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: B RA 

This study was condu ·t d t 1 th r htionship between stock market returns and real 

conomic activit in th n m ... T ata was collected from the Nairobi Stock Exchange 

and fr 111 th · '·nt1 11 I Ut tatistics . The study covered the period 1998 to 2004. 

'l he ~~ 1 ·"" murk t turn \ ere regre ed against production figures and empirically 

t st d. Th unul · ·i r vealed that there was positive correlation between stock returns and 

r ala tivit . and that future production can explain present returns. 
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CHAPTER ONE: ~TR 

1.1 BACKGRO D 

Th discount ·d 'tsh 11,1 

cxp ·ctdtion ublul tutu 

mod I t lis us that stock pnces should reflect 

performance, specifically the expected cash flow 

n the other hand, corporate profits generally may reflect 

'vitie . part from the value of the firm being a function of a 
firms aming p w r. a competing hypothesis is that the fundamental value of a firm's 
st ·k. will qual the e. pected present value of a firm's future dividend payout. The future 
dividend payout, ultimately reflect real economic activity measured by industrial 

production or GDP, . 1orck et al., (1990); Shapiro (1998). Movement in industrial 

production and GDP are expected to be associated with movements in corporate earnings 

(Choi et al, 1999). Given that stock prices are built around earnings expectations, stock 
price hould lead measure of real activity (Lovatt, 2000). 

The relation hip between stock market returns and fundamental economic activitie 1 

well documented (Morek et al., (1990), Shapiro (1998)). Researchers have modeled the 
relation between as et price and real economic activitie in term of production rat , 

productivity, G. a> growth rate, unemployment, yield pread, intere t rate , inflation, 
dividend yields. etc (Moore and i cher 1993, Lee (1992) ). 

The relation hip between tock return· and real economic a tivity ha be n rep rt d in 
many countrie . ·or example. an article in the COR LI · Global ·c nomy R te\'.' 
(2003 the ollowing: "The to k market ha e n a t llar pc rmer Ill th 

prin up impr ive gain . be gain m to k rc rcfl ting impro d nonu 

tivity th avd ... in ofmanuf turin a ti ity ro to .7 in Au 

l th und m ntal . th 
im pri in utu 

l h 11 n th 



as a mea<;ure of expected futur in m tl \ s. DP is a composite index of economic 

activity, including produ ti n ti it ~ It r th t.:ntir t: anomy. Lovatt (2000) anticipated 

that expected real Gl I ro th dill t r ositiv ly related to future returns. 

Real activity 

country. Th · 

r of 'lT d to .1 · th r 1! 

in u tri I production activities in an economy, usually a 

nomy engaged in industrial production activities are 

•ot all the ectors of an economy qualify as real sectors. 

cln rt ( ... 0 l) · udiecl thi phenomenon in Germany and identified the real sectors as 

1a.nufa turing. ~lming. and Agriculture. 

e eral fmance re earcher (Fama (1990), Binswanger (2000), Schwert (1990)) have 

con idered the relation hip of stock returns to expected variations in real activity. It has 

howe er been noted that expected variations in real activity are not the only source of 

variation, in tack returns in tandard valuation models. Fama (1990) identifie other 

three po ible ource : hocks to expected cash flow for which future growth rate of 

GDP or indu trial production are used as proxies; shock to discount rate ; and predictable 

return variation due t predictable variation through time in the eli count rate that 

expected ca h flows. 

Thi -rudy i about the relation hip between tock return of real ector ftrm li ted at the 

• ·airobi Stock Exchange (. ·sE) and indu trial production. An attempt i made to look at 

the ·to k return and the return· co-movement with actual production in the e onomy. 

imilar tudi have b en don mother countri • mo tly d velop d, p cially th -7. 

Other tudie in the emerging mark t. ha e al o been done. There i ver littl work don 

in thi are in the developing countrie . 



1.2 STATEME .TOFT 

The Kenyan economy a. m 

movement, whil sum 

Bank of K ·nya lot th 

tht:n: i · no r ·I Hi m hi 1 1 

nnd th · ·c 11l0111 \\ i 

PR BL 'I ( 

' I from 2002 to 2004 had an up and down 

I Jar~ d st ady profits (Annual Report of the Central 

ar 2003/04 ). The implication of this might be that 

n the profitability of firms and by extension their returns, 

tivity. uch as level of production. 

Ec ncrnic th ory and the re ulting valuation model (arbitrage pricing theory (APT)) 

·ugg ·t that ·tock price· hould reflect expectations about future corporate performance 

( ieng and Goh). Corporate performance depends on how well the economy is 

performing (Sieng and Goh). However, expectations about corporate performance (in 

term of earning and earnings growth) useful in firm valuation are made earlier both by 

manager of the firms and investors. This is obviously before actual production or even 

before confirming the actual level of production; of course production i · based on 

anticipated demand. In simple words, by purchasing share· investor are buying future 

earning ; but future earnings depend on saleable production. Logically a relation hip 

between the tock returns and the future actual output in the e industrie hould be 

vi ·ible. Thi i the te table proposition in thi tudy. 

Yet, the empirical evidence regarding the dynamic interaction among the e variable. 

(stock return and indu trial output) i incomplete in at least two re pect : it i availabl 

primarily for the · and uropean economie and 1t concern dome tic variable taken in 

i alation from the r t of the world. There i therefore no re ar h litcratur for th 

d v lopin e on mie . By ontr t, re nt d v lopment in the world onomy ar 

mark d by th relnti d lin o th import. 1 e of th and ~ur p an nomi 1d 

by th e o int rnti n of th r al, m n ial and monetary id o indu uiali . 

in th on limit d. 

th 111 1 ti 

m 



in its fundamental econom1 " ri bl f pr du ti n. This study seeks to find out any 

linkages between stock r turn nt mi a tivity in lh Kenyan economy. 

that 'COIH>tlli<.: I tivit 

ultimut ·ly ·htu· · 1 1 i 

rate profits, investor attitudes and expectations and 

h randJordan, 1991). 

1.3 )BJ UDY 

Th purp · f thi · tudy i to explore the following: 

a) The relationship between tock market prices and real activity as mea ured by 

production. 

b) The extent to which stock returns at the NSE are correlated to future production in 

the economy. 

c) The extents to which stock returns at the NSE can be explained by future 

production in the economy. 

1.4 JG TIFICATIO. T OF ;{ESEARCH 

Forecast of real economic activity are a critical component of many decision . 

Bu ine e rely on uch forecast in forming their production plans. Policymaker rely on 

·uch foreca t when choo mg the path of monetary policy or when forming the national 

budget. 

of the e hoice d p nd . in large part. on the quality o th for t. 

Th olio ing are ar h u e ul: -

p th y w uld ha m r in ormation and th ir li nt 

rdin I 

h I m 

ul unh pi I m Utu 



c) Investors: The tudy will h lp in est rs t b at a po ition to make decision on 

which company to in st if th~,; . :11d inv stor pre[ rs firms whose returns move in 

close tandem with th ir l r lu ti it . 

d) M·utagns: 

rehti >11 t) 

ul i ktH w how their companies share prices perform in 

1 hey can then use this to predict future 

improve their planning. 

•) ·ademi ian The tudy would add to the body of knowledge in the Finance 

di ·cipline and form a basis for further research. 

f) Busin : The tudy would assist businesses in forecasts and in forming their 

production plan . 



2.1 THEOR '"TI 

Lovatt argu ·s that 1 st > k pt ' o;om composite index of stock prices, equals 

th future income to which the security or group of 

2 0) and Balvers et al. (1990) provide theoretical 

th • dbcount · 1 pt · lu 

SLTlllitt '' 
. . 
'IV' n 

justificutt n in un int mp rat equilibrium model. In this model, there is a single all-

both consumption (c1) and as capital (q1). Used as capital, the good 

is full depre iated during the current period. All net cash flows to companies are paid 

out a· dividends (de) and the representative consumer chooses between consumption and 

·aving in equity, the quantity of which, held in the next period, is denoted (s, +I). 

Output (Yc) i equal to the sum of investment and consumption and, given full 

depreciation during the current period, the next period's capital stock is equal to the 

current period inve tment. All variables are in real terms. 

1\ote fu t that the price of any security, or composite index of securitie , is the di counted 

pre em value of the income stream to which they give ri e, 

- dt-r-0 
Pt = Et' 

~ (1+k)9 
(1) 

Applying recur ion, they obtain, 

Pt = Et [ dt 1] (2 

k = Er[ [d• 1]-1 
th r r uir d tot I return n lh uri y or uriti on m d . 

In th I o th di unt f t r ~ r u ilit • unit . ·1 h 

Iilli 



Subject to, 

'I he hud • ·t tHl tl lint um of consumption in the current period and 

inv ~stm ·nt in ·quit i 1 1 nc. t penod at the current period's price is equal to total 

w ·alth h ·ld in th un n period where dt (yt) represents the dividends per share paid at 

th b ginn inc- f th period. 

Mu: imization yields. 

(4) 

Note that (4) i the arne as (2) except that prices are now related to marginal utility. In 

(4), one plu the di count rate is equal to one plus the expected return multiplied by the 

ratio of marginal utilities. 

The realized return is defined as, 

Solving (4) forward yields the analogue of (1) with re pect to marginal utility, 

P, =Er I 1 
8 

[u' (c, ... o)/ u' (ct)] dr+D 
.. (l+k) 

(5) 

(6) 

·umino a logarithmic utility function and normalizing the y tern by etting s, = 1 o 

that the budget con traint implie that c, = d, , 6) yield~. 

7) 

urn in ( di nt t . 



If we now assume that inve tm nt, n I ttnliz d as next period's capital stock, is a 

constant proportion of output, q, 1 = a.', , 1; hav \ from the fact that, d1 = y1 - q 1 + 1 , 

dt = (1 - a)yr. Accordin l •, 

( 1 + k') = ~ ( l+ k 
Yr 

rill n, 

(8a) 

r udly int q1r t d. a) ·tate that realized returns are a function of expected returns and 

ndiLion . 

2.2 STCDIE 0~ STOCK RETURNS AND REAL ACTIVITY 

Several previous tudies examined the causal relationship between stock return and 

economic activity (Fama (1990), Schwert (1990)). Fama (1990) on investigating the 

rationality of stock prices shows that monthly, quarterly, and annual stock returns are 

highly correlated with future production growth rates for 1953-1987. Fama regressed 

grov.1:h rate of production (which was measured as the production rate for the month from 

month t to month t+ 1) on stock returns. The hypothesis was that. in regressions P( t, t+ 1), 

the production growth rate for the month from t to t+ 1, on lag of monthly return . more 

than one past return hould have explanatory power. 

The omplete equation u. ed by ama 

R (t, t+T) =a+ b1P (t, t+3) + b2P (t+3. t+6) + bjP(t+6, t+9) + b P(t+9). t+12) + b P 

(t 12, t+l -) + b P (t+1-. r 1 ) + b7P(t+1 , t+21) + b (t 21, t+-4) + e (r. t T) 

R t t i th monthly '1=1 , quart rly = . or anm al ('1=12 lu w i ht d 

I r urn rom t to t 

t th 

r 1 nth t 

fp 

ju t d in u tri I 

r m nth t 

quart r 

minu th I 



It uses 12 lags of the . Y 

returns on production growth 

up to three or four quat t t 

r turns. lso thr · 1 

quarterly ami 1nnu ll pt 

m nth! · v. lul: iaht d r tum. Fama then regresses the 

1 • l h n .. sults w r that 1 ad of quarterly production of 

. plain monthly, quarterly, and annual stock 

t qu rt rly stock retums help to forecast monthly, 

Fama' tudy in order to investigate the stability of the 

·tunat 'd ~ Fama u ing different data. This was to explain variation in real 

r tums t a value-weighted portfolio of common stocks. Schwert uses capital gains from 

th end-of-month value of the Dow Jones composite portfolio and adds dividend yields 

from Cowie (1939) to measure total stock returns. Real returns are nominal returns 

adju ted for the inflation rate. Schwert uses a value-weighted average of indexes for 13 

indu trial product that is not seasonally adjusted. The tests are continuously 

compounded for horizons T of one month, one quarter and one year. The study reported 

that the S tock market acted as signal to changes in real economic activity. The tudy 

a1 o found out that the strong positive relation between real tock returns and future 

production growth rate existed even when variable that proxy for time-varying 

expected return and hocks to returns are included in the regre Ions. 

