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ABSTRACT 

The study had the objective of establishing the level of volatility of stock 

prices in Kenya and identifying the determinants of stock price volatility. A 

sample of 16 companies in Nairobi Stock Exchange is examined for a period 

from 1998 to 2002 . 

The empirical estimation is based on a cross-sectional multiple regression 

analysis of the relationship between stock price volatility as the dependent 

variable and earning volatil ity, payout ratio, long-term debt , size and growth in 

assets as the independent variable. The methodology adopted dictated the 

use of secondary data. Dai ly stock prices and annual financial reports w re 

used in the study and analyzed using descriptive statistics and SPSS 

computer package. 

The results showed that all the five factors have influence on stock price 

volatility. Specifically, Stock price volatility was inversely rei ted to p yout 

ratio, earning volatility and gro 1th in 

to long-t rm debt nd i . 

or r ul val 
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increase. We therefore conclude that the level of stock price volatility at NSE 

is high and that earning volatility, payout ratio , long-term debt size and growth 

in assets are not the only determinant of stock price volatility. 

Although the results are not robust enough as in the case of developed 

markets but are consistent with the behavior of emerging markets. 



CHAPTER ONE 

1.0 INTRODUCTION 

l.lBACKGROUND 

Mathematically, volatility is the annualized standard deviation of daily returns. A simple 

definition, however, is the fluctuation of stock prices without regard to direction. Big 

average daily stock price changes (up or down, in percentage terms) means, high 

volatility and small average daily price changes means low volatility. 

Most financial decisions involve alternativ cour e of a tion. The alternatives have 

different return and ri ·k. lien , finan i l de ision. f th~.: firm ar in! IT lnt~.:d an l 

jointly a! f'ect the market aluc r it . share b inf1ucncing n:turn nnd ris l or th \ linn. 't'ht: 

higher the ri ·ks on any decision the higher the required r turn to ·ompen ·at· fc r thi · risl . 

1 he relationship for required rate of return can be > 1 re , -cd <l Pi !._ fr-'t.: rate plus Ri ·k 

premium , \\here risk free rate i compen lion f r time nd ri l premium 1\. r risk.. r\ 

proper investm nt de i ion hould m int m balun ~.: b~-:1\\ ~n ri . k and retum to 

maximiz th markd alu t firm' u h • b. I. n~.:~.: i ',llk I nsk.-r 'I urn Ira k 

off. 
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Stephen Leroy (1981) defined volati lity as the very variability of price movements to be 

too large to be justified in terms of efficient market model. This is evidence of a failure 

of efficient market model due to relatively low variabi lity of exc.ess vo lati lity. 

A number of studies have provided the evidence in support of stock price volati lity. 

Leroy and Porter (1981) has shown evidence that the variability of stock price indices 

cannot be accounted for by information regarding future dividends since dividends just 

do not seem to vary enough to justify the price movement. Leroy and Civita (1981) also 

noted independently that consumption variability might induce stock price variability 

who e magnitude depends n th degree r ri k a er ion. 

hiller ( J 989) on his tud on stock market olatilit r und that rati nul 111 

valuation of tack " auld be ba ·ed on e. pect d di\ idends from O\\ nin' th' to I . Pri es, 

hov.c er. are much too volatile to be du to h;mgcs inc 1 c tc I dl\ id ·nds. C\en \\hen 

adjusted for inflation. 

'I urncr and Wei • I 19 

r ·tum lr m I ... 
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although the majority of traders are small, most of the cumulative stock- price changes is 

due to medium- size trader. This evidence is consistent with the hypothesis that informed 

traders are concentrated in the medium- size category and that price movements are due 

mainly to the informed trader's private information. 

Secondly, Black (1976) suggested the leverage effect that pnce movements are 

negatively correlated with volatility. However, he argued that the measured effect of 

stock price changes on volatility was too large to be explained so lely by leverage effects. 

·1 hirdly, paying large dividend · rcduc ri k and thus influence sto k price ( 10rdon 

1) and i · a pr y for the futun! earning· (I a ·kin, I< '9). ,\ numb r of th or ti ·nl 

mechanism · have been sugge ted that cau ·e di idcnd ) idd an l pu ut rntic to at· 

inversely with common tock volatility. The e are duration effect. rat .. of return 'f~ ct. 

arbitrage pricing effect and informati n eiTe t urati n ene ' l i' that hi lh di id ·nd i .>ld 

pro ides more ncar term ca h 11 "· If di\ idend p It ~ i. t bk. high di id ·nd stt cks "ill 

ha c a h rtc1 duration 

thut hi •h di\ i led ' ill b 

di 1 Ia J,, cr pri c 

urthl , 

rd n I n <lJ"O\\ th mod~. I t'.lll b~ us~ :i to predkt 
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Finally, Nyamute (1998) analyzed the effect of various macro-economic variables on the 

performance of the NSE. She considered four major variable inflation, money supply, 

interest rates and exchange rates. She found out that macro-economic variable do impact 

on the performance of stock prices at NSE. 

1.1.1 Implications of Volatility 

The firstly implication is that, despite the opportunity presented by increased volatility, 

the bubble, and bears market, there has been no evidence of active management out 

performance. Ernest (2002), in an &P 500 study on active fund performance for the 

five year found that while the & P 500 index lo. t 1.6% per annum over the period, it 

out performed 63% of all active fund . lr nically the active fun !.registered a ncgati 

2.9% per annum. lie concluded that the increa ed di per ion of n:turns in rea"e · the ri ·k 

of investing in actively managed fund ·ince the are not fully di\ersified a r · their 

assets class. Therefore acti e manager try to comp n ate for incrca"cd \ olatilit and 

dispersion of return by diver ifying more acr thdr a s\:t cln: . 

nothcr implication t rn. n cr L that it i h. r t "l . t tht: m. rkl:t' in an dTtcknt 

mark t. 'I h h. th 

lllltch corn1 tition or in rn ti n. h 1\tlld 'IS 
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There is a tendency for individual investors to believe (without any supporting evidence) 

that past performance of active managers is a result of skill s. The greater dispersion of 

returns to active managers cou ld lead investors to conclude that the few big winners 

resulted from superior ski lls instead of from random outcomes fully expected, Earnest 

(2002). 

1.2 STATEMENT OF THE PROBLEM 

Most of the studies carried out on the volatility of stock prices were done in the 

developed markets. The characteristics of developed markets differ greatly from those of 

developing markets. In developing markets, concentration of activities i within one 

loca lity, markets arc mall , have low activitic and lack or clcctroni trading among 

others. 

airobi tock exchange is an important de eloping market f the region am ng th ' 

developing countries. merging market are termed a - a high risk. high return \\here 

investor seek high-risk premium (1 ighat 1999). 

Dickson and ur gu (19 4) tudkd th \\\.:\.:kl. l n ll10\ll1h.:ll (S • t th~.: Sl·. 

~mpha izin • on th ) m rk ·t lll th ll ll k 1 t iu: s li.llln\\ :1 

r·tnd rn \ Ilk . I hu th th t th n tk lt\llll , 
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Risk is very important in making investment decision. The higher the risk, the higher the 

required return. Risk arises in investment decision and evaluation because we cannot 

anticipate the occurrence of the possible future events with certainty and consequently 

cannot make any correct prediction about the cash flow sequence or stock price 

movements. 

Prior to 1981 , much of the finance literature viewed the present va lue of dividend to be 

the principal determinant of the level of stock prices. However, Leroy and Porter 1981 

and hiller (198 1) argued that stock price exhibit too much volatility to be justified by 

rundarnenta l variable . 

'omc variables that in!luence lock price v latilit like lcveragl: and ' i/ or th lirm, 

political, soc ial and economic factor differ from ne place t an th ·r. in '' 1992, 

various rerorms have been implemented in Ken a aimed at pri\ atization and 

liberalization of economy. The e change are e. p te i t h.:\\ e in!luen e in the 

operation or the that may re ult to impron:d d1i ten ) . Thcrcfi:H· 

and dirrcrent from d eloped to k m rk t . 

l·c\ tudic on to k 1 ri 
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II · b1 

tilit h 

II m 

ut in I , I h 1 hHl this slllly 



The earning volatility, payout ratio, size, long-term debt and growth in assets do not 

determine stock price volatility. 

l-J A: b I 7:- b2 7:- b3 7:- b4 7:- bs 

At least one of the variables is a determinant of stock price volatility. The hypotheses 

shall be tested using. Two-tailed t-test at confidence levels of 99%, 95% and 90%. 

1.3 OBJECTIVE OF THE STUDY 

The objectives of this study were two folds: 

I. Toe tablish the level of volatility of stock prices in Kenya 

2. To identify the determinants of stock price volatility. 

1.4 IMPORT AN .. OF TH • T DY 

·1 he study is expected to be of benefit to the ~ II \ ing partie 

To inve ·tor ·. The ·tudy will help in e ·tor to be at a better po ilion to make de ·i ·ion · 

on which company to invest to maximize their wealth. I he \\ill al·o under ·tnnd the 

factors that influence stock price mo\ement . 

To manager .. They ' ill implem nt p li 1 that \ til help to rl.!du ~ slo k price 

vo latility andre ult to high and t bh.: t k pri ~.: 

1 o man ial anal · t: 1 he.· h • m r~.: m. lt:ri I h hdJ th1.. m :1d\ 1 th~1r · li nts 

npprop1 i'tt ly. 

' I o u ulllllld.w i 1 I in 



CHAPTER TWO 

2.0 LITERATURE REVIEW 

2.1.THE EFFICIENT MARKET HYPOTHESIS 

According to the Efficient Market Hypothesis, security prices reflect information. The 

T Iypothes is states that at any given time, security prices fully reflect all available 

information. The implication of thi i that if market ar effi icnt and urrently prices 

fully reflect all information, th n buying and ·elling f · uritic ' in an att mpt t 

outperform the market will effectively be a game of change rath~r than kill. 

Fama ( 1970) persuasively made the argument that in an a ti\e market and in ·tude ' man 

well-informed and intelligent in e tor; ecuritie \\ill be appr priatd) pri ~d \\ill r'llc't 

all the available information. If a mark 1 i ffi i m n in1l. rm. tion r anal sis ·an b 

c. ·pc t d tore ult in out p rform n n ppt pri t m. rk1.t t n hm. rk. 

h. I Ull \ ill 1\\ II\) 1\lll\\ ll)llS 



EMH, security pnces reflect all available information including private information. 

eyhun ( 1986, 1998) provides sufficient evidence that insiders usually profit from trading 

on information not already incorporated into security prices. This indicate that strong 

form of EMH does not hold in a world with un-even playing ground (information 

asymmetry). 

The weak form of EMH supposes that current prices reflect past information. Fama, 

1991 expanded the concept of the weak form EMH to include predicting future returns 

\ ith the u c of accounting or macro-economic variables. The emi-strong form of Mll 

suggests that mark t prices renect all publi ly available information . Patel! and Wolfson 

( 1984) and osnell, Keown and Pinkerton ( 199 ) pro' id~ c\ itkn ' that publi' 

information impact on ·tock price ' ithin minute of it becoming m ailabk. lfthi · G rm 

holds it \ ill be useles to analyLe financial tatement because the mar~et "ill ha c 

captured such information. 

'I he crni- tr ng form of l-: •• 1l I h fi rmcd the 

l:.MII lth ugh r p nd 

Ill 

m I f lh cmpirh1l r ~~.m:h on 

lht: \ c 1k lntllll)f I Ill (l)usscl 
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2.2 THE RANDOM WALK THEORY 

According to the Random Walk Theory, security prices follow a treadles random walk, 

hence there are no predictable variations in equity returns, ·and if there are any, they are 

statistically insignificant. 

he theory consists of two distinct hypotheses, one economic· and the other statistical. 

lh econ mic argument a sumc that ecurit m rkct air, for all purposes. The 

statistical arguments, n the thcr hand a ·et ' that, [! r any particu lar s' urit , 1 ri ' l 

change are independent random variable· ( h nc and King, 1971 ). cc rdingly, pric' 

movements do not follow any pattern or trend and pa t pri ·e mo\ m nt · annat b, u l;!d 

to predict future price movements. 

1uch lit ratur ha bt.:c.:n rc.:vic\\cd \ ith r g rd l t k pri ~ t ch.l ior 

ha c fm:u cd on th pr di t bilit. 

i lim tll 

l.m~ ( r the-; 
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Jb.t 

Despite the strong evidence that stock markets are efficient (Fama, 1965, 1970, 199 1 ), 

there have been other studies, which have documented anomalous behavior in the stock 

markets that seem to contradict the EMH and the Random Walk Theory. 

Fundamental anomalies concentrate on value premium strategy investing. A value 

trategy involves purchasing stocks whose prices are low relative to some measure of 

their underlying value. Among those studies that confirm that portfolios with low 

price/earnings ratios: low price to cashflow ratios; and high book to market ratios 

produce superior risk adjusted returns both in the and World ' ide markets include 

DcBondt and 'I haler ( 1985 and 1987). hopra, Iakoni. hok and Ritter ( 199~), and rama 

and t-rench ( 1995). I anicl and 'I itman ( 1995), concluded that valu premium o' ·urs 

because the market temporarily under price - alue ·tock - and O\ erprices grtm th st )tks. 

