipated by the matkefore it actually occurs) and
sometimes following. This implies that the instareus adjustment property of an
efficient market means that successive price cheamgendividual securities will be
independent. A market where successive price clsamgeindividual securities are
independent is, by definition, a random-walk markébst simply the theory of random
walks implies that a series of stock price charfgesno memory-the past history of the
series cannot be used to predict the future inmegningful way. The future path of the
price level of a security is no more predictablantithe path of a series of cumulated
random numbers. It is unlikely that the random-walpothesis provides an exact

description of the behavior of stock-market prices.
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The independence assumption of the random-walk medalid as long as knowledge
of the past behavior of the series of price charugemot be used to increase expected
gains. More specifically, if successive price chemfpr a given security are independent,
there is no problem in timing purchases and salebai security. A simple policy of
buying and holding the security will be as goodaay more complicated mechanical
procedure for timing purchases and sales. Thisi@sphat, for investment purposes, the
independence assumption of the random-walk modw&t isdequate description of reality
as long as the actual degree of dependence irss#rigrice changes is not sufficient to
make the expected profits of any more sophisticatedhanical trading rule or chartist

technique greater than the expected profits undeerbuy-and-hold policy.

2.5 The interaction between weak form market effi@ncy and

the emerging markets

A few studies conducted on the test of efficienrkat hypothesis (EMH) in emerging
markets compared to the volume of studies publisthredhe developed market. It is
generally assume that the emerging markets areefésent than the developed market.
The definition of emerging market is highlighted the growth potentiality as well as
rapid growth of size of the market. However, ih@ unlikely that the market participants
are not well informed and behaving irrational congpto well organize markets. The
causes of lack of financial development especiallgapital markets are due to certain
market imperfection such as transaction costs, latckimely information, cost of

acquiring new information, and possibly greater astainty about the future [Taylor
(1969); Goldsmith (1971); Marson (1972); Wai andtriek (1973)]. The different

researchers define the emerging market in diffenayts.
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Samuel’s (1981), who asserts the nature of the gingemarket in terms of information
availability such as follows: Prices cannot be assil to fully reflect all available
information. It cannot be assumed that investoik aeirrectly interpret the information
that is released. The corporation has greater patd¢a influence its own stock market
price and there is a greater possibility that iegwill move about in a manner not
justified by the information available.

Emerging markets are also defined in terms of gai@king decisions such as follows:
A realization of inefficiencies inherent in commaadd control policies and the tighter
lending policies of international creditors havd tee developing countries to re-define
the role of domestic equity markets in their ecorm@nMost countries have adopted
policies that make the allocation of equity capitabre responsive to market forces.
These policy changes have resulted in remarkaldevtgr in the size of the equity
markets in the developing world, commonly knowrEaserging Stock Markets (ESMs).
And with this open market policy, in the emergingrikets speculations are common;
large investors can easily speculate the marketaAsss organized market without
market makers and timely available information,réhis always a possibility to make
profit by large investors and insiders. The abit@ypredict stock price changes based on
a given set of information lies behind the notidrstock market efficiency. The lower the

market efficiency, the greater the predictabilitystock price changes.
2.6 Criticism of random walk

Although the statistical technique is a common gasded in testing independence, the
chartist or technical theorist probably would nohsider it adequate. Chartists would not

consider either serial correlations or runs analyes®e adequate tests of whether the past

27



history of series of price changes can be useddase the investor’'s expected profits.
The simple linear relationships that underlie tkeas correlation model are much too
unsophisticated to pick up the complicated patténas the chartist sees in stock prices.
Similarly, the runs tests are changes, regardlessecize of the price change that causes
the change in sign. The chartist would like to havenore sophisticated method for
identifying movements, a method which does not géyaredict the termination of the
movement simply because the price level has temppiehanged direction much too
rigid in their manner of determining the duratidrupward and downward movements in
prices. In particular, in runs testing, a run issidered as terminated whenever there is a
change in sign in the sequence of successive price.