Lee (1992) inve tigated the cau al relation and dynamic interaction among a . et 

return ·, real acti ity. and inflation in po twar United tate and found that th tock 

market acted as ignal to change in real economic activity. Lee (1992) mpl ed real 

to · return , and growth in indu trial production among oth r varia le with a nstant 

and i. month lag ; and computed real . to k return a th 

inflation t . n o the empiri al re ult o thi tudy w a that to k 

p iti 1 rov. th in indu trial pr du tion, hi h 11 the 

in r I to · r tum upward mo 

Ill 

I nd th infl 1 n in 



Bittlingmayer (1992) regr · d uarterl r"nm1s on oncunent changes in industrial 

production and wholesal pri lh~ simp!' production change over the quarter 

using r ''ll r ·tum 

< f UITCnt and future production. He states 

o and three quarters do not alter the results. He 

inflation as a separate explanatory variable instead of 

Binswmt' r· · (.. tud re ealed that stock variation did not lead real activity in US 

mty lon6er ·in e the occurrence of the stock market boom in early 1980s. In his other 

work. Bin'\\ anger inve tigated whether the breakdown in the traditional relations 

b tween real tock returnS and growth rates of real economic activity in the US could also 

be found in the G-7 countries (Canad~ France, Germany, Italy, Japan, UK). He found 

that there ex.i ted uch a breakdown. 

Sieng and Goh tudied this phenomenon in Malaysia and found out that stock price , 

economic activitie . real intere t rates and real money balances are linked together in the 

long run u ing a simple theoretical model formulated based on the monetary approach. 

They a! o found out that the industrial production i led by tock price , real intere t rate 

and real money. 

The tudy u ed data erie for the period from January 1987 to December 2001. To 

mea ure the general tock price level they use the end-of-month value of Kuala umpur 

to k E. change (KL E) Compo ite Index. 

'I h r 1 e onomi a tivity i m a ured by the Index of lndu trial Produ tion (liP . 'I h 

liP n lly dju ted u in an additive tim n comp nent m d 1. 

Ru 11 tu i d th lati n hip m 1ci 1 a ti it . 

m 

h 



leading the stock return of th B. f\ · and th~: r al variables measured by Industrial 

Production. He also found that th \ I Hiltt r th JP returns predicts the volatility of 

industrial production. 

The II ( ts au i11d · b ~; l n alu • cightcd representative sample of stocks traded on 

the I MY . 

Industrial pr du ·ti n i th mea ure of changes in the volume of output given a reference 

l v ·1 r inputs and te hnology for all producer units. It is defined as the measure of 

chang in the volume of indu trial output of a set of products of constant price (base 

peri d p1ice) for all producer units. The basic information used is monthly. Extrapolating 

from alue at basic GOP prices derives the indicator. This indicator includes the 

follov ing economic activities: mining, manufacturing, construction, and electricity, gas 

and water. 

Wouter, Haan, Sumner (2002) studied the short-run and long-run co-movement between 

price and real activity in the G7 countries during the postwar period. They found several 

patterns of the correlation coefficients that are robust across countries and time period ; 

typically, the correlation coefficients at long-run horizons are significantly negative and 

the correlation coefficient at hort-run horizon are sub tantially higher. Thi re earch 

wa important as it has been hown that the there i a relation hip between tock return. 

and price (Moore and i cher 1993 ). 

Cano a and De . ·Icolo (1997) found that in the , the term tructure predi t r al 

acti •it~ and inflation b tte1 than nominal tock returns, which appear to b unrelat d to 

th oth r thr ariablc . Thi further confirm. the iew that sto k r tum 

tivity. In the K and nnany the int rd k 

t rm tru tur , growth r t in r l a ti •ity and infl ti n 

an int rm di t . Ib 

lo o th t nn tru tur , th ro\\ h 

m 

II 



Are the series for real activity and r 1 n:tum.' int grated and thus driven by the same 

common stochastic tr nd'.: th ~- m ariabl s pr diet both changes in real activity 

and returns?; and r th 1\ turns proportional to the predictions of the 

changes in ar that share prices contain information for 

prcdicti Hts I • t1 'it and returns in mainly developed but also a number 

f 'llH.:r 'in' II th t changes in share prices (returns) are also proportional to 

th chan' · · in r al a~.:ti it . The enlightenment was that the share prices and the real 

u ·ti ity w r driv n b the arne common stochastic trends; that stock returns are 

pr dictubl . and the e. tent to which stock returns are predictable are generally higher in 

em rging e onomie as compared to developed economies and changes in real activity 

are predictable and the extent to which these changes can be predicted are generally 

higher than the extent to which returns can be predicted, and this is even more so in 

developed economic . 

In addition Rangvid (2001) found that changes in real stock may directly or indirectly 

(through change in consumer confidence) have a significant effect on new home sales 

Thi tudy ugge ts that it was the stock returns that led activity and not vice ver. a. 

Duma and Harvey (2002) et to e tabli h whether the ob erved level of international 

tock market correlation i too high to be ju tified by ub equent change in national 

outpuc. U·ing twelve OECD countrie and data from January 1970 to June 199 and 

u ing an e timation method that goe through two t p . one of which wa to cstimat a 

tati. tic 1 model for the behaviour of outputs a.i1d the other a uming that output and 

uriti · payoff are clo ely linearly related to each other. th y appl a d. namic 

et-pricing kern I t the timat d havi r ot output. 'llt . u d 

th monthly tim of r 1 indu trial produ tion with 19 0 

publi h d or a h of th tw I countri 

n I 

m 



2.3 STUDIES AT THE .. 

Several studies hav b n 

of stock returns. r ·vi w 

airobi tock --xchange (NSE) on the subject 

'll1l t th 1 rtin nt ones follows below. 

Nynmut · ( 19() ) tu li d tl 1 loti n hip of the N E index to major economic variable 

i. . inrtuti m nl ·. uppl and treasury bills rate and exchange rate. Nyamute 

(I q ') - ·t out t mine whether or not there is a relationship between performance 

mo ement of the NSE 20 share index and the movement on the of . a· m a ured 

int1ati n rat . m ne · upply, and interest rates in the economy; to measure the magnitude 

of th tr ngth of the relationship; and to develop a regression model that can be used to 

predi t the mo ement of the stock index vis-a-vis the movement of the four variables of 

economic indicators. He employed the following model: 

Where 

mu 

th 

bi are the coefficient of the predictor variable to be e timated 

i=L 2. 3 and 4 

p1.0 1 the month on month inflation 

m1 1 the money upply at p riod t-n. 

I1•0 i the month frca ury Bill rat at p riod t-n 

R, i th hillin rat a in t th dollar t t-n 

ni priod 

f, und th 1 m!lr-rn~>t•nnomi in hi tu do im 

n 

p 

n 

ut 



Rioba (2003) studied the pr di t bilit f ordinary tock returns at the NSE. The 

objectives of the study w r a ml th.:l for pr'dicting returns at the NSE and test 

the suitability of th · m l l in ampl and out of sample data. Rioba (2003 

Wh r 

~i =con tant and return ensitivity to stated variables i=O, 1, 2, 3, 4, 5 and 6 

Dyt =dividend yield 

Ep = earning price ratio 

rr = month on month inflation 

L).AP = % change in earnings from agricultural exports 

L).M =%change in broad money sup: ly 

He found that the predictability evidence for ordinary hare in the ·sE is weak and net 

conclu ·i e. One hortcoming with thi tudy wa the u e of the change in eamin m 

agricultural e. port a on of the predictors of return . Thi wa u ed on th that 

K nya i n ri ultural country. Th to k market r tum ha 1rm from various 

and lh . clu i u of the • gri ultural tor to r r cnt all the other not 

ju ti 1 d. 

8 

m m n 1 

i ntifi th m ro on mi •ari bl 

tthtth to 

im I 

tin p 



governance as the one of the major h 11 min,..,.s at the NSE. This has an impact on the 

quality of information emanatin fr m th~.: :t k xchange. 



CHAPTER THREE:RESEAR H~IETH DOI- ,y 

3.1 Introduction 

This chapter outliu ·s th • 111 ·th de I >gy us<.:d in carrying out the study. Aspects covered 

includ rcsL·m· ·h d ·-;i •n. p ulation and sampling design, data collection methods and 

data analysis m ·th d . fhe basic objective was to assess the possible relations between 

stock r tum: and pr duction in the real sectors. The relationship between production with 

stock price· was te ·ted. 

3.2 Population and Sample 

The Nairobi Stock Exchange (:\ISE) is divided into the following sectors: Agricultural 

Sector; Commercial and Services Sector; Finance and Investment Sector; Industrial and 

Allied Sector. There is also the Alternative Investment Market Segment. Of these. only 

two qualify as real sectors: agricultural sector and industrial and allied sector. 

The Alternative Inve tment Market Segment has companies that could fall in the above 

two categoric but because of low trading in their shares, they were not considered in thi 

study. The study therefore identified the relation hip between indu trial production 

activity in the manufacturing and agricultural ector and the re pective ·tock return of 

the e ector for the period 1998 to 2004. 

The population of the tudy was all the companie listed at the . ·mrobt tock ·xchange 

( ee appendi. I 

The ample was ele ted ompame li ted under the Agricultural and Indu tdal and 

Hied ecw ( c app ndix II). The companic wer 

a ail bility, and w II repr nt tion o th two to . 



3.3 Data Collection Method 

Secondary data was u d in th Ill i 

Library. Product101 1 

r 'turns data was collected from the NSE 

d as proxy for real activity was collected from 

the ·ntrnl Bur ·uu >f t u· i . und r thc1r manufacturing sector. 

3.4 c p r th tud 

Th ·tud vered companies quoted at the NSE during the period 1998 to 2004. The 

p · ibilit of returns leading production was empirically examined in this period. The 

period was picked becau e of availability of data. 

3.5 Variables of the Study 

The major variable in the study were derived from two sources: 

1. The tock return figures from the airobi Stock Exchange. The data wa collected 

for the elected companie . 

2. The production figure were collected from the Central Bureau of Stati tic ·. 

The as umpuon i that the tock return are determined by the production capacity in the 

economy. 

to k return are defined a follow : 

D -P, J 
P, 

irmin p ri 



The production wa m asu1 d u in pr du ti n f'i )ures picked from the Indicators of 

~conomic Activity u mpu1 It · th~ ntral urcau of Statistics (CBS). Each firm was 

match d to th · · momi 1 th i 1 lat1n to its produce. 

The ~ indicators of economic activity used in analyzing the 

p rf rnuuu.: 1f th manufacturing ector in the country. The list of the 44 economic 

r nd d in ppendix III. 

Proxie of Production 

The following products were used as proxies for economic activity. 

1. Sugar 

2. Coffee 

3. Tea 

4. Beer 

5. Cigarettes 

6. Paint 

7. Tire' 

Cement 

Pr xi · f r R turn 

retu ofth followin ompanie '" r 
u d to 

1. ny I d - Br . B nd 

ini Lt 

in in 



5. British American Tobacco K n · lrd. 

6. Crown Berger 

7. .A. Portland m nt 1 1 

8. E. . Br ·w ·d " I ld 

10. Mwni , ugar Company Ltd 

The return were then paired with production, each company being assigned to the proxy 

of production it produces. The pairing resulted into the following matrix. 

Company Proxy for production 

Unilever Tea Kenya Ltd- Brooke Bond Tea 

Sasini Tea & coffee Ltd Tea and Coffee 

Athi River Mining. Cement 

Barnburi Cement Ltd Cement 

Briti h American Tobacco Kenya ltd. Cigarette 

Cro\vn Berger Paint 

E.A. Ponland Cement Ltd Cern nt 

E.A. Brev.eri Ltd B er 

Fi t n E· t Africa Ltd. Tyr 

Mumi Su arCom an I d Su 



3.6 Research De. ign and D. ttl \n:1l "i ' 

Th rcscar(;h r ·li d ou th h i that movements in common stock prices contain 

useful informati~ n ~m ·min u equent movements in economic indicators, especially 

change~ in r ' 'll ·livit . und hence production is back tested by applying regression. 

3.6.1 Relation of tock Returns with Future Production. 

R turn·. Rt are calculated for period t defmed as follows: 

Rt = month/}', quarterly, annual returns. For this study production will be measured on a 

monthly, quarterly and annual basis to conform to the model for returns 

Production Pt for period t is the change in production for the month. 