·y cchnicians/chartist believe that pa t price and hart ·nn b~ us~d t) predict t'uture 

price . If so then thi could b a a r~ ult tl: hni • I , n malil: _. I e ·hn1 ·.11 anal sis 

technique att mpt to b. tul in • 1 1 f nu:-. . n I rd,Hed 

t ti I i J I ll hni , I, nom.1lil:s. 

or lin 

m th n 

\ ut it utur • 
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Effect and the Holiday Effect. The Turn of the Month Effect has it that stocks 

consistently slow hi gher returns on the last day of the month (llensel and Ziemba, 1996). 

According to the Monday Effect anomaly, Mondays tend to be the worst day to be 

invested in stocks since it has the lowest returns compared to any other day of the week. 

(Harris, 1986). Behavioral Finance theorists have tried to attribute the Monday effect to 

the fact that investors (people) are generally in better moods on Mondays after the 

weekend rest, than on the other days of the week. Thi s boo,sts their inve tment activities 

cau. ing price pressure that leads to the anomaly. Ju t li ke th Monday effect, the I Ioliday 

I::. ITcct is a stock an maly whereby stock price· ha c been shO\\ n to b onsistcntly higher 

in the day immedi ately after a holiday. 

'I he January ffect is the tendenc) of tock. market to rise l d\\ ~.:en D '·~.:ml er und 

January of the ubsequent year. Rozeff and Kinney (I 7 ). ,\mud (_00_ ). Rit.:l l.! 

(200 I) and outt and hcikh (2000 hav . ten h d~ tudh:d it. 

2. J'A ~· OR I ' Lll . 

ha11 

lh·rn 'r 

th nl 

. RL l lJ R 
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King (1966) published the first important study providing that· stock prices for firms in 

the same industry exhibit a common movement that goes beyond the market. Employing 

monthly, closing stock prices for 63 in six industries during the June 1927 to Dec mber 

1960 period, his study documents that while 50% of stock price movement could be 

explained by movements in the market index 20% of the resi due variance was accounted 

for industry affiliation. 

Meyers (1973) and Livingston (1977) in similar studies confirmed King's findings. The 

M yers . tudy involved 60% of the ame compan ie u ed by King and 60 additional 

companies, using data through De ember 19 7. M r. oncluded that althou )h ther ' 

were strong indu ·try affect·, King might have o er tated the perc nt of r si lual ariun ·' 

explained by indu ·try a·· ciation. The recognition that l~1ctors other than mo' ·mcnt in 

the market index affect ecurity return led to the development or multi-ind~.: mod ·Is. 

, harp ( 1982) tudied monthly r turn fi r 7 linn 1rom ll. I throunh 1979 

hi finding 
., 

bared that R· or i niti . ntly imprm l: I us in) 

di id d yi ld omp·m) m iti n t m.1 k 1 in .. 

P n n I Jll h11111 I th II 



short interest rates, expected and unexpected inflation, industrial production, and the 

spread between returns on high and low grade bonds. 

Chan ( 1991) provides improved framework for analyzing stock returns and macro­

economic factors. He shows that using the test period 1954-1986, state variable, such as 

lagged, production growth rate, the default risk premium the term premium, the short 

term interest rates and the market dividend price ratio are important.indicators of current 

economic growth, which is in turn negatively correlated with market excess return. lle 

further found that four variable including earnings yield, size, book to market ratio and 

cash now yield, of which the Ia. t two variable ha e the mo5t signi!icant positive fie ·ts 

on expected st kc returns. 

2.4 F TOR I FL E TO KPRI VO \Tl I rY 

2.4.1 DlVIDE D 

Agency co t argument a de\ eloped by Jcn t.:n nd 1c kin ( 197 ) prof os~d that 

divid nd payment r ducc nd in r th \t i p.l~ m Ill or divid~nth 

h th t st ot capital w 

rlr< < k ll) l) . St\111 

nn t1 n nt nt 

!ullin 
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investors may have greater confidence that reported earnings reflect economic profits 

h n announ ement ar accompani d y ample dividend . I r in e tor me mor certain 

in their opinion , they may react less to questionable resources of information and their 

expectation of value may be insulated from irrational influence. 

ompbell, John Y and Robert J. Shiller (1988) suggest that while returns are too volati le 

to accord with market efficiency, the sources of stock return· volatility is nonetheless 

information about future dividends. This suggests for example that the stock market 

crash or 1987 would likely be due to genuine information about future dividends and that 

while investor · verr action w uld be at work, it w uld lih.:l be o crrea ·tion to 

rundamcntals rather than to each thcr. 

2.4.2 Le erage 

Black ( 1976) uggested the le erage e fe t that pn e m 'ement: ar~ negati cl) 

correlated ' ith volatility. IIO\\ ' r he rgu d th t th~.: m~.:.l til~: l tll:ct t f stt ·k pri ·e 

hangcs n volatility" 

impa t of 

in flu 

lh I tl 

b~ ~.:.pi in 
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Given the operating risk, there hould be a direct link between stock price vo lati lity and 

leverage under conditions of asymmetric information there is also likely to be a link 

between borrowing and dividend policy. 

2.4.3 Growth in Assets 

According to Donaldson (1961) firms with low payout and low dividend yield may tend 

to be valued more in terms of future investment opportunities. Consequently, its stock 

price may be more sensitive to changing estimates of rate of return over distant time 

period. 

· tock price v latility cou ld be inver ely linked t grO\ th and invcstm nt opp rtunitic , 

this is in ace rdancc to the durati nand rate of return t.:!Tcct discu'>s~d b 10rd )11 (I Q) ) 

assume timing differentials in the firm · underl)ing ca h ntms 

2.4.4 ' ize 

'mall firm arc like! to be lc diYer ilicd in their, ~ti\ itic • n i h: . subJc~t to im estors' 

crutiny. In titution app , r to on nt t h . ti\itio .md tll\~.:stmcnt 

policic on I trg r li ted m.1ll li 11.: I firm t' )ltld 

infl rm d m illi ui 
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2.5 Risk Definition and Concept 

Risk is the uncertainty associated with the expected returns. Scholars have however 

defined risk in more precise ways. Different Scholars have used various definitions of 

capture the concept of risk. In finance theory these varied definitions are attributable to 

various schools of thought being the volatility and the variability schools which are 

basically differentiated on the basis of their perception of risk. 

March and hapira (1987) belong to the variability school and they perceived risk as the 

va ri ati on in the di stribution of poss ible outcome , their di tribution and the subj ective 

va lues. 'I hi s perception com par with Roblcheck ' ( 1969), who pl:r l: iVl:S ri sk as th ~ 

po · ibility that actual return may vary from e ·pe ted returns. Fr m thi s r rc ptit n ri sk 

is qualifi ed in term of vari ability mea ure co-Yariance and co nicil..! nt or Hlriuti n. 

Proponent of the olat il ity chool of thought on the othL·r han i percl..!i \l.!d ri sk as the 

olatilit of returns in 1dation t market rctUIIL. ndu thi. ldinitit n, th~n . thnsl! 

securities \\hose return ar~.: hi hi: orrel t d \\ith thl: m.Iklt 1 nun ar aid to h a\ ~; lm\ 

olatility whil th' r ·turn th t h 

11 
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diversified is called the systematic risk or markets risk or unavoidable risk. Example 

includes variation in general economic conditions such as GNP, intere t rate and 

inflation. 

2.6.1 THE BETA 

The (market) systematic risk of a security is measured in terms of its sensitivity to the 

market movements. The sensitivity is known as the security's Beta. The capital asset 

pricing model provides a measure of risk, and is used by many different firms to calculate 

th discount rate. 

'I he beta of stock i · simply the lope f the regr · ·i n line, when c. es · r turns nbo 

ri sk- free rate for tock are regre ed again t return for the market portf li . 

nsystematic risk derives from the ariability of the t ck c ce · return n t asso ·iated 

\ ith the movements in the exec s return of he market a. '' holl!. lh · ri k is des ·ribed b 

dispersion of the estimates involved in pn.:di tin ·h.u.l ·tcri ti • linl! ( an 

llornc, 1995). 

2.6.2 S'l A ' DARD ()f.\ I \ 'll 

rnm nl) u rn ll It i IIIII •h 

\ 1111 • 
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2.6.3 COEFFICIENT OF VARIATION 

Coefficient of variation is a relative, measure of risk. It is defined as the tandard 

deviation of the probability distribution dividend by its expected value. 

Coefficient of variation = CV = Standard deviation 
Expected value 

Generally, the larger the coefficient of variation, the greater the risk. 



CHAPTER THREE 

3.0 RESEARCH METHODOLOGY 

3.1 RESEARCH DESIGN. 

The was research was a explorative study aimed at determining the determinants of stock 

price volatility at NSE. Hence, tables, correlation and regression equation were used to 

summari ze and analyze the data. 

3.2 POPULATION. 

1 he population for the study was all the companies quoted at the Nairobi tock Exchange 

(N, L) as at 31 December 2002. The tudy covered those companie that trade 111 

ordinary shan.~s and therefore exclude th sc trading exclusively in prl!fcrrcd shares. 

3.3 ' MPL • 

·r he sample comprised of companie continuou ly li ted ,\t the airobi ~.it cl-.. c. chnngc 

for the period bct\\Ccn 1998 to 200_ 

companic forth tudy. 

3A DA'l A OLLL '110, 

() l m tl 

th 

tmplc rand m sam pi in: \\a used to sclect 16 

in t, . I h~.: ,1111\lt,ll dat:t o I 

I i lll t1 I 



3.5 DATA ANALYSIS 

3.5.1 VARIABLE DEFINATION 

3.5.1.1 PRICE VOLATILITY (PV) 

E timating standard deviation of monthly stock returns derives . the depended variable in 

the regression (volatility). The monthly tandard d viation was subsequently obtained. 

The annuali/cd ·tandard d viati n wa delermin d b multiplying the monthly ' landard 

deviation by the square root of 12 ( 12 trading month in a ear) 

Daily Returns (Rd) = E.1 - Po x l 00 
Po 

Monthly standard de iation Om 

n 

R 

Where Po = 01 ening lai I price f sto k , 

P1 - ·lo ·ing dnil 1 n c 

thl 



3.5.1.2 Earning volatility EV. 

In order to develop this variable the ratio of operating earnings (before taxes and interest) 

to total assets was calculated. The next step was to calculate an average of the squared 

deviation from the overall average. A square root transformation is then applied to the 

mean squared deviation to obtain estimates of standard deviation .. 

Rati o Xit EBIT 
·1 otal As et 

l.:.(x) x,t/n 

82 
- l. (xi - E(x))2 

n 

Where n -= number of year , 
i =- L 2 .. . .. . n 

XJt =The earning. inde or ompan 
during ) ear t. 

1 he m~an return m ·r th' 1 ·riod . 

.. 

,\ll\iJ\ I 



procedure controls the problem values in individual years attributable to low or po sibly 

negative net income. The payout ratio i ' et to one in cases where total dividend exceeds 

earning . 

n 

POR = L d1 

t= l 

3 . . 1.4 iz ( Z) 

Where d1 = year dividend of 
company i paid. 

t 1.. ... n 
1:.1 earning of ampan i du 
ri!1g year t. 

'I he variable corporate SlLe \ as con tructed on the basi. of mark.d 'aim~ of the 

company's common stock. The ariable wa c n tru ted by takin 1 the ,\\era 1 1! mnrk. 't 

aluc of common stocks. The aluc of r\;al iz~;" a' cr. g~.: I '~:I thc 1 'ri d. 

z., 

ll 

I 

ll 

r 



3.5.1.5 Long-term debt (DT) 

Long-term debt was measured via the debt ratio. 

The ratio of the sum of all the long-term debt (debt with maturity more than a year) to 

total assets was taken . An average is taken over all available ye~ rs. 

Long-term Debt (A) 

D - 2: DA/n 
Where t = l .. . n 

D 1 = ) earl ) ratio. 
D = \ erage ddt ratio \ er the period. 

3.4.1.6 .. rm: th in A . et. ( . g 

he annua l gro\\lh rate \\a c I ul h::d b) t kin th~,; 1. ti c lth~.: h. n '~,; in tot. I ass~t s in a 

}~.:ar. 'I h n the ratio " t d ' r th · 

' r •r 

n 



3.4.2 Til TO 'K PRI E V L TILITY MODEL 

·r he following regression was adopted. 

PV a+ b1 CV +b2 PoR + b3 z r b.tDl +- bs +e 

Where 

P = Price volatility 

a = on tant 

1:. = I arnin v I tility 

P< H Di\ i I n I p ) ut r ti 

R =Company growth rate as 

measured by change m 

assets. 

T b = Beginning of year total 

assets. 

T E = End of the year total 

assets 

A G A vcragc growth rate 

over th period. 



Abroad description of the characteristics of the variables used in the study will be done. 

This involved the u e of de criptive statistical method . The mean and standard deviation 

of each variable in the study was calculated . 

The analy i utilized cross- ectional generalized least squares that involved regre ing the 

dependent variab le price volatility (PV) against the independent variables. This provided 

the relation hip between price volatility and the dependent variables. 

1 he correlation coefficient (r) and coefficient of determination (r2
) \ ere e timated . 

'I est of significance wa undertaken u ing the t- 'tati ·ti · at 95% confidcn c I ~ cl. 