One such technique used by chartists is Alexandiéies technique, which is an attempt
to apply more sophisticated criteria to the idecaition of moves. Although the filter
technique does not correspond exactly to any wedlkn chartist theory, it is closely
related to such things as the Dow Theory. Thus ptioditability of the filter technique
can be used to make inferences concerning the tdtprofitability of other mechanical

trading rules.
2.7 Conceptual framework

Alexander,et al. (1989) points out that in most efficient markes fiature price will be
totally random and the price formation can be agslito be a stochastic process. This
study will adopt a random walk with a drift. Keniyed996) points out that Nelson and
Plosser (1982) is a seminar study claiming that roemonomic data are better
characterized as a random walk with a drift thara asationary with a time trend. This

model assumes that present period stock priceual éq a fixed drift in the price change
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from one period to another with a component ofénoent,&: that is independently and

identically distributed. The increment term has exozmean and a fixed variance
(homoskedasticity). The relationship formulae o turrent stock are given by the sum
of the expected price drift to the previous tradpegiod's stock price to an independent
term that is independent and is identically disirédol. The incremental term will be

assumed homoskedastic, that is,

P=M +p 1+& E ~11D (0, 02)

This study adopts this model but modify it as stdielow to establish whether the NSE

indices follow random walk.
l=p +1 1 +E& & ~11D (0,02)
Where p = Expected NSE Share Index drift.

& = Error term.

¢ = Current period NSE Share Index.
ltq, = Previous period NSE Share Index.
& ~11D (0,02) =Error term, & isindependently and identically

distributed. The incremental term has zero mean and

Constant variance, (homoskedasticity).
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CONCEPTUAL FRAMEWORK

A

Previous day
Price index
Share price
Other independent
< (random) variables
(Dependent variable) (Indepéent Variables)

2.8 Conclusion from Literature Review

Several studies have been done in relation to pip&cability of random walk theory in
different stock exchange.Lo and Mackinlay (1988)urfd out that a positive
autocorrelation for weekly holding period returimglicating that random walk exists in a
developed economy. Paet al (1991) rejected the null hypothesis of randomrfess
Korea, Singapore and Taiwan. Dickson and Murag94)L%ound efficient stock market
in Kuwait, Greece and Nairobi.

Butler and Malaikah(1992) concluded that institatitactors contribute to operation
inefficiency in Saudi Arabia stock, Al-Loughani(1®9n his study noted that price index
does not follow random walk in Kuwait as he usetedent statistical techniques. Sunde
and Ziwanomoyo(2008) concluded that ZSE did ndbwla random walk and therefore
was not efficient in the weak form.

In general, the results of previous research ewcelethat the market of developed

economies are generally weak form efficient, theceasive returns are independent and
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follow random walk. On the other hand, the reseafiddings on the market of

developing and less developed countries are coens@l. There seems to be no
agreement as to whether random walk theory applie®t. Currently no study has been
done in Kenyan market to give a conclusive reduits study differs from the rest in that

it relates to Kenyan Scenario.
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CHAPTER THREE
RESEARCH METHODOLGY

3.0 Introduction

This chapter covers the research design and mdtgdthat was used in the study. It
discusses the population from which the firms stddivere obtained from and how the

data used in this study was collected and analyzed.
3.1 Research Design

The research was descriptive and was based oreastiay of Nairobi stock Exchange.
The study was useful in studying in-depth the ramaess of the variables already
mentioned in the theoretical framework to test WwhketNairobi stock exchange indices
follows random walk model. The variables were knamd well defined. The design was

adopted as it allows collection of large amountdaif from the target population.
3.2 The target population

The study population comprised of the fifty fivengoanies quoted at the Nairobi Stock
Exchange for operational period danuary 2008 to 0April 2009 for NASI. Also for
the fifty five listed companies at Nairobi Stockdaange, another population of twenty
companies forming the NSE 20 share index will bete@ for operational period:*1
March 2004 to 30 April 2009, to give a better comparison for the@tsets of population.
The period was selected as it captures both timesygroved growth and decline of
growth in the Kenyan economy. The existence oflalibe data for NSE 20 share index
for a long period of time is an added advantageHis study. NASI replaced AIG (EA)

27 Share Index as a compliment of NSE 20 SharexImdth effect from £ January
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2008. NASI is a comprehensive and complementadexndesigned to represent

investors’ expectations of the future performantalldisted companies.
3.3 Sample

There was no sample to be taken since the studybassd on the entire qualifying

population.
3.4 Data type and Collection Techniques

The study used secondary data. NSE 20 Share inaime®ASI running from L March
2004 to 38' April 2009 and T January 2008 to 3DApril 2009 respectively, collected

from NSE daily index return files, daily newspapans! Internet.