3.6.2 Monthly Prices on Contemporaneous Leads of Production 

The relation between current tock prices md lagged production wa determined u ing 

the following regre ion formula 

Pt = a bPt For no lag 

Pt = a bPr + l For one month. lag 

Pt = a bPt - For two-month Ia 

Pr =a bPt For thr -month I g 

Pt = bPt 12 t r t lve-m nth I 

'hi n 1 rlh m nth pri I 

r 

tum 

1). 



3.6.3 Returns on Production ro' ·th Rat . 

Variations in ~tock r turns du I l r tati ns or future cash flow is estimated by 

regressing returns on utu Itt ti< n ,rowth rates of real activity. Quarterly growth 

rates of produ tim lll 1) I 11 qu rt r ahead are used to explain monthly, quru1erly, and 

annual r ·tums 

Th · relati n · b tw en t k returns and future production should in part reflect the 

infonnuti n ab ut h flm: in production. Thus an increase in stock prices is an 

m rea· in wealth. which i likely to increase the demand for consumption and/or 

inve ·tment goods. 

The equation u ed to te t this was the one used by Fama (1990). 

R(t,t+T)=a4- L f3kP(t,t+3)+£(t,t+T) 
k=l 

Where 

R (t, t+ T) i the real sto k return from period t tot+ T 

P (t, t+3) is the production growth rate for the month t, to t+3 

a is the constant term 

p i the coefficient of the predictor variable. to be e timated 

t i the error term 

Th ult in lhi tudy were t t d for ·igni tcance at 10% lev l. 



CHAPTER FOUR: FIND!: . TERPRET ATIONS 

4.1 Introduction 

This chapt ·r pr •s ·nt U1 • m nd interpretations of the study. During the seven year 

p ·riod of lh ~lud . l o 1 t 2004 there was observed a positive correlation between the 

pric f ·hare· and pr duction. orne of the firms, though few had a negative correlation 

with produ tion. 

The length of time over which returns were measured had a significant influence on the 

trength and ometimes the direction of the relationship. Annual returns were better 

explained by annual production than were monthly or quarterly returns explained by the 

monthly and quarterly production respectively. 

The u e of future production to predict returns was also investigated. There wa found to 

exist generally a positive correlation between returns and future production, although the 

relation hip was weak. 

The tudy analyzed the change in monthly, quarterly and annual production. 

4.2 Production 

Change in production figure. were con idered. The range of variation betw en th 

lowe t mean and the highe t mean of all the indicator reduced a the p riod of hangc 

wa lengthened. The finding are hown in the able 1 to Table 3. 

Production ener 11 had po itiv growth or th p riod under ob rvation. 

pain and which r ord d ome n gativ growth 1 r . 'I hi nl 

0 
d. In 

1 ur • p int r 

r mu 1 int 

h in th in rn ntl 

pt or 

ndcd 



4.2.1 Changes in Monthly Produ tion. 

The average change in m nthl pt \u 1ion f r all th' i ht indicators varied from -0.09% 

for paints to 30.20% H 1i · • • 1 h han'<.:) in monthly production varied widely with 

co fficicnt lf ·ov·td Hi 111. t n in tr m -244.33 to 120.89. This shows that production in 

nu i , nd did not reflect a particular pattern for any of the proxies 

f pr du ti n. Th finding are ummarized in Table 1 below. 

Tabl 1 

De ·cripti e Stati tic for Changes in Monthly production: Sugar, Coffee, Tea, Beer, 

Cigarette , Paint . Tire . Cement 

Variable N N* Mean StDev Min 

Sugar 83 0 4.63 34.34 -54.00 

Coffee 83 0 19.52 87.18 -85.00 

Tea 83 0 2.18 21.10 -44.00 

Beer 82 0 0.18 21.76 -100.00 

Cigarettes 83 0 8.33 44.49 -62.00 

Paints 81 2 -0.09 21.99 -100.00 

Tire 83 0 30.20 173.80 -86.00 

ement 3 0 1.76 12.6 -25.00 

~.2.2 han in u rt rl. Pr du ti n 

'Ih chang 

orth notin th t th v ·i tion in thi d ta i l 

pr 

th 

1010 in 

Ql Median Q3 Max 

-14.00 -1.00 12.00 160.00 

-31.00 0.00 32.00 438.00 

-10.00 -2.00 17.00 88.00 

-10.50 -2.00 9.00 71.00 

-26.00 1.00 26.00 163.00 

-7.50 0.00 4.00 66.00 

-19.00 2.00 23.00 1412.00 

-7.00 1.00 .00 40.00 

r . It 

CoV 

7.42 

4.47 

9.68 

120.89 

5 34 

-244.3 

5.75 

7.20 



Table 2 

Descriptive Statistics for 111 u.lrft rly production: Sugar, Coffee, Tea, Beer, 

Cigarettes, Paints, 'l'ir s, 'llll'fH 

Varinblc , ... :\l •an ' tO Min Ql Median Q3 Max CoV 

ugar . I 45.74 56 -21 1 21.5 193 5.50 

offcc 
0 

2 .2 110.5 -82 -42 -10 56.5 589 4.06 

Tea 1 
0 

5.25 31.57 -56 -23 2 33 70 6.01 

Beer 
0 

1.78 25.36 -100 -10 -1 17 89 14.25 

Cigarettes 81 
0 

5.23 36.77 -59 -15.5 -3 19 124 7.03 

Paints 81 
0 

2.28 29. 18 -100 -9.5 -1 17 11 2 12.80 

Tires 81 
0 

34.7 189.9 -94 -21.5 5 27.5 1524 5.47 

Cement 81 
0 

3.11 14.2 -32 -5 2 13.5 36 4.57 

4.2.3 Changes in Annual Production 

The average annual percentage change in return varied from product to product. 

Cigarette recorded a low -3.40%, while coffee recorded the highe t average change at 

17.03%. Although no negative change in quarterly production was recorded, negauve 

value reappear when annual figure of produ tion are u ed. Cigarette- record a negative 

change in annual production. Half of the co fficienr· of variation are lower than those for 

quarterly change . Thi plit in the middle make it difficult to determine whether annual 

chang in production are more table than quarterly change in pr duction. Both arc 

hm: ever ob rved t be more table than the figure for chan in monthly p11 du tion. 

b mdin ummarized in 'I able b low. 



Table 3 

Descriptive Statistic for hun in Annual production: Sugar, Coffee, Tea, Beer, 

Cigarettes, Paiuts, Tir s, ·m n1 . 

Varin bit.• 1\l •an . tO ' lin Ql Median Q3 Max CoV 

ugur 7_ ,. ' 42.05 -57 -13.75 3 15.75 170 4.49 

ofl'ee 7 ... 0 17.03 70.68 -78 -34.5 1 41.75 361 4.15 

Tea 7- 0 4. 4 27.45 -51 -11.25 2.5 11.75 119 5.79 

Beer 7- 0 0.29 25.9 -100 -11.75 -2 10 80 89.31 

Cigarettes L 0 -3.4 25.3 -49 -17 -10 5 88 -7.44 

Paints 70 - 8.1 38.5 -100 -11 10.5 37 156 4.75 

Tyres 72 0 11.5 85.8 -54 -1 5.8 1.5 16.5 657 7.46 

Cement 72 0 6.54 15.88 -32 -5.75 6.5 18.75 44 2.43 

4.3 Returns 

Return at the ?\SE were on a general decline from January 1998 to ~ay 2002. The 

period June 2002 to December 2004 wa a period of teady growth in the . Of the 

finn. urveyed. Fire tone, Brooke Bond. a mi. had a mean de line in their returns for 

the period under urvey. All the other eight 1nn re orded a po iti e growth rate lor 

their return . 

in r tum vari d f< r b th th m nthly, quart rly and nnu 1 d u . 

th variatio for monthl ' d t • bl for qu rl nd f, r 



4.3.1 Monthly Return 

The monthly returns vari d wid I . hn stt)ll~.: r ord •d a mean negative monthly return 

while Mumias had th' hi •h 't 111 .u1 m nthly return of 3.36. The monthly returns are not 

stable as is shown b th I i t 1 i •nt of variation. The findings are summarized in 

Table 4 b ·low. 

Table 4 

De 'Cliptive tati · tic for Monthly Return 

Variable ~ N* ~lean StDev Min Ql Median Q3 Max CoV 

EAPC 82 1 1.31 14.29 -26.03 -4.79 -1.21 2.91 67.1 10.91 

Bamburi 83 0 1.49 9.88 -15.29 -5 .34 0.04 6.22 30.28 6.63 

AR.VI 83 0 1.37 13.55 -22.68 -6.54 -0.69 5.08 54.44 9.89 

Firestone 83 o. -0.03 8.87 -16.92 -4.92 -0.69 2.9 39.41 -295.67 

Crown 
Berger 75 8 2.21 14.85 -20.8 -7.15 -0.48 6.16 73.63 6.72 

BAT 83 0 2.52 9.9 -31 -4.05 0.77 6.59 35.33 3.93 

EABL 83 0 2.01 11.26 -77.79 -1.27 2.18 6.68 21.24 5.60 

Brooke 
bond 79 0 -0.3 7.79 -18.62 -4.26 -0.73 2.85 26.9 20.50 

a ini 3 0 -0.70 8.29 -14.26 -6.27 -1.69 2.44 29.97 -11. 4 

~Iumia 3 46 3.36 21.85 -30. 7 -7. -2.5 .54 6 .77 6. 0 

4.3.2 Quart rl R turn 

Th m n quart rly return w f high r th n th m nthly tum , •ilh 1 ariati n. 1 

impli ion thi i th t dat 

n 
1h m in 



Table 5 

Descriptive stati.st1 s for utrt rl' F lllnl 

Variablt• ... \1\'an tD v Min Ql Median Q3 Max 

EAI)C 0 35.77 -39.69 -12.94 -3.99 12.28 185.71 

Bamburi 1 0 5. 6 24.36 -28.36 -13 1.68 18.56 100.98 

ARM 0 4.82 29.73 -34.17 -10.13 -3.13 8.27 157.75 

Firestone 81 0 -0.5 14.53 -32.67 -11.05 -0.71 7.33 45.66 

Crown 
Berger 77 4 6.64 29.07 -24.23 -13.4 -2.57 14.89 102.59 

BAT 81 0 8.72 23.09 -32.31 -8.82 3.48 19.43 81.34 

EABL 81 0 9.04 19.9 -79.96 -2.39 5.45 20.94 55.17 

Brooke 
bond 79 0 -0.66 16.33 -31.83 -11.28 -1.85 7.75 60.42 

Sasini 81 0 -2.86 14.66 -28.32 -14.37 -4.3 3.02 38.98 

Mumias 35 46 12.67 48.88 -45.86 -13.26 2.42 24.15 191.52 

4.3.3 Annual Return 

Mumias Sugar recorded the highe t return of 0.10 while a mi Tea and on r ord d 

the lowe t return at -14.30. The coefficient of covariation i very low implying that thi 

data i quite table and benefit from the moothing that occu with th in rca in th 

p riod of time und r tudy. All the fim1 e. cept for fumi r corded p itiv r tum 

over th n year p riod. 'I abl 6 umm riz th mdin . 

CoV 

6.30 

4.23 

6.17 

-29.06 

4.38 

2.65 

2.20 

-24.74 

-5.13 

3.86 



Table 6 

Descriptive statistics for nnual R ' turn 

Variable l •an tD v Min Ql Median Q3 Max 

EAP 7_ 7.9 130.0 -48.2 30.6) -1.1 27 .7 424.2 

Bamburi 7- 0 4 .6 116.6 -5 1.9 -19.1 -1.8 40.8 395.8 

ARM 7_ 0 46.0 125.7 -40.6 -21.0 -11.6 22.9 451 .2 

Fire tone 7- 0 -2.1 29.8 -45.8 -24.6 -5.7 16.8 81.6 
Crown 
Berger 72 0 56.9 133.1 -44.8 -21.9 2.3 45.1 440.4 

BAT 72 0 56.2 101.2 -32.5 -7.0 13.9 85.0 402.9 

EABL 72 0 59.6 85.9 -76.6 4.2 21.9 82.4 305.6 
Brooke 
bond 72 0 -5 .0 29.6 -52.3 -33.0 -1.6 13.9 60.2 

Sasini 72 0 -14.3 31.7 -58.2 -38.0 -24.5 3.2 74.5 

Mumias 26 46 80.1 86.7 -56.9 -4.4 66.1 138.7 242.3 

4.4 Monthly, Quarterly and Annual Return with Change in Monthly, Quarterly 

and Annual Production. 

