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.\B."TR.\CT 

The stud s('t out tn d ·t 'tlll illl th' ,, u1 :.1 ·~ of the Nairohi Stock Exchange (NSF) 20-

Share indc · Then ·ed forth ·tudy emanated from the apparent weakness of the NSE 

20- Shar' inde to etrecti ely report on the market performance as it is calculated using 

unadjusted share prices and a geometric averaging method that has been statistically 

proven to have a downward hias in the long run . 

In addition. there is need for an alternative nerformance measure to uive a balanced view . ~ 

value movements in the NSE. 

The derived indices were four in number: a Composite All-Share index, a 20-Share index 

(Laspeyres method), a 20- Share index (Paasche method) and a 20-Share index (Fisher's 

ideal method) 

The. all used 1996 \\eek 14 as the base period and the base value was set at 3007 .39.the 

value of the , E 20-Share inde. · in the same period. This figure was selected to provide 

for uniformity and enable compari. on amnng the indice. 

h hare price \\ere adjusted fi.)r bonus is. ues throughout the period under study and 

th number f h re in i uc' rc u cd a the \\eight for, II the indicc derived 

During th har ind . wa. ound to ha\e 

tin th m 

t u in th 
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CHAPTER ONE 

I TROD TION 

1.1BACKGROUND 

The t ck Mark t i · n f th m st closely observed economic phenomenon in the 

world. The new media haYe induced a need for a simple and convenient barometer of 

changes in the financial markets. A number of stock market indicators have been 

developed to meet the demand for measures of stock market performance. The stock 

market indicators are designed to quantify movements in stock market prices. They are 

used as a standard in evaluating the returns on money invested in the stock market. 

Indicators are descriptive data useful in the analysis and forecasting of business 

conditions. The specific indicator is designed to monitor, signal and confirm cyclical 

changes especially turning points in the market. Zarnowitz (1992) commenting on the 

properties of indicators notes that the co-movement of the indicators is an essential 

characteristics of the business cycle, no single adequate measure of market acti ity i 

available in a consistent form for a long historical period and that the economic statistics 

are g nerally prone to error. He concludes that a number of indep ndently compli d 

indi ator t n o be more reliable than the evid nee from any individual eri s i .. w~ 
I 

\Oi r lyin ... on a in 1 indicator. 



The measurement of market wide moYements is an important activity and is 

accomplished by the use of index number . An Index number effectively summarises 

hundreds of price movements. H \ 'l:t, it i unavoidable that much information is lost. 

!ways a compromise and this explains why 

severn] diller nt indic · 1r ~: m u d t quantify movements in a single stock market. 

or exnmple, in th '' ·ork tock Exchange, there is the NYSE composite, the 

NASDAQ. th DJI and the S&P 500; in the London Stock Exchange, there is the FT­

SE 100. the FTO Index. the FT-SE Eurotrack 100 and theFT-Actuaries All Share Index; 

in the Tokyo Stock Exchange, there is the TOPIX, Nikkei Stock Average and the Osaka 

50 Kabusaki while in the Nairobi Stock Exchange there is the NSE-20 Share Index and 

the Ammi 27 Share Index. 

An indicator useful in monitoring market movements is the market capitalization. 

Market capitalization measures the total value of an enterprise by aggregating market 

values of its securities. It is often computed by using the value of equity securities only 

i.e. the stock market price per share is multiplied by the number of shares that are 

outstanding. To reflect the size of a company more accurately. the market capitalization 

measure sometimes includes the value of publici traded long-term debt or other 

curiti ark t capitalization rna. fluctuate ' idel. from da to da.. It·· limitation i 

that it d on tradin ' in a mall por ion of th compan ·· h rc . that may n t 

neccssa nt hat purcha r o th ntir comp. n: oul 



The volume of shares traded might be as important as the change in a market index since 

substantial price increases and decrea es are ften accompanied by heavy trading activity. 

To this extent a positive corr lati n t\ u.:n purdy share price based index and volume 

traded on the . tock l:.. ·dt HHl n a p rti ular day which together with the total value of 

all shares trudt.:d. (that. is turn \er) gives a measure of the amount of business activity on 

the Stock E:chang . volume driven index is Trading Volume Activity (TV A) ratio as 

discussed in Foster ( 1986). 

TVA= umber of shares of firm i traded in time t 
Number of shares of fum i outstanding in timet 

An indicator must be accurate to be effective. Accuracy is defined as the degree to which 

bias is absent from an indicator. An accurate indicator is one that neither understates nor 

overstates the market position. An accurate index number is one that has precision and 

exactness. Precision indicates the resolving power of a measuring device and is usually 

given by the number of decimal places reported in the measurements. 

The index movement must correspond to actual underlying price movements at the 

market for it to be accurate. Where there is no correspondence. the cause may be as a 

result of the effect of bias and those who rely on such indicators are misled. 

may be biased if they con i tentl. under tate or overstate th market 

po it ion. Bi rna: .· i eith r due to the choice of the mea ur m nt m thod or it could 
I 

intro u d li h Ia k of iH bv th m a ur r. fo 
"' 

fr m bi . 

n mu t mpl t t ur it v lidly r pr nt un rl •in 



1.2 STATEMENT OF THE PROBLEM 

Investors have questioned the accurac. f th N :!0-share index. Their concern with 

the index gets pronounc d und r in t n t:s her other market indicators such as volume 

of shares traded and v·\lu 1 ·r tr.m a t i n arc on the increase yet the index is in the 

decline. 

An e:amplc of ~:ontli ·t in market indicator is when suppose, in the previous month the 

inde.· dec rea d by the per cent each week but the number of shares traded each week 

consistently increased. This kind of happening sends confusing signals to investors and 

corporate managers. A weak or indecisive market exists when indicators on being 

interpreted. are moving in the opposite direction. 

This study seeks to establish whether there is no significant difference in performance 

measurement among market indicators in the Nairobi Stock Exchange namely, the NSE 

20-share index. the Market Capitalization and the Trading Volume Activity (TVA). 

Secondly. the study seeks to compare the. SE 20- hare index with an alternative index. 

1.3 OBJECTI E OF THE T DY 

h tud, eks to: -

l. mpare th 20- hare ind .· ' ·ith oth r market indicator 



1.4 IMPORTANCE OF THE STUDY 

l. The study seeks to enlighten and timulat inter st in investors who use the NSE 20-

share index as a ben hmark f r ~.:rft1rm nee measurement. The fmdings might 

encourage a critic·tl nlu,ui n f p rtfolio performance given that the basic 

.., 

assumption lhr m im ·t r i t 

the markc t ret um. 

able to experience a rate of return comparable to 

The ·tudy i · aimed at assisting investment analysts and portfolio managers 

understand better and be able to analyse the factors considered in designing an index. 

3. The study also aims at encouraging managers to explore and develop an alternative 

indicator series. The idea is to develop an index portfolio and to track the 

performance of the market in an attempt to outperform the market or to derive similar 

rates of return as the market portfolio. 

4. The study is expected to encourage further research on market performance and the 

measurement of indicators by demonstrating the feasibility and the practical 

difficulties that are likely be encountered. 



CHAPTER TWO 

LITERATURE REVIEW 

2.1 THE HISTORY 0 I Dl 

Index numbers have ( ndall, 1969). The earliest reference to index 

number appt.!ars in · u li hed in 1707 by the Bishop of Ely, who was concerned 
with the con qu nc f the fall in the value of money since the days of King Henry VI 

some _so year pre,iously. 

The classified definition of index number goes back to Edgeworth (1887) when he was 

the secretary of a committee of the British Association set up to study methods of 

measuring variations in the value of money. Laspeyres (1864) and Paasche (1874) had 
before then contributed enormously to the development of index numbers theory and 
practice (Allen. 1975). 

In 1922, Irving Fisher published the path breaking book ·The Making of Index Number : 

A Stud_v of their variation , tests and reliability' which generated great interest in the 
theory of index number. Marshall (1923), Bo" ley (1926) and Keynes ( 1929) all 
d velop d interest and wrote extensiYely on index numbers. 

In r lopm nt of finance th ori in' hi h m ' m m in th n rk t a 

ntral rol h man for m urc:m nt m m. 



2.2 THE THEORY OF PRICE INDICES 

Index numbers are defmed and computed to pr ide solutions to practical problems. 

There can be no measurem nt with ut thl: ry and much of what is vague and ambiguous 

in index-numbers prncti 

I m nt in this research of a theoretical framework. 

The 0 w th ry is pr babl) the oldest formal technical approach to the market. Its 

principles were formulated by Dow C. and Nelson S. (1902) and popularised by 

Hamilton W.P. (Winger and Frasca, 1995). The theory is based on the fundamental 

premises that at all times there are three movements in the stock market. The ftrst 

movement is the primary trend and is the long term. It is the major bull or bear market. 

The second movement, is the secondary reaction. It is a sharp and discernible rally in a 

primary bear market or a steep reaction in a primary bull market. The third movement is 

the day-to-day fluctuation of stock prices. All the three movements operate 

simultaneously and the first movement is the most important while the third is 

unimportant. The original purpose seemed to be the measurement of change in stock 

price but Dow believed that changes in the average anticipated changes in bu ine 

cti ity. 

R t ·nth I) pri indi om ur tJ 

ull th ir limi ti n 1r u 



justified theoretically within the context of simple models for which the indices are exact 

measures of performance, otherwi e the indi e themselves are not of particular interest 

to theory. Importantly it i th de. in; t gi bscrvational content to terms such as 

'inflation' that keeps the indi 1li' . In theory, a particular stock index is the object 

of concern und is als) 1 ~.- Hl · ~u n f trong assumptions on preferences. 