3.5 Data Analysis

Variance ratio test of NSE 20 share index and NASSY lag and corresponding Z —
statistics for different specification of the erér term behavior between the operational

periods; i March 2004 to 30 April 2009 and ' January 2008 to 30April 2009
respectively was used .The variance ratio at lag tipe ratio of the variance of g-periods'
return to the variance of the one period returnddi# by g, which is a unity under
random walk hypothesis, that is, VR=Vax(d)] / (9. Var [v ]) =1. This is the null
hypothesis of random walk model. Acceptance of thi hypothesis means conformity
to random walk hence a rejection of null hypothésighis study.
Lo and Mackinlay, (1988) stated that in a finitengde the increments in the variance are
linear in the observation interval for a randomkvdlhe variance ratio is defined as

VR (q) =0’ (q) /o%

Where 6% (q) = unbiased estimator of 1/q of variance bf g

33



difference of R
% = unbiased estimator of the varianceheffirst
difference of R

After deriving an asymptotic distribution, the Asstical tests for different specification
of error term,&;, behavior will be conducted. Under the random wajkothesis, the

variance ratio (VR) at lag q for NSE 20 share wgekhid monthly indices and NASI
weekly and monthly indices, that is, VR (2), VR,(¥R (8) should have values closer to
one since the variance of increment of a randonk vgalinear in the sampling interval.

The statistics of interest was the autocorreladibwarious orders.
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CHAPTER FOUR

DATA ANALYSIS, RESULTS AND DISCUSSION
4.0 Introduction

This chapter presents the results of the analyxisfiadings of the study with reference
to the study objectives. The first section givesuanmary of the data analysis method
used. The second part gives the findings of theéystand it includes relevant graphs that
help to explain the results of the data analydne [Bst part gives a summary of findings
and interpretations.

4.1 Data Analysis

The variance ratio VR at various lags q for NSEsk@re weekly and monthly indices

and NASI weekly and monthly indices, that is, VR, 2R (4), VR (8) were determined,
and corresponding Z-statistics for different speatfon of the erro: term behavior

between the sampling periods &f March 2004 to 30 April 2009 for NSE 20 share
weekly and monthly indices and" Danuary 2008 to 30April 2009 for NASI were
determined. Derived asymptotic standard normalriigion that takes the following

form was used.

Z () =¥ng [VR (9)-1]

g-1
¥ (2@ % )
j=1
When g=2, that is, g=2VR (q) - 1 estimates the first order of autocatiein coefficient

[X-Xt1] S, thus, if xs are weekly / monthly indices, then VR (q) =VR &pproximates
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the first order autocorrelation of weekly / month&turns. First order of autocorrelation
coefficient [%-Xw.1] S was critical for decision making in this studlat is, whether to
accept or reject the null hypothesis for randomkwabdel and for the study since the
sample size used to determine the variance ratts té the NSE indices at different lags
g was small, that is, nq=270 for NSE 20 share wedéhkilices for sampling period
between T March 2004 to 30 April 2009, ng=68 for NASI weekly indices for salimg
period between ®LJanuary 2008 to 8DApril 2009, ng=62 for NSE 20 share monthly
indices for sampling period betweeft March 2004 to 30 April 2009 and ng=16 for
NASI monthly indices for sampling period betweehJanuary 2008 to $0April 2009.
Third or higher order of autocorrelation coeffidiéthat is, when q=8 => g=2r more)
wasn'’t critical in decision making in this studiiat is, whether to accept or reject the null
hypothesis for random walk model that the variarat® has a value of one hence reject
or accept the null hypothesis of this study singghdr order of autocorrelation
coefficient are prone to very high deviation mocefer data with small sample size

analyzed with variance ratio test. Therefore theange ratio for NSE indices at lag q
should be equal to unity for random walk model undemoskedastic error terré;,

assumption. Accepting the null hypothesis for randmodel means rejecting the null
hypothesis for this study.

4.2 TABLES AND ANALYSIS OF RESULTS OF VARIANCE RATIO
ESTIMATES OF NSE 20 SHARE INDEX AND NASI AT VARIOUS LAG q AND
VALUES FOR Z-STATISTICAL TESTS UNDER HOMOSKEDASTIC ERROR

TERM, &, ASSUMPTION AT 5% LEVEL OF SIGNIFICANCE

Table 4.2.1: Tabulation of the weekly values of th&ISE 20 share indices of Nairobi
stock exchange for the null hypothesis of random wWia model that the variance ratio
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has a value of one under homoskedastic error tern€,, for the sampling period

between ' March 2004 to 3¢ April 2009

Lag | Total sample size | Variance Ratio Estimate Z- Inference
q NQ VR(q) Statistical
Z(q)