Mo t of the firm surveyed had a po itive correlatior, between tock return· and 

production growth rate . The degree of correlation however increase with the length of 

time period for which growth rate and return are calculated. The explanation offered by 

Fama ( 1990) i that information about a certain production period i · pread over many 

previou period . Therefore . hort horizon return only explain a fraction of future 

production gro' th rat~ but thi traction get the larger the I nger i. th tim h rizon of 

r tum. 

I 1 ar urn nt imply t k c r 0 th l th t not • 11 in 1111 tin ut llllllc 

p ducti n publici r I n . In orm tion i r tth r 
di ri p tiviti lU II l . pi n 

CoV 

0.37 

0.42 

0.37 

-0.07 

0.43 

0.56 

0.69 

-0.17 

-0.45 

0.92 



indeed results in Fama (1990) a w 11 a in Bin wangcr (2000) suggest that monthly stock 

returns possess only little xplanur r p " cr for subsequent growth rates in real activity. 

Consequently, evidcn n · min th r lati n between stock returns and real economic 

Tabl 7, and Q d pi tlh , findings. 

Table 7 

Monthly Returns versus Changes in Monthly Production 

a p F p r-squared 

East African Portland 1.30 0.000 0.000 0.999 0.000 

Bamburi Cement 1.50 -0.010 0.010 0.909 0.000 

Athi River Mining 1.50 -0.075 0.400 0.531 0.005 

Firestone 0.03 -0.002 0.120 0.726 0.002 

Crown Berger Paints 2.09 -0.052 0.510 0.478 0.006 

British American Tobacco 2.36 0.01 9 0.560 0.455 0.007 

Ea t African Brewerie 2.00 0.029 0.240 0.623 0.003 

Brooke Bond -0.30 -0.027 0.470 0.495 0.006 

ini a and ofT -Tea -0. 0.0 0 3.490 0.065 0.041 

a ini a and ofT - ofT -0.71 0.005 0.000 0.965 0.0 0 

Iumia . U r 3.2 0.015 0.030 0. 4 0. 01 



Table 8 

Quarterly Return. ver. u hang ' in Quart rly Production 

a. p F p r-squared 

East fricun P rUand 5.22 0.146 0.270 0.605 0.003 

Bamburi ement 5.95 -0.059 0.100 0.758 0.001 

Athi River i\lining 4.49 0.106 0.210 0.652 0.003 

Firestone -0.21 -0.008 0.910 0.344 0.011 

Crown Berger Paints 6.50 0.113 1.060 0.306 0.014 

British American Tobacco 8.88 -0.032 0.200 0.656 0.003 

East African Breweries 9.22 -0.104 1.400 0.240 0.017 

Brooke Bond -0.29 -0.067 1.380 0.244 0.017 

Sasini Tea and Coffee - Tea -3.14 0.054 1.090 0.300 0.014 

Sasini Tea and Coffee- Coffee -2.79 -0.002 0.030 0.873 0.000 

Mumia Sugar 14.20 -0.117 0.410 0.528 0.012 



Table 9 

Annual Returns versus hange in \nnual Production 

(l p F p r-squared 

a 't African Portland 48.00 -0.004 0.000 0.997 0.000 

Bamburi ement 49.20 -0.081 0.010 0.927 0.000 

Athi River .Mining 45.40 0.100 0.010 0.916 0.000 

Firestone -1.93 -0.015 0.130 0.715 0.002 

Crown Berger Paints 64.50 -0.645 2.410 0.125 0.034 

British American Tobacco 58.60 0.710 2.270 0.136 0.031 

East African Breweries 59.40 0.453 1.330 0.253 0.019 

Brooke Bond -6.20 0.256 4.180 0.045 0.056 

Sasini Tea and Coffee - Tea 15.20 0.191 1.960 0.166 0.027 

Sasini Tea and Coffee - Coffee 14.60 0.034 0.400 0.532 0.006 

Mumias Sugar 78.40 0.101 0.080 0.780 0.003 



4.5 Monthly Prices on Contemporan ou Leads of Production 

Production was found to have p ·iti t.: tT lati n with prices. Although some instances 

were found when a n g·tttv~.: r !.Itt n.·hip istcd, these were few and far between. The 

table below pr s nts th •s lin in . 

Proxy of Production: ement 

The production of cement had a positive relationship with the stock market prices of East 

African Portland Cement, Bamburi Cement and Athi River Mining shares. The strength 

of the relationship was good with 1 values of between 0.184 to 0.353. The strength of the 

relation hip decreased with the length of the lagging, i.e. recent production explained 

stock price better than lagged production. The results are statistically significant with p

value of 0.000. Table 10 shows the results 

Table 10 

Results of Returns regressed against cement as a proxy for production 

p p r-squared 

East African Portland 

Unlagged 0.000501 0.000 0.306 

Lag 1 0.000513 0.000 0.307 

Lag2 0.000503 0.000 0.296 

Lag 3 0.00047 0.000 0.269 

Lag 12 0.000343 0.000 0.20 

B mburi m nt 

nla d 0.000 9 0.0 0 0. 5 

0.000 0.000 0. 

2 0. 0.000 0.2 

I 0. 0. 0 0.27 

0. 0. o._ 



p r-squared 

Athi River Mining 

Unlagged 0.000 0.294 

Lag 1 0.000 169 0.000 0.307 

ag2 0.001670 0.000 0.301 

Lag 0.000162 0.000 0.284 

Lag 1 ~ 0.000102 0.000 0.184 

Proxy of Production: Tyres 

The production of tyres had a positive relationship with the share prices of Firestone East 

Africa Limited, except for the twelve month lag. The r2 were low meaning that tyre 

production did not explain well the share prices observed in the market. With most Of the 

p-values less than 0.10, the results are statistically significant. Tyre production therefore 

did explain well the share prices at the market. See Table 11 below 

Table 11 

Re utt of Returns regres ed against tires as a proxy for productiOn 

1r ton 

·nlagged 

Lag 1 

L 2 

12 

0.000064 

0.0 0109 

0.000092 

0.00007 

-0.00001 

p r- quared 

0.077 0.038 

0.004 0.099 

0.170 0.069 

0.0 7 0.04_ 

0.001 0.7 



Proxy of Production: Paints 

The production of paint had a p sitiv IT !at ion with the share prices of Crown Berger 

Paints. The low r
2 

valu -; 1mpl th,ll 11 did n ll:Xplain th~ share prices well. However the 

results are statisti ·ally ·1 •nil! ant, as p value are low. However the strength of the 

relati nship r •du · ·s with Ia in . e Table 12 below 

Table 12 

Re ult of Returns regres ed against paints as a proxy for production 

p p r-squared 

Crown Berger Paints 

Unlagged 0.000016 0.085 0.008 

Lag 1 0.000016 0.009 0.083 

Lag2 0.000014 0.021 0.066 

Lag 3 0.000012 0.042 0.053 

Lag 12 0.000002 0.590 0.004 

Proxy of Production: Cigarettes 

The production of Cigarette had a negative correlation with the price of BAT hare in 

the market. The trength of the relation hip i weak, and the re ult for the Jag . beyond 

three month - are tati tically in ignificant. See table 13 below. 



Table 13 

Results of Returns regress d ag m ·r r tt s as a proxy for production 

Briti 'h meri ·an T bacco 

Unlagg d 

Lag 1 

Lag2 

Lag 3 

Lag12 

Proxy of Production: Beer 

-0.000115 

-0.000106 

-0.000090 

-0.000071 

0.000032 

p r-squared 

0.021 

0.032 

0.066 

0.171 

0.356 

0.064 

0.055 

0.041 

0.024 

0.012 

The production of beer had a very strong positive relationship with the market price of 

EABL shares. The R
2 

values varied from 0.033 to 0.480 implying a strong relation~hip. 

The strength of the relationship increases with the length of the lagging. Twelve month 

lag explains returns better than one to three month lags. The p-values also decrea e with 

the length of the lagging. See table 14 

Table 14 

Re ult of Returns regre ed again t beer as a proxy for production 

P r- quar d 

t frican Br w ri 

nl gged 0.0 6 90 0.102 0.03 

La l 0.013500 0.001 0.13 

2 0.01 00 0.000 0.1 

0.01 00 0.000 0.17 

1- 0.1 0. 



Proxy of Production: Tea 

The production of tea was u d t • -, "'S,' th r lation. hip of the prices of Brooke bond 

and Sasini Tea and off . In h th 111 tan s, tea production was found to have a negative 

correlation with th · m·uk 'l ( ri . r h R values were also observed to be low. Because 

of th high p V'llu s f 1 a mi Tea and Coffee, other factors seem to explain the 

vruiati ns in th n · ·. 

A po ·ible xplanati n 1 that the firms surveyed deal with many other products (Sasini 

ha major dealing· in coffee) and as such tea as the only predictor of market share prices 

might be inappropriate. See Table 15 

Table 15 

Re ults of Returns regressed against tea as a proxy for production 

p p r-squared 

Brooke Bond 

Unlagged -0.001110 0.079 0.037 

Lag 1 -0.001370 0.031 0.056 

Lag2 -0.001320 0.041 0.051 

Lag 3 -0.001370 0.035 0.055 

Lag 12 -0.002750 0.000 0.223 

ini Tea and offee- Tea 

Unlagged -0.000620 0.164 0.023 

ag 1 -0.000914 0.043 0.050 

I. g 2 -0.0 1000 0.026 0.0 0 

La -0.001110 0.01 0.07 

1... -0.001700 0.0 0. 00 



Proxy of Production: Coffee 

Coffee production had a positiv r I ti n:hip with market prices. However the results 

are statistically insignif1 m un I th str ngth of the relationship is low. See table 16 

below. 

Table 16 

R ult · of Return regre ed against coffee as a proxy for production 

p r-squared 

Sasini Tea and Coffee -
Coffee 

Unlagged 0.000653 0.500 0.006 

Lag 1 0.000717 0.464 0.007 

Lag2 0.000655 0.508 0.005 

Lag 3 0.000680 0.498 0.006 

Lag 12 0.003120 0.003 0.123 

Proxy of Production: Sugar 

Sugar has a po itive relation hip with market price for lag below three month . Beyond 

that the relation hip change . However the re ult are tati tically ignificant. ee Table 

17. 



Table 17 

Results of Returns regre. sed ng insr ff as a pr xy for production 

(l p r-squared 

Mumia· ugar 

Unlagg ·d 0.000047 0.407 0.019 

ag 1 0.000041 0.500 0.013 

Lag .... 0.000019 0.774 0.002 

Lag -0.000005 0.931 0.000 

Lag 1~ -0.000002 0.936 0.000 

4.6 Monthly, Quarterly, and Annual Stock Returns versus Contemporaneous 

and one year of Leads of Quarterly production Growth Rates, 1998 _ 2004. 

The study was a1 o intere ted in finding out whether future production can be used to 

explain return . The Tables 18 to 28 show regre sions of returns on quarterly growth 

rate . 

The regre ion equation u ed was: 

R r,t T)=a. I {3 P(r.r+3)+c(t,t+T) 

1t r gr ion w done for the p riod of one year followin r tum. u ing quart rl 

. I·or x mple. monthly r tum will b r r d a , in t quart rly pr du ri 11 

up to th • t 12 . t d up to quart r P t 12 t 1 

nnu 1 tum w 

thi ., .10" 



The symmetry between the return regr ion and the production regressions is apparent. 

The general finding is that if t I n • P ri d is used against changes in quarterly 

production OCCUlTing tOO 1 n in lh fttltlr , th r lationship fails to hold. This is observed 

for annual returns u ain-:t h m 1r1 quarterly production occurring after the fourth 

quart r. This might l l,un d y the fact that information about future production is 

not diss minnt d v r a ri d of more than four quarters. The dissemination therefore 

occur · wiU1in n ar. 

The fo u of the ·tudy was to test this relationship for the four quarters following return. 

Re ult for longer periods are however shown for the interest of the reader. 