CHAPTER FOUR 

4 DATA ANALYSIS INTERPRETATION AND DISCUSSIONS. 

4.1 STOCK PRICE VOLATILITY. 

TABLE la: STOCK PRICE VOLATILITY SUMMARY BY SECTOR. 

YEAR AGRICULTURE COMMERCIAL FINANCE INDUSTRIAL ALTERNATIVE OVERALL 

AND AND INVESTMENT MEAN 

INVESTMENT ALLIED MARKET 

1998 12.4% 9.4% 17.2% 30.30% 10.10% 16% 

1999 17% 10.01 % 55.26% 19.33% 19.48% 24.22% 

2000 7.44% 17.0% 13 .1% 77.23% 44.2% 31.9% 

~001 29.05% 26.2% 16.86% 20.77% 4.8% 19.53% 

2002 
1-

10.59% 18. 13% 21% 10% 4.22% 12.8% 

1- --t- 16.50% -- -
Mb\N I 5.294% 17.97% 24. % 3 1.526% 2 1.2°/o 

_._ -- ··-

' ourcc: Re ·earch Data nal ·i ' 

., he highest stock price volatility' a regi tered in the )CM 2000 ,md th I \\est in the 

year 2002. The stock price olatility increa d fr m 199) to 2000 and tarted ro llin 1 

after 2000 to 2 02. h high olatility in I m t c ,Hil·it ut~.:d to un · ~.:rtaint 

in tht.: banking 

rate th t b·1nk c, n h rg~ . B n ·in 

II Cl th 



GRAPH 1. COMPARATIVE STOCK PRICE VOLATILITY BY YEARS. 
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D VOLATILITY 

•o 
DO 

Industrial and allied witnessed the highe t \ Oiatilit). ''hile agriculture se ·t r ha I th ' 

lowest volatility followed by alternative im·e tment market regi ·tered a high \O latilit . 

Industries and allied sector largely compri e of manullH:turinP oncerns ''hi ·h han~ 

endured the full impa t of liberaliz tion of K n~. n onom. \\ htd1 h.l . r 'sulkd in the 

innu · of' irnportt..:d lo\\ pri d mm itit.: • 

I A BI L 1h:A lJ\ 1 



GRAPH 2: COMPARATIVE ANNUAL RETURNS 
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'f he results show that, the highest return (4.044%) \\ere" itneo.;o.;ed in the yl,;!ar 2000 "hich 

was also the highest, and also the) ear" ith highe t Yolatilit). 

lhelowcstreturn of - 0.67\\ercob nt:dintht:~t:arl <\ \\hi·h , till\\asthc ear\\ith 

lowe t olatility. 

C 1 n ·rally th t hi h pri I tilit , th hi h t l in itc Ill in lust! i:ll ,\n I 

IIi d in th ) 111.11 



TABLE 2: DESCRIPTIVE STATISTICS OF NAIROBI STOCK EXCHANGE 

VARIABLES MEAN STANDARD 

DEVIATION 

PV 21.2% 7.793% 

EV 8.2% 10.43% 

POR 22.63% 22.43% 

sz 2038.8% 197.37% 

DT 290 l.% 62. 14% 

ASG -0.4% 15.2 1% 

ources : Research Data Analy i 

1 he data gives a broad description of the characteri tic of the Ynriabl used in th , ·tud . 

It is assumed that stock prices follm a normal di tribution . ttmdard de\ intion e, plain 

the variability of variable, mean explain the cone ntration or c urren ·e. 

'I he si 7 ha the high st t nd, rd de\ i ti n I 1.97 7 I 7 1:.). ·1 h1. d p1 t ' that firms 

ha c dif rent 

m 'Ill ul 0,0 ' ith 

I i t I in llll in • til 1 1 iud nl 

\ ith 

h r u n 



Generally, earning volatility is low with a mean of 8.2%. This shows that firm's earnings 

do not differ from year to year but they differ from company, to company since the 

standard deviation is 10.43%. 

Long-term debt is 29.01% therefore company use debt for growth since it is a cheap 

source of finance compared to Equity finance. A very high standard deviation of 

62.14% show that firms have different debt level hence different capitals structure. 

Our depend nt variable price v latility (21.2%) i high compared t r turn ( 1.095%). 

Thi mean that, in gen ral aily t ck price at ~ d lluctuat' ·o much. Th~; tandar 1 . 
deviation is low meaning that the daily t ck mo ement don t differ · much from ne 

company to another. 

~.2 R R 10 

T BL ._ 3: ORR RI 

f RJABL •.S P 



Table 3 reports the correlat ion between the variab le utilized for the overa ll period. The 

corre lation between price vo latility and payout ratio is -0.2 13. This confirms our 

expectation that firms, which pay high dividends, experience low stock price vo lati lity. 

This is because paying large dividends reduces risk and thus inOuences stock price and is 

a proxy for future earnings. These evidence supports Gordon growth model which can be 

used to predict that high-dividend will be less sensitive to fluctuation in discount rates 

and thus ought to display lower price volatility. 

Negative correlation between payout ratio and earning volatility shO\ s that firm with 

volatile earnings arc expected t pay low dividends and to be regarded as more ri ky. 

·r he negative correlation between price volatility and a ·s t •ro\\ th and negali\e 

correlation between asset growth and earning · volatility ·ho\\ -that gro\\ ing firms 

experience volatile earnings \ hich increa e · firm ri k hen e inOuen mg -;to k. 1 rice 

olatility. 

'I he po iti c orrclttion h I\\ h m n th t II m u ~.: d bt to 

in rc 1 th ·ir iz ". rn II tmn nh ' th tr im 1 

\) n • • tt h rr I ti n p • ul 

h n • tt i 

lh h 



The positive relationship between size and price vo lati lity is against the theory that large 

firm experience low stock price volatility. 

TABLE 4: REGRESSION RESULTS BY SECTORS 

MARKET 

E TOR 

COMMER IAL 

I· INA ' 1.._ 

I NV I ~ 'I ML I' 

1 RIAL 

I PvH... 'I 

Ill 

REGRESSIONRESULTS (EQUATION). 

PV=-0.0 18+ 1.4EV-0.17POR+0.004 Z+0.039DT-0.25A G 

PV -0.006+0.00 15 ·V+ l.002POR+ I.9 Zt-0.002DT+0.0071A 1 

& PV -0.04+0.38EV-+0.063P R+0.001S/ -t 0.41) f -t 0.2 

PV 34.8-lOOLV-98.3P R +- 1.4 L-701 750 

PV 0.1 +0.44- -0.02P R-0 .00-l l· 0.20'1-0.Q ' 

uh 

ut 

II' 

R R2 



TABLE S:REGRESSION RESULTS SUMMARY. 

REGRESSED VARIABLES MULTIPLE R RSQUARED 

PY V/s DT 0.118 0.014 

PY V/s EY 0.213 0.04 

PY V/ POR 0.23 0.05 

PV V/ ASG 0.22 0.051 

PV V/s SZ 0.27 0.073 

l-PV Y/ EV&DT 0.22 0.051 

PY V/s A &DT 0.25 0.06 

-I- f-

PY V/s A .') & I ~V 0.32 0.103 

p V/s POR & I._V 0.33 0. 109 

PV V/s S/,DT &A '' .37 .0 138 

PV /s L,P R& ·V 0.38 0.144 

·-
p s / ,P R.o ·r &A G 039 0.1:6 

-f- / .P - R.Dl, E &A G 0.464 0.2 16 p 

ur · : R nat. 

lu 



the explanatory power of the model (21 .6%). Therefore to improve the model more 

variable should be included in the regres ion model. Size is the most important ingle 

factor since it can explain 7.4% of the stock price volatility. 

Earning volatility, payout ratio Asset growth has negative beta '-hence they show an 

inverse linear relationship with stock price volatility. 

4.3 TE T OF JGNIFICANCE FOR THE INDEPENDENT VARIABLE 

, ' tati stical test. were carried out to find out whether indep~..:nd~..:nt ariab lcs w~..:rc 

signilicant determinant of price volati lity. Te ·t , were carried out on live major ariabks, 

that i : · V, P R, T, Z and A g. The test followed the folio'' ing step : 

1. Making assumptions (the hypothe is) 

11 0 : b, = b2 = b3 = b4 = bs = 0 

II : b1 ;f; b2 ;f; b3 ;f; b.; ;f; bs 

2. Ohtuinin • th arnplin li tributi n 



A stati stical decision is made by rejecting the null hypothes is if the stati sti c I ies in the 

critical region or fa il s to reject null hypothes is. 

TABLE 6a: HYPOTHESIS TEST AT 95% CONFIDENCE LEVEL. 

Variable beta t-computed t-cri tica l . Ho 

EV -0.2 19 -0.875 2. 1448 Accept 

POR -0.229 -.645 2. 1448 Accept 

DT 0.162 0.477 2.1448 Accept 

. z 0.027 0.088 2.1448 Accept -

J\ g -0.275 -0.926 2.1448 Accept 
1-

,_ - -~ -

ourcc. Res a rch Da ta Anal ·i · 

Table 6a shows the results of the hypothesis test of the independent ariable. ll kpil:t . 

that earning volatility, payout ratio, long term debt. size and a set growth are in ·igniri ant 

i.e. they have little explanation PO\ er on price volatility.' 1 he m~ll h~ p the. L is ac ept 'd. 

llowe er earning olatility, payout ratio and a t ~ro"th m 1 mm e in t ~ ~ osite 

din: tion to price olatility. Long t rm d bt nd iz~.: m in th~.: . 11k tim.: tit 11 

po iti c with pric~.: \olatilit) . 



TABLE 6b:HYPONTESES TEST AT 90% CONFIDENCE LEVEL 

VARIABLES BETA t- COMPUTED t-CRITlCAL HO 

EV -0.2 19 -0.875 2.977 Accept 

POR -.229 -0.645 2.977 Accept 

DT 0.162 0.477 2.977 Accept 

z 0.027 0.088 2 .977 Accept 

ASG -0.275 -0.926 2.977 Accept 

Sourc : Research data anal sis 

Tab le 6b how the result of the hypothe ·i te ·tat 99°/o confidence lc cl. It depic ts that 

all the five variables arc in ignificant determinants of tock price volatility. 'I herefore 

null hypothc is\ as accepted. 

BL •, 6c : H\' P A 0 Y'o .L 



Table6c shows the results of the hypothesis test at 90% confidence level. It confirms that 

all the five independent variable are insi gnificant determinants of stock price volatility. 

The results confirm the acceptance of null hypothesis. 

4.4 DI CUSSION 

The tudy had the objective of estab li shin g the level of volatility of stock prices at N 

and then identifying the determinant of stock price volatility. The tudy utilized 

annuali 1 cd standard deviation of daily st ck returns for one month to mea urc to k 1 ri 

volatilit). 

It\ a revealed that tock price volatility at L wa · high 21.2%. '[hi is be ause 'c is 

weak form efficiency meaning that tock price relle t pa t ;nr rmation mly. lndu trial 

and allied observed the highc t tock price volatilit) of l. -%. TI11 LJn b~: .lltrilut~d 10 

th elf ct of liberalization of c nomy. m t~: i u mp. r~:d tt th~ 

othcr :scctor. 

th t I I hi 

th 1 •ri ultur n 



The level of stock price volati lity was highest in the year 2000 . The uncertainty was 

brought about by motion in parliament, which sought to control the interest rate in 

financial sector. The year 2000 was also a beginning of new millennium and wa 

characterized by many uncertainties and expectations. All these factors, taken together 

had impact on economy and hence stock prices. The level of volatility increased from 

1999 to 2000 and declined in the following years. 

The study revealed a negative relationship between earning volatility, payout ratio (a 

mea ure of dividend policy) and as ct growth with stock price volatility. Thi mean that 

a high payout ratio and high asset growth will result to lm' stock pricl.! olatilit . 

1 here is positive correlation between le el of campan) · long-tl!rm debt an 1 prit.:e-sto - ~ 

volatility. This is because debt is more risk than equit) hence debt in ·rease, the 01 crating 

ri k of a linn making the tock more volatile. a po iti' corrd.Hion "a ol s~.:n 'd 

bet'' ecn ')i Je and price volatilit). '1 hi me n th t th~.: hi hn th~.: kbt th~.: n1lHe prke 

olatilit . '1 hcrcfon::, th large th~.: omp n) th~.: I Hi lit~ n11.::min, small 

company' ~tock tr • rnor t bl ·. 

n r lm 
" I I i 

lr \ itt I I i 

ullt 



In the regressiOn equation five independent variable were regressed against pnce 

volatility and t-test carried on them to find out whether they are determinant of tock 

volatility. The result revealed that the five factors; payout ratio, size, long-term debt and 

Assets growth do influence stock price volatility. The results oft-test failed to reject null 

hypothesis since the variable were insignificant. 

R sq uared showed that only 22% of price volatility can be exp lained by the five factors. 

The R squared improved as the number of the variables in the model increased, meaning 

that the model can be improved by adding more independent ariables and that there are 

other factors which d influ nee stock price volatility. 



CHAPTER FIVE 

5.0 RESEARCH CONCLUSION AND RECOMMENDATIONS 

5.1 INTRODUCTION 

The objectives of the study were to establish the level of volatility of stock price in Kenya 

and identify the determinants of stock price volatility. 