2 270 0.96 -0.52 Nf@jected at
5%

4 270 1.07 0.80| O'Nrejected at
5%

8 270 1.15 1.51] O'Nrejected at
5%

16 270 1.41 1.78] NOT rejected at
5%

Source: Survey data (2010)
The table shows that for NSE 20 share weekly iredfoe g=2, that is, =2 q=4, that is,
=2 g=8, that is, g=2 and q=16, that is, g22VR (q) - 1 estimated the first, second,

third, and forth order of autocorrelation coeffitig respectively and their corresponding
z-statistics to test for different specificationrafmoskedastic error terré;, for NSE 20

share weekly indices of sample size nq=270 anddbelts are such that at lag g=2, The
variance ratio estimate for the first order of &oiwelation coefficient, VR(q)=0.96 and
the corresponding Z(q)= -0.52 at 5% level of sigaifice, and since VR(q)=0.96 is
greater than (>) the absolute value of Z(q)=-Q.8@t is, | Z(q) |= | -0.52 |= 0.52, the null
hypothesis for random walk model that the variaratto of NSE 20 share weekly
indices of the Nairobi stock exchange for the Samgperiod between®1March 2004 to

30" April 2009 has a value of one is not rejected%tIBvel of significance. Therefore,
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first order of autocorrelation coefficient estimatevariance ratio of the NSE 20 share
weekly index for Nairobi stock exchange for theipéretween ¥ March 2004 to 30
April 2009 follows random walk and hence rejects tiull hypothesis for this study. The
same applies to the second order of autocorrelabefficient estimate of variance ratio
for the NSE 20 share weekly indices for the sam@geavhere, at lag g=4, VR(q)=1.07
and the corresponding Z (q) = 0.80 at 5% leveligriiicance, and since VR (q) =1.07 is
greater than (>) the value of Z (q) =0.80, the hylbothesis for random walk model that
the variance ratio of NSE 20 share weekly indidethe Nairobi stock exchange for the
sampling period betweerfMarch 2004 to 30 April 2009 has a value of one is not
rejected at 5% level of significance. At lag q=8 tvariance ratio estimate for the third
order autocorrelation, VR (q) =1.15 and the coroesing Z (q) = 1.51 at 5% level of
significance isn’t critical for accepting or rejeg the null hypothesis of random walk
model that the variance ratio of NSE 20 share wekklices for the sampling period'1
March 2004 to 30 April 2009 has a value of one since the sample sig=270 is small
and such a higher order of autocorrelation coeffitiestimate for variance ratio are
prone to very high deviation. This means that thet fand the second order of

autocorrelation coefficient estimates of VR (q) M8E 20 share weekly indices under
homoskedastic error ternd;, follows random walk hence the null hypothesis flis t

study that NSE 20 share index do not follow randueatk is rejected.
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Table 4.2.2: Tabulation of the weekly values of th&lASI of Nairobi stock exchange

for the null hypothesis of random walk model that he variance ratio has a value of

one under homoskedastic error term £, the sampling period between ¥ January

2008 to 38'April 2009

Lag | Total sample | Variance Ratio Estimate Z- Inference
q size VR(q) Statistical
Ng Z(q)

2 68 0.97 -0.35 Nejected at
5%

4 68 1.12 0.84 Nf2jected at
5%

8 68 1.30 1.472 Nf@jected at
5%

Source: Survey data (2010)
The table shows that for NASI weekly indices foRgthat is, q=2 q=4, that is, =2
and g=8, that is, g=2 VR (q) - 1 estimated the first, second, and thamder of

autocorrelation coefficients respectively and thedrresponding z-statistics to test for
different specification of the error terrf;, for NASI weekly indices of sample size

ng=68 and the results are such that at lag q=2,vahance ratio estimate for the first
order of autocorrelation coefficient, VR(q)=0.97dathe corresponding Z(q)= -0.35 at
5% level of significance, and since VR(q)=0.97 isajer than (>) the absolute value of
Z(q)=-0.35, that is, | Z(q) |=| -0.35 |= 0.3% null hypothesis for random walk model
that the variance ratio of NASI weekly indices bé tNairobi stock exchange for the
sampling period betweeri'January 2008 to 30April 2009 has a value of one is not

rejected at 5% level of significance. Thereforestfiorder of autocorrelation coefficient
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estimate of variance ratio of the NASI weekly index Nairobi stock exchange for the
period between*1January 2008 to 30April 2009 under homoskedastic error teip,