The expected re ult was that returns are explained by growth in future production growth 

rates. 
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rol ti n 
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tum on I ads of uart rly Production: East Africa Portland Cement 

0 0.11 

2 -0.2 

I. 0.10 

199 -0.07 

2 0.02 

1.1 0.19 

061 0.16 

..() -0.1 

tw n 

Month I 
R(t, t+l) 

R • ( ) F 

0.01 108 0.86 

005 14 .36 3.94 

0.01 14 .90 0 9 

0.00 14.96 030 

000 15 .26 0.03 

0.0.1 15. 14 2. 11 

0.02 14 . I 1.42 

0.02 12.23 1.15 

p N 

0 55 81 

0.05 78 

0.45 75 

0 8 72 

0.17 69 

0.15 66 

0.2~ 63 

0.29 60 

quarterly production growth 

a 

5.22 

6.67 

6.87 

7.50 

8.49 

6.76 

4.73 

0.46 

rate 

0.15 

0.26 

0.08 

0.02 

0. 14 

0.42 

0.45 

-0. 11 

Quarterly 
R(t, t+3) 

R
2 

S(e) F 

0.00 35.94 0.27 

0.01 36.49 0.77 

0.00 37.2 1 0.06 

0.00 37 .73 0.00 

0.00 38.39 0.18 

0.02 38 .69 1.59 

0.03 38.16 1.78 

0.00 21.92 0.26 

and monthly returns 

p N 

0.6 1 81 

0.38 78 

0.80 75 

0.94 72 

0.68 69 

0.2 1 66 

0.19 63 

0.61 60 

are mixed, 

a 

47.50 0.15 

47.50 0.19 

47.80 0.0 

48.40 -0.21 

54. 10 -0.96 

55.10 -0.16 

52.70 1.09 

40.50 1.1 1 

AnnuaJ 
R t, t 12) 

I I 

0 13092 

0.00 30. I 

0.00 1.30.93 

0.00 130.91 

0.01 132. 

0.00 134.83 

0.01 137.05 

0.0 1 128.83 

F 

0.()2 

0.03 

0.00 

0.00 

0.72 

0.02 

0.81 

0.82 

though generally positive. 

p N 

0.89 72 

0.86 72 

0.94 72 

0.85 72 

0.40 69 

0.89 66 

0.37 63 

0.37 60 

A few 

tati ti ally in ignificant. All quarterly returns are positively correlated with the quarterly growth rates in production, 

lly in igmficant. The annual return have po itive correlation with the production for the first three and last two 

r th high p-value imply that returns are not explained only by the production. Other factors are also involved. 

in production how re ult more in line with the expected results . 
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R tum n Leads of Quarterly Production: Bamburi Cement 

1 nlhl 
R(t,l+ll 

Quarterly 
R(t, t+3) 

Annual 
Rt,t+l2) 

u I~ R '(e) F p N (l F p N a F p N 

(t 00 0 ,00 10.02 0.14 0.71 81 5.95 0.06 0.00 24.50 0.10 0.76 81 47_10 0.-l 0.00 117.12 0.25 0.62 

p I ,I I. I .().2 0.10 9.1>9 8.31 0.01 78 6.06 0.25 0.02 24.66 1.59 0.21 78 47.90 0 .37 0. 117 31 0.14 0 .71 

I' I •• 1.2 0 I 0 .01 10.15 2.36 0.13 75 5.67 0.04 0.00 25.28 0.03 0.86 75 48.50 0.0 0.00 I 17.43 0.01 0.94 

( I •• Ill 2 ..0.1 0 .04 IO.O.l 2.83 0.10 72 7.57 -0.19 0.01 24.74 0.80 0.38 72 49.70 -0.44 0.00 117 27 020 0.66 

I Jl,l+l ) 149 012 0.03 10.1 1.93 0.17 69 6.89 0.07 0.00 25.24 0.10 0.75 69 53.30 -0.67 0.01 II .&9 0.43 0.51 

I I I • I I ) 0.04 0.00 10.25 0.24 0.63 66 6.24 0.10 0.00 25.63 0.21 0.65 66 5-.so -0.42 0.00 121.09 0.17 0.69 

09 0.00 0.00 10.05 0.00 0.98 63 5.13 -0.01 0.00 25.31 0.00 0.96 63 5 .10 -0.03 0.00 123.95 0.00 0.98 

(t l,t U) 014 0.1 0.04 9.82 2.20 0.14 60 2.12 0.33 0.04 23.96 2.12 0.15 60 47.60 0.81 0.01 124.64 0.47 0.50 

1 n ture of th r !at ion htp is mixed. The econd, third fowth and fifth quarters of changes in production following returns explain 

f r turn and are tati tically ignificant. He R2 is relatively strong. The quarterly returns are positively correlated to 

quart Jy produ tion change . The annual return regressions are statistically insignificant. 
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R turn on L ads of Quarterly Production: Athi River Mining 

u 

19 

17 

2 I 

I I 

II 

0 

.() 

nh 

001 

.0.11 

0.03 

-0.09 

0 I 

0.19 

0,03 

00 

1\1 nlhl 
R(t, l+l) 

R '( ) 

0.00 13.77 

002 13.89 

0.00 14.20 

0.01 14.29 

002 14 45 

O.Dl 15.14 

0.00 12.94 

0.00 11.7 

F 

0.02 

0.93 

O.OH 

0~~8 

1.17 

2.11 

0.0 

0.06 

ld . Wh re r lation hip i 

p N a 

0.90 HI 4.49 0.11 

0.34 78 5.51 -0.06 

0.78 75 6.35 0.14 

0.15 72 7.05 -0.10 

0.28 69 7.02 0.07 

0.15 66 5.7C 0.17 

0.7!! 63 4.42 0.34 

0.80 60 0.03 0.01 

Quarterly 
R(t,t+3) 

0.00 29.87 

0.00 30.33 

0.00 30.71 

0.00 31.08 

0.00 31.69 

0.01 31.75 

O.Q2 31.62 

0.00 20.15 

F p 

0.21 0.65 

0.06 0.81 

0.31 0.58 

0.16 0.70 

0.06 0.81 

0.37 0.55 

1.51 0.22 

0.00 0.98 

N a 

HI 44.40 0.61 

78 46.40 ·0. 17 

75 45 .20 0.3 

72 46. 0 -0.31 

69 51.10 -0.58 

66 53 .30 -0. 0 

63 50.90 0.59 

60 40.00 1.13 

Annual 
R(t, t+l2) 

} 

001 126.26 

0.00 12 5 

0.00 126A.6 

0.00 12650 

0.00 12 .00 

0.00 130.48 

0.00 133.32 

0.01 129.55 

F p N 

0.36 0.55 72 

00 0 87 72 

0.12 0.73 72 

0.09 0.77 72 

0.28 0.60 69 

0.10 0.66 66 

0.26 0.62 63 

0.84 0.36 60 

negative, p-value tends to be higher than where positive correlation is observed. Some 

u ti n are negatively correlated to production while R2 shows strong correlation between monthly returns and quarterly 

nnual return regre ions how orne po itive R2 values, but are generally weak. Expected results generally hold for the 

m nth I and qu r1 rly retum· but not for annual returns. 
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f R tum on L ad of Quarterly Production: Firestone Tyres 

. 1onthly 
R(t, t+ l) 

Quarterly 
R(t,t+3) 

Annual 
R(t, t+l2) 

u R2 ( ) F p N R
2 

S(e) F p N a e) F p N 

l.l • ..()1 0.0 000 8.96 0.02 0.89 81 0.21 0.01 0.01 14.54 0.9 1 0.34 81 -2.02 0.00 0.00 30.0 002 0.90 72 

..021 0.00 0.00 8.83 0.23 0.64 78 -1.34 0.02 0.04 14.46 3.04 0.09 78 · 1.93 -0.0 1 0. 300! 0.09 0.76 72 

029 0.00 0.00 9.01 0.06 0.81 75 0.96 -0.01 0.01 14.84 0.50 0.48 75 -2.07 0.00 0.00 30 0.00 0.95 72 

ll) 001 0. 0.01 9.02 0 59 0.44 72 -0.53 0.00 0.00 14.93 0.06 0.81 72 -1.89 -0.01 0.00 30.01 0.14 0.71 72 

1•12.1 l ..() 001 O.Q2 914 1.47 0.23 69 - 1.02 0.01 0.00 15 .17 0.28 0.60 69 -2 .73 0.01 0.01 30" 0.31 0.58 69 

..() 0.02 0.01 9.38 0.70 0.41 66 -1.42 0.04 0.02 15.35 1.57 0.21 66 -2.86 0.05 0.01 31.20 0.48 0.49 66 

P I I ,I ll) ..061 001 0.00 8.06 0.21 0.65 63 -0.54 -0.06 0.04 14.94 2.58 0.11 63 -2.2 0.02 0.00 31.79 0.05 0.83 63 

I ll,l 24) ..() ..().oJ 0.00 0.01 0.49 0.49 60 -1.92 0.00 0.00 14.44 0.00 1.00 60 -3.01 -0.02 0.00 32.13 0.01 0.80 61 

w rc generally po. itive. The quarterly returns are the best explained by the changes in quarterly productions. The 

1d annual r tum. ar po:itively related to the quarterly changes in production, but are statistically insignificant with p-

Iu up lO 0. nJy one p-value i tati tically ignificant. 
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R tum on L ads of Quarterly Production: Crown Berger Paints 
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Monthl 
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F 
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0.25 

0.25 

0.02 

0.56 

0.00 

p N a 

015 79 6.50 

0.05 76 7.41 

0.44 73 6.89 

0.62 70 9.38 

0.62 67 7.89 

0.88 64 6.33 

0.46 61 3.3f 

0.95 58 -0.03 

0.11 

-0.22 

0.07 

-0. 13 

0.00 

-0.05 

0.20 

0.13 

Quarterly 
R(t,t+3) 

R2 
S(e) 

0.01 28.57 

0.05- 28.56 

0.01 28.85 

O.D2 29.33 

0.00 30.10 

0.00 27.39 

0.05 24.78 

O.D3 17.35 

F p N u 

1.06 0.31 79 59.60 ·0.17 

3.98 0.05 76 59.40 ·O.Jl 

0.37 0.54 73 58.00 0.06 

1.24 0.27 70 58.80 -0.27 

0.00 0.98 67 61.30 -0.:!7 

0.20 0.65 6-l 62.30 -0.06 

3.27 0.08 61 57.60 0.38 

1.49 0.23 58 39.30 0.38 

Annual 
R(t, t-.-12) 

e) 

0.00 1351 

0.0 1 I 5.17 

0.00 1~5 87 

0.00 u· 

0.00 137. 2 

0.00 I.W.98 

0.01 139.62 

0.01 117.86 

F 

0.10 

O"M 

0.01 

027 

0.25 

0.01 

0.36 

0.27 

p N 

0.76 70 

0.56 70 

0.91 70 

0.61 70 

0.62 67 

0.92 64 

0.55 61 

0.61 58 

ar n gativ ly correlated to the changes in quarterly production. Some p-values are statistically significant, though the 

tati tically insignificant. The e results are in direct contrast to the expected results. Interestingly, the coefficient of 

how ·orne of the high t values recorded in these regressions. 
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"h nnual r turn ar more po ·itively correlated to the changes in quarterly production than are the monthly and quarterly returns. 

R rum in general a! production increases. The results concur with expected results and confinn that information about 

en p riod i pread aero · everal future periods of production. The results also confirm that leads of quarterly 

n up t four quarter ahead explain monthly, quarterly and annual stock returns. 