Ross adds that ther e.·i t an alternative theoretical rationale for constructing indices 

since the index is the average holding it is a natural benchmark against which to measure 

performance. Asking whether an investor has done better or worse than average is 

equi alent to asking whether an investor has over-or-under-performed relative to the 

index. The virtue of this interpretation is that the index is not required to include all 

assets. It is therefore not surprising that the NSE 20-share index includes only 20 of the 

50 plus listed securities. 

Ross further ad anced that indices must satisfy two important criteria for use as 

benchmarks of performance. Firstly the measurability criterion whereby the index must 

be attainable. That is. the construction of the index at any moment of time depends only 

on information a\ailable at that time. econdly. the in estm nt realizability criterion. 

•h r b. th m vement of the inde i th m \ement of the actual financial a ct and th 

r turns on th ind . tually r alizzble by an inve tor "ho had nned nd h ld th 

m . It i hi t mak many indic dju d t in lud di ri ni n. 



In instances where the gross movement on the index is not the actual gross capital gain or 

loss on some asset, then the index is attainabl but not realizable. 

All indices which are form d hose weights depend on information that is 

available at th beginning )r ·1 h im tment period are both attainable and realizable. 

The u c of p rtf li · for the performance of investors together with the 

desire to imply mmnari e tock market performance are the primary source of the 

interest in indices in the practical world of fmance. 

2.3 STATISTICAL PROPERTIES OF STOCK MARKET INDICES 

Stock market indices as aggregate measures are an instrument to meet the information 

requirement of investors by characterising the development of global markets and 

specified market segments (descriptive function). In their function as a basis of derivative 

instruments, stock market indices facilitate the application of certain portfolio strategies 

such as hedging and arbitrage (operative function). In order to perform these functions, a 

stock market index should fulfil statistical as well as economic requirements. The 

statistical requirements for indices in general were summarised by Fisher ( 1922) and 

Die\\ art ( 1992). 

ru i I for t k market indice are I in\'arianc to ch nge in !e. -) ;mm tri 

I. that .. th in 

n ri do tl ind 



( 4) indifference to the incorporation of ne\Y sto ks, that is, ceteris paribus, the inclusion 

or removal of a stock will not change th~.: index omparcd to its previous value. 

Stock market indices can be Ia ifit: u. inn 1hr cparatc criteria: 

(a) The stocl s selected t n in ·lu i n ,11111 lino) 

(b) The wcil..!.httlll..!. sy ·t 'Ill ( m11 k ·t alu · weighted, price weighted or equally weighted) 

(c) The avcragine pr dure (arithmetic or geometric) 

2.3.1 Sampling 

An index can be based on a sample of stocks or upon all of them. It is necessary to 

consider which factors are important in computing an index that is intended to represent a 

total population. The size, breadth and source of the sample used are all important in 

constructing an index (Reilly and Brown, 1997). A small sample of the total population 

will provide valid indications of the behaviour of total population if the sample is 

properly selected. In fact, at some point, the cost of taking a larger sample will almo t 

certainly outweigh any benefits of increased size. The sample should be representative of 

the total population, otherwise if ize will be meaningless The ample can be obtained 

by completely random election or b · a non-random election technique that i de igned 

to incorporate the characteri tic desired. The ourc f th ample bee mes important if 

th rear n • difli r nc . bct\\C n alt rnati\e gment fthc p pulati n in \\hich , 

I 

mpl ar r quir d qua y ba cd n 

mp m 

I r lu II m na n th l 



to move together. Secondly, the usefulness of indices based on samples is influenced by 

the degree to which one can confidently infer mo ements in excluded stocks on the basis 

of movements in included stock ( ri nd It milton, 1978). 

There ar f ur hyp )th 

it price and v lum . 

·nm the inclusion of a share in the index and changes in 

The price pre ur hyp thesis argues that the price effect (when the inclusion of a share 

to the inde.· leads to a demand of that share resulting into a rise in both price and volume) 

is temporary because\ ith time, investors (in search of shares with superior returns) will 

substitute between shares, eventually resulting in equilibrium price of the share being 

restored. Pruitt and Wei (1989) found that when a share is added to the S&P500 index an 

additional 2% of its share capital is bought by institutional investors. Woolridge and 

Ghosh ( 1986) found a permanent price effect and a temporary rise in volume and 

concluded that the price pressure hypothesis is true. They found an initial rise in volume 

of 25%. which is largely sustained during the subsequent years. Harris and Gurel ( 1986) 

also accepted the price pressure hypothesis as they found that when a share is included in 

the S&PSOO index. its volume initiall rises by 89% and there is a permanent rise in 

\Olum by 26%. Dhillon and Johnson (1991) found that volume rises b 45% in the fir t 

0 da: a r in lu ion, and i till 8% higher a year later. Larnoureu.· and ansle: 

(1 m orary ri in both r turn and · lum and argu d that thi ' a 

nt ith 1 pri pr ur h) th i . 
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The imperfect substitute hypothesis requires that at least some of the price eff~ct is 
permanent. This is because other a t ar n t perfect substitutes for the share included 
in the index. Shleifer (1986) a :l tht: imp rfl ct substitute hypothesis because his 
results showed th pri n ~ rman nt. The liquidity hypothesis argues that 

h 1 6) also concluded that the liquidity hypothesis was 
true, although th ir r ult more clearly supported the imperfect substitutes hypothesis 
which they did not consider. 

Lastly, the information hypothesis implies that the decision to include a share in the index 
conveys information to the market about the firm's future prospects. Jain (1987) 
discovered price rises of 3% for shares that were included in the S&P indices, and price 
falls of 1% for shares that were excluded from the index. This suggested that the 
abnormal price changes on the announcement day is due to information effects. A similar 
result was obtained by Arnott and Vincent ( 1986) who also studied the S&PSOO index. 

2.3.2 Weighting 

'I h hare pr'ce included in an inde.· must be combined in order to d termine th alu of 
tl ind . For that purpo e it i n ce ary each tim th inde. is computed to d tennine 

I th r I th im nan o ch includ d to · ori nd H milton. i 78). 
impl t h i to co tru t n ind u in tl lf tl •itl ut 

In h 

'n t 
ill 

,_ 



therefore carry more weight than a 10\ priced security. This becomes a limitation since 

movements in the share prices of mpani s with high share prices are likely to 

dominate, as they tend to chang b l rgt: ab lute amounts. The price-weighted index 

' rail market portfolio change as a result of over 

weighting the m v m nt · t h hi h priced stocks. The advantages of the price-weighted 

index i, that it r 11 in the average price of the stocks used to construct the 

inde.· . 

Another possibilit. is that the price of each share in the index is given an equal weight. 

An equally \ eighted index is based on the assumption that equal shilling amounts are 

invested in each security, that is price relatives. The advantage to this approach is that 

companies with high share prices do not have a disproportionate effect on the index. 

Equal weight is achieved by considering the proportionate change in the share price 

relative to some base date. While companies with high share prices do not have a 

disproportionate effect on the ind x, thi m thod o not reflect the difference in ize 

bet\veen the companies (Sutcliffe, 1997). 

\eight d inde. gives greater importance to the price of same hare and hence less 

tmp rtan to th pric of oth r hares. Wei2hting heme u ually a·ward gr at ,. ight 

of com that on titute a big proportion ofth 'alu o th 

ht t mpanic that ount or mll 

pr n· n It li u h 11. li ti n. 



that is, the number of shares issued by the company multiplied by the share price at some 

specified time. 

2.3.3 Averaging 

A group of comm n mu t aggregated to produce a single number in order to 

create a d riptiv m a ure. that i the value of the index. This is either done by the 

arithmetic a erage or the geometric average (Sutcliffe, 1997). 

The arithmetic average is simply the sum of the numbers (market weighted, price 

weighted or equally weighted) divided by n the number of shares in the index. Thus the 

arithmetic average (A W) of three numbers is: 

(1) 

Where X, are the numbers 

W, are the weights. 

n 

A~0 
= l:~R, 

I I (2) 

The arithmetic weighted stock market index at time t with a base oftime o is given by; 

I 

m tri 

tri ofthr num 



(3) 

The geometric equally w ight d r market index at time t, with a base of time o, is 

given by: 

1 

GU,0 = (Z, I Z0 ); 
(4) 

Where Zj = P 1j X Pzj X P3j X ................ X Pnj 

j = o and t 

Although it is relatively easy to change the base date and replace one share with another 

using the geometric index, the main disadvantage of the index is that unless all share 

prices in the index rise (or fall) by exactly the same proportion, a geometric index will 

understate a rise and overstate the absolute size of a fall in share prices. The larger the 

diversity of movement in individual share price the greater the degree of under or 

overstatement. 

Consequently, an index constructed using geometric averaging such as the SE 20-share 

index will always grow more slowl or decline more rapidly than an indicator 

con tructed u in_ the arithmetic average. (S urce : ut liffe. 1 7~ Fabo7.zi · Janku , 
I 

1 85: L ri · H milton. 1971 ). 