follows random walk hence the null hypothesistfos study that NASI weekly indices
do not follow random walk is rejected. The same liappto the second order of
autocorrelation coefficient estimate of varianceoréor the NASI weekly indices for the
same period where, at lag q=4, VR(q)=1.12 andctireesponding Z (q) = 0.84 at 5%
level of significance, and since VR (q) =1.12 isaer than (>) the value of Z (q) =0.84,
the null hypothesis for random walk model that tregiance ratio of NASI weekly
indices of the Nairobi stock exchange for the dimgperiod between®1January 2008
to 30" April 2009 has a value of one is not rejected %t IBvel of significance. At lag
g=8, the variance ratio estimate for the third omocorrelation, VR (gq) =1.30 and the
corresponding Z (q) = 1.42 at 5% level of significa isn’t critical for accepting or
rejecting the null hypothesis for random walk motiet the variance ratio of NASI
weekly indices for the sampling perio&f January 2008 to 30April 2009 has a value of
one since the sample size, nq = 68 is small ant auigher order of autocorrelation
coefficient estimate for variance ratio are prooe/éry high deviation. This means that

the first and second order of autocorrelation ¢oieffit estimate of variance ratio at lag q,
that is, VR (q) under homoskedastic error teém, for NASI weekly indices follows

random walk hence the null hypothesis for this gtilht NASI weekly indices between

the sampling period do not follow random walk igoted.
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Table 4.2.3: Tabulation of the monthly values of th NSE 20 share indices of Nairobi

stock exchange for the null hypothesis of random wWamodel that the variance ratio

has a value of one under homoskedastic error tern€,, for the sampling period

between £ March 2004 to 30" April 2009

Lag Total sample | Variance Ratio Estimate | Z-Statistical Inference
q size VR(a) Z(q)
Ng

2 62 1.01 0.23 Nf@jected at
5%

4 62 1.01 0.10 Nf@jected at
5%

8 62 1.09 0.43 Nf@jected at
5%

Source: Survey data (2010)
The table shows that for NSE 20 share monthly eslfor g=2, that is, q=2g=4, that is,
q=2; and g=8, that is, =2 VR (q) - 1 estimated the first, second, anddtturder of

autocorrelation coefficients respectively and thedrresponding z-statistics to test for
different specification of the error terid, for NSE 20 share monthly indices of sample

size ng=62 and the results are such that at lag g€ variance ratio estimate for the
first order of autocorrelation coefficient, VR(q)81 and the corresponding Z(q)= 0.23 at
5% level of significance, and since VR(q)=1.01 isajer than (>) the value of Z(q)=
0.23, the null hypothesis of random walk modelt tha variance ratio of NSE 20 share
monthly indices of the Nairobi stock exchange floe sampling period betweeri' 1
March 2004 to 30 April 2009 has a value of one is not rejected % Bvel of

significance. Therefore, first order of autocortiela coefficient estimate of variance
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ratio of the NSE 20 share monthly index for Nairostiock exchange under
homoskedastic error terré;, for the period betweer®IMarch 2004 to 30 April 2009

follows random walk and hence the null hypothesis this study that NSE 20 share
monthly index between the sampling period doedaitmw random walk is rejected. The

same applies to the second order of autocorrelatefficient estimate of variance ratio
for the NSE 20 share monthly indices under homaaskecl error termé;, for the same

period where, at lag g=4, VR(g)=1.01 and the spoading Z (q) = 0.10 at 5% level of
significance, and since VR (q) =1.01 is greatent(r the value of Z (q) =0.10, the null

hypothesis for random walk hypothesis that thearae ratio of NSE 20 share monthly
indices of the Nairobi stock exchange under homdegic error termg, for the

sampling period betweerfMarch 2004 to 30 April 2009 has a value of one is not
rejected at 5% level of significance. At lag q=8 tvariance ratio estimate for the third
order autocorrelation, VR (q) =1.09 and the coroesing Z (q) = 0.43 at 5% level of
significance isn’t critical for accepting or rejexg the null hypothesis that the variance
ratio of NSE 20 share monthly indices for the sampperiod £ March 2004 to 30
April 2009 has a value of 1 since the sample sige62 is small and such a higher order
of autocorrelation coefficient estimate for variamatio are prone to very high deviation.
This means that the first and the second ordeutfcarrelation coefficient estimates of

variance ratio at lag q, that is, VR (q) for NSE &Bare monthly indices under
homoskedastic error term€,, follows random walk hence rejecting the null hysis

for the study that NSE 20 share monthly indicesvbeh the sampling period do not

follow random walk.
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Table 4.2.4: Tabulation of the monthly values of ta NASI of Nairobi stock exchange

for the null hypothesis of random walk model that he variance ratio has a value of

one under homoskedastic error term,&, for the sampling period between

January 2008 to 36" April 2009.