45 



'I bl ... 4 

R turn on L ad. of Quarterly Production: East African Breweries 
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nd quarterly return have mixed correlation with changes in quarterly production. The first four quarters changes in 

p itive correlation with annual returns, and can be used to explain annual returns. After the fourth quarter, monthly 

ativ Jy orrelated. ince these are the quarters of interest, the results do not hold, and the expected results are at a 

p cted re ult:. 
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0.00 2 .7 

0.01 29 

0.00 29 3 

0.00 2979 

0.00 30.36 

0.00 31.02 

O.o.t 31.00 

0.00 32.30 

F P N 

0.1 06 72 

0.73 040 72 

0.02 0. 9 72 

020 0.66 72 

O.ot 0.94 69 

0.00 0.97 66 

2.51 0.12 63 

O.Q4 0.85 60 

11 n tur f orr lation i · mixed. Many of the correlations are statistically significant. The expected results hold for monthly and 

qu ly return but n t for annual return . The implication is that tea production as an explanatory variable for returns can not be 

hen th peri d of return i beyond four quarters. Other variables seem to come into play. 
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(l.l 

I 1+1 .1+1 

P I J , I -1 ) 

(l 21,l+ 

f R tum n L ·ads of Quarterly Production: Sasini Tea and Coffee- Tea 

u 

.() -0.0 

·I 0 0.0 

0.01 

1.19 .0.02 

-1 I .0.01 

002 

-1 7 .0.01 

-2.06 0.02 

tonthl 
R(t, t+l) 

O.ot 8.15 

0.03 .91 

0.00 .20 

0.01 7.95 

0.00 1!.0!1 

0.01 7.75 

000 6.79 

0.01 6.91 

0.75 

2.46 

0.15 

0.59 

0.10 

0.5.1 

0.13 

0.60 

p N a 

0.39 81 -3.14 0.05 

0.12 7!! -4.05 0.03 

0.70 75 -4.32 0.01 

0.45 72 -4.26 0.00 

0.75 69 -3.90 -0.02 

0.47 66 -4.61 -0.01 

0.72 63 -4.76 0.01 

0.4~ 60 -6. 15 0.05 

Quarterly 
R(t,t+3) 

R
2 

S(e) F 

0.01 14.65 1.09 

0.01 14 .00 0.43 

0.00 14. 18 0,07 

0.00 14.42 0.01 

0.00 14.56 0.09 

0.00 14.56 0.04 

0.00 14.49 0.00 

O.D2 13.47 0.91 

p N a 

0.30 81 - 14 0 0.00 

0.51 78 - 14.-10 0.00 

0.80 75 -14.40 O.ot 

0.94 72 -15.00 0.12 

0.77 69 -15.90 0.05 

0.85 66 -16.10 -0.03 

0.89 63 -16.40 -0.03 

0.34 60 -18.10 0.03 

Annual 
R(t, t+l2) 

•e• F 

0.00 31.93 0.00 

0 3193 0.00 

0.00 31.93 0.01 

0.01 317:! 0.95 

0.00 31. 0.16 

0.00 32.3 0,07 

0.00 33.09 0.05 

0.00 33.35 O.o.l 

p N 

0.93 72 

0.98 72 

093 72 

0_13 72 

0.69 69 

0.79 66 

0.83 63 

0.84 60 

t raJ dire ti n of the relation ·hip i · po itive. Returns will be high if production is expected to increase in the future. The 

tronger for the monthly than for the quarterly or annual returns. The other observation is that is that 

r ull are tatisti ally m. ignificant for the three sets of returns. 
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( t 

I ,l+l ) 

r ' 11. c 1 

(I I , I I 

r c 21 , ' 

R tums on Leads of Quarterly Production: Sa ini Tea and Coffee- Coffee 

Monthl 
R(t,t+l) 

Quarterly 
R(t,t+3) 

Annual 
RCt, t+l2) 

(.1 R1 ( ) F p N a R2 
S(e) F P N a p N 

.() 9 000 0.00 8.18 0.16 0.69 81 -2.79 0.00 0.00 14.75 O.Q3 0.87 81 -15 .90 o.os 0.0 31 2 233 0.13 

· I 000 0 .00 8 21 0.26 0.61 78 -3.52 0.01 0.01 13 .99 0.6 1 0.44 78 l·k90 0.02 0 31 0.23 064 

-1 000 0 .00 821 0.18 0.67 75 -3.82 -0.0 1 0.01 14.10 0 .9 1 0.34 75 -13.90 -0 .02 0.00 31 0.2 1 0 .65 

1 07 .0.01 O.GI 7.93 0.99 0.32 72 -4.48 0.01 0.00 14.40 0.18 0.67 72 -13.90 .0.02 0.00 3 1 0.2~ 0.64 

-1 A 0.01 0.01 l! .().l 0.69 0.41 69 -4.15 0.00 0.01 14.56 0.07 0.79 69 -1 .20 0.01 0.00 3 I. I 0.15 0.70 

1.22 .0.01 0 .01 7.73 0.79 0.38 66 -4.29 -0.0 1 0.01 14.47 0.79 0.38 66 -1 .90 .0.01 000 32.35 0.18 0.68 

·I 0 00 0.00 6.79 0.03 0.8 63 -4.44 -0.01 0.01 14.46 0.33 0.57 63 -16.30 -0.01 0.00 33.08 0.08 0.78 

- I 0.00 0 .00 6.94 0.02 0.88 60 -6.51 0.02 0.03 13.34 2.00 0.16 60 -18.10 0.01 0.00 33.35 0.03 0.87 

I dir tion of the relation hip i po itive. An increa e in return preclicts an increase in future production. This means that 

u tj n explain current return . The trength of the relationship is not strong, and results are statistically insignificant. Other 

72 

72 

72 

72 

69 

66 

63 

60 

might 
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1onthl 
R(t, t+l ) 

Quarterly 
R(t,t+3) 

Annual 
R(t, t+l2) 

u ( ) F p N a R2 
S(e) F p N a •e) F p N 

J '" 4 I .().Q3 0.00 22.71 0. 12 0.73 15 14 .20 -0. 12 0.01 49.32 0.41 0.53 35 78.60 009 0 42 0.()6 0.81 26 

I I ,I -0.0 002 23-~!! 0.57 0.46 32 19.30 -0.65 0.27 44 .38 10.82 0.00 32 82.10 0 ) 0.03 .31 0 7 0.42 26 

p I ,I 07 006 0.01 24.74 0.27 0.61 29 8.82 0.49 0.14 50.41 4.42 0.05 29 84.00 0.44 0.0 . 2 I 19 0.29 26 

p I ,I 12) .() 6 014 0.07 17.65 1.74 0.20 26 9.90 0.43 om 53.41 1.82 0.19 26 7 .30 0.36 0.02 87 0.47 0.50 26 

I 1+12,1+1 0 0 -0.02 0.00 19.J9 0.03 0.86 23 1.84 O.D3 0.00 41.02 0.01 p.91 23 72.60 0.00 0.00 91.79 0.00 1.00 23 

2.70 .() 4 0 3 ]_ -~6 11.90 0.01 20 6.93 -0.60 0.20 38.16 4.59 0.05 20 53.10 om 0.00 0. 4 0.00 0.97 20 

p 1+1 .1+21) . I 0.22 0.0 19.511 1.29 0.28 17 3.20 -0.62 0.12 43.65 2.05 0.17 17 -11.40 -0.74 om 69.55 LIS 030 17 

p I I, l+l4) 0 0.09 0.01 21.69 0.•4 0.72 14 - 1.20 0.86 0.17 46.54 2.52 0.14 14 19.20 0.51 O.D7 47.-l3 0.84 0.38 14 

of positive correlation than for the negative correlation. The strength of the correlation is good, with R2 values of 

up to 0. forth monthly data. Some of there ults are tatistically significant. The quarterly returns are better explained than monthly 

nd I r tumr. 'Io . hort a period of returns is not explained very well by future production. Too long a period of returns is also 

n p ly plain d. 
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5.1 Summary of Finding and on 'hl.'ion 

In this chapt r, th findtn s 

relation to th >bJ ·tt 

ugg sli nsf r furU1 r r ur h. 

th r ·s ar h has been summarized and discussed in 

tudy. Included are the limitations of the study and 

Dwing th s v n ar of tud , there is a positive correlation between stock market 

pric and real a tivit e·timated using production. Though this relationship is not very 

trong, th orrelation coefficient between share prices and production is more than 0.30 

mo t of the time. 

The period over which returns and changes to production were measured determine the 

explanatory power of the predictor variable. Returns measured over a longer period and 

explained by longer period changes in production were better explained than those 

involving shorter periods. The annual returns were explained well by annual change in 

production than were the monthly and quarterly returns explained by monthly and 

quarterly changes in production. The information in the market is disseminated over long 

period of time. 

Stock market returns are also generally positively correlated with future production 

growth rate though the relation hip i weak. It eems most unlikely that a ingle macro

variable, production, capture all variation in returns. It eems that there i a variation in 

future production that i irrelevant for current return . 

5.2 Limitati n of th tud 

a. 

b. 

The irob1 to k . change i an emerging market tudie have al o hown that 

in onn tion in thi market i not di . cminated in tantly, yet the tudy r lied on 

min tion of in onnation ut pr du tion in th mark t. 

th r •ruiabl · r turn 

m1 lh 

t in tlt · r tum 



c. The use of production as the onl d t rminant of returns is not plausible as 

various studies have h wn that r tums respond to various macro economic 

variables. 

d. A vailubility f tun f r r · at h. If time was available the study would have 

xn.mined r ·lllt n hi \ r 1 nger time periods, thus giving more meaningful 

relati nship. 

e. Th vru·iabl used to explain returns are chosen largely on the basis of goodness

of-fit rather than the directives of a well researched theory. It is possible that with 

fre h data the explanatory power of the variables used could be different. 

f. The assumption that the relationship between the variables is linear. This allows 

for the u e of the ordinary least squares as the basis of analysis . This might not be 

the case. 

5.3 Recommendations 

The Nairobi Stock Exchange ought to be studied extensively to determine the 

relationships that exist between the share prices and other mr- cro variables . This will avail 

more information to the takeholders in the market, and the public at large. 

Such information will attract more inve tor to the market. The purpose of this tudy was 

to examine the relation hip between the stock market return and real activity in the 

economy. 

5.4 u g ti n f r furth r r ar h. 

·urther re-earch and tudy can be done in the following area : 

a. Re arch can xt nd the tudy to includ more macro- onomic ariable. lik 

t nn pre , r t of mploym nt, d f ult pr d, bankmpt i , etc to . plain th 

tl tud 1 in md ut •h th r th 

th tudy. 

t 



c. The number of firms in the tudy an b in reus d to see whether this effect exists 

in most of the firms or not. 

d. To conduct furth r r s 1r h n thi: r lationship using returns as the predictor 

vnriabl , and r gr ·s · th • um n production. 

e. ·xtcnd th · -;tud 

lumg . 

in lud the companies not listed on the Nairobi stock 
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pp ndi, I 

Population of the tudy: Li t d ompani at th Nairobi Stock Exchange 

Agricultural 

Unil v r T a K nya td 

Kakuzi Ltd 

Rea Vipingo Plantation Ltd 

Sasini Tea & coffee Ltd 

Commercial and Services 

Car & General (K) Ltd 

CMC Holdings Ltd 

Kenya Airways Ltd 

Marshall ' s (E.A) Ltd 

Nation Media Group 

Tourism Promotion Services Ltd 

Uchurni Supermar:t:et Ltd 

Finance and Investment. 

Barclays Bank Ltd 

C.F.C. Bank Ltd 

Diamond Tru t Bank (K) 

Hou ing Finance Company of Kenya 

I.C.D.C. Inve tment Co. Ltd 

Jubile In urance o. Ltd 

K nya ommercial Ban· Ltd 

·of ny td 

Lld 



Industrial and Allied 

Athi River Mining. 

B.O.C. Kenya Ltd 

Bamburi cmcnt Ltd 

British American T b•1, · 

Carba id lnv ·tm nt · td 

Crown B rg r 

n a td. 

Olympia apitnl Holding Ltd (Dunlop Kenya) 

E.A. Cable Ltd. 

E.A. Portland Cement Ltd 

E.A. Breweries ltd 

Firestone East Africa Ltd. 

Kenya Oil Co. Ltd 

Kenya Power & Lighting Company Ltd. 

Mumias Sugar Company Ltd 

Total Kenya Ltd 

U nga Group Ltd 

Alternative Investment l\IIarket Segment 

A. Baumann & Co. Ltd 

City Tru t Ltd 

E.A. Packaging Ltd. 

Eaagad Ltd 

Expre Ltd 

George\ illiam on Kenya Ltd 

Kap horua 'I a Co. Ltd 

Kenyn 

o. d 

t nd d · pa r roup. 



Fixed Income Securities Market egm nt 

Safaricom Kenya Limited 

EADB 

Mabati Rolling Mills 

PTA 

Faulu 



Sample of the tudy 

Agriculture 

Unilcvcr Tea K nya td - r ke Bond 

Sa ini Tea off Ltd 

Industrial and Allied 

Athi River Mining. 

Barnburi Cement Ltd 

Briti h American Tobacco Kenya ltd. 

Crown Berger 

E.A. Portland Cement Ltd 

E.A. Breweries Ltd 

Firestone East Mrica Ltd. 

Murnias Sugar Company Ltd 

pp ndi n 



pp ndi~ III 

List of Economic Indicator. by ntral Bur au of tatistics 

l. Pr ss d ht ·k. ·n 

2. Milk 

3. Baby Fo d w1th Iilk base 

4. Canned Fruit 

5. Canned Vegetables 

6. Edible Fat & Margarine 

7. Edible oil 

8. VVheatf1our 

9. Maize Meal 

10. Bread 

11. Sugar 

12. Sweets 

13. Chewing Gum 

14. Milled Coffe ... 

15. Tea 

16. Salt 

17. Cattle Feed 

18. Poultry Feeds 

19. Pig Feed 

20. pint 

2l. Be r 

22. 1ineral Water ( oft drin · ) 

2 . a~ tt 

2. 