2.4 COMPUTATION OF STOCK MARKET INDICES 

2.4.1 Choice of a base date. 

All market weighted and equ lly h.1.ht d indi e have a base date. This is the time 

when the value of th in l i u ·uall • ·t t unity, a hundred or a thousand. For price-

currency ruth r tll'lll a a rati \ ith respect to the base date. The base date should not be 

too di tant fr m the pre ent. The further away we move the base date, the less we know 

about the economic conditions pre ailing at that time (Simiyu, 1991 ). While selecting the 

base date, a decision has to be made as to whether the base shall remain fixed or not, That 

is \ hether it will be a fixed base or a chain base index. 

In a fixed base method, the year to which all other prices are related is constant for all 

times while in the chain base method, the prices of a year are linked with those of the 

preceding year. 

2.4.2 Choice of Formula 

There exist a large number of formulae that have been designed for constructing index 

numbers. Often the choice of the formula depends not only on the data available but al 

on th purpo e of the index (Lorie and Hamilton, 1978). For amp! a price-\ ·eight d 

n ppropriate nchmark for an inve or wh pp rtion hi or h r \ calth 

in rati th t to tl ir curr nt pri . It i pr rn 1... th ri ht 

in I rt li · utp th mark f. 
. 
m n r n in r n i hi r h r hh ·, 



equal shilling amounts among all stocks selected while the market value - weighted 

index is appropriate for indicating chan~ in the aggregate value of stocks represented 

by the index. 

The London Stock Exchange 100 Share Index 

(commonly known lt.; th Fl'- I· I ) i an arithmetic weighted index where the weights 

are market capitalizati n. Thi index is computed using the average of the best bid and 

ask price quotations. The Paasche formula is used. In Japan, the Tokyo Stock Price 

(TOPIX) is an arithmetic market value weighted index of all shares quoted in the First 

Section (The Blue Chip Section) of the Tokyo Stock Exchange. It is computed every 

minute using the Paasche formula. 

In Germany, the Deutscher Akienindex (DAX) index of the Frankfurt Stock Exchange is 

an arithmetic market-weighted index computed every minute using the Laspeyres 

formula. The Frankfurter Allgemeine Zeitung (FAZ) Index, based on the Frankfurt Stock 

Exchange is also a Laspeyres computed index using market capitalization weights. 

The airobi Stock Exchange SE 20-Share Index is a geometric equally weighted index 

\\ ith market capitalization as weights. The last price of the day of each share i u ed but 

tn c wh reno trade occur . the arithmetic a\erage of the ask and bid prices i u d. 

1 ind only computed on a day u in th imi)u (1 1) 

th num r 

in in m 
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No particular formula can be regarded as the best under all circumstances. On the basis 

of the users' knowledge of the characteri tics of different formulae, the user can choose 

technical methods adapted to the data n\'ailnbl' and appropriate to the purpose of the 

index ad lih Some of the ~ m1ul.: in lud the Paasche formula, the Laspeyres 

formula, the Marsh, 11-l·d • '\HHth ink .. th fisher ideal-index ad it?l (Allen, 1975; 

Dicwnrt, 19()2) 

2.5 ADJU Tl\IE T PROCEDURES FOR CHANGES IN 

CAPITALIZATION 

Index constructors necessarily make adjustments for any changes in capitalization that 

changes the current price of a stock in the index. Adjustments made for changes in the 

price of the stock are more in the nature of bringing up to date the weighting factor of 

each stock, rather than preventing price distortions in the index. 

2.5.1 Bonus Issues 

Bonus issues are common in the . airobi Stock Exchange. Bonus issues are ·free' hares 

given to shareholders through a given ratio b a company, for e. ·ample, I :2 bonu mean 

that a hareholder on record at a particular date would get a free hare for every two held. 

Bonu i ue might have dilution effect on hare pric but \: hen th t ck ll e.·-

b nu , th pn c dO\\ n c n id rablv Bonu , ~ dju tment. ar und rtakcn 

aft rth to th ld har i d t mli n d r r 

in th I ~ r _ th r ti ' ill b 1ultipl • th nu pn \ ith thi 



ratio. For example, a share selling at shs 40.50 after bonus issue of 1 for 2 will have an 

adjusted price of shs 40.50 x 3/2 = h 60 75 . This is the price to be used in computing 

the new index. The weighting fa 'l r "ill al o be changed to equal the number of shares 

outstanding after the bonu: ha t nh. 11l:ctive. 

2.5.2 Rights lssu 

Stock rights are i ued by corporations to acquire a specified number of shares of capital 

stock under prescribed conditions within a stated period of time. The value attached to 

these rights depends upon the proportionate increase in the shares outstanding and the 

difference between the market price and the price at which the new stock is offered. 

These rights are bought and sold until the stock sells ex-rights, at which point their value 

is deducted from the market price of the stock. Stock rights adjustments are undertaken 

by maintaining the same weighting factor at all times to the shares outstanding but the 

base value for the index will have to be increased. The old weighting factor of the stock 

is increased by the number of shares actually sold to form a new weighting factor . The 

old group value can then be increased by an amount equal to the value of the stock sold . 

A proportionate increase will have been made in the old base value of the group to offset 

any change in the index because of the change in the group value. The introduction of 

th new weighting factor for the ·tock and the corresponding change in the gr up ba e 
I 

~in ha , b n mad when computing th fir t indc. that invohcs th e. - right~ 
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2.6 LIMITATIONS OF STOCK MARKET INDICES 

2.6.1 Long-term downward bia 

In reality share prices tend t n in t h~.: I n run and they do so by differing amounts. 

The geometric indc, • ·har index will understate any price rise and 

overstate any Hill ( utdif · . 7). herefore it can be out-performed by simply 

investing an equal am unt in each share in the index and holding this investment 

throughout the period (Cootner, 1966). The downward bias represents a serious 

understatement and renders geometric indices unsuitable for measuring long-term price 

movements. 

2.6.2 Base date 

The base date is usually either the start or end of the time period under consideration. 

But where base dates are other than the start or the end period, Sutcliffe (1997) 

demonstrated that: -

(a) The returns on a geometric index are independent of a base date. This means that the 

rates of returns on a geometric index calculated using different base dates are equal. 

The geometric mean. therefore, measurers the rate of growth of the initial portfolio 

during the performance evaluation period. 

I 

b R lati to th mar • t portfolio th g om tric ind · undc:r tat pn 

n fi U . bi impli d t th tar m m nt in th 
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(c) The arithmetic index only measures the percentage return on the market portfolio 

when the base date is the start of the period fi r \J hich the return is being computed and 

will correctly measure the rate of r rum n portfolio held unchanged throughout the 

period. Over long p ri d t tim . an arithmetic index will out perform most of its 

component due t th char ·t ri ti 

limit to price change . 

f ·tock prices since there is a lower, but no upper, 

(d) Depending on the base date chosen, the percentage change in the arithmetic index can 

be larger or smaller than that of the geometric index. This is because in computing the 

arithmetic mean, the amount invested is assumed to be maintained (through additions or 

Withdrawals) at its initial value. The geometric mean on the other hand varies in size 

because of the assumption that all proceeds are reinvested (Modigliani & Pogue, 1974). 

Thus a geometric index is biased in a consistent direction while the direction of bias in an 

arithmetic index varies. An arithmetic index with a base year other than the start of the 

period can over or understate the return on a portfolio, while a geometric index will 

always understate this return. Marks and Stuart ( 1971) investigated this problem for the 

Financial Times Ordinary (FTO) inde .. which is an equally weighted geom tric inde .. 

They took the hare prices used in the computation of the FTO and calculated th valu 

of th corre ponding equall \\eighted arithmetic ind ith th end of I 0 a th 

t\\0 indice • by th end of 1 70, th ind .· had ri n by 11. <Y< whil 

th hil 

t n q Jly i ht d th 0 in t n n 



41.2% over ten years, the FTO measured less than a third of this rise. This represents a 

serious understatement and renders the ge m tric indices unsuitable for measuring long­

term price movements. 

2.6.3 ;election Bias 

When an ind . · i · a c mp it and covers all shares traded on the Exchange (for instance 

NYSE Comp ite. I. Topix and Nasdaq Composite), then there is no problem. 

However, the use of a sample is usually necessary to enable the rapid and repeated 

calculation of the index. If the coverage of the index is less than complete, the shares 

selected for inclusion will represent a biased sample for the market as a whole. There are 

two reasons for this. Firstly, since many indices are designed to contain only large 

leading companies they are based on a biased sample because many relatively small 

companies are also traded on the stock market. Recent research has found that the 

performance of small firms tends to differ systematically from that of large companies 

(Dimson. 1988). Secondly, the identity of the shares in the index changes o er time. 

Companies that have grown at a slow rate tend to be removed from the index, while 

companies that ha\e shown rapid growth are added. Rose ( 1971) reports that companies 

dropped from the FTO index subsequently underperformed the market. while companie 

add d to the inde. ent on to outp rform the market. 

, 

Bia 
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variance and mean of the index. This ' ill occur when the published values of the 

market index are in fact average of a numb r of values of the index computed at 

different times, that i , xpli ·ill'· ~r· 't.:d. B ard and Sutcliffe (1985) demonstrated that 

using averaged data n · n id r: t I ·1lt r th portfolios in the efficient set and that 

biase introduced ur • n n- rh iu I. fark<!t indices are usually calculated using the most 

recent tran acti n ri f ach hare. orne shares do not trade continuously and prices 

used d n t recur at the arne moment. This means implicitly, that the prices used are 

non-synchronized and the index computed will measure an average of the 'true' value. 

This is known as implicit averaging. 