Lag | Total sample size Variance Ratio Estimate | Z-Statistical Inference

q Ng VR(q) Z(q)

2 16 1.21 4.25 ejétted at 5%
4 16 1.49 5.35 ejétted at 5%
8 16 1.64 4.40 ejdtted at 59

Source: Survey data (2010)
The table shows that for NASI monthly indices fe2qthat is, q=2 q=4, that is, q=2
and g=8, that is, g2 VR (q) - 1 estimated the first, second, and thamder of

autocorrelation coefficients respectively and thedrresponding z-statistics to test for
different specification of the error terr§;, for NASI monthly indices of sample size

ng=16 and the results are such that at lag q=2,vahance ratio estimate for the first
order of autocorrelation coefficient, VR(q)=1.21dahe corresponding Z(q)= 4.25 at 5%
level of significance, and since VR(q)=1.21 is l#san (<) the value of Z(q)= 4.25 , that
is, the null hypothesis for random walk model ttieg variance ratio of NASI monthly
indices of the Nairobi stock exchange for the damgperiod between®1January 2008
to 3d" April 2009 has a value of one is rejected at 8%l of significance. Therefore,

first order of autocorrelation coefficient estimatievariance ratio of the NASI monthly
indices for Nairobi stock exchange under homoskedasror term,&,, for the period

between T January 2008 to 8DApril 2009 does not follow random walk hence thai n
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hypothesis for the study that NASI monthly indidetween the sampling period is not

rejected. The same applies to the second ordentotarrelation coefficient estimate of
variance ratio for the NASI monthly indices undentoskedastic error tern,, for the

same period where, at lag q=4, VR(q)=1.49 andctireesponding Z (q) = 5.35 at 5%
level of significance, and since VR (q) =1.49 isd¢han (<) the value of Z (q) =5.35, the

null hypothesis for random walk model that the &aace ratio of NASI monthly indices
of the Nairobi stock exchange under homoskedastior ¢erm, £, for the sampling

period betweensiJanuary 2008 to 30April 2009 has a value of one is rejected at 5%
level of significance. At lag =8, the varianceigakstimate for the third order
autocorrelation, VR (q) =1.64 and the correspondihgq) = 4.40 at 5% level of
significance isn’t critical for accepting or rejeg the null hypothesis for random walk
model that the variance ratio of NASI monthly ireidor the sampling period' January
2008 to 38 April 2009 has a value of one since the sample, sig=16 is small and such
a higher order of autocorrelation coefficient egtienfor variance ratio are prone to very
high deviation. This means that the first and teosd order of autocorrelation

coefficient estimates of variance ratio at laghagttis, VR (q) for NASI monthly indices
under homoskedastic error teréiy,for the sampling period did not follow random walk.

4.3LINE GRAPHS FOR NSE 20 SHARE INDEX AND NASI FOR PORTIONS OF
THE STUDY PERIOD
Line graphs for the first and the last year for shedy, that is, 5t March 2004 to 30

April 2005 and T March 2008 to 30 April 2009 for NSE 20 share weekly and monthly
indices are presented. The line graph for NASKkierperiod betweenUanuary 2008 to

30" April 2009 for weekly and monthly indices are eted.
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Figure 4.3.1 Line graph for NSE 20 share weekly indes based on Monday’s reports
of the first twenty weeks (£ March 2004 to 3" April 2005)
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Source:Response data (2010)

The above line graph relating the share index thighfirst twenty weeks of the first year
of the sampling period, show that the weekly indexery variable oscillating between
2500 and 3200. From the above graph, it is clearttie share prices were varying from
week to week, bearing in mind that the Kenyan eoconwas showing a sign of recovery
under a new government.

Figure 4.3.2 Line graph for NSE 20 share weeklyndices based on Monday’s
reports of the last twenty weeks (I March 2008 to 30" April 2009)
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Source:Response data (2010)

The graph above present the behavior of weeklyesiatex during last year of the
sampling period. The last twenty weeks shows hovpredlictable were the share prices
at the time the economy was down , following thétisal instability in the country. This
is clear evidence that the market was efficiensaiant with the random walk theory.

Figure 4.3.3 Line graph for NSE 20 share monthly idices based on the last working
day of the month for the first one year period forthe study (&' March 2004 to 3¢’
April 2005)
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Source:Response data (2010)
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The graph of monthly indices during the first yeathe of the sampling period, shows a
steady increase with time. This is due to econayneevth which was being experienced
at that time. Though the volume traded was incrgaghe share prices were fluctuating
as usual, as shown in the weekly indices withinsérae period.