The objectives were achieved by extracting secondary data generated from financial 

r ports and daily stock price data in Nairobi tock Exchange. A sample of 16 companies 

select d randomly wa u cd for this tudy. The m del us d for analysis , <L ross­

·ecti nal gcncrali;ed lea t squares multiple n.:grc ·ion. I -lest \\as u cd to 1 t rminl' 

whether the factors were significant determinant of tock price' olntilit '· 

5.2 MM RY OF R E R H FI DI 

This study revealed that companie quoted at ~air bt t k 

pri e volatility. 

th ' idcly kn v.n h poth i th, t c urit. 

lndu trinl , nd alii ·d t 1 h I th hi h 

h 1 I th • lo c t , 

I in th 

th 

h,m~c ~- I ~ri ~n e sto 'k 

hi [lh. he r ults su~ port 

t.\n ltm "111.. 

\ hik .1 'I i llhlll~o: l I llt 



and size. The five independent variables, dividend payout, Earning volatility, long-term 

debt, size and Asset growth improve the explanatory power of the model hence we 

concluded that, they do influence stock price volatility. The R squared showed that the 

explanatory power of the model improves, as more factors are included in the model 

hence stock price volatility is influenced by multiples of factors. However, among the 

factors considered payout ratio and size have the highest influence. 

The study failed to reject the null hypotheses, hence payout ratio , size, earning volatility 

long-term debt and Asset growth are insignificant determinants of price stock volatility. 

5.3 Till~ IMPLl ATI FTJJ • 'T OY 

The tudy fail ed to reject the null h) p the i ',and re ealcd higl1 stock ' olatilit). 1 hi s is 

in accordance to the study by Dick on and Muragu 1994 that is cffi -ient in th 

weak form as outlined in Literature Re\ ie\\. "I here for 1 a t inflwmat ion is n:lkc tcd in 

the hare price as it arri e in the market. 

1 h results al imply that th r ith r h tll- the \\hi h 

aflcct/inllu n k pri 

, idd kno\ n h 

it rm tt n 

sin ut h t I 



economic variable like inflation, money supply, interest rates and exchange rates may 

impact more greatly on the performance of stock prices at NSE. 

The resu lts show that NSE is an emerging market and different from developed market. 

This is because the stock price volatility is high and the fa~tors considered are not 

sign ificant determinants as hypothes ized in developed market. 

The positive relationship between price vo lati lity and debt implies that firms use debt to 

fin ance inve tment and that debt increases the operating risk of a firm . Therefore hi gh 

debt firm have high t ck price volatility, me ning big ompany' t ck ar highly 

vo lati le. 

The negative linear relationship between payout ratio and price Yolntilit) i · c 11 istenl 

v ith theory that firms that ha e high payout ratio have lm er volatilit · in their 1 ri • . 

1 hi is because high dividend pa]OUt redu firm' ri k t:n ) ~0 t , s re cal ·d in 

the literature re i v • ·irms u dividend to ttl tin 

1ur u \\l. k f( Ill\ , 1 his 

In I till tt it n i 1 11 1 I 

Ill 

II Ul 



becoming available. Thi s explains why stock prices are hi ghl y vo latil e at NSE. Stock 

prices react to the random news. 

5.5 LIMITATION OF THE STUDY 
I. 

The study has several limitations. It is highly important that users be aware of some 

of these so that they make appropriate decisions/conclusion from the study findings. 

a) The popu lation under study was well defined, a sample of only sixteen 

companies was selected. Further still , the procedure that was app lied in 

electing the said samp le was subjective and judgm ntal. It is therefore 

difficult to generalize the re ult for thi analysi t b rcpre ntativ of th 

mark t. 

b) The t-distribution used in thi tudy as umed that sampling \\a done from 0 

population that is approximate! normal. Ho\\ner the user hould n t that 

there are cases where the tatistical approach u ~:d bring in bia.' rendering th ~ 

a sumption u ele . 

c The rc ult dep nd v r, mu h on tht: m dd u ~.: in ~.:n in 1 th~.: , • ri. bk , 11 i 

dct nnining th ·bet. ' th ri I . 

d) 'I h r r tl \: 111 I m.t\ h.t\ ~.: 

I Ill i 'II , l h 



5.6 SUGGESTIONS FOR FURTHER RESEARCH 

a) The issue of the role of expectations in shares prices formation should be 

re-addressed. As indicated in literature review, the price of firms share is 

influenced by all factors that affect the expectations of the firm and it 

hare . It would therefore be interesting for one to look at the question of 

the role of actual changes in dividends on share returns, the role of 

expected change in dividend and finally th r lc of the chang s in 

expectation'-

b) A study to determine the impact of di idend polic on to k pric ri k whit' 

controlling for over factors. 

c) A study on determinants of stock price volatility that 111, rp rates ma 'ro­

cconomic factors and even polilical and o ial fa t r . 
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APPENDIX 1 

NAME OF THE COMPANY-----------------------------------------

YEAR DIVIDENTS SIZE EARNING LONG-TERM TOTAL 

KSH KSH KSH DEBT.KSH ASSETS. 
KSH. 

~ 

-- -
,_ 

1999 

~00 

2001 

~02 



APPENDIX 2. 

LIST OF SAMPLE COMPANIES: 

BROOKBOND KENYA LIMITED. 

KAKUZI COMPANY LIMITED. 

KENYA AIRWAYS LIMITED. 

UCHUMI SEPER MARKETS LIMITED. 

BARCLAYS BANK OF KENYA LIMITED. 

ICDC INVESTMENT COMPANY LIMITED. 

JUBILEE INSURANCE COMPANY LIMITED. 

KENYA COMMERCIAL BANK LIMITED. 

ATHIRIVER MINING COMPANY LIMITED. 

BAMBURI CEMENT COMPANY LIMITED. 

EAST AFRICAN BREWERIES LIMITED. 

CITY TRUST LIMITED. 

LIMURU TEA COMPANY LIMITED. 

STANDARD NEWSPAPER GROUP LIMIT D. 

REA VIPNGO PLANTA ION I IT 



I 

!APPENDIX~ 

BROOKEBOND LIMITED 

YEAR PV EV POR DT sz ASG 

1998 0.0102 0.07772 0.413 0.00695 20.35095065 -0.009361 

1999 0.02075 0.056 0.5697 0.221 22.349167 48 0.06868 

2000 0.0214 0.101 0.441 0.205 22.27948755 -0.0528 

2001 0.0128 0.053 0.037 0.2412 21.9814427 -0.0024 

2002 0 0.034 0.562 0.231 21.69376062 -0.0212 

MEAN 0.01303 0.064344 0.40454 0.18103 21.7309618 -0.003416 

STDEV 0.008768 0.025698 0.217116 0.098226 0.814188883 0.044691 

KAKUZI LIMITED 
YEAR PV EV POR DT sz ASG 

1998 0.012 0.0482 1 0.0985 21.73979961 1.2322 

1999 0.014 -0.0051 0 0.174 21.25694819 -0.0742 

2000 0.0107 -0.1 0 0.5915 19.77773412 1.5644 

2001 0.025 0.032 0 0.0505 19.20236998 -0.71 

2002 0.0153 0.003 0 0.1544 19.85295755 0.051 

MEAN 0.0154 -0.00438 0.2 0.21378 20.36596189 0.41268 

STOEV 0.005652 0.057633 0.447214 0.216639 1.077545609 0.952148 

CMC HOLDING L TO 

YLAR PV CV POR _ OT SZ ASG 

0.014 0 OG 1 0 021 20 589031:M ....;.;;.,0.;;;,...0_1_0 _13 
1998 
1999 
2000 
2001 
2002 

MEAN 
STDEV 

YEAR 
1998 
199!) 
2000 
?.001 
200?. 

!MEAN 
STDEV 

0.025 0.05 1 0.012 ?0 40634169 -0. 18/9 

0.015 0.0344 1 00923 1911113412 -0.05 18 

0.121 0.03404 1 0.0785 19 20236998 0.2016 

0.083 0.0541 1 0 0598 19.8529575!) -0.079 

0 0516 0.046508 1 0.05272 19.96568693 -0.02139-1 

0.048123 0.011768 0 0.035162 0.550777134 0.143777 

KENYA AIRWAYS LIMITED 

PV EV POR DT sz ASG 

0.23 0.10723 0.3215 0 2333 21.93811651 -0 11211 

0~ 0.0805 0 0 3415 22.029G8371 -0.1314 

0.109 0.1244 0 ?.023 0 3487 21.9G514')84 -0.2279 

0.10?9 0 013785 0 2821 0 3723 21.97170038 .,() 014045 

0 067 oo47A 0 2615 0 3455 ?.2-:-0107561_5 
I<>]~ 

0.10778 o.oa1rs5G 0 21340 0 32826 21 98iU\C\fll,f, 

0 1<11110 \ 0 028001 0 126668 0 054422 0 0367718~ -0107131 



UCHUMI SUPERMARKET LIMITED 

·YEAH PV EV POR DT sz ASG 

1998 0.012 3.21 0.0034 0 21.73849652 0.00302 

1999 0.00883 3.261 0.0031 0 21.78105613 0.01305 

2000 0.0372 3.192 0.0025 0 21.66522432 -0.19143 

2001 0.026 4..082 0.0121 0 21.72756745 0.163 

2002 0.0298 3.125 0.0038 0.002 20.71925782 -0.2329 

MEAN 0.022766 3.374 0.00498 0.0004 21.52632045 -0.049052 

STDEV 0.012025 0.398765 0.004008 0.000894 0.453060063 0.162485 

BARCLAYS BANK OF KENYA. 

YEAR PV EV POR DT sz ASG 

1998 0.011 0.318 0.00337 0 23.72197617 -0.012 

1999 0.024 0.19 0.0031 0 23.67167587 -0.2318 

2000 0 032 0.132 0.0025 0 23.35999904 -0.228 

2001 0.022 0.182 0.0125 0 23.32034984 -0.0141 

2002 0.0357 0.115 0.0038 0 23.6509869 0.0495 
--

ML/\N 0.02494 0.1874 0.005054 0 23.54499756 -0.08728 

SrDLV 0 009611 0 079692 0.004189 0 0.189270715 0.132683 

ICDC INVESTMENTCOMPANYLTD. 

YfAr{ - rv tv ·- r)OH -- or - sz /\SG 

1998 --o.oJ 0.199r--o"GG65t----=--o1 20 82685379 --'---0,..._2""""3 

---:-1-::-99~) --0 0116 0.144 0 2G5 0 21 31578542 -0.461 
---2000 0.3433 0.146 1 0 21.36460165 0.1155 
--200 I 0.0305 0.095 0.405 0 21.49497956 -0 .017 

2002 0.0723 0 1203 0.359 0 20:16691931 -0.0633 

ME/\N 0.10551! 0 14086 0 5179 0 21.15382785 -0.1431G 

STDEV 0134054 0.038G43 0.289909 0 0.333035508 0.215768 

JUBILEE IN SURANCE COMPANY LIMITED. 



KENYA COMM ERCIAL BANK LTD 

YE/\R PV EV POR DT sz ASG 

1998 0.21 0.018 0 0 22.65483073 0.01002 

1999 0.4242 -0.0298 0 0 21.9857811 0.0401 

2000 0.01661 -0.01044 0 0 21 .774472 0.0263 

2001 0.0211 0.0028 0 0 21.61770352 0.128 

2002 0.058 -0.07 0 0 21 .65668897 0.0875 

MEAN 0.145982 -0 .017888 0 0 21.93789526 0.058384 

STDEV 0.174339 0.034018 0 0 0.425616143 0.048469 

A Ti ll RIVER MINING L TO. 

YE/\R PV EV POR DT sz ASG 

1998 0.0113 0.01092 0 0.169 17.71748323 -0.02 

1999 0.1014 0.0162 0 0.1465 19.88219853 -0.045 

2000 0.1083 0.0359 0 0.1091 19.51929303 -0.029 

2001 0 128 0 0405 0.335 0.1179 19 6503213 0.0078 

2002 0 0393 0.058 0453 0.12491 19.89567256 -0.0891 
--·- -

Mf/\N 0 017G6 0 032301\ 0 1576 0 1331\82 19 33299373 -0 .03506 
-· ·-

6:91 G993~)71 S lotV 0.01\9119 0.01908~j 0 218798 0.021\1 CJG 0.035776 

--
BAMBURI CEMENT COMPANY LTD 

YI: /\H PV EV POR DT sz /\SG 

1998 0.02 0.0493 0.4 784 0 23.29324423 -0.071 

1999 0.0581 0.065 0 408 0.164 22.977 4 1 GOB -O.Oj)11 

2000 0.08 0.0344 0.559 0.197 23.23()16351 -0 .0263 

2001 0.046'1 0.083 0.303 0.18 22.52520923 -0.122 

2002 0 .014G~ 0.1741 0.61 0.203 2348829212 0.~53 

ME/\tJ 0.04389 0.08116 0.47168 0.1488 23.10406503 O.OOG98 

STOEV 0.027108 0.055000 0.1217GO 0.084568 0 37147787 0.192~2 

lEAST Ar.RICAN BRf:_w_f:_RIES LTD 

I YEAH PV EV POH QT Sl I~S_0 ~· 
109_8 0.202_ 0 0331 o]@} O_Q@2 J~ 1JH_3?Gr3_ O;.Q_U 

1_!)~~ 001?5 0 10~. o@ ~=~~ ]2_111 i'\ ~ 0 019~1 
~OUOt14 01_?.(1_ OJ'tCJ 0 -i =::. 101}', 

?000 0_0_3{\rl 

2001 oo3j ==o il£5 oo3o1 '~ /~j,, .=:t:I ~~ = JlJ>(j!l 

?QQ£ OO~G 0 1064 0 3&9 ·===--: H~ i].' ,,, 0_0114 

I~P- ]!~71?~ 0 1?;1~ -o~{~fo~ :~~~~ lf?f!t~~/§~~~ ~tJ;~; I l V 
1 0~4:'4~}! -oow~o~ 



CITY TRUST LIMITED. 