Brealey ( 1970) attempted to measure the magnitude of the serial correlation introduced 

into the UK market indices by non-synchronous trading. He concluded that after 

removing the positive first order serial correlation introduced by averaging, some positive 

correlation remained, that is, the positive serial correlation was not entirely due to non­

synchronicity of prices used to compute the FTO index. Atchison, Butler and Simonds 

( 1987) used transaction data on 280 shares quoted on the NYSE to in estigate the 

magnitude of non-synchronous trading bias and found that it only accounted for about 

15% of the positive correlation in the index. Mackin lay and Ramas" amy ( 1988 argued 

tha4 th len th ofth differencing inten.al is increas d o the effect of• tale' pric s 

houl dimini h. They tudi d th ·P500 and found that ' hil in th 

di m int n. I from 1 S minut to n h ur l d t r du ti n in 

Ut in th di in int n di t r n tt 



remaining autocorrelation. They concluded there must be some cause for this residual 

autocorrelation other than stale price . 

2.7 CONCLUDIN R 

Modern portfolio th ry r 4uir · n ledge of the relationship of prices of individual 

stocks to mov m nts in th mar t in order to allocate funds rationally among stocks. 

For these purp ·e . it i es ential that there is a summary measure of behaviour of 'the 

market'. Such measurements are desired for a number of reasons, for example a standard 

against which to compare the performance of Investment Managers. Since the share 

price is often treated as a measure of the markets expectations of the cashflows from the 

company concerned, market risk is estimated by relating the returns on an individual 

share to the returns of the market as a whole. This requires an analyst to estimate the 

return in the market. The fluctuation in the market index have been used as a surrogate 

for returns on the market and it then becomes crucial that the market index is accurate. 

As a result, a market index provides a leading indicator of national economic importance. 

Therefore understanding the constructio~ computation and purposes of indices is 

necessary in designing and implementing an investment strategy and can make a crucial 

difference in interpreting the results of research. 

v n thou h an optimal ind x numb r may not .·i t. diffcren c am ng indi 
I 
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CHAPTER THREE 

R . E \R H DESIGN 

3.1 POPUL TION 

The population for th tudy constituted all the companies whose ordinary shares were 

quoted on the Nairobi Stock Exchange (NSE) as at 31st December 1999. As for that date, 

54 companies were quoted but only 51 were actively trading as two were suspended, 

namely Regent and Kenstock Loans while 01 Pejeta was voluntarily winded up. 

3.2 SAMPLING PLAN 

The sampling plan that Simiyu (1991) used to construct his Alternative Index was 

adopted for this study as it was found appropriate. The companies on the NSE were 

classified into the following sectors; Agricultural, Commercial and Services, Finance and 

Investment, Industrial and Allied. 

This is the classification adopted by the NSE and it was found appropriate for the purpose 

of this study. To qualify for selection. ordinary shares of the company must have been 

quoted on May 1996 and remained continuously quoted o er the period under 

consid ration. , 
Th mpling plan for ch ector found appr priate ~ r th 

purp o thi udy it c ount or pp im tcly 0% f ll ' lu m \ m m . 



3.3 DATA COLLECTION 

The data required for each company ' as collected from the NSE for a period of four 

years from 1 1-t May 1996 to 1 c m r 1999. The period was chosen as interest in 

market trend is in th rcc nt t. reach company, the following secondary data was 

collected from theN 

Share prices. NSE _0- hare index, volume of shares traded, value of shares traded, 

nwnber of shares in issue, number of transactions and market capitalization for the 

period. 

3.4 DATA ANALYSIS 

The analysis was tied to each objective to enable accurate conclusions. Inferential 

statistics was used to analyse the data. To improve accuracy and reduce the 

computational burden the application ofSPSS computer package was used to calculate all 

statistical tests. 

Test for Long-term downward bias: 

The two leading firms by value of trading in 1999 Kenya Power and Barclays Bank were 

selected to compute an unweighted geometric index (refer to formula 3 and 4 in page 1 S) 

and an unweighted arithmetic index (refer to formula 1 and 2 in page 14). The percentage 

; 

change of these indices " ere then compared to determine v hich inde. over tates a price 

fall nd hich on under tates a pri e ri and by h t p rcent. 



Test for Averaging Bias: 

The first-order autocorrelation was calculated to determine the existence of a positive 

Serial correlation on the N 20- har inde;:.·. The first-order autocorrelation coefficient 

(rt) is expressed mathcm ti .11 · a : 
n I 

L(Yt- y) (Yt-1-y) 
(5) 

t=l 

Where r1 = First order autocorrelation coefficient 

Y = Mean of the values of the series 

Y = Observation at time period t 

Yt-t =Observation one time period earlier, or at time period t-1 

Test for selection bias: 

The existence of the size effect on the NSE 20-share index was examined. The 

percentage of the total market capitalization that is represented by the constituent 

companies of the index was examined. The nature of all the stocks that were suspended, 

de-listed or added during the period was also examined. 

Bonus i ues: 

Bonus issues are very common in the SE. 13 Companies out of the 20 in the sample had 

bonu i sue durin_ the p riod. Bonu issues were incorporated by changing th 

'' ighting fa tor to equal th numb r of hare in i ue after th bonu had come 

t h . h n w ' i ht in tor " r introdu d 'h n omputin th fir t in 



after the stock was sold ex-bonus. Prices were adjusted by multiplying the ex-bonus price 

with the ratio of the new shares (after th i ue) to the old shares. 

Construction of the Altrrn•tliH· in die ' : 

Composite and 20- ·hare in dice (Laspeyres formula) 

The conventional arithmetic \ eighted indices were used with weights as market 

capitalization. The Laspe res formula was used to calculate a composite index and a 20-

share index. The Laspeyres price index is a base-weighted index. The Laspeyres formula 

is expressed mathematically as: 

I = plqO (1 00) 
Poqo 

Where I= the Index Number 

Pt =market price in current period 

po =price in the base period 

q0 = o. of shares in issue in the base period. 

Thus p = Total market value in period t x (index value in base period) 
Total market value in base period 

(6) 

The market value (p 1q0 ) in the period t was calculated for all the companie in the 

and th n a ummation for the total market value in period t \ a deri ed 

I he m rk t alue p q in the ba peri d \ ·a alculat d for II th companie nd then 

' umm ti n forth total mark t valu in th btain d. 'I h ind . · •a lu 

ind . · in th uinninu .... 

th p n udy mp it lnd lilt t i n lith t\ 



companies trading in the NSE whereas the Alternative 20-share index considered only the 

20 companies that are constituent in th 20 har portfolio of the NSE index. 

Justification: 

The Laspcyrcs formula is 'I las' '' ·ight d index that is equally weighted in the base 

period. The usc or bas' p 1 1 d ' eight, i the most commonly applied method since the 

index need not be revi ed 

Disadvantage: 

The Laspeyres method does not take into consideration changes in the market values. 

Alternative 20-share index (Paasche formula): 

The Paasche formula was also used to compute a 20-share index. The Paasche price 

index is a current weighted index. The Paasche formula is expressed as: 

I = p1q1 (1 00) 
P //1 

(7) 

Though similar to the Laspeyres, the major difference is that the Paasche method capture 

quantity measures for the current period rather than for the base period To compute the 

Paasche inde. · the current period hare price wa multiplied by the current period numb r 

of hare in i ue for each compan~ in the 20- hare portfolio. The urn obtained for each 

compan · va then u cd to aggregate a total urn for the portfolio. Th ba period hare 

pnc ,.., r th n multiplied b • th current numb r of har tn 1 u . A in the 

ummati n r II th finn th tot I um 



Justification: 

The Paasche method is helpful a it mbin th ffect of changes in share prices and the 

number of shares in issue Thu it is a l t.:lt r indicator of general changes in the NSE than 

the Laspeyres method 

Disadvantnges: 

The main di ·ad antage of the Paasche method is the need to tabulate the number of 

shares in issue for each period examined. Frequently, quantity information for each 

period is either expensive to gather, time consuming and generally unavailable. Since the 

quantity measure used for one index period is usually different from the measure used for 

another period, it is impossible to attribute the difference between the two index values to 

price changes only. This makes it difficult to compare indices from different periods. 

Alternative 20-share index (Fisher's Ideal formula): 

The Fisher's Ideal method is the geometric mean of the Laspeyres and Paasche indices. It 

is expressed as: 

1 = (8) 

Ju tification: 

It t. k int account b th curr nt ' ar a \'<ell b c y ar pric and qu. ntiti he 

ld I in ti fi b th th tim rev r I nd t . 



Time Reversal Test: 

This test expresses the idea that the formula fi r alculating an index should be such that it 

will give the same ratio between on point of omparison and the other, no matter which 

of the two is taken as the basL~ . I h· t i~. if an indc. number for 1997 with 1996 as the base 

year at 100 is 200°·o. th ·am· in de. for 1996 with 1997 as the base year at 100 should be 

50%. Symbolicall 

Io. 1 * I1. o = 1 (9) 

Where I= the Index Number 

Factor Reversal Test: 

This test requires that the product between a price index and the corresponding quantity 

index be equal to the value index. Thus, 

(1 0) 

Where V = the Value Index 

That is, the two results (a price index multiplied by a quantity index) should give a true 

value ratio. 

ub cquentl. the Fi her' Ideal inde. should be free from bia a it geometricall 

cro e th peyre and Paa chc formulae (v.:hich mb d oppo ing mark t value and 

veight ba to cancel ny bi UP'' rd nd d ' nward r p ti ly, r v I d by th 

nd t . 