Figure 4.3.4 Line graph for NSE 20 share monthly idices based on the last working
day of the month for the last one year period forte study (£' March 2008 to 3¢’
April 2009)
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Source:Response data (2010)

The monthly indices for last year of the samplirgipd appear very variable without any
obvious trend. Though within this period the indiae general were on the downward
trend, there is no pattern to predict the nextqaesi value. This is very consistent with
efficient market, though in the weak form. In tkisenario it is not possible to develop a
predictive model because the observations are emtimt of one another and therefore a

predictive model like time series is not applicable
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Figure 4.3.5 Line graph for NASI monthly indices baed on the last working day of
the month (2% January 2008 to 3 April 2009)
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This graph was meant to test whether there isaioakhip of share index at different
time intervals. From the graph, there is no refatad the share index with the time
interval picked. Since there is no pattern, a fastiag model cannot be used in this
market.

4.4 Summary of Findings

The aim of the study was to empirically test randoalk model for the Nairobi stock
exchange indices for the period betweeh March 2004 to 30 April 2009 using

parametric autocorrelation test, that is, variaret@s of the indices for the sampling

periods at lag g under homoskedastic error téignassumption and hence ascertains
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whether during this period, historical price foock traded in the bourse were used to

predict future stock price as advocated by chartistechnical analysts / theorists.

The Z statistics was used to test autocorrelatesabse the error term is assumed to be
normally distributed with zero mean and constamtaveee. The level of significance was
5% (95% confidence level). Null hypothesis was éadjected if the Z value computed is
greater than the critical of Z at 5% level of sfgr@ince and fail to reject Null hypothesis

if the value of Z computed is less than criticalreaof Z.

The study population comprised the NSE 20 shareeasdpoints and NASI. NSE 20
share index was a natural choice for includinghrs tstudy as it is the most popular
market index and widely used by market playersbfemchmarking. For the entire study
period, the NSE 20 share weekly indices comprissdnaple size ng=270, NSE 20 share
monthly indices comprised of ng=62, NASI weekly ices comprised of ng=68 and

NASI monthly indices comprised a sample size of 1=

The findings of the study show that for the ensitedy period, except for NASI monthly
indices whose sample size was as small as nq=a\8t 20 share weekly indices, the

NSE 20 share monthly indices and NASI weekly ingliaethe first and the second order
of autocorrelation estimate of variance ratio testler homoskedastic error terné;,

follows random walk for the operational periodsvietn £ March 2004 to 30 April

2009 for NSE 20 share indices arfiJanuary 2008 to 30April 2009 for NASI.
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CHAPTER FIVE

SUMMARY, CONCLUSION AND RECOMMENDATIONS
5.0 Introduction

This chapter presents the conclusion to the study the implications of the main
findings. Limitations encountered in the courseha study are also given. Suggestions

for further research are also given.
5.1 Conclusion

Except for NASI monthly indices, the random walkdebfor NSE 20 share weekly and
monthly indices and NASI weekly indices are acceédt® the Kenyan, Nairobi Stock
Market using homoscedasticity corrected variande rgest. This is evident for the
acceptance of the of the null hypothesis of randealk model at 5% level of
significance that the variance ratio for the NSEsR@re weekly and monthly indices for
the sampling period betweeff March 2004 to 30 April 2009 and NASI weekly indices

for the sampling period betweeft January 2008 to 30April 2009 under homoskedastic
error term£;, assumption.

The null hypothesis of random walk that VR (q) havealue of one is not rejected since
none of the test statistics Z (q) is large or sraaflugh to reject the hypothesis. That is to
say that except for NASI monthly indices for thengding period between®1January
2008 to 38 April 2009, there is a strong support that durthg period between1
March 2004 to 30 April 2009, Nairobi stock indices followed randamalk, hence NSE
as an emerging market conformed to the weak forhefefficient market hypothesis.

This means that during this period, prices for lstoaded in the bourse were governed by
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market fundamentals and that stock prices alreaflgated all available information

about a firm, and that past stock prices couldh®tised to forecast future stock prices
with certainty as advocated by chartists / tecHricaorists since stock market has no
memory. Though the sampling period was only fivargea conclusion is drawn for this

study that NSE follows random walk under the weaknf of market efficiency.

5.2 Recommendations

Recommendations to Policy Makers

There is need to establish sufficient machinery poudential policy measures and

supervision hence proper regulatory framework lhénsglace.

Recommendations to retail and corporate investors

There is need to invest on security stocks tradetlie bourse whose prices are driven by
market fundamentals, hence seek investment adsiadvice first before investing in any
stock. Also a simple policy of buy and hold be aedpn trading on stock which will be

as good as any more complicated mechanical proesdditiming purchases and sales.