2 

2 r ont in 

27. rint 



28. Pyrethrum Extract 

29. Paints 

30. Drug Tablets 

31. Laundry up 

32. Toil t ap 

33. 

34. K ro· n 

35. Pla tic Bottle 

36. Motor Vehicle Tyre 

37. Gla Bottle 

38. Cement Production 

39. Galvanized Sheets 

40. Dry Cells 

41. Assembled Vehicles 

42. Ball Pens 

43. Cotton Woven Fabrics 

44. Blankets 



pp ndi.· I 

Changes in Monthly Produ ti n 

Month ugar n r igarettes Paints Tires Cement 
Feb-98 l% -10% 23% -17% 622% 27% 
Mar-98 l2~ -1% 44% -1% 19% 2% 
Apr-98 - L..C'I. -6% 9% -35% 8% -14% 5% 
May-98 -... 7% -% 9% -4% 1% 13% 1% 
Jun-98 4 C'!- -9% -13% -35% -10% -32% -3% 
Jul-98 -... 9% -24% -2% 74% 21% 49% -11% 
Aug-98 36% -3% -9% -10% -5% -33% 32% 
Sep-98 -3% 31% 4% 17% -4% 46% 3% 
Oct-98 11% -2% 27% 6% -22% -9% -11% -15% 
Nov-98 -14% 8% -19% -7% 22% -2% 5% 8% 
Dec-98 -4% -19% 18% 33% 19% -8% -55% 13% 
Jan-99 25% 32% -18% -44% -44% 8% -86% -16% 
Feb-99 -15% 31% -33% 17% 3% -15% 1412% -8% 
Mar-99 19% 54% -4% -14% 54% 43% 26% 9% 
Apr-99 -11% -32% 88% -9% -22% -36% -14% 0% 
.May-99 -30% 17% -17% -6% 8% 65% 0% -8% 
Jun-99 61% -15% -10% -8% 21% 11% -55% 7% 
Jul-99 -1% 84% -9% 5% -14% 15% 166% -1% 
Aug-99 -8% -35% -9% 38% -13% -4% -29% 20% 
Sep-99 18% -25% 31% 0% 29% -3% -26% -9% 
Oct-99 -17% -12% 14% 2% -24% -100% -26% 1% 
Nov-99 1% -14% -2% -5% 49% 1% -24% 
Dec-99 -1% -36% 14% 22% -14% -54% -1% 
Jan-00 20% 194% -1% -22% -57% -55% 119% 21% 
Feb-00 -11% 10% -44% -12% 75% -11% 49% -4% 
Mar-00 23% 19% -21% 35% -2% 4% 3% 14% 
Apr-00 -43% 11% 27% -6% -3% -24% -6% 6% 
May-00 1% 23~ 49% -3% 10% 2% 19% 0% 
Jun-00 36% -26~ -23% -16% 12% 4% -42% -9% 
Jul-00 -11% -13% 16% -11 ~ -2% 71 o/o 13% 

ug-00 -11% 7% 0~ -5% -37% l5C'l 
p-00 39% -5% -1 ~ -1 ~ 
t-OO ,.,- -2% -9 

13 o/-
-2% 

-2% 
- 15% 



Jun-01 51% -36% 7% 4% -57% -5% 

Jul-01 -9% 12% - t9% 10% 142% 5% 

Aug-01 -20% 7% 0% -5% -55% 12% 

Sep-01 -24% 18% -1% 69% -13% 

Oct-O t -28% 31% 0% -1% 4% 

Nov-01 12% 42% 0% 15% 0% 

Dec-01 1% -52% 0% -32% 0% 

Jan-02 l 0% -35% 35% 43% 6% 

Feb-02 - l % 107% -7% 14% -11% 

Mar-02 0~ 1% 9% 3% -5% 8% 

Apr-02 4% 30% -4% -14% -2% 0% -1% 

May-02 -54% - 9% -14% 0% 3% 10% -2% 7% 

Jtm-02 138% -46% -13% -26% 16% -19% -14% 1% 

Jul-02 13% 4 ... % -9% 40% -27% 34% 45% 14% 

Aug-02 -9% -63% -3% -14% 6% -2% -60% 6% 

Sep-02 6% 325% 24% 1% 49% 0% 79% 6% 

Oct-02 -9% -3% 17% -17% -44% -2% 9% -9% 

Nov-02 -20% -38% -5% 44% 84% 3% 21% -11% 

Dec-02 6% -43% 16% -21% -27% -5% -15% -17% 

Jan-03 0% 155% 10% 29% -62% 0% -15% 24% 

Feb-03 5% 37% -28% -8% 163% -11% 23% -2% 

Mar-03 -42% -2% -36% 9% -2% 4% 1% 7% 

Apr-03 -22% 21% 28% -2% -13o/~ -11% -5% 2% 

May-03 96% -31% 35% -16% 1% 2% 16% -7% 

Jun-03 12% -3% -25% -7% 17% 4% -13% -1% 
Jul-03 -19% 41% -3% 22% -31% 10% 4% 32% 

Aug-03 26% -81% 5% -7% 14% -5% -70% -25% 

Sep-03 20% 332% 33% 5% 54% -1% 154% 15% 

Oct-03 1% -10% 20% 11% -49% 0% -13% -3% 

Nov-03 -12% -28% -12% -6% 96% 0% 40% -12% 

Dec-03 2% -55% 19% 21% -26% 0% -35% 2% 
Jan-04 12% 122% -5% -14% -42% 26% 49% 23% 

Feb-04 -1 o/o 52% -10% -8% 107% -27% 12% -24% 

Mar-04 -4% 47% 3% 16% 19% 35% 6% 18% 

Apr-04 -% -34% 2% -12% -32% -35% -19% -4% 

ay-04 -13% -15~ -3% 3% 20% 10% 17% 5% 

Jun-04 -25% -1% -16~ 7% 40CR 34% -17% -3% 

Jul-04 31 -39% -22% -5~ -40% -14~ 27~ 2~ 

13 -_0% l% 11 ~ 0% ~ -23~ 2 
9 1~ 1~ 1% 3-~ 
0 - ~ -26~ -6% -17% 

-1 -100% 91 4% 
-1 - 2 -22 



pp ndi. 

Changes in Quarterly Produ tion 

Month B r igarettes Paints Tires Cement 
Apr-9 -15~ -2% 16% -12% 644% 36% 
May-9 -7% 18% -9% 8% 16% 9% 
Jun-98 -20% 4% -59% -2% -34% 3% 

Jul- -3 QT. -6~ 9% 10% 14% 13% 
<H% :22% 2% .3% :jjt)b 13% 

- f) -3 Qft -1o/o g~OJ() 106/o 4~6Jo ~D6Jo 
4 ~ 62% 1% -17% - 18% -14% 15% 

-8% 34% 3% 11% -15% 37% -6% 
-% 21% 33% 13% -18% -58% 2% 

Jnn~99 4% 15% -22% -30% -19% -2% -94% 2% 
Feb-99 2% 40% -36% -12% -32% -15% -9% -13% 

Mar-99 26% 167% -47% -43% -11% 31% 156% -16% 

Apr-99 -10% 37% 21% -8% 24% -22% 1524% 0% 
May-99 -25% 22% 50% -26% 30% 52% 7% 0% 
Jun-99 1% -32% 41% -22% 2% 18% -62% -2% 
Jul-99 13% 84% -32% -10% 12% 112% 20% -3% 

Aug-99 46% 1% -26% 33% -10% 23% -15% 27% 
Sep-99 7% -10% 8% 44% -3% 7% 40% 8% 
Oct-99 -10% -57% 36% 40% -15% -100% -61% 10% 
Nov-99 -1% -43% 47% -3% 46% -100% -45% -30% 
Dec-99 -17% -52% 27% 18% -3% 54% -66% -24% 
Jan-00 21% 60% 11% -10% -45% 1% -9% 

Feb-00 6% 105% -37% -17% -35% 49% 15% 
Mar-00 31 tn 2 2% -56% -8% -26% -59% 235% 33% 
Apr-00 -3 ~ 44~ -44% 12% 67% -29% 43% 16% 
May-00 -29o/- 61~ 50% 24% 4% -19% 15% 20% 
Jun-00 -2_% 1~ 46% -23% 19% -19% -35% -4% 
Jul-00 -19~ 0~ -5% 9~ 4~ 19% 2% 

ug-00 - 1 ~ 4<n -1 ~ -4~ -37~ -13°-t 
p-00 12~ - ~ 63% -5CZ 
t-OO -13% - 15% - 12~ - 0% 

-00 19% - 10~ 16% 
-00 -9 0% 

-01 ~ 12 
01 -20 

r-01 
pr- 1 

I 



Jul-01 8% -10% o~ -7% 17% 24% 14% 
Aug-01 10% -23% 12% 9% -53% 12% 
Sep-01 -44% -2 1% -3% 4% 83% 2% 
Oct-01 -56% -18% -6% -25% 1% 
Nov-01 8% 16% -1% 94% -10% 
Dcc-01 19% 2% -52% 1% -22% 3% 
Jan-02 -1% -56% 35% 12% 6% 
Feb-02 -37% -35% 26% 11% -6% 
Mar-02 19% 46% 29% 54% 2% 
Apr-02 34% 94% -7% 8% -5% 
May-02 -0% 64% -3% 10% -7% 15% 
Jun-02 -51% -2% -29% 3% -13% -15% 8% 
Jul-02 -53% -31% 4% -13% 20% 22% 23% 
Aug-02 -72% -22% -11% -10% 7% -50% 22% 
Sep-02 9% 124% 10% 21% 15% 32% 3% 28% 
Oct-02 -11% 53% 41% -28% -11% -4% -22% 3% 
Nov-02 -22% 158% 38% 20% 54% 1% . 137% -14% 
Dec-02 -22% -65% 29% -6% -24% -4% 13% -32% 
Jan-03 -15% -9% 21% 47% -49% -2% -12% -8% 
Feb-03 12% 100% -8% -7% -27% -15% -10% 1% 
Mar-03 -40% 240% -50% 29% -3% -8% 7% 29% 
Apr-03 -53% 62% -41% -2% 124% -18% 19% 6% 
May-03 -12% -18% 10% -10% -14% -5% 12% 1% 
Jun-03 71% -19% 29% -23% 3% -5% -4% -6% 
Jul-03 78% -5% -2% -5% -18% 17% 5% 21% 
Aug-03 15% -75% -24% 5% -9% 9% -73% -2% 
Sep-03 23% 13% 35% 19% 20% 4% -21% 14% 
Oct-03 54% -28% 67% 8% -1 0% -6% -34% -16% 
Nov-03 7% 182% 39% 9% 54% -1% 212% -2% 
Dec-03 -9% -71% 25% 26% -26% 1% -21% -13% 
Jan-04 1% -28% -1% -2% -16% 26% 35% 10% 
Feb-04 13% 52% 2% -5% -11% -8% 8% -5% 
Mar-04 7% 394% -12% -9% 42% 23% 77% 11% 
Apr-04 -L% 48% -6% -6% 67% -36% -4% -14% 
Ylay-04 -23% -17% 1% 5% -4% -3% 1% 19~ 