It is however erroneous to assume that the criteria mentioned above provides an absolute 

benchmark by which one can mea ure th r lativ merits of index numb~rs . All such tests 

should be considered on! a upph:m~:nta t practical considerations that arise in the 

construction of an ind · · \\ h •n 1 r·1 t1 al ad antages are in conflict with theoretical 

consideration , it i · p111d nt t gi' e the practical needs more attention. 

, 



CHAPTER FOUR 

FINDING A D I TERPRETATION 

4.1 INTRODU TION 

The study ct out to d 't Illlin th ,1 urac of the S 20-Share index. It was hoped that 

any inaccuracy would b id ntified and measured. It was also hoped that an Alternative 

index would be deri\ed and recommended to measure more accurately the performance 

of the NSE. 

4.2 LONG-TERI\-1 DOWNWARD BIAS 
Share Prices 

TimeO Time I Time2 Time3 

199913 199919 199926 199929 

Kenya Po\\er 110.32 115.7 1 110.2 110.44 

Bardays Bank 110.94 109.05 78 114 

Table 1: Value of indices based on Arithmetic and Geometric averages of share prices. 

Time 0 Time I Time 2 Time 3 

GL' 0 I 1.015 0.838 1.014 

GC 1 0.985 I 0.825 0 999 
m·~ 1.193 1212 

AW 0 I 1.016 0 .851 

.Jrr' 0 985 0 .834 

.w·~ 1.212 1.224 I 

Table 2: 1\:n:entage chan!!e in the indices 

Ttme 0 to I 'ltml! I to 2 Timl! 2 to • 

(j( 0 1.50% -17.500(, 21% 

GL" 1 1.500/o -17.50'lo 21 % 

w·o 
.Ill'' ,,,. .. 

I.. 0 

I 60% 

-17 SQQo 

-I 
-I 
-I 

-I 

21 % 

I 

1.21 

I 015 

0.999 

1.232 



Table 1 and 2 illustrates that in the NSE 

I. The returns on a geometric ind '( ar ind p nd nt of the base date. 

II . Relative to the market portf li .• 1 u. ~om ~11 i index understates price rises and 

overstates pri e falls . 

Ill. The arithmeli · ind nl\' m a urcs the percentage return on the market portfolio 

when the ba 'e date i the tart of the period for which the return is being 

computed. 

IV. Depending on the base date chosen, the percentage change in the index can be 

larger or smaller than that of a geometric index. 

4.3 TEST FOR AVERAGING BIAS 

The study set out to investigate the magnitude of the non-synchronous trading bias in the 

NSE by testing for positive first-order serial correlation in the value of the NSE 20-share 

index. Serial correlation is the term used to describe the situation when each observation 

is statistically dependent on the previous one. For example, after years of low prices, the 

next year's price is more likely to be low again Positive serial correlation means that 

successive ob ervation tend to resemble previous observations When a variable is 

mea ured over time it i frequently correlated\ ith it elf, when 'lagged' one or more 

period . Thi correlation between time erie re idual (knO\ n a erial correlation i 

m a ur d b • the autocorrelation cocffici nt. 1 he corr lation b t\ en uccc i e rc idual 

II d fir t- rd r utocorrclc tion 



Table 3: Com utation of the first- order Autocorrelation. 

1999 NSE Index Y Lagged one 
(Yt - Y) (Yt-t - Y) (Yt - Y)2 

(Yt - Y) 
Wcck(t) (Yt) Period (Yt _ 

1
) 

(Yt -t - Y) 
I 311 9.89 -i52.1-i 204430. 5796 
2 3058.99 391 24 452. 14 153068.7376 176895.2536 
3 J() l tl 37 j.J(l ,()2 39 1.24 120 I 45.4244 1356 11 .6088 
4 298148 )1. 73 346.62 99685.4329 109438.3326 
5 2967 16 29% I 3 15.73 89766. 152 1 94595.8653 
6 2()12 11 264.58 299.6 1 70002.5764 79270.8138 
7 29 () 'l(l 262.8! 264 .58 69069.096 1 69534.2698 
8 9~~ HH 321.13 262.81 103 124.4769 84396. 1753 
l) ~%1 ~n 296.08 32 1.1 3 87663.3664 95080. 1704 

10 223.72 296.08 50050.6384 66239.0 176 
II 167.24 223.72 27969.2 176 374 14.9328 
12 2834 99 185.49 167.24 34406.5401 31021.3476 
13 _sou 95 2853.24 139.2 185.49 19376.64 25820.208 
14 2806.-3 2806.95 138.48 139.2 19 176.7104 19276.4 16 
15 2786.-+5 2806.23 118.7 138.48 14089.69 16437.576 
16 2778.-+7 2786.45 110.72 11 8.7 12258.9 184 13 142.464 
17 2767.89 2778.-+7 100.14 11 0.72 10028.0 196 II 087.5008 
18 2759.11 2767.89 91.36 100. 14 8346.6496 9148.7904 
19 2750.54 2759.11 82.79 91.36 6854. 184 1 7563.694-1 
20 2745.42 2750.54 77.67 82.79 6032.6289 6430.2993 
21 2762.85 2745.42 95.1 77.67 9044.01 7386.-+ 17 
22 2778.-+ 1 2762.85 110.66 95.1 12245.6356 10523.766 
23 2771.65 2778.41 103.9 110.66 10795.21 11497.574 
24 2773.97 2771.65 106.22 103.9 l 1282.6884 11 036.258 
25 2760.39 2773.97 92.64 106.22 8582.1696 9840.2208 
26 2765.57 2760.39 97.82 92.64 9568.7524 9062.0448 
27 2765.57 2765.57 97.82 97.82 9568.7524 9568.7524 
28 2776.71 2765.57 108.96 97.82 118722816 10658.4672 
29 2774.49 2776.71 106.74 108.96 11393.4276 11630.3904 
30 2758.98 2774.-+9 91.23 106 74 8322.9 129 9737 8902 
31 2744.55 2758 98 76.8 91.23 589824 7006..16-1 
32 2750.87 2744 55 83 12 76.8 69089344 6383.616 
33 2753 88 2750 87 86 13 83 .12 7418.3769 7159 1256 
34 25 8.75 2753 88 -79 6.13 6241 -6 04 .27 
35 2561.27 2588.75 -106.48 -79 11337.!J<X>-t 8411.92 
36 2477.33 2561.27 -190.42 -10648 36259.776-1 20275 9216 
37 2436.9 2477.D -230.85 -19042 53291.7225 41958.457 
38 2436.9 -254 37 -230.85 64704 0%9 -8721.314. 
39 -270 25 -254.37 687-0.4925 
Hl -244. 11 65970.7275 

-:!97. 18 



y = 138723 .12/52 = 2667.76 

In Table 3 above the first-order c rr 1.11 i n 
' 

t1i icnt r1 (the correlation between Y1 and 

Y 1_1 known as the auto<.:ott latt n (! 1 Ia t I) was found to be 0.935. This means that 

succcssi ve residual · for lh \\ eekl variable exhibit positive serial correlation. Put 

differently, the pres nee of positive erial correlation confirms the existence of non-

synchronous trading bias and thus averaging bias in the NSE 20-share index. 

4.4 SELECTION BIAS 

The NSE index was found to represent 71 .61% of the overall market capitalization at the 

end of 1999 (see Appendix 1). In the Agricultural sector, George Williamson, Kakuzi and 

Sasini represented 8.22% of the subsectortotal of9.83%. In the Commercial and Services 

sector, Kenya Airways, Lonrho, Nation and Uchumi represented 9.77% of the subsector 

total of 11 .84%. In the Finance and Investment sector, Barclays, Diamond Trust, KCB 

and Standard Bank tepresented 20.14% of the subsector total of38.08%. In tht Industrial 

and Allied sector, Bamburi, BAT, BOC, E.A.Packaging, E.A.Breweries, Kenya ational 

Mills, Kenya Power and Total represented 32.98°/o of the subsector total of 40.23%. 

Thu in both the gricultural sector and the Commercial and ervices ector, the size 

tTect wa evident a the top four leading companies \\iere 
I 

cted in the two ector . 

llO\\C\er. in th ·inane nnd Im tmcnt · ctor the top thrc leading c mpani , ·er 

fifth r nkcd comp, ny ( i m nd 1 ru t wa 

unh rank d B nk h ''a nl • in th lndu tri I nd \ll i r th t th r ' , 

m II m m b in \ P k gin ' 'ith - - K n• 



National Mills with 0.60% of the sub ector market capitalization were selected. Left out 

was Firestone with 4.17% and E Ponl, nd "ith 0 5° o. The 1990's witnessed the 

listing of a number of compani , ·purnl:U main! b the privatisation of government held 

corporations and the rei a in~ l)r fi.H ·i1!1l ' hangc controls. I fowever, during the period 

under tudy, only K •nva \in\ a~ · wa li ted in 1996 as a result of privatisation. 

The NSE does not to ha\ e a clear portfolio selection and revision policy. There was no 

precise criterion to determine why a particular stock was dropped or why a new one was 

added to the portfolio. During the period under study, Kenya Airways replaced CMC 

Holding in the portfolio in 1996. There was no explanation on record and this represented 

a serious drawback. On the other hand, three companies were delisted from the NSE 

during the same period. These were Kenya Finance Bank, African Tours and Hotels and 

Kingfisher Properties. 