YEAR PV EV POR DT sz ASG 

1998 0 0. 186 0.201 0.054 18.48 11 5639 0 

1999 0.02 0.0513 0.736 0.054 18.3994 7836 0 

2000 0 0.05 0.812 0.0076 18.23821022 0.042 

2001 0 0.047 0.844 0 18.02748918 -0.00013 

2002 0 0.035 1 0 18. 10467882 0.012 

MEAN 0.004 0.07386 0.7186 0.02312 18.2502026 0.010774 

STDEV 0.008944 0.063018 0.304896 0.02836 0. 191406088 0.018218 --

LIMURU TEA COMPANY LIMITED. 

YEAR PV EV POR DT sz ASG 

1998 0.042 0.089 0.441 0 18.68304501 0.012 

1999 0.0668 -0.89 0 0.067 18.68304501 -0 .00013 

2000 0.442 0.346 0.65 0.041 18.68304501 0.042 

2001 0.048 0.315 0.42 0.17 19.28103584 0 

2002 0.0422 0.592 0.4 0.21 21.58362094 0 

MC/\N 0.1282 0.0904 0.3822 0.0976 19.38275836 0.010774 

t~1orv 0.175712 0.576317 0.236113 0.088799 1.25727283 0.018218 

STANDARD NEWS PAPERS GR<2_UP L TO 

y AR PV LV POR or sz A_§_G 

1998 0 0.0/ 0 0 122 18.85078843 ·0.022 

~~~~~ 
0 0.034 0 0 284 19.14159063 -0.135 

0 -0.2432 0 0.52 18.36736179 -0. 164 

2001 0.064 -0.21 0 0.33 18.07062988 -0.106 

2002 0.022 0.003 0 0.21 20.00848237 -0.15 

MEAN 0 0172 -0 .07924 0 0.2932 18.88777062 -0.1154 

S rDEV 0.027842 0.135477 0 0.149255 0.751719935 0.056_469 

REA ViPiNGO PLANTATION UMIT_g_D 

i',T J\R J>V EV POR DT [§_Z ASG 

1!JH8 0.011 0.058 0 0 0057.2 19.7616573 "0 0701 

1992 0.1020 ·0.0078 0 0 01 115 1943591142 ~0.09024 

2000 0 04 22 . () ()_[~ 0 0 018G 19 21618~~J 0 _18?.3 

2001 0 2!.12h 0 0105 0 02065 16 97~~,n6 OJ!01 
2002 0 0_2~ () 0512 0 o.14u 18_!!4~ IB 0 03() 

•rJu\w oou oa 0 012.6-" 0 0 01~~94 I~ ,. LJ ~~~~~ 
ISl'OEV 0.0930J4 0_0_17 _;t(}1 =o [[~[2]1_(i JT I !fi IJ!.• .~ ·.~ 

I= 
·~ 

·~ - I= -



APPENDIX 4. 

DAILY STOCK RETURI\;S -1998. c!..;~.~·d rl q 

Kenya .I Cmc Uchumi IC:JC - [~:~, 
Company I Brookebo Kakuzi Holdings Kenya Supermar Barcfays ln'es men Jub .. ee Commercs A r s~ ~A'~ Ltl"':, 

Day nd Ltd Ltd Airvvays kets Bank !nsurance al Bank lrvtinrng ~=emen l3~~.es :c::y Trust Tea Ltd lGr~_2_ 

1 0.00001 0.0000 0.0000 0.0000 0 .0000 1 0 .0000 0.00001 0.00001 0.0000 c.oooo o.coc~- =ocx ocooo 0 t.:.:. c "'"" 

2 0.0000 0.00001 0.0000 0.0000 0.0000 0.00001 0.00001 0.00001 0 0000 00000 OC:J.~: Ci ':!>00 000001 0 (.;-.\,;:·1 i:PJ, 

3 0.0000 0.0000 0.0123 0.0000 (0 .0093 )1 0 OOOGI (0.0244)1 0 0057 0 0000 0 CO:OI IC 0253, 0 Of!OO'' ~f(.;JC~! -~~--;:~~ 

4 0.0000 0.0000 0.0000 0.0183 0.0000 0.0000 0.00001 0 00001 (0.0056) 0 OOOCI o.c•::. : ·:ns:, ~C:KJV. :: --~ 

5 O.JQOOI 0.0000 1 0.0000 0.0000 0 .0000 1 0 OOOJI O.OOCJOI 0.0000 0 0000 :> oooc. : c~:.:: : ~~=- : ~:.-: ~ 

6 0.00001 0.00001 0 .0000 0.0000 0 .0000 o oo:o1 0.00001 0 0000 0.0000 0 ooo: '; -:,.;:;:·· .. :::: : c-~- .: 
~ ~""" -~~ 

7 0.0000 0.0000 0.0089 0.0180 0.0000 0.0093 1 0.0()521 0 00001 (0.0114) 0 0909 0.0:>:>0: :: :·3~1 J c::,o, ..... ~- ·:.. ... ·q, 

8 0.0000 0.0000 0.0088 0.0000 0.0000 0 .0( 93 1 (0.0052 11 0 0000 0.0345 0 0000 00000, 0 =~=.s· c~~;_t t C~~:: )':.T' .. •J 

9 0.0000 0.0431 0.0000 0.0176 0.0052 0 .0000 1 0 0052 1 (1.0000) (0.0222) 0.00_90 0 0693~ \ = ~:1€51 ~· 00():), a~. OC111t! ~· 

10 0.0000 0.0000 (0.0175) (0.0173)1 0 .0000 0 .00001 0.00001 (0.0500) 0.0000 0 0000 00000! 00000 0 C-222: OC/.J,..; C C1l·~, ~ 

11 0.0000 0.0000 0.0179 0.0059 0.0000 0 .01851 ((\.0052) 0.0000 0 0000 0 0000 (0 03:':. 'I I: C1S:. c oc:;;:, t; c:l~:. C(.i.,;.,~,T ~ .. --. -' 

12 0.0000 0.0000 (0 .0175) 0.0000 0.0000 0 00001 0.0000 0.0500 0.0000 0.0000 0.0000' c =~==· c~: 0~~ "w... .. .. 
13 0.0000 0.0000 0.0000 0.0000 0.0000 0 .00001 0.0000 1 0 .0000 1 0.00001 0.00001 ooooo; 0 OOOC' =~·'• c :.; ... ;..;¥ {; ~f~_,:;T .. 
14 0.0000 0.0000 0.0000 (0.0058) (0 .0052)1 (0.0182 )1 0.0000 1 0 .00001 {0 0114) (0 041i) 0.0000 c ccc:1 0 ()()OC ! : 'l.l~_ 'I , .. c.·:rr: \, 

15 0.0000 0.0000 0.0000 0.0059 0.0052 1 0.00001 0.00001 0.00001 0.0115 0.04351 0.0096, : OOOOl 0~ ...... ....;_' 0~ c. t·:-t>~ 

16 0.0000 0.0000 0.0000 (0 .0058) (0 .0052 ) 0 .00001 0.01 o~ I (0.0667)1 0.0000 0 00001 o.oooo: c ooss~ ,= 02ti"1 c o:,:>r..J c o61f:;- "' .. 
17 0.0000 0 .0000 0.0000 0.0118 0.0000 0 .0093 1 (0.0052 )1 0.0000 0.0000 0.00001 (00095· c eeoc· coooc· (.)~1 : D;..~.::' -1--:- -~-

18 0.0000 0.0000 (0 .0698) 0.0000 0 .0000 1 C.OOOOI 0.0179 1 0.0000 0.00001 0.0192: i: ooss. c OOOC._ c~:.: r,.• T'1'T.r "::~ • .;.:_-

19 0.00001 0.0000 0.0000 0.00001 0 .0000 0 .00001 0.00001 {0.0175 )1 0.0000 0.00001 0.0000 co•s2 ooooc C~.~ coo OOJ -:::--~-:;- .... 

20 0.0000 0.00001 0.0000 0.0000 0.0052 0 .00001 0.0000 1 0 .0000 1 0 0000 0.00001 0.0000 00000 0 OOIJC I 0 o;..::; coo j: :: : J '!:. 

21 0.0000 (0.0083 ) 0.0000 0.0250 (0 .0052) 0.0092 1 0 .00001 0.00001 0 00001 (0.0417)1 (0 .. 0189) (D C095) 0 CA:OC' coo::; 0 tJ :l:i~ .. :::! 

I 221 0.0000 0.0000 0.0000 (0.0244) 1 0.0052 (0 .009 1)1 I 0.0089 1 00000 OOOQO o.oox coooo oococ 0 ClOD! ··OC213J . :: ; .~. 

23 0.0000 0.0167 0.0000 0.0000 0 .0000 1 (0 .0092 )1 0.00001 0.0088 1 (0.0455)1 (0 04351 0.0192 OOl_ES coooc c :OJOCl :. ~:l:: : "" 

24 0.0000 (0.0082 ) 0.0000 0.0188 ' 0 .00001 G.OOOOI 0.00001 (0.0088 )1 0.02381 0.0000 0.0000 00000 O~·t' OOOX( :: 0000' : ~ .. : .. 
2::> 0.0000 0.0000 0.0000 0.0000 1 0.0000 1 0.00911 0.00001 0.0056 1 0.02331 {0.0533)1 (0.01E9) 00000 C Ot-Jt,, C :>00:1 c o:w:; ~- . ·:::.: 

26 0.0000 0.0000 0.0000 0.0000 1 0 00001 0 .00001 0.00521 0.00001 0.00001 0 00001 0 00001 c ~·92, 000001 c eM:: o o:::c; : ~~ .. -.;.-

27 0.0000 o.oooo I 0 .0000 0.0000 o.oooo· 0.00001 C.OOOOI 0.00001 0.00001 0.0000 0 00001 c oooo: COOOOI : :>oOOI . .. 
28 0.0000 0.0000 0.0179 10.0061 )~ 0 0000 0.00001 0.00001 0.00001 0.00001 0.0000 0.0192 000001 ~! nt'~"Y\! CtNJ: I., C'45 ~ ... 
29 0.0000 0.0000 (0.0088) 0.0494 1 O.OOOOr 0.00001 (S .01 02)1 0.00001 0.00001 0 00001 0 00001 o.ooo: c~--c: :l :;~:.:; c ooo:. : ~-:.li 

30 0.0000 0.0000 0 .0000 (0.0118 )1 0 00001 o.oo9ul 0 00001 (0.0088)1 0 03411 0.09091 0.0000. C CCOOl 0.0000' Co-:>:-~" :- C14Sf ·~-......... 
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I I Uchurrj Ken1-a , • _ j:: 
j 'Cmc Holdings . Superma'· Ba cla1'S ICDC Jub ee Commercta At: • • [Sa"!:!:u:1 .... ,.. 

Comoany I Day IBrookebond Kakuzi Ltd Ltd Kenya A1rways ets Ba"l< l!nvestlT'ent Insurance Ban¥. l.~~"'li~ I~ ",.,,."" ':( 'l'r. 

1.0000' 0.0000 00000 0.0000 0.00001 000001 0.00001 000001 000001 000001 OC:OO CC·:·:-: OwX 
1
' 

2.0000 0.0000 00000 00000 0.00001 000001 OG..:"•!X/1 00000 000001 000001 OOCOO ~:·'):·: O'lVX: ~ 

3.oooo. o.oooo ooooo o.ooool ooooo1 ooo~o 000001 oooool ooooo1 ooooc1 occoo c=-:;. c:..~--1 -~· 

4.oooo o.oooo: o.oooo o.oooo o.oooo1 o ooorH o oooo o oooo o oooo1 o.ooog! o ~-~~ ~,-:.cr.~~. f_?:V: 1 c. _:.:...___; 

5.0000 o 00001 0.0000 0.0000 0.00001 0.00001 0 OOO'JI 0 00001 0 00001 0 OOOC 0 ~::00 C.: ~ c~_;.::.o:-...!; '...,., ~ 

6.oooo o.0132ll 10 0149l o oooo ro 0235ll 10 o118ll o o·221 o 00531 o oooo o oooo: o co;;ot ::~.~~ t; c.. :. 1 ,. ..: ( 

70000 001331 0.0076 0.0000 (00120\ 001191 OC2~11 000001 00000 (00093.[ 0GI))CI I ~e• (..·_,_:•: ( 

8.oooo o.oooo, ooooo ooooo 0.0121 tO.G1ioll co11s oo1os1 ooooo ooooot oc.:x:: ~· ' ~ ! 

90000 ~00001 000001 OOOJO 001801 001"91 (0005811 000521 00000 00185 1 _C~~'lCJ ~ '• -"-

10.00001 COOOO' 000001 0.00001 000001 :J.CO:Ot COOOOI Cr.JOO 00000 0000;1 _-.O .... w ~-

1" 00001 00000 0.08001 00000 000001 OOOVCI :;oooc.~ GODOOI OOOOC 000-X;! O~::·j~i ;. 

~----~'73.7oo~o~o+---~o~o~13~2~--~o~o~o~o~o~l ____ ~o~.o~o~oo~--~~o~o~o~oo~ll __ t~o~.o~4~o=~~~~~~~o~o~1·~6~ll~~o~o~o~572r-1_o~oo~o~o~~-~~~o~01~B~5~·1_~o·~:~oo~---:~~~~-----(~.4.: 
14 0000 0.0000 1 0.0000 0 0000 (0.0060\l 0 C1811 0 00591 0 0000 0 00001 (0 016711 C v-...~ :¥..~ I· 

~----~, ~5.~oo~o~o+---~o~o7oo~o~--~o~.o~o~o~o+---~o~o~o~oo~--~~o~o~9~09~1l--l~o~o~c~59~1~1~17o~.7.~2~7~11~~o~o~1~~~~r-l~o~o~o~o~ot-
l~~o~0~35~i7~'1~~o~~~---c~~~~~~-· .. -----J~~.~~o 

120000 0.0000 0.00001 00000 00~221 0.00001 000001 10005211 000001 J00092l, 00000 co ... 

16 oooo o.oooo o.oooo o oooo ro 1235\1 ro ooso11 o o3os1 w 01031t o oooo o oooo1 o oooo c ·.~u c. E~ 

17oooo o.oooo ooooo ooooo ooooo1 o.oooo1 ooooo1 ooooo1 ooooo1 ooooo1 ooooo ococo; ,-,; 

18.0000 0.0000 0.0000 0.0000 000001 0.00001 000001 00000! 002351 000001 00000 'C·'l. 

19.0000 o.oooo o oooo o oooo o 00631 0.00001 o OC591 0 01041 0 00001 0 0000 0 O:KIO ~0 cc~· • tT 

20 .0000 0.0000 0.0000 0 0000 0.01231 O.OCOOI 0 00591 0 00001 0 00001 0 0000 (0 C250J C. ::.CCv: 1 

r-----~271.~oo~o~o+----7o~.o~oo~o~--~o~.o~o~o~o+---~o~.o~o~oo~--~~o~oo~6~2~1--~o~.O~l1~,7s~l~o~~o~!D~ss~I--~O~o~o~5~l.,~~o~o~o~o~o~,--~o~o~oo~,o~~~~o~•C~5i~,:3~--~o~·~~~:----~~ 

22oooo ooooo o.oooo ooooo o.0438I rooo5s11 ooooo1 ooooo1 ooooo1 ooooo .oc213 c::~J,! t::c'l. 

23.ooool o.oooo (0.0-<149) oooool oo1181 oo~~~~ 001021 ooooo1 ooooo1 (00€54 ooooc co&~~ 

24.0000 0 0000 0 0000 0 0000 0.00001 0 00001 0 00301 0.00001 0 00001 0 00001 0 0000 c oocc 

250000 1 00000 00000 0.0000 10.0424 000001 00!)001 000001 0.0000 1 0.00001 0~ coooo c.::..:-:L 

r-----~2~6.7oo~o~o+---~o~.o7oo~o~l ____ ~o~o~o~o~o+-__ ~r~o.~o~1178~lll ____ ~o~o~o7oc~ __ o~.7oo~)O~IO~I~l~o~o~c-s:~·;~ll~~o~ .. 0~1~0~11~o~o~o~o7o~'--~o~o7ooo~I--~O· .. ~~~--~c~c~2~~--~·~=~c~~:.~~~~ ~----~ 

27.00001 0.0000 0 0000 0.0000 0.0063 0.00001 10 011511 0.00001 0 00001 0 00001 0.0000 (0 C2S.CI C.::·~ ;.. o----y 

r-----~2~8.700~0~0+---~('0~.~01~3~3~) --~0~0~0~0~0+---~0~0~07oo~----~0~.0~07oo~~~0~0~)1~7-~"li~~O~I.O~OO~!DI~l~O~O-~O~O~I~I~0~0~0
~070~--70~0700~IO~II~f0~.1~10~100~ll+-~C~~~~.----r~·~'~~~·••S.C~--~t:( -~; ·~

~----~-~~~~~--~ 

29.0000 (0.0135) 0.0000 00000 0.00001 O.OOOGI t\00001 000001 00115 000001 (01176) OCC!!1 :c·:::•~f· :o:t~. """ -'-:·'3· 

30.0000 0.0137 0.0000 00000 000001 O.Ci1 81 000001 0.03131 I 10017511 001~1 OODSe· -::,~n,· -~ ~.:.:.:: ;. ~·:~::"•: I x-~~~~c~ 



APPENDIX 4. 

DAILY STOCK RETURNS 2002 
jKenya ,~, ~~~ !c. r ... :s- ~~ 

~·::.."C.¥! 

Compa,y I Kakuzi Cmc Hold1ngs Ke,ya Uchumi lsa•clays j1cx ~~~ ee 1
ecmmereoa lA· 1'--

Day Brookeoond Ltd Ltd A1r.vavs Suoerma•kets Bank I~ .res•:ne:.! lns.Jrar.ce Bank '.'."'I~ 
--'-

1 0.0000 0.0000 00000 00000 00000 0.00001 000001 c 00001 0 OOOC I :.~".lJ ~· ~·:·: ~IJ" _~--

2 00000 0.00-JO 0 0000 0.00:)0 0.00"0 0 00001 0~1 (100001 000001 C C. :oJ ·- .. ~ .-: '•l•'· l 

3 0.0000 0.0000 o.oooo I 0.00~0 0.00001 0 00001 0 '.0001 000001 OCOOC I w :-:-:c 'J:4 .V.1 

4 0.0000 0.0000 00000 O.OOJO 0.00001 10.0'.:.211 0 0000 I 0 00001 coooo :~. _.:•:-:, i -'· 

5 OJOOO 0.0000 0.0000 ooco 10.0179 11 10006:?11 COOOCI 000001 'I C143t ~:i'..:j(.f I . ,-,.,-. -~-.(.1" oli)v. 