Recommendations for investment advisors

There is need to conduct sufficient research ocksiar companies trading in the bourse
and avail all the necessary information to anyntliegho comes for advice. Full
disclosure of factors determining prices for stotksded in the bourse will protect

individual and corporate investors interested adlitng in stocks

5.3 Limitations of this study

The data for NASI was inadequate to make a concwtelusion; the data available was

only for sixteen months that is operational perddianuary 2008 to 30April 2009. If
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the model is applied for a longer period, changeslzat NASI will conform to efficient
market in a weak form, consistent to random walkleho

The model used, variance ratio to test autocoroglatn the assumption that the error
term is normally distributed, which might to be tteese. Use of Durbin Waston statistics
could have been better to test autocorrelation ciglhe for a second order

autocorrelation.
5.4 Suggestions for further research

There is need to constantly conduct research tertasic whether emerging stock market
are efficient in the weak form since it is gengralssume that the emerging markets are
less efficient than the developed market contisumsearch on this area to reach an
ultimate conclusion about the level of efficiendyla@ss developed market is necessary.
Researchers could specifically conduct a paramatriocorrelation test of NSE indices
to ascertain whether it follows random walk usingest statistics that is corrected for
heteroskedasticity for the sampling period of tiisdy to establish whether under this
condition the NSE conformed to weak form of maidéitiency

Researchers could also use Durbin Waston statistitsst second order autocorrelation

of which is a more robust approach than the vagaato.
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APPENDIX

COMPANIES LISTED IN NAIROBI STOCK EXCHANGE.

AGRICULTURAL

Kakuzi Ord.5.00

Rea Vipingo Plantations Ltd Ord 5.00
Sasini Ltd Ord 1.00

COMMERCIAL AND SERVICES
AccessKenya Group Ltd Ord. 1.00

Car & General (K) Ltd Ord 5.00

CMC Holdings Ltd Ord 0.50

Hutchings Biemer Ltd Ord 5.00

Kenya Airways Ltd Ord 5.00

Marshalls (E.A.) Ltd Ord 5.00

Nation Media Group Ord. 2.50

Safaricom limited Ord 0.05

Scangroup Ltd Ord 1.00

Standard Group Ltd Ord 5.00

TPS Eastern Africa (Serena) Ltd Ord 1.00
Uchumi Supermarket Ltd Ord 5.00
FINANCE AND INVESTMENT

Barclays Bank Ltd Ord 2.00

Centum Investment Company Ltd Ord 0.50
CFC Stanbic Holdings Ltd ord.5.00
Diamond Trust Bank Kenya Ltd Ord 4.00
Equity Bank Ltd Ord 5.00

Housing Finance Co Ltd Ord 5.00

Jubilee Holdings Ltd Ord 5.00

Kenya Commercial Bank Ltd Ord 1.00
Kenya Re-Insurance Corporation Ltd Ord 2.50
National Bank of Kenya Ltd Ord 5.00

NIC Bank Ltd Ord 5.00

Olympia Capital Holdings Itd Ord 5.00

Pan Africa Insurance Holdings Ltd Ord 5.00
Standard Chartered Bank Ltd Ord 5.00
The Co-operative Bank of Kenya Ltd Ord 1.00
INDUSTRIAL AND ALLIED

Athi River Mining Ord 5.00

B.O.C Kenya Ltd Ord 5.00

Bamburi Cement Ltd Ord 5.00
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British American Tobacco Kenya Ltd Ord 10.00
Carbacid Investments Ltd Ord 5.00
Crown Berger Ltd Ord 5.00
E.A.Cables Ltd Ord 0.50

E.A.Portland Cement Ltd Ord 5.00
East African Breweries Ltd Ord 2.00
Eveready East Africa Ltd Ord.1.00
Kenya Oil Co Ltd Ord 0.50

Kenya Power & Lighting Ltd Ord 20.00
KenGen Ltd. Ord. 2.50

Mumias Sugar Co. Ltd Ord 2.00
Sameer Africa Ltd Ord 5.00

Total Kenya Ltd Ord 5.00

Unga Group Ltd Ord 5.00
ALTERNATIVE INVESTMENT MARKET
A.Baumann & Co.Ltd Ord 5.00

City Trust Ltd Ord 5.00

Eaagads Ltd Ord 1.25

Express Ltd Ord 5.00

Williamson Tea Kenya Ltd Ord 5.00
Kapchorua Tea Co. Ltd Ord 5.00

Kenya Orchards Ltd Ord 5.00
Limuru Tea Co. Ltd Ord 20.00

Source: The Nairobi Stock Exchange.
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