4.5 THE PERFOR~IANCE OF THE NSE 20-SHARE INDEX 

The unweighted a\erages method was u ed to compute a 20- hare index geometric and a 

corresponding arithmetic index. With \\eek 14 of 1996 a the ba e date for the e two 

indices and the E ~0- hare value of .3007.39 a the base value, b\' week 19 of 1999 the - ' 

~eometric index had ri en 6.-9% \\hilc the arithmetic equivalent index ' a 1 . "7% 
I 

higher than at it ba date. 'I here ore. while the value or the arithmetic _0- hare indc. 

ha ri n I , r the four year . th gcom tric quiv I nt h than 

third thi n hi r pr nt 



index (such as the NSE 20-Share index) unsuitable for measunng long-term pnce 

movements. 

4.6 THE OMP IUSOt BET~ EEN NSE 20-SHARE INDEX, 

MARKET C PIT LIZ TI01 ' l1 DEX AND THE TVA INDEX 

Table 4: The conelation bet\ een NSE index Market capitalization index, 
Trading olume Activity index. 

Correlations 

NSE MCAP TVA 
NSE Pearson Correlation 1.000 .147* .149* 

Sig. (2-tailed) .038 .037 
N 198 198 198 

MCAP Pearson Correlation .147* 1.000 -.037 
Sig. (2-tailed) .038 .606 
N 198 198 198 

TVA Pearson Correlation .149* -.037 1.000 
Sig. (2-tailed) .037 .606 
N 198 198 198 

* . Correlation is significant at the 0.051evel (2-taJied). 

Table 4 above illustrates that the correlation between NSE index and Market 

Capitalization (MCAP) on the one hand and NSE index and the Trading Volume 

Activity (TV A) on the other are both positive and significant at the 0 05 level However, 

the \1 AP and TV are negati ely correlated 

though in ignificantly.This ugge ts that les trading activity lead to higher level of 

mark t capitalization. 
I 

r lated to the ' E index th correlation di play w k 

tin th t th in : t m r in lu nc b • oth m rk t \'ari bl 



The results are consistent with the fact that the NSE 20-share index is primarily a price 

index while the Market Capitalization and th Trading Volume Activity measure other 

factors more effectively nam I , hnn' e in apitalization and change in trading activity 

respectively. 

Table 5· Rcgres ·ion nalvst of the 
Volume ctivity. 

Variables Entered/Removed b 

Vanables Vanables 
Model Entered Removed Method 

1 TVA, a 
MCAP 

Enter 

a. All requested variables entered. 

b. Dependent Variable: NSE 

, index, Market Capitalization and Trading 

Table 6: The model summary of the regression analysis 

Model Summary 

Std. Error 
Adjusted R of the 

Model R R Square Square Estimate 

1 213a .045 036 311 .8741 

a. Predictors· (Constant), TVA, MCAP 

Multiple regression was used to express the relationship among the independent variables 

(Table 5 and 6). The multiple regression coefficient R square or R2), tell u how well 

the independent variables explain the dependent variable. The R2 for the equation i 0.045 

ugg ting that on! around 4.6% of the variance in the inde. i e. plained b th t\ o 
I 

ind p nd nt variabl , the rading olum Activit • ( A and th 1ark t 

pit li ti n ICAP hi impli that n ' rv.h lmin, % i 



Table 7: The coefficients of the regression analysis 

Model 
1 (Constant) 

MCAP 
TVA 

Coefficients a 

015 
.153 
154 

13.061 
2.187 
2.203 

Si . 
.000 
.030 
.029 

The Beta values illustrated in Table 7 allow us to examine the effects of each of the 

independent variables on the dependent variable. Although the MCAP provides the 

largest unstandardized coefficient, the Beta for both the MCAP and the TV A are almost 

equivalent at 0. I 53 and 0.154 respectively, suggesting that they both have almost a 

relatively similar impact on the index. Thus the beta for the MCAP implies that for each 

one unit change in the MCAP, there is a standard error change in the index of0.051 with 

the effects of the TVA partialled out. 

4. 7 THE ALTERNATIVE INDICES 

The indices derived were four in number and they were calculated weekly from 1996 to 

1999( ppendix 2 . The base period wa week 14 of 1996 with the index value cho en a 

3007. "9. Thi wa the figure of the _0- hare index at week 14 and it elected fi r the 

purpo of andardizing the indicc for' ca · of compari n. fi ing value " ere largely 

it ind ht th num 

nt in th 



All-Share index thereby eliminating the effect of bias associated with using a sample 

index. 

Three 20-Share indices were al o c mput~.:d u ' in , the Laspeyres, the Paasche and the 

Fisher's ideal formulae with w i ~ht al· a· th number of shares in issue. . 

In a weak form cflicicnt 111 rk t ·uch as the NSE, the number of shares m tssue 

infrequently change, remaining con tant for weeks on end. As a result, during the initial 

week 14 to week _,g of 1996 the three 20-share indices were all equivalent in that they 

reported the same values. This equivalence can be attributed to the constant number of 

shares in issue for all the ftrms in the 20-share portfolio during this period. As such, the 

total current market value (p 1 q 1) was equivalent to the total current price base quantity 

value (p 1q0) for all the ftrms . Also the total base market value (p0q0) and the base price 

current quantity value (poq!) were found to be the same during the period. 

Thus caution must be taken when using weights, as they might not necessarily reflect the 

true value movements in the market. 

The Recommended Index: 

It i the researcher's opinion that a Composite index for the SE is neither necessary nor 

economical a the tock included in the 20- hare index accounted for 91. 9'l/o of the value 

of trading in 1999. fhe E al o e. ·hibited thinnes of the market a pro en b the , 

rading Volume cti it • that onl mall fraction of th hare in i ue , r tr, d d for 

n • iv n tim r ult. a 

int rpr t d m mil in th t n 

m m 1 d in th in 



On the other hand, the Laspeyres method does not consider changes in the market value 

while the Paasche method require time n uming and an expensive process of 

gathering quantity information for a h p ri d. AI the quantity measures (weights) 

used for each period arc u:u '\11 iit'f ' Ill fr m the weights for another index period. It 

becomes impossible to attt ibut th diffi•rence between the two indices to price changes 

only. This makes it diflicult t compare indices from different periods. 

The researcher recommend the use of the SE 20-Share index (Fisher' s ideal method) 

as it is the most representative, consistent, bias-free and accurate measure of value 

movements and market performance of the Nairobi Stock Exchange. 

4.8 THE COMPARISON BETWEEN NSE 20-SHARE INDEX AND 

THE ALTERNATIVE INDICES 

Table 8: The descriptive statistics of the NSE index and the 
alternative indices 

Descriptive Statistics 

Std. 
N Mean DeVIation M1n1mum Maximum 

NSE 198 3016.no 317.5959 2283.04 3550.27 
COMP 198 2904 423 222.1500 2397.02 3376.70 
LASP 198 2969.111 190.4431 2493.78 3371 .31 
PAAS 198 3101 .810 2342275 2634 91 3661 26 
FISH 198 3034 218 205.3810 2599 58 3487 34 

Table 9: Friedman Test of Mean Ranks 

Ranks 



Table 10: Test Statistics results 

Test Statistics'~ 

N 

Chi-Square 

df 
Asymp. Sig. 

198 
175.780 

4 
000 

a. Friedman Test 

The Friedman rank te 'l 'h '' n in Table 9 was used to rank each index and then calculate 

the mean rank tbr each inde:x. Differences were observed in the mean ranks, clearly 

indicating the differences between the indices. 

The null hypothesis tested was that the NSE 20-Share index was equivalent to the 

Alternative Indices. In Table 10, the calculated Chi-square value at 175.780 was greater 

than the critical value 18.46 at 4d.f The observed frequency (NSE 20-Share index) was 

significantly different from the expected frequencies (the Alternative Indices) . In other 

words, since the probability of obtaining this by chance is nil (which means p<O.OOOOS), 

we can conclude that the NSE 20-Share Index and the Alternative Index are not equal 



CHAPTER FIVE 

SUMM R' \ D NCLUSION 

5.1 SUMMARY AND ON 10 

The results obtained are hard! ' urpri ing given the thinness of the market of the Nairobi 

Stock Exchange. As such, an price index for this market must be very carefully 

interpreted since small changes in the few active stocks tend to be considerably 

magnified in the index. It is common fact that price changes in the NSE for most 

companies are relatively small from one point to the next. This in effect means that index 

changes for the most part will also not be significant. 

The existence of a number of indices on the NSE will facilitate the application of 

different measures and indicators, which together should give a clearer picture of value 

movements and market performance. It is important to note that price indices move in 

closely related swings. But in order to identify the movement and nature of stock prices, 

there is need to prefer the more accurate indicator, as it is able to effectively capture and 

report on market performance. 

5.2 I~IITATIO T OF THE T DY 
I 

urrentl · there rc onl: tv.· active tock lndice on the , airobi to k ·.·chang , th 

nd the Ammi _7- har lnd . ·. \ lico A nt Ltd ., th 

comp n , that I ul t th ~mmi - 1- har ind 



and computation method due to restrictive compan policy. As such, only the NSE 20-

Share index was available for comparison 

5.3 SUGGESTION FOR ;l RTII R RE EARCH 

I. Further rc ·ear h ·an b c nducted to test the reliability of the NSE 20-Share 

index covering a longer period of time. 

II. Further research can also be carried out using other market indicators for 

Comparison for example, the Average Value per Transaction. 