Jun-04 -40% -44% -17% -2% 14% -3% -21% -3% 
Jul-04 -15% -4% -36% 5% 1% 2% 23% 4% 

ug-04 11% -52% -33% 13% -16~ 25~ -19% 1~ 

p· 629( 7% -4% 7% -9~ -6~ 29~ 20~ 

t-04 2% '}( 47% 6% 129l 3~ - 15~ 9o/ 

70 100 11 % 27% 1 % 
7 50 2 - 1 - 1% % 



App ndi: VI 

Changes in Annual Produ tion 

Month ugnr a Beer Cigarettes Paints Tyres Cement 
Jan-99 159< - 1 ~ -35% -16% -22% -53% 39% 
Feb-99 -4~ -46% -16% -30% -19% -2% 0% 
Mar-99 % -10: -51% -26% -25% 16% 3% 6% 
Apr-99 4% 61% -2% -39% -10% -31% 2% 2% 
May-99 1% 0% -13% -47% 1% 13% -10% -8% 
Jun-99 10% 19% -13% -45% 88% 40% -40% 1% 
Jul-99 53% 114% 3% -41% -7% 34% 7% 13% 
Aug-99 3% 119% -4% -11% -11% 35% 14% 3% 
Sep-99 26% 38% -3% -15% -1% 37% -42% -9% 
Oct-99 -6% 24% -13% -18% -4% -100% -52% 9% 
Nov-99 11% -2% 6% -17% 17% -100% -54% -23% 
Dec-99 14% -23% 2% -24% -15% 156% -53% -32% 
Jan-00 10% 72% 24% 5% -35% 6% 657% -2% 
Feb-00 15% 43% 3% -21% 12% 11% -25% 3% 
Mar-00 19% 11% -15% 23% -29% -19% -39% 8% 
Apr-00 -24% 81% -43% 27% -12% -4% -33% 14% 
May-00 9% 89% 3% 32% -10% -41% -20% 24% 
Jun-00 -9% 65% -12% 20% -17% -45% 4% 5% 
Jul-00 -14% -2J% -16% 33% -14% -53% -34% 20% 
Aug-00 -16% 10% 0% 4% -2% -54% -41% -15% 
Sep-00 -42% 103% -4% -2% -4% -53% 21% -8% 
Oct-00 -42% 190% -9% -6% -13% 51% -24% 

ov-00 -42% 71% 1% 12% -20% 60% 40% 
Dec-00 -44% 23% 9% -10% -49% -72% 131% 21% 
Jan-01 -8% -43% 8% -12% -22% 4% 20% -6% 
Feb-01 -10c:i -33% 85% -16% 6% 4% -13% -3% 
Mar-01 -1 o/- -42% 119% -9% 11% 4% -13% -13% 
Apr-01 19% 62% -5% -13% 21% 3% -21% 

1ay-0 1 -7% 26~ -2% -10% 21ot 2% -9% 
Jun-O l 3% 12% -8'Jf 10~ -24% -6~ 
Jul-0 1 1% 16'* 19{ 1% 7~ - 12~ 

- 10% 33% -15% 1o/- -24~ l6o/ 
-16 12% - % -15% 
--% 10% - 179( 
-20 -6% 
-I -1 
I -2 



Apr-02 19% 20% 15% Cl -10% 40% 13% 15% 
May-02 -31% -42% 14o/ 7c:' 19% 49% -7% 8% 
Jun-02 9% 51% 9~ 1% 17% 86% 15% 
Jul-02 34% I 8% 43% 11% 25% 
Aug-02 53% - I 35% 47% -1% 18% 
Sep-02 114% -18% 49% 4% 44% 
Oct-02 170% 2% -33% 45% 15% 27% 
Nov-02 '* 9 , 10% -14% 50% 21% 13% 
Dec-02 104'* om -4% 31% 42% 51% -5% 
Jan-0 -- 1 ~ -Oo/- 46% -24% 5% -10% 11% 
Feb-03 1o/ 11% 63% -3% 1% -2% 22% 
Mar-03 -42% _9% -30% 4% -13% 2% 4% 20% 
Apr-03 -57% 6% -31% 7% -12% -7% -1% 24% 
May-03 86% 20% 8% -10% -13% -13% 17% 7% 
Jun-03 -12% 116% -7% 12% -13% 11% 18% 5% 
Jul-03 -36% 115% -1% -2% -17% -9% -15% 22% 
Aug-03 -13% 7% 6% 6% -12% -12% -36% -14% 
Sep-03 -1% 9% 14% 10% -9% -13% -9% -6% 
Oct-03 10% 1% 16% 48% -17% -11% -27% 0% 
Nov-03 21% 17% 7% -3% -11% -14% -16% -2% 
Dec-03 15% -7% 10% 49% -10% -9% -36% 20% 
Jan-04 30% -20% -5% -2% 38% 15% 11% 19% 
Feb-04 23% -11% 19% -1% 8% -7% 1% -8% 
Mar-04 105% 34% 92% 5% 31% 21% 6% 3% 
Apr-04 141% -26% 53% -6% 2% -11% -10% -4% 
May-04 8% -10% 9% 15% 21% -4% -9% 9% 
Jun-04 -28% -8% 23% 33% 44% 24% -13% 7% 
Jul-04 16% -60% -2% 4% 26% -3% 6% -18% 
Aug-04 4% 72% -5% 24% 11% 10% 175% 12% 
Sep-04 -6% -57% -13% 20% 9% 13% 42% 12% 
Oct-04 -7% -40% -13% 3% 58% 5% 35% 7% 

ov-04 5% 1% 16% -100% 54% 41% 3% 34% 
Dec-04 11% -2% 5% 80% 81% -3% 24% 35% 



pp ndi: n 

Correlations (Share Prices and Returns): EAPort, Bamb, Athi, FireSt, Cberg, BAT, 
EABrew, Bbond, Sasinl, Mum 

EAPot" t l:hmb At hi FireSt Cberg BAT EABrew Bbond 
Bamb 0 . 91 5 

0 . 000 

At hi 0 . 947 0 . 883 
0.000 0 .000 

FireSt 0.166 -0.023 0 . 238 
0.091 0. 813 0.014 

Cberg 0.840 0 . 91 2 0.875 0.005 
0.000 0 . 000 0.000 0.963 

BAT 0. 771 0.919 0.769 -0.194 0.944 
0.000 0.000 0.000 0.047 0.000 

EABrew 0.766 0.890 0.744 -0.260 0.884 0.939 
0.000 0.000 0.000 0.007 0.000 0.000 

Bbond -0.158 -0.338 -0.011 0.760 -0.222 -0. 413 -0.480 
0.107 0 . 000 0 . 911 0.000 0.023 0.000 0.000 

Sasini -0.161 -0.314 -0.168 0.791 -0.286 - 0.443 -0.485 0.690 
0.101 0.001 0.087 0.000 0.003 0.000 0.000 0.000 

Mumias 0.441 0.4G8 0.493 0.460 0 . 644 0.661 0.683 0 . 574 
0.006 0.001 0.002 0.004 0.000 0.000 0 . 000 0 . 000 

EAPortD -0 . 085 0.008 - 0.002 -0.087 - 0 . 09 7 - 0 . 067 - 0.02 2 - 0 . 0 74 
0.388 0.933 0.986 0 . 382 0.328 0.499 0 . 821 0 . 4 53 

BambD - 0.042 - 0 .02 4 - 0 .007 -0 . 1 09 -0 .101 - 0.061 0 . 00 2 -0.172 
0.673 0.810 0 . 945 0.272 0.3 0 9 0.53 7 0 . 984 0. 08 0 

AthiD -0 . 01 8 0.034 - 0. 080 -0.211 -0.10 8 -0.03 4 0.01 9 -0.191 
0 .8 53 0.735 0. 421 0.03 2 0 . 277 0.734 0.848 0.05~ 

FireStD 0.023 0.001 0.050 -0.132 -0.016 -0.002 0.043 -0.065 
0.820 0.993 0.613 0.181 0.869 0.984 0.665 0.512 

Cb rgD 0.131 0.145 0.056 -0.105 -0.058 0.046 0.090 -0.203 
0.184 0.142 0.574 0.288 0.557 0.641 0.361 0.039 

BATD 0.153 0.158 0.076 -0.091 -0.003 0.012 0.098 -0.149 
0.121 0.109 O.U2 0.356 0.978 0.901 0.325 0.132 

EAr D -0.029 -0.053 -0.034 -0.077 -0.115 -0.120 -0.127 -0.061 
0.7 6 0.595 0.731 0. 35 0.2 6 0.22 0.199 0.5 0 

0.07 0.13 0.071 -0.021 0.098 0.0 0.10 -0.1 1 
0. 7 0.176 o. 39 0. 29 0.321 0.3 5 0.303 0.152 

S s n D 0. 35 0. 7 0.230 o. 7 0. 20 0.07 0.13 0.000 
0.0 0.073 0.01 0.200 0. 3 0. 0.1 0. 7 



MumiasD 0.291 0.330 0.252 0.180 0.2 94 0.318 0.242 -0 . 263 
0.081 0 . 046 0.133 0.28o 0.07 8 0.055 0.149 0.116 

Sasini Mum ias Po tO . mbD At h i D FireStD CbergD BATD 
Mumias 0.548 

0.000 

EAPortD - 0. 1 96 -0. :Jl 
0.046 0.05 

BambD 0.220 - 0 . -! 80 0.395 
0.0 25 0 .003 0.000 

AthiD - 0.230 - 0 . 341 0. 3 1 4 0.429 
0.019 0 . 039 0.001 0.000 

FireStD -0.111 -0.143 0 . 202 0.507 0.398 
0.261 0 . 398 0 . 040 0.000 0.000 

CbergD -0.128 -0.372 0.298 0.393 0.490 0.410 
0.196 0.023 0.002 0.000 0.000 0.000 

BATD -0.087 -0.442 0.176 0.398 0.442 0.302 0.474 
0.378 0.006 0.074 0.000 0.000 0.002 0.000 

EABrewD -0.087 -0 . 470 0.196 0 . 300 0.288 0.142 0.175 0.328 
0 . 379 0.003 0.046 0.002 0.003 0.150 0.075 0.001 

BbondD 0.001 0.039 0.091 0.203 0.131 0.330 0.097 0.082 
0.990 0.820 0. 359 0.039 0.185 0.001 0 . 326 0.409 

SasiniD -0 . 063 0.075 0.034 0.309 0.226 0.361 0.249 0 . 076 
0.524 0.658 0.730 0.001 0.021 0.000 0. 011 0.445 

MumiasD -0.091 -0 . 119 -0.096 0.150 0.089 0.299 0. 230 0 202 
0.591 0.483 0.571 0.376 0 . 600 0.072 0. 170 0.232 

EABrewD BbondD Sasini D 
BbondD 0.095 

0.337 

Sas i n i D - 0.050 0 .24 5 
0.617 0. 01 2 

MumiasD 0.154 0.452 0. 36 8 

0.363 0.005 0.0 25 

Cell Contents: Pearson cor relation 
P-Vah;e 



pp ndi; Ill 

Correlations of Production: Cement Tires Paint, Cigarettes, Beer, Tea, Milled 
Coffee, Sugar 

C m'n 'ri 1.nts Cigarettes Beer Tea Coffee Sugar 
Tires 0.126 

0.203 

Paints 0.371 -0.055 
0.001 0.627 

Cigaret -0.189 0. 348 -0.101 
0.054 0.000 0.366 

Beer 0.322 0.236 0.104 0. 33 6 
0 . 001 0.016 0.357 0.000 

Tea 0.089 -0.287 0.192 -0 . 25 6 0.12 7 
0.365 0.003 0 . 084 0.00 8 0.200 

Coffee -0 . 150 0 . 247 - 0 .3 47 0.149 -0 . 222 -0.348 
0 . 172 0.024 0.001 0 . 17 6 0.043 0.001 

Sugar 0.140 -0.243 0 . 3 89 -0.2 50 -0.041 0.206 -0.139 
0 . 1 55 0. 013 0.000 0.010 0.681 0.035 0.208 

Cement -0.412 -0.077 0.087 -0.053 -0.158 -0.103 -0.048 0 . 043 
0.000 0.441 0 . 442 0.594 0.110 0.300 0.670 0.666 

Tires -0.213 -0.54r< -0.026 -0.056 -0.058 0.058 -0 .13 9 0.134 
0.031 0.000 0.818 0.573 0.562 0.560 0.217 0.179 

Paints -0.058 0.058 -0.448 -0.166 -0.146 0.090 -0.136 -0.125 
0.608 0. 613 0.000 0.141 0.199 0.426 0.229 0.269 

Cigaret 0.107 -0.067 0.004 -0.526 -0.068 0.107 -0.015 0.193 
0.278 0.503 0.974 0.000 0.497 0.279 0.890 0.049 

Beer -0.136 0.042 -0.036 0.055 -0.461 -0.136 0.022 0.149 
0.173 0.674 0. 754 0.584 0.000 0.173 0.845 0.134 

Tea 0.1 7 0.259 0.038 0.186 0.091 -0.474 0.031 -0.143 
0.236 0.008 0.738 0.058 0.362 0.000 0.781 0.148 

Coffee -0.128 -0.361 0.132 -0.163 0.067 0.096 -0.496 0.109 
0.248 0.001 0.239 0.140 0.549 0. 387 0.000 0.326 

Sug r 0.065 0.008 0.010 -0.002 -0.002 0.056 -0.145 -0.538 
0.51 0.933 0.927 0.988 0.986 0.574 0.191 0.000 