6 0.0000 ·o.o1 n I 0.0000 10 03e51 000001 0 0124 1 001251 0 00001 0 00:81 C oo:Y.)I -;: :,:;·_ -, .O:·Y.. ~ . ~rr 

7 0.•0000 0.00001 0.0000 00000 0.03031 0.00611 (i 0247. 000001 000~6 c "•:no; ··-·~ ~~. 

8 0.0000 0.00001 0.0967 ) . 0 0257 0.0000 O()(Y..I.il O.()()()'J I 0 00001 00000 C'QJJI " . 
000001 COOOOI OOOOOr (' 00001 ooooc .. :;-

Y' 

>' 0 0000 0.06271 0.0000 0.00001 
. 

101 C.OOOOI 0.00001 C.OOJO I 10 o·.es I 000001 CCl0€11 0.0.201 0 00001 IC 0095l -7.1. " 

I 111 0.00001 0.00001 0.0000' (0 OC-56 0.00001 c 00611 0 :>000 I OQH'"1 001441 OC/iX' ; ... " 
121 O.JOOO I 000001 00000 (0.02001 0 00001 001201 000001 10 06351 100047 I IOC5-:• : ~~ ::"'~ 

13 0.0000 0.00001 0.0000 (0.~08) 0.00001 0.02351 10.047611 10 0639 10 028611 002!6 1"1_ :. ""<" 

14 0.0000 0.0000 0.0000 0.0000 0.00001 0.02331 000001 00000 000001 c 0000 c: w:r~ :~ 

15 0.0000 0.0000 0.0000 0.0000 0.00001 0.00001 OOOOOi 00000 0.00001 00000 c.:.-:....:.:1 '>r~ '~: 

16 0.0000 0.0000 0.0000 O.OCfJO 0.0000 0 ()()()()I 000001 0.00001 0 00001 ooooc . "J:((J! 

17 0 .0000 10.0175) (0.0709) 10.0071) 0.0000 10.022111 000001 0.0000 I 000001 OOC2& ~·::: :OJ.•: J 

18 0.0000 0.0000 0.0000 0.0000 0.0000 0.00001 0 0 1 501 0 00001 10 002011 o.ox CI:>JC_ ~V..l...l ~ c,=-• 

19 0.0000 0.0000 0.0000 00000 0.0000 ro o·•5 1 00GQ61 0.00001 000001 0000 : ~..;.!'I ~ )4:·· •, 
.... 

20 0.0000 0.0000 0.0000 0.0143 10.0147 C ()OC'\J I 10.02 ' ' ll O.Oi29l 0 00501 ooooc ~·)XI_I ·~:<":IC i r I F' ~. 

21 0.0000 0.0000 o.oooo I 0 0282 0.0000 0.01-61 t:·02B3\I 0.00001 0 00001 OOOOC I "-:ace . ·' :. j '__':' 

22 0.0000 0.0000 0.0000 0.0000 0.0000 0.00001 000001 0.00001 0 00001 c 0(1():' C.~•OCCI 'X(.:; I '•.r.x. T .,. 

23 0.0000 0 .0000 0.0000 O.CfJJO (001791 0 001..'0 COOOOI 000001 0 01001 O.WJO ('.! :JOOC or•:' f •.(( 

24 0.00001 0.0000 0.0000 0.0000 0.0000 roc· '6 ((.'.0 '29\l 0.00001 0 01001 OQC(I() coooo · .... ., .• _.:r.-
'~ 

25 0.00001 00000 0.0000 0.0.."1()() 00000 100050 10."1~)1 000001 10 0995\1 00000 OOOOOi :n~ ~: :o.:r: 

26 0.0000 0.0000 0.0000 0.0000 10.01791 o.o·:o o 0\X)Q I 0.00001 0.00001 0.0000 c. 0000 t :; .. 7! , .. r-. 

27 0.0000 0.0000 0.0000 00~2 0.0091 000001 {\000{'1 000001 003481 0.0000 c 0000 :; 'X '2' t· xx. .•. n:. 

28 0.0000 0.0000 0.0000 (0.0486) 0.0000 0 .00001 0.00001 (I 0000 I 0 00001 000001 C.OJOO c :.00:· •·.;~::;: _t' •.Kl~ 

29 0.0000 0.0000 0.0000 o.o-JOO 00000 COOOOI 0.00001 0.00001 0 00001 0.00001 c 0000 ~ .:\."\."'C ~·:co: . .: :.•· 

30 0.0000 0.0000 0.0000 00)00 0.0000 0.00001 000001 0.00001 0.00001 JlOOOOl ccooc • -.c • :(f"j: '(•.o. J ,,, 



PPE DIX 

DAILY STOCK RETURNS JUNE2001 
u 

I ·..:--o.~·J '";} 

Uchumi Kenya -
Company I Cmc Holdings Kenya Supe~mar Sa relays I CDC Jub1lee Commerc1 A "' B- I~· 

licaUd 
Day Brookebond Kakuzi Ltd Ltd Airways kets 8 a;1:< lnves:menl Insurance aiBank /.1,:1,~ lee~·~' IE ·e-··'"£:f"ieS IC!}'Tr.;~ • ..; '"0- ;>_j._'2 

1 0.00001 0.0000 0.0000 0.0000 0.00001 0.0000 0.00001 0 0000 0 00001 00000 OIJJOC; 0 OC'iVC c;.oow o ooooJ v ~=' I 

2 0.0000 0.0000 0.0000 0.0000 0.00001 0.00001 0.0000 0.0000 0 00001 00000 OOOXI OOOOC! ooooc: Co r:'".>OOi O_OJ: 

3 0.0000 0.0000 0.0000 0.0000 0.0000 0.00001 0 00001 0.0000 0 00001 00000 OOOOOi 00000 c 0000~ c ~ JtJi ( 

.1 1 0.0000 0.0000 0.0000 0.0000 0 GOOD I 0 00001 0 00001 0 00001 0.0000 0 OI'JOO CC·~·% ctJu: . '.;- -:.•: .".: 
., 

5 0.0101 0.0000 0.0000 0.0417 0.00001 0 00691 0 01051 0.0000 0 0158 01250 coooc "-' C'X.t -· ~ 'J\1.:': ! 1.. ......... _ t:B~ 

6 0.0000 0.0000 0.1364 (0.1371 \ 0.0291 0.0274 0.0052 0 0000 0 02071 (0 0556) c I';J()OC, c :.::;:,~ oooo: 0 i.J~ • ! J,.,'I.J .. ~ 

7 0.0000 (0.0311) (0.1200) 0.0056 (0 0056) 0.00671 (0.0156) l0.0033) (0 0025)1 00000 ooooo, o~~: (I 00(.",. ouw .. Cll.,~{'-1: I ) 

8 0.0000 0.0000 0.0227 (0 0278) (0.0227 . 0.00661 0.0265 0.0000 0.01881 005881 ooooc: r:C2~!.i 0 OOXi i:'OVOOi1 1.. \,.;_j>J;;:, 

9 0.0000 0.0000 0.0000 0.0000 0 0000! 0.00001 0.0000 0.0000 0 00001 00000 00000.1 0 DCA.".. _o_ OOb.:;; I c ':•:>o..'' QOO\)',,c' 

10 0.0000 0.0000 0.0000 0.0000 0.0000 0.00001 0.0000 0 00001 0.00001 00000 0.000(;. OOO<J !.>ll COO;»~; '~~;~! ~- ~-.•) J -~- .. _.., ~ 

11 0.0000 0.0000 0.0000 0.0057 0.0000 ! 0 00001 0 0000 0.00001 0.0368 00000 COOOC' 00001 c oot•:' 0 ')J:OC 0 u .l[,f ~":'i 

12 (0.0100) 0.0000 0.0000 (0 .0114 ) 0.0058 1 0.00001 (0.0208) 0 00331 0.01~ 007501 ooooc· c 0.26-t:: ooov;. C· :r~~·:-·' v~ ~v~-, 

13 0.0000 0.0000 0.0000 0.0115 0.0000 0.00001 0.02 13 0.00001 (0 0166)1 (0 0698) 000001 0 ()()6J ooooc (;IJ:~~ ~~J ~-

14 0.0000 0.0000 (0.0222) 0.0057 (0.0058 0 00001 0.0000 0.0299 (00112)J 00625 o 00001 1!l o~sg ,; 'J ':..:· .. ·~ 0 l(•,h.: ~·(..~O·:"! 

15 0.0000 (0.0256) 0 0000 (0 0056) 0.0000 0 .0065 1 0.0000 0.00001 0 00281 00000 tO 0083 oo~za : :JC>l!!: :.owo 0 000{ 

16 0.0000 0.0000 0 0000 0.0000 00000 0.00001 00000 0 00001 0 00001 00000 ooooc, QOOOC I C' ooo:: c ::;;.JO (ti~·~· 

17 0.0000 0.0000 0.0000 0.0000 0.0000 0 00001 0.0000 0 00001 0 00001 0.0000 0 oooc: OOOOC' COOOC• C DOOC (: t•.J.-.:.1 

18 0.0000 0.0000 0 0000 0.0057 (0.0233 , 0.00651 0.00001 0 0129! 0 00851 00000 0 OOOC. iO 019:; C .::JOOC: C:xlV: OOU<A.I 
-" '~~ .. 

19 0.0000 0.0000 (0.0011) (0.0169) 0.0000 0.01301 0.0213 0 00001 0 00001 00353 ooooo: 0 006.5 a ::lO[)C 0 oooc: 0 O(Y.;~ •. 

20 0 0000 0.0000 0.0000 0.0057 (0.01 i 4 )1 (0.00~ )1 0.00001 0 00001 0.12641 (Q 0 _1_'1_~ )I 000001 00000. C OC«:' :;.. :.:.ox:" 0 (·JVC'I ~ ~ "· 

21 0.0000 0.0000 0.0000 (0 0057) 0.00001 0.0065 1 0 0000 1 0 00001 001~1 (0 0~5} 0 00901 o oocc; ooox: :':'Xi!.Jtl _c oor~c• ~ 

22 0.0000 0.0000 0.0000 0 0000 0.0000 0.00631 <0.0208H 0.00001 (0 0027)1 00238 00000 0 OOOC! coooc: O»:X., 0 OO.X.J ') 

23 0.0000 0.0000 0.0000 (0.0115) (0.0058) (0.0062)1 0.0106 1 0.00001 0.05~ 1 I 00000 00357 0 Q06.(i :ooo:; C~Xl tiO!)t)(J_i -- ~-;;~ ··. 
24 0.0000 0.0000 0.0000 0 0000 0.0000, 0.00001 0.00001 0 00001 0.00001 00000 0~ coooc: c ()()();: j c 0000 0000\.. " :r ; 

25 0.0099 0.0000 0.0000 0.0000 0.0000 1 0.00001 0.0000 0.00001 0.00001 00000 0.0000 coooc: OOOOC:l coooc o oot.J;.n . '.-~.,-
26 0.0000 0.0000 0.0000 0 0581 0 00001 0.00631 0.00001 (0.006~ }1 0 02151 OOOOOi 00000 0 0'91 000001 0 0000 o~i"•l 

~ 

!'. 

27 0.0000 0.0000 0.0000 0.0000 (0.0233 )1 0.00001 0.0000 0.00001 0.00001 00000 00000 ooooc: COOOCJ 0 :'IOC..:.. CJ 00!1\,: _...._ 

28 0.0000 0.0000 0.0000 0.011 6 1 0.028-! l 0.0062 1 (0 0053)1 0.00001 10.0053) 1 00000 00000 ooooc, c 000::: i coooo t: 00)1;. 
~ 

29 0.0000 0.0000 o.o· 15 0.0057)1 0.01101 0.01 ' 01 0 0000! 0 00001 0 00001 0 0000 10 0(31) ooooc: o~, 00000 00000 1 -~~ 

30 (0.0098) 0.0000 0.0000 0.00001 0.00001 0.00001 0 00001 0.00001 0.0~651 00:50, o oooc~ 00000 c~ 0 0000~ : "ll ,. 



SUM MARY OUTPUT: PV vs EV & POR 

· Multiple R 
R Square 
Arljusled H Square 
Star'ldard Error 
Observations 

ANOVA 

Hegression 
Hesrdual 
Total 

lntorcopt 
EV 
POH 

RESIDUAL OUTPU r 

Regression Statis tics 

_____ 0-bSCIYiJ t/Oil 

SUM MARY OU1PUT, rv v V t. ASG 

~ 

5 
6 
7 
6 
9 

10 
11 
12 
I:J 
14 
1'> 
tr. 

0.~2Q7Q4602 

0. 10076~5~2 
-0.0283~06 1 7 

0.079023652 

df 

16 

13 
15 

Coef(fclan ts 
0.114263620 

-0. 176695559 
-0.007940832 

Predicted PV 
0.060318136 
0. 102')()~9~? 
0.106521~9 

0.101'106306 
0.04 1283931 
0 097531719 
O.tlli19165~ 

0 IY.Ifi926~q7 
0.102794Q7A 
0 10214f,Q74 
0 OOJOG0105 
0 01~~'10175 
O.O:I/l04414 
0 ll1H4~20f 
0 07H·1111'· 
(1 111114-111-1'1 

-.,.,-----'-'Rru• «loll St~llc-'.::''"'' s'------0~1:::20~3~;,·171:-:-1 
() 11l2fl11310 

-l) IJ:l' 12'>41)2 
01Jf'l2,';0"1', 

I 

ss 
0.009907233 
0.001101509 
0.091000022 

Stand.1rd Error 
0.033009573 
0. 196501676 
0.091374647 

Residuals 
-0.059759136 
-0 062,153942 
-0.0~2025~9 

-0.01~639308 

-0.012661931 
-0.066240719 

0.02762154 
o.osr,G~3so~ 

-0.040f,05970 
-0 005225074 
.{) 000202105 
0 214'>031i25 

.() 01l?Of>414 
0.0111/JnOI 
0 01117/f,f,4 4 
0 0711)7'1151 

MS F Signllicanco F 

0.004953617 0.793247 0.473097077 

0.006244 730 

t Stat P~value Lower 95% Uppar 95% Lower 95.0% Upper 95.0% 

3.379623566 0.00~932 0.0~1222501 0.1nno4755 0.04 122250 I 0.10730,1755 

-0.099206371 0.304096 -O.GO 1211538 0.247020~21 -0.60 12 11 5:10 0.247020~ 2 1 

-0.962420~83 0.353~ -0.205343717 0.1094620:i3 -0.20531371"{ 0.100~620:i3 

Standard Residuals 
-0.8123008 17 
-1.120000~02 

-0.57125~506 

-0.190992623 
-0.172114234 
-0 90041328~ 

-0 375~6092 
1 16~020~36 
-0.~51959016 

-0 071024&09 
-0. 111491f>OG 
2.915758Hl~ 

.() -1J77G9737 
-0. 1UOIIIRI•n 
1 111 ~.9111f>1 
0 11301!,]'•1 



Intercept 
or 
IISG 

RESIDUAL OUTP UT 

Observ.>tlon 

SUM MI\R Y OUTPU r: PV vs OT & EV 

_____ Rcyro~~lon Statistics 

Mull;jiieH 
fl Sf11tilrfl 

A11jll'i1Nf H Sqnnrn 
$ t.lndmd LrrOf" 
( )h•·, rvn!lon"S 

fl! IUUAL OUTPUT 

1 
2 
3 

6 

10 
11 
12 
13 
I~ 

15 
16 

Cocfficifm rs 
0.075335525 
0.013719202 

-0.112!181942 

Predicted PV 
0.0783 11 244 
0.020238511 
0 076516709 
0.09216~6·14 

0.002303567 
0.087661167 
0.096026~72 

0.006754515 
0.0670765~5 

0.115490470 
0.078998378 
0.080•176605 
0.074167734 
0.07367[1034 
0.089300221 
0.077568176 

0 224878816 
0 050570402 

-009'>4%590 
0 00156202 

16 

S randard Error 
0.022~95298 

0.03370~~36 

0. 137725068 

Residuals 
-0.069752244 
0.0002 12489 

-0.012020709 
-0.0052!!764~ 

-0.053601567 
-0.056370 167 
-0.061731472 
0.095007405 

-0.00•1007545 
-0.010377478 
-0.024140378 
0.213525395 
-0.0691607)~ 

-0.052233034 
0.070909779 
0.04 7205024 

df ss 
]--0-fJ04fJ0(,4(l(j 

1l 0 t)llfi40]41 6 
1 ,, o on waaan 

Ohstuv",t._,lo"""'------~ ProrJICif'd PV R()S/IIua/J 
- o oo11~/Ws--., liiH'.i•Ar.o5 

I) ll8' ''.100' r, -0 0!:29 !908t; 
0 06795391~ ., 0234 7976 

4 OIJA7 f .()00111 
5 0 030720142 .() 007098112 
r, 0 0775 1164 -0 0.1fi27f\1M 
7 0 08J851902 .() ().1' !>!.6902 
8 0 0'.11'1 "!14~ 
!J 0 00.11 7"16 

Ill 0 110.1117 ' 
11 
17 
1 
14 

t Stat 
3.3409~5451 

0.4070~~42 

-0.82034~061 

Standnrcl Rosidllc11S 
-0.92~465356 

0.002016236 
-0.1593 17154 
-0.070212628 
-0.7 11~7172~ 

-0.7~7105232 

-0.810161594 
1.269709905 

-0.064777356 
-0.243566956 
-0.319945886 
2 829971046 

-0.916731781 
-0.69227:\[>{)9 
0.939806019 
0.625645091 

0.1XlnO:l21rl 
0 OOf.h'>/•194 

Sta11dard R~sidual'i 
-1 o35i351Jz3 
0 8289001174 
.() J0893865Ij 

.001 837 I 

.0 027'o322H 

.() 

.() 

P·VfiiiiO 

0.005231 
0 6905911 
() 426806 

Lower 95% 
0.026737398 
~~~(=-;:U.ei!Jl!_95% LOW£1' 95.0% Uppc.£_!}_5.0"/o 