III. Other market weights, for example the number of shares transacted can also be 

used to examine how accurately they report on value movements. 

I 



APPENDIX 1 

NSE Market Capitalization as at 30'h December 1999 

Company o. o lssut'd Price Market % of total 
Sitar :.. Dec 31' 99 Cap.(Kshs.) Cap. 

Agricultural 
Brooke Bond* 4~. 7:000 104 5083000000 4.76% 
Eagaads 64" 1400 26 167216400 0.16% 
George William on* sr6320 93 814337760 0.76% 
Kakuzi* 19599999 87 1705199913 1.60% 
Kapchorua 3912000 150 586800000 0.55% 
Limuru Tea 200000 650 130000000 0.12% 
Rca Vipingo 60000000 4.8 288000000 0.27% 
Sasini Tea* 38009250 45 1710416250 1.60% 
Theta Group 1927900 5.1 9832290 0.01% 
SECTOR SUBTOTAL 1877118690 9.83% 

Commercial & Services 
A.Baumann &Co. 3840066 14.7 56448970.2 0.05% 
C.M. C Holding 24279560 30 728386800 0.68% 
Car & General 22279616 10 222796160 0.2 1% 
Express Kenya 4800000 19 91200000 0.09% 
Hutchings Bernier 360000 20.25 7290000 0.01% 
Kenya Airways* 461615484 7.85 3623681549 3.39% 
Lonhro Motors* 63761073 13.3 848022270.9 0.79% 
MarshaUs 14393106 23 .5 338237991 0.32% 
Nation Media* 35652630 100 3565263000 3.34% 
Pearl Dryclcancrs 1597715 3 4793145 0.00% 
Standard Newspapers 12811859 9.85 126196811.2 0.12% 
TPS Serena 38679000 16.05 620797950 0.58% 
Uchumi Supermarkets* 60000000 40 2400000000 2.25% 
SECTOR SUBTOTAL 744070109 11.84°/o 

Finance & Investment 
Barela~ Bank* 1~4305000 103 15893415000 14 89% 
City Tru t 4166046 22 0 09°/o 

F Bank 100000000 14 25 1.34% 
Diamond Tru tBank* 79:00000 26 1.94% 
Hf' K 10.5 ~ 1.14% 
I. .D. . lm l: tm n :o 

2: .7: 
l : -



Industrial &Allied 
Athi River Mining 75000000 5.75 431250000 0.40% 
Bamburi Cement* 36~()~07_5 -6.25 9-27194031 8.93% 
British American Tobacco* 75000000 77. - 581 2500000 5.45% 
B.O.C. Gases* 64 1259391267 1.18% 
Carbacid Investments 67 632410521 0.59% 
Crown Berger I' 7C C 00 10 215700000 0.20% 
Dunlop Kenya 10000000 10 100000000 0.09% 
EA Cables 0 50000 13 263250000 0.25% 
EA Packaging* 7o79980 10.3 79103794 0.07% 
EA Portland 90000000 11 .25 1012500000 0.95% 
Firestone _78"42400 16 4453478400 4.17% 
EA Breweries* 932r665 70 6526496550 6.14% 
Kenya National Mill * 67235665 9.5 638738817.5 0.60% 
Kenya Oil Co. 71 99800 67 482386600 0.45% 
Kenya Orchards 400000 5 2000000 0.00% 
Kenya Power & Lighting* 79128000 95 .5 7556724000 7.08% 
Total Kenya* 56000000 48 .25 2702000000 2.53% 
UngaGroup 46858758 26 1218327708 1.14% 
SECTOR SUBTOTAL 1320171989 40.23% 

*denotes the companies included in the NSE 20-Share Index. 



APPENDIX2 

The NSE 20-Share fndex and the Altrrnativr Indices from 1996-1999. 

YEAR NSE MCAP T\' \ OMP 20-SIIARE 20-SHARE 20-SHARE 

WEEK INDEX INDE' I l)f<'. ' LA PE INDEX PAAS lNDEX FISH INDEX 

199614 3007.39 007 C) 007 9 3007.39 3007.39 3007.39 
199615 2963 .07 299 ,_41 2994 8 3007.72 3007.72 3007.72 
199616 2907 J_ 2QS6 6' 

.. _935 01 2963 .83 2963 .83 2963 .83 
199617 3027 17 w () 44 t-n~ o 3034 60 3070.61 3070.61 3070.61 
199618 3024 56 0 1515 12 3055 .86 3077.23 3077.23 3077.23 
199619 3004.45 "000 "C) 659 18 2971.16 2968.92 2968.92 2968.92 
199620 3025 .69 .J037.04 1531.83 3000.98 2994.60 2994.60 2994.60 
199621 3030.28 3008 59 809.88 2977.20 2977.68 2977.68 2977.68 
199622 3031 .02 3003 .16 2347.75 2971 .39 2971.61 2971.61 2971.61 
199623 3061.74 2987.89 1149.21 2959.85 2957.99 2957.99 2957.99 
199624 3100.51 3020.50 5938.18 2990.12 2974.76 2974.76 2974.76 
199625 3115.21 3032.41 1600.16 3016.71 2988.61 2988.61 2988.61 
199626 3144.33 3042.90 1300.06 3019.58 2990.79 2990.79 2990.79 
199627 3161.80 3033.46 1097.56 3011.35 2989.77 2989.77 2989.77 
199628 3154.68 3046.07 1828.99 3033.63 3004.76 3004.76 3004.76 
199629 3149.07 3012.29 906.15 2998.49 2961.45 2961.45 2961.45 
199630 3134.99 2987.76 1383.71 2980.97 2957.50 2957.50 2957.50 
199631 3154.70 3022.34 1248.02 2986.26 2946.59 2946.59 2946.59 
199632 3120.15 3028.21 3145.88 2990.46 2955.28 2955.28 2955 .28 
199633 3138.64 3043.64 2341.85 2971.55 2939.58 2939.58 2939.58 
199634 3069 29 2955.82 1568.70 2889.20 2856.48 2856.48 2856.48 
199635 3073 88 2964.19 2855 .29 2889.27 2867.69 2867.69 2867.69 
199636 3060.88 2968 87 1238 14 2909.30 2890.60 2890 60 2890.60 
199637 3049 84 2920.36 890.10 2854.01 2809 89 2809 89 2809 89 
199638 3047.55 2934.94 1990.94 2807 44 2779 43 2679 43 2728 97 
199639 3072.76 2977.91 2000.78 2829 00 2782 54 2683 63 2732.64 
199640 3044.14 2943 .12 2800.42 2765 10 2665 51 2714 85 
199641 3035.33 2911.41 2759.73 2731.92 2634.91 2682 98 

2798.04 2785.44 2684.07 2734 _9 
2800.01 2790.89 268 .64 

2666. 16 



199701 3233.75 3150.60 1283.9 1 2927.39 2954.52 2865.12 2909.48 
199702 3550.27 3240.59 1344 81 3028.20 2935 .61 2981.55 
199703 3535 3611.70 3479.63 .>348.28 3308.48 3328.32 
199704 3476.67 3578.82 138 .... 61 3 10.04 3262.70 3286.28 
199705 3456.92 3472.91 2103.47 3226.45 3176.10 3201.18 
199706 3492 24 3494 92 3238.29 3194.60 3216.37 
199707 3536. 17 35~7 7 3266.14 3238.89 3252.49 
199708 3473 .99 645 00 14 0 3330.06 3288.51 3309.22 
199709 3461.21 7,5 7. IS 67 3320.04 3329.55 3324.79 
199710 392.:!5 289.45 3266.06 3286.42 3276.23 
199711 3380.42 3246.27 3204.86 3213 .63 3209.25 
199712 354.72 66 7C) 3246.22 3217.29 3235 .04 3226.15 
199713 3345.14 3560.1 4 593.47 3153.29 3129.62 3157.00 3143.28 
199714 3298.95 3545 .60 1639.39 3131.62 3114.71 3142.18 3128.41 
199715 3265.32 3531.50 2379.22 3122.89 3113.43 3143.25 3128.3 1 
199716 3294.61 3515 .07 2782.65 3108.69 3090.86 3122.81 3106.80 
199717 3303.89 3826.49 1269.08 3122.84 3099.56 3286.84 3191.82 
199718 3379.54 3871.40 738.80 3162.15 3157.43 3343 .67 3249.21 
199719 3380.57 3981.49 3223 .25 3238.62 3223.98 3418.42 3319.78 
199720 3401.12 4018.39 2710.71 3266.79 3218.69 3409.90 3312.92 
199721 3460.55 4043.69 2492.12 3270.65 3246.06 3455.38 3349.09 
199722 3445.5 4066.21 1263 .19 3280.05 3259.35 3479.44 3367.60 
199723 3417.11 4019.65 2419.76 3241.49 3220.15 3442.24 3329.34 
199724 3462.42 4011.09 1494.36 3243.49 3233 .61 3423 .00 3326.96 
199725 3527.73 4113.95 2915.21 3327.03 3309.86 3502.89 3405.01 
199726 3508.68 4169.10 1911.02 3376.70 3371.31 3559.14 3463 .95 
199727 3502.76 4143 .98 5831.00 3347.50 3319.32 3514.32 3415.43 
199728 3466.54 4146.68 2532.25 3311.18 3261.08 3482.53 3369.99 
199729 3455.58 4094.94 1686.60 3283 .07 3251.60 3454.34 3351.44 
199730 3466.92 4092.77 1796.76 3283 .75 3226.55 3432.52 3327 94 
199731 3423 .87 4071.84 6600.1 7 3255 .37 3195.05 3408 42 3300.01 
199732 3425.22 3951.94 2841 08 3155 45 3094 18 3293 76 3192 41 