0.123(133652 0.026737398 0.12:1933652 
O.Oti653:l19!i -0.05909~79 0.086533195 
0.16~55•1 971 -0.~105Hl005 0. 1 8~554921 

-0 05909479 
~0 .'110!) 10805 



7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

SUMMARY OUTPUT: PV vs f>QR, SZ, OT & ASG 

Re<pesslou Sr.111sllcs 

Multiple R 
R Square 
Adjusted R S~u~re 
Slandnrd Error 
Observations 

A NOV II 

Rcg1ession 
Re~idunl 

1otnl 

lnlf'tCOPI 
POR 
Sl 
OT 
1\SG 

lllSIDUAt. OUl f'Uf 

0!)~ rvMIOII ----

6 
7 
A 
9 

10 
11 
12 
13 
14 
15 
16 

0.079114206 
0.096088524 
0. 110949932 
0.093095316 
0.075677650 
0.100586624 
0.037629052 
0.027689125 
0.064442837 
0.006432554 

0.395127226 
0.156 t 2552!i 

-0. 15073792 1 

0.003594004 
16 

d( 

d 

tt 
15 

Co~lliclenrs 

-O.O!i8936705 
-0.060186387 
0 0072fi9682 
0.0 1 2~329[, t 

-0. 1240 75663 

PtNIIrtNI PV 
0 O;(,'J'.fi?W, 
(1 031119983 
0 OA4l1100-l 
0 113?f,b1f>11 
o 10:\'J(,r.rnn 
0 173'111~1~1 
0 0Af,(i10417 
0 0'00171961 
Q Oflll:l279114 
0 116575148 
000789t4 t 
0 0! 503\312 
0.0215011.121 
0 0' ')()~')' '} 
O.O•f,~21& 

OOA0311A71 

41fi/'KI1'o1 / 

0 OCO'HG:HJT 

-0.04481 9206 
0.086473476 

-0.048760932 
0.00402!i684 

-0.0200 196{>0 
0 . 103415376 

-0.032630052 
-0.006247125 
0.095767163 
0.038341446 

ss 
0.01422 t 29 

0 076867532 
0.091088822 

Stand,lrd Error 

0 280062005 
0.119681818 
0.0 1321 t573 
0.01704~138 

0 14935513 

Ro.</rlunls 
0 OtA391285 
·0 0 1 ll8811'J03 
-0 01 1J81/()Q4 

.O!J?6W1160 
·0 07'>:14\A:'.r, 
.o.lmr.'l 1111 
-0 o~.231rl'111 • 
0 0'12l'~)():I'J 
·0.02G 111l~IYI 

.() 019454148 
-o 01:lln14Jt 
0 1'18911)(,(.8 

.j) 072509l21 
.(j 0374f.39~2 

00Pfo297f>'l 
0 0444f,2179 

-0.62173060ll 
1.199557322 

-0.676410109 
0.055!)-14165 

-0.2800096,11 

2.60305100 1 
-0.452643045 
-0.006(,59922 
1.320479063 
0.531071329 

MS F SlqnUicMtco F 

0.003555323 0.508779 0.130693481 

0.006907957 

r srar P-valuc Lower 95% Ue_e_er 95% Lower 95.0% uee.cr 95.0% 

-0.20308949 0.842163 -0 [,!)5150209 0.5772040 -0.695 150209 0.5772040 

-0.502064 351 0.62552 -0' ~24046624 0.203669049 -0.324046624 0.2036696•t9 

0.55025 111 3 0.59314'> -0.021806807 0 036348 t72 -0.021600807 O.O~G3~0172 

0.33558029 0.743501 -onG!l 111n85 0 093977G06 -0 06911 tfi05 0.093977606 

-0.030744031 0 423703 -0 •1526044 73 0 204G~270A .() 452004·113 0 204652706 

-0. j)t")(l)t)GCK) 1 

·0 157111305 
-fl ?7GII293W 
·0 3h8/774M 
· 1 0'•24~~ ,~, 
· 1 ~'J4117Af, U 
07 ~lfl~'14l 

1 2ut~·22737 
-f) r.~142!l 

-0 2717f.0'31 
.(j 182067104 
2 TT!I4778S7 

.() 314·11'11 
-1) 4' 198182 
1 028!.5!i 1 13 
0 6211 ~ 7 



SUMMARY OUTPUT: PV vs EV 

Regression Statistics 
· Multiple R 

R Square 
Adjusted R Square 
Standard Error 
Observations 

ANOVA 

Regression 
Residual 
Total 

lnlercepl 
CV 

RESIDUAL OUTPUT 

Obscrvat•on 
I 
2 
3 
4 
5 
0 
7 
a 
9 

10 
11 
17 
13 
14 
15 
16 

UMMAnY OUli'UT : PV vs I"OR 

0.212752877 
0.045263787 

-0 022931657 
0.078815244 

df 

16 

1 
14 
15 

Coefficients 
0.092904076 

-0.158964402 

Predicted PV 
0 088878939 

0 OM26754 
0 091041522 
0 088299513 
0 029512252 
0 080326813 
0 066787601 
0 O!l17520'JJ 

0 06750 44 
0 08!1606207 
0 0641C,6/1)5 
0 0833182 1 
0 067717617 

RCQIUSIOn 5tdt15IICS 

1\IIOVA 

0 2 0936J!'J3 
0 053331599 
0 014287!'173 
0 078481 53 1 

Hi 

ss 
0.004 123025 
0 086965797 
0 091088822 

Standard Etror 
0 025438271 
0 195120149 

Residuals 
-0 080319939 

-0 06381654 
-0 026545522 
-0 001432513 
0 000890252 

-0 049035813 
o or./492603 
0 090809907 
-0 02~31744 

0 007254733 
0 0]'J7(J820'i 
0 210M3779 

MS F 
0 004123025 0.663736 
0.006211843 

t Stat P-value 
3.652138013 0 002614 

-0 814700085 0.428886 

Standard Residuals 
-1 054 859836 

-0 83811699 
-0 .348628318 
-0.018813521 

·0 01169188 
-0 643998368 
-0 689397172 
1 192626952 

-0 332499639 
0 09'>216048 
0.364780712 
2 7 '957'>02 
1 020(i00361 
0 305'10402 

1 Hl t;6204'l1 
0 5 11' 03816 

MS f 
0 004657 13 0 788705 
0 0061 3r.1 

Significance F 
0.4266(15586 

Lower 95% Upper 95% Lower 95.0% Upper 95.0% 

0.038344363 0.14746379 0.038344363 0. 14746379 

-0 577455873 0 259527069 -0.577455873 0 259527069 



A NOVA 
df ss MS F Significance F 

Rc~rcssion 0 0067021 1 0.00670211 1.111809 o .3o!i!.>282~5 
Hesidual 14 0.084386712 O.OOG027622 
Total 15 0.091088822 

Coefficients Standard Error t Stat P-value Lower 95% Ue.J!!!.r95% Lower 95.0% Uf!E£.r 95.0% 
Intercept ·0.1385616 t 0 207986517 ·0.666204 769 0 516109 ·0 581113-1872 0.307525501 ·0.58~6~872 0.307"25501 
sz 0 010709957 0.010156755 1 . 05~466436 0.309528 ·0.01 tO/~ 135 0.032494049 0.011074135 0 03249~01\ 9 

RESIDUAL OUTPUT 

Observation Predicted PV Residuals Standard Residuals 
t 0.025666647 ·0 017127847 ·0.2283554~7 

2 0 08625854 ·0 06560754 ·0.877372!:\76 
3 0 07649725 ·0.0 1200125 ·0.160005565 
4 0 096882235 ·0.010015235 ·0.133527201 
5 0 0926081~3 -0 0611076153 ·0.854289414 
6 0 113753988 ·0 0824(;2968 ·1.099~30206 

7 0 088450535 ·0.054155535 ·0. 722023684 
8 0 060413426 0.102148574 1.361686472 
9 0 0972705!11 ·0 03508159 I OA6772208 

10 0 073596856 0 0235221~4 0 313606815 
11 0 08~763333 -o 029905333 ·0 398710098 
12 0.104316553 0 189685~~7 2.528963774 
13 0 057054175 ·0 052055175 0.694020828 
14 0 064~66175 -o 043124175 ·0 5749491 
15 0 066294974 0.093915026 1 252113453 
16 0 OB823237 0 05G'>41G3 0 75363G086 

UMMARYOUlf'UT . I'Vv or 

Ur 
Mullllli'!H U 11112111\JS 
R ';qu.un () () \:l!J9 l(;f,S 
Adjtl tttd n 5qu,H 0 O!>M37409 

tarw\,lfcl r 1101 () 011()0!1'\(,7!) 
Oh Nv,thon$ 16 

NWVA 
df ss MS F 

lleqlf'5SIOI1 0 001274465 0 00 121·1485 
r e •Ju tl 14 0 080614338 0 00&41~31 
101111 15 0 091068822 

CocfllciMts 

'"''' pi 0 Ol54921l 
01 0 0 1483<1043 

H[,.IOUAI OIJIPlJf 



lnlercept 0.079306008 0.01965"1139 4.034463402 0.00123 0.0371 ,15601 0.121466416 0.037H5601 0.12146()416 
ASG -0 .115242337 0.133449635 -0.86356427 1 0.40238 -0.'10 I '163593 0.170978919 0.40 '1463593 0 1709789'19 

RESIDUAL OUTPUT 

Observation Predicted PV Residtmls Standatd Residuals 
1 0 .079794048 -0 07 1235048 -0 .[)381583 
2 0.019836503 0 000614497 0.008092868 
3 0.079752227 -0.015256227 -0.2009229H 
4 0.091878221 ·0.005011221 ·0.065997274 
5 0.086408048 ·0.057786048 ·0.761036342 
6 0.09 1878246 -0.060587246 -0.797927829 
7 0.099921 '134 ·0 065626 134 ·0.8642894 73 
8 0.085220245 0.09734 1755 1. 281980956 
9 0.070881794 ·0.008692794 -0.114483203 

10 0.084354775 0.012766225 0.168129874 
11 0 080955126 ·0.026097126 -0 .343696484 
12 0.084354 775 0 209647225 2.76103251 
13 0 0777916 ·0 0727926 -0.958671101 
14 0.076257849 -0 054815849 -0.721919121 
15 0.089710087 0.070499913 0 .928476649 
16 0 077743322 O.OH030678 0 619389215 



SUMMARY OUTPUT:AGR ICULl URE SECTOR 

Multiple R 
R Sqttarc 
Adjusted R SQuare 
Standard Error 
ObscrvDiions 

ANOVA 

Regression 
Rn!;idunl 
Totnt 

ltllf'rcept 
EV 
POR 
sz 
OT 
ASG 

RESIDUAL OUT PUT 

Rcgressiort Stat is tics 

______ ..;,Observation 

SUMMARY OUfPUT : COMMERCIAL SECTOR 

MnlhpU'tR 

R 'flu.rn 
AlljU\It'f l ~ ~ ~fit lOW! 

Sfin1Cf, nt r rmr 
Ol•!iAMU1011. 

A>IOVA 

nf'clfl'!\"iotl 
f f'"klu.tl 
lnl.\1 

I 
-6 98492E· 10 

2 6994E-22 
3 

df ss MS 
5 0 000176078 0 00 1635376 

4294967293 3 129fi4E-34 7 20675E-44 
429•1967290 0 008 176070 

Coefficients Standard Error I Stat 
-0.010132479 0 65535 
1.307573132 0 65535 

-0. 166130071 0 65535 
0 004022439 6.5 1070E- 16 6. 17013E+12 

0 03938583 0 65535 
-0.246343275 0 65535 

Predicted PV Residuals Standard Residuals 

0000559 200167E·I7 6464431221 
0020451 346945E-IB 1077405203 
0 124774 0 0 

1 
I 

-6 9R492E-10 
2 11750E·22 

3 

elf ,-
4.>')4%1?')1 
4?'l<%17'lB 

ss --
0 001710Gl~ 
1 'J2'•~:u :14 
0001/1(,(.2~ 

~~~~ .. ~ .. ~ .. ~.,~., ------------------------------------ c;~~~~~~1 Sramlttttl[ttor 
I 1147c.L·14 

0 
0 

A ~61AE·H'3 
5 d()lj(,t -1 4 

1 OIIJ1st 13 

1 S1•1 
'>44011tl'l2•• 

IV 00014/37~ 

I'OH I 0011571>13 
Sl I 870671 ~~ 
or 

RlSIOU/\1 OUT PUT 

0 002153101 
0 007011242B 

1 
H.• m 10 
1702 21 

4 

r,u 5 
37fl72d<t,3!:18 
~ y,oc { .s.~ oro 
··~1751%106 

F 

2.24431E •40 

P-valuo 
IINUMI 
1/NUMI 
IINUMI 

#NUM• 
#NUMI 

0 
0 
0 

Significance F 
#NUMI 

Lower 95% 
-0.018132479 
1.387573132 

·0 166130071 
0 004022439 

0 .03930583 
-() 246343275 

Upper 95% 
-0.0 10132479 
1 381573132 

-0. 166130071 
0 004022439 

0 03938503 
-0 246343275 

, 0011t:ltt1 
1 ~1061~ 0 
0 002l'J10i 
0 Ol.l/0~24 A 

Lower 95.0% Upper 95.0% 
-O.OIAI3247!l -0 .018132479 
1.307573 132 1.3015731;12 

-0 166130071 ·0 16613007 1 
0 00•1022439 0 00•1022439 

0 03938503 0.03938503 
-0 24!i343275 -0 2463·13275 



llli NCf'pl 
EV 
POR 
sz 
OT 
ASG 

RESIDUAL OUTPUT 

Obsc,vation 

SUMMARY OUTPUT: ALTERNATIVE INVESTMENTS MARKET 

:-.:-=~------''!!!!J!!S.Ion Sfnll.,lcs 
MuthpiC'H 
R SQu:lre 
AIIJU~IC'd R Squmo 
51mwt.ml [nor 
Ql)5{:fVllll01l\ 

MlOVA 

Rrqrr ... "'lnl\ 

Jll!ftkhl.~ 

lot. I 

Coelficlcnrs 
34 8 107S054 

· I 00 0821968 
-nn 3t11~70G2 
I 306~19606 
6 95~000906 
750 1~26712 

Pradictcd PV 
--009712 1 

0 05-1856 
0 294002 

1 
6 90~92E-10 
I OIR11C-2 1 

3 

d( 

~~067293 

~l!H%7298 

Standard Error 
0 
0 
0 
0 
0 
0 

Residuals 
- 1 3116 15E-15 
·2 072GSE-14 
I 52 10 IE· I~ 

ss 
00145]9128 
<t 45371E ·3J 
001~539128 

t Star 
G55:l5 
6553!) 
65515 
61:515 
65'>35 
6553'> 

Standard Residuals 

-3~2G 079014-

'>2761138'>3 
30720 21)()22 

MS 
0 002907R26 
I 0369f.E · ~2 

I Sial 
1 48G2E • 12 

~ 
___________ .c;~~e;~~-9 _s_fa~~~~~~::or-;-14,_--'-"_ 

fV 
r• n 

I 
Ill 
ASG 

fH SKlll ~l I)UI rut 
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0021<'>7~ 0 

-0 OO~l0500 1 IJE lfi 

0' '~·~~1F 13 
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/iN-UMi .l4 8 107!1054 
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IINUMt 
hNUMI 
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IINUMI 

F 
2 80~ IOE +39 

P-VIIUe 

HNliMI 
0 
0 
0 

· 1000823%6 
-nn 3ti3S70G2 
I 311643%01\ 
6 954000906 
1~,() 1~ 26712 

Significance r 
NNUM' 

-1oo onn%11 -wo OR21%8 -100 0623068 
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1 JUG~laGOG 1 106~10G06 1 36(\139f~l6 
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