3411.9 3987.34 2283.2 1 3176 57 3155 05 3356 85 3254 39 
4004.37 2970.70 3183 .81 3166.81 3367.68 3265.70 
3885.91 1504.05 3044 85 3172.52 3394.84 3281.80 
4or .1s 1859.65 3179 95 3174.59 3398.27 3284.53 



199747 3046.6 3646.69 1517.66 2825 .32 2948 .90 2886.45 
199748 3068.72 3680.75 1405 84 2862.77 2990.13 2925 .76 
199749 3063 .05 3716.99 1003 11 2867.78 3037.38 2951.36 
199750 3088.69 3704.53 800 77 2893.34 3055 .00 2973.07 
199751 3117.47 3704.69 155 7 2829.86 3004.70 2915 .97 
199752 3117.47 3785 9 2922.61 3084.69 3002.56 
199753 3117.47 3808 90 2928.56 3101.87 3013.97 
199801 3118.78 871 _I 2976.47 3160.40 3067.06 
199802 327 .16 3190.89 3407.90 3297.61 
199803 216 33 3212.12 3435.46 3321.91 
199804 .) 38 .09 3188.27 3170.75 3396.25 3281.56 
199805 3 .49 416 45 3110.88 3100.15 3311.55 3204.10 
199806 3 77.34 4184 66 3110.59 3125.43 3335 .22 3228.62 
199807 3369.65 4214.77 4684.02 3122.50 3149.20 3359.48 3252.64 
199808 3362.-3 4175.84 2280.54 3134.73 3145 .64 3295 .35 3219.63 
199809 3329.74 4226.69 1862.40 3119.95 3113 .73 3311.07 3210.88 
199810 3277.59 4222.13 948.42 3114.01 3107.13 3323 .88 3213 .68 
199811 3289.38 4408.66 1072.98 2988.28 2952.64 3191.02 3069.52 
199812 3224.64 4332.76 1262.43 2937.89 2910.41 3144.22 3025 .06 
199813 3185.61 4281.18 2554.68 2915 .78 2896.26 3123 .88 3007.92 
199814 3057.19 4167.99 755 .77 2857.18 2839.44 3035 .39 2935 .78 
199815 3038.38 4096.75 499.69 2824.67 2810.51 2987.04 2897.43 
199816 3034.65 4026.06 1808.01 2765.94 2772.84 2951 .34 2860.70 
199817 3015.01 4233 .79 676.42 2749.40 2765.81 2963 .65 2863.02 
199818 2967.23 4164.76 638.69 2711.96 2708.73 2890.02 2797.90 
199819 2971.55 4204.95 659.53 2729.33 2739.83 2929.41 2833 .04 
199820 3009.69 4233 .34 1915.02 2745 .84 2766.75 2966.17 2864.72 
199821 3016.44 4032.85 1090.19 2778.06 2851 .62 3121.36 2983.44 
199822 2999 21 3980.58 1786.96 2789.91 2873 .67 3076.83 2973 .52 
199823 2990 02 4094.09 1343 42 2836.14 2944.85 3183.44 3061 82 
199824 2960.34 4037 51 1304 25 2806 62 2907.92 3127 16 301555 
199825 2885.61 3991.27 1495 27 2793 27 2865 24 3079 56 2970.46 
199826 2926.07 3983 .07 1053 .93 2792.99 2876 45 3087.01 2979 87 
199827 2900.08 3953.48 1818.99 2771 .30 2867.03 3069.52 2966 55 
199828 2765.13 3896.76 2081.11 2755.16 2844.23 3028.98 29 5.15 
199 - 3889.05 10 1.5 2733 .46 2832.73 
19 0 8 6.11 1"'88._7 2T 1.04 -823 .79 

31 0.00 , 



199840 2595.36 3677.05 1266.68 2771.29 2922.84 2846.06 
199841 2660.34 3690.56 631.71 2767.09 2931.00 2847.86 
199842 2732.3 3677.20 942 29 2764.74 2924.19 2843.34 
199843 2894.19 3691.43 648 2 _()_,6 2780.44 2939.85 2859.03 
199844 2962.06 3647.68 - I So 2765.52 2923.44 2843.38 
199845 2962.06 3529.30 -l 2748.47 2865 .16 2806.21 
199846 2962.06 3555 6 - 71 0 2715 .70 2843.87 2779.05 
199847 2962.06 3578 t:.7 - 72 ss 2724.90 2865 .28 2794.21 
199848 2962.06 2 - 81 2708.77 2847.19 2777.12 
199849 2962.06 2587 58 2750.44 2892.70 2820.67 
199850 2962.06 74o 2684.20 2868.83 3011.13 2939.12 
199851 2962.06 40 7 2877.79 3092.97 3277.34 3183 .82 
199852 2962 06 4106 81 988 53 2969.76 3182.81 3367.12 3273.67 
199853 2962.06 368044 272.64 2809.95 2977.82 2971.72 2974.77 
199901 3119.89 4467.27 1608. I 7 3089.25 3271.41 3578.63 3421.57 
199902 3058.99 4616.41 2157.26 3170.07 3321.67 3661 .26 3487.34 
199903 3014.37 4435.31 818.27 3071.96 3236.17 3547.22 3388.13 
199904 2983.48 4345 .84 1584.74 2998.78 3149.63 3454.48 3298 .54 
199905 2967.36 4381.47 1126.11 30I 5.29 3172.70 3474.27 3320.06 
199906 2932.33 4346.84 1246.83 3002.92 3161.54 3443.80 3299.65 
199907 2930.56 4309.12 1209.76 3014.25 3190.67 3456.65 3321.00 
199908 2988.88 4211.56 1313 .99 2972.54 3154.50 3408 .07 3278 .83 
199909 2963.83 4207.11 I 099.57 2970.58 3154.51 34I8.5 I 3283 .86 
199910 2891.47 4144.13 1489.66 2952.92 3134.22 3375 .88 3252.81 
199911 2834.99 4006.00 2051.43 2849.49 3018.05 3265 .58 3139.38 
199912 2853 .24 3989.90 1338.68 2848.22 3039.06 3273.87 3154.28 
199913 2806.95 3949.11 1191.87 2842.43 3015 .57 3242.87 3127.16 
199914 2806.23 3952.01 731 .82 2846.44 3016.12 3243 .31 3127.65 
199915 2786.45 3991.06 1245.68 2872.62 3034.81 3271 .30 3150.84 
199916 2778.47 3922.83 3113 .98 2846.93 3041.44 3273 .82 3155.49 
199917 2767 89 3839.96 2082.73 2800 44 2996.59 3213 98 3103 38 
199918 2759. 11 3815 27 989 46 2795 .16 2989 00 3192 29 3088 97 
199919 2750.54 3780.39 4191.09 2774.66 2955 98 3162.46 3057 48 
199920 2745.42 3787.14 2956.82 2792.60 2958 90 3156.12 
199921 2762.85 1968.66 2800.89 2984.91 3188.6-

2778.41 1247.31 2782.77 2957.92 3150.82 
2771.6 1603.48 2835.96 009.30 32"3 . 10 

4649.72 2812.20 2983 . 5 3194.54 
128 .21, 2810.42 29 .70 319 .69 

2 ."'7 _o . 7 

1 
1 
I 



199933 2753.88 3853.34 1049.39 2794.17 2988 .60 3207.05 3095.90 
199934 2588.75 3795.95 2142.83 2764.71 2963 .19 3166.68 3063.24 
199935 2561.27 3661.76 1739.84 2657.50 2844.96 3065 .78 2953.31 
199936 2477.33 3658.30 1481 5_ 2841 .63 3063.57 2950.51 
199937 2436.9 3594.36 1421 71 2803 .06 3012.32 2905.81 
199938 2413.38 3534 52 00- 2781.70 2979.08 2878.70 
199939 2397.5 35 7 6 2792.40 2985.42 2887.30 
199940 2423 .64 576 7_ 2812.13 2996.36 2902.79 
199941 2370.57 . 5 2 5" - 1.21 2811.01 2984.18 2896.30 
199942 2 70 l 2678.39 2813 .52 2979.99 2895.55 
19994.> 2352.09 2621.66 2791.29 2940.67 2865 .01 
199944 2309.3 Ci QO 2426.71 2557.50 2731 .89 2643.26 
199945 228 .04 6-3 .48 2404.78 2539.01 2713.53 2624.82 
199946 2283 .79 626.90 2403 .05 2532.14 2710.44 2619.78 
199947 2296.73 3340.10 864.52 2449.14 2579.25 2754.50 2665.44 
199948 2293 .08 3324.00 901 .89 2409.91 2527.70 2716.22 2620.26 
199949 2297.22 3365.37 799.58 2435.73 2528.17 2726.78 2625 .60 
199950 2298.08 3372.17 941.55 2429.18 2500.33 2713.51 2604.74 
199951 2296.62 3347.86 3863.86 2416.28 2493.78 2709.87 2599 .58 
199952 2295.36 3331 .97 3345.74 2397.02 2502.19 2716.25 2607.02 

1 AP indc. denot 1arket apitalization lode. 
I 

T A ind , r din Volume Acti\ it • Indc. · 

lndc.· 

L \ Ind . 

P ind 

lnd 
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