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ABSTRACT 

Investors are mainly interested in knowing the degree ol'risk exposure in any i11vestme11t 

uudertaking or set a!' undertakings . Tiley <lre also i11terested i11 how n1ucl1 1ctmll they \vuuld 

receive in exchange l'or their invest 1nent ll.111ds Acade1nici<11ls Cllld otilc1 part1es ;dso lw ve <l 

stake in these market parame:ers. These serve as yardsticks in dctenni1li11 g which market lll 

asset portfolio to invest in . 

This research project intended tu mcasu1c the 111arket risk :111d rctum ltll tile Nairulli 

Stock l: xcilange Secondary data 011 ltllty SIX quoted ClllllJlillliL·s \\a s utilisL·d tu l 'llllljHitc tile 

various market paramctt·rs 

market I ' [UIIl or \t1 X% adtk.ltu thl' HIJHlll l,tll' on till' (llll'- t'll ( \!l tl .tl l\:tnl nl'l 't' ll)'d 

\ 
l1ca UJ l~ t n . of 15 0' ~ •i. • a tot.tlof2). 0 o 1111 d lt not ll'\lillt 11111 Ii 1111111 till' 

I h · upon 1, t • on c 'Ill I I B It 1 lll Jl ll l 1\, 1 I \II I l'lll\ <lJ piJl ,11\k I 

h t ( on II nth 

II 
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CHAPTER l. INTRODl lCTION 

l.l. Background of the Study 

1.1. L llistot-y of the Nairobi Stocl<. Exchangr 

Dealing in stocks and shares slatted in J 92 1 '"'ith the incorporati on ol' Mut er & Oswald 

Lim.i ted. Thi s company dealt with propetty brok.ing as its ma.in business and stockbroking as a 

side business. Kenya was till a British olony. 

In I 950, Francis DI1I mmond staticd Kenya's first l'u ll -time prol'cssional stock brokerage 

1irm In JlJ54 the airobi Stuck Exchange was set up as an t\ssoci<ltionoi'StLlCkhmkcls In the 

s<ll11<.: y<.:ar the London Stock Lxch<ll15 (I ~ I ~) at thl' behest ol' Mr Drummond and the then 

l·il1<111t:<.: Ministt:r, Sir I:IIH.!st \ asL·y, n:l'll"l1is~:d the airohi Stud I ~ chan 'L: as :111 owrseas 

exchange. · 11~~:. l.ondo 1 Stock l:.xclwn •e thL·tl'lill · 'il\L' tltv ·1 liHII1dilt" !Hnlvt s \'ll'ill.tttl'l' tn 

fillmally start th<.: ·r._ as an 01 •ani ation "ith a kgal hnsis In tL'"liiHIL' . hiiiL' dL·idtt1' l'•t•s 

. ub cription , bn ker charge a \ ell as the r •l.tti n hi] allHll1 • lilt m ·t·h t' and lhvit s L'liL't1l 

'I he 1SI:. wa al o re •i te1ed und r th \ ri tir nluntill associ at ion or 

memh 1 c.·i tin • main I fl r th Jlll p 

Until ml 11. t II\ Ullll 

th 
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After the NSE was formalised in 19)4 and constituted as a vo luntary association l f 

brokers registered under the Societies Act and an afiiliate of' the IJondon stock Exchclllge, the 

stock exchange gained significant credibility as a result: of thi s development. 

Market Shocks at the NSE 

The first major shock at the NSE came at the dawn of independence in 1963. Many 

Europeans, apprehensive about the futt1re of the country, were selling off their states and 

migrating back to their motherland . Three years later, the new government had gained 

confidence or pundits resulting in the resurgence or the economy The market was back on it s 

f~et 

' I he dcpn::ssion of 1972-7:\, 1esulting Jl0111 tht.: high inllatl\\11 sp;Hkl•d b\ tht• oilt'lisis ol' 

I cn2, was anothcr ·ignilicant event in the history of the airllhl 'tuck 1 ·:-.:clhlll~'\.' 

In I 975, the government al·o introduced a capital gain ta c·ub.·equently ·uspcmkd in 

I <JX ) whi h li.111hcr depres cd acti II\' in the m~nkL·t UJ !:-L' jliL'nl )2.\l\ l'lllllll'll( l'l"\111\llllil" 

polici . the introduction or 

import and · ·pontr d • ten I d t 

I' rh, 1 th l'nt ul d n 

tl I t 

n:nion.tliz.llinn oC 1nli 'IL::-o .ml IL'strictions llll 
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which were listed at the NSE and had subsidiaries in all three countries. Examples are Kenya 

Breweries Limited, Cooper Motor Corporati on (CMC) Holdings limit ed at1 d lJonrho Motors 

Limited. 

ln the early 1980's, the government begun to focus more intensely on the Gnancial 

system, adapting more market fi·iendly reforms, to foster a sustainable economic growth. But 

the economic reform process begun in ea rnest in the late I 980's, \·vith the privat ization pmgra m, 

ta rgeting several state enterprises. The objective was to encourage local investment thmugh the 

aimbi Stock l:xchange Kc.: nya Commercial Rank, the state co tpora ti on f1 oa tcd to the public 

in I <J88 rea li sed <l 227% oversubscript ion 

·1 he culmination ol'st tuctural reform in the capitalnl:trll't k.1dit1" to thv fi.HtlHtltlll\ n!' 

the ( apital •larkct:-; uthority in I <J 'J. rc-empha i7.ed tlll' "0\ l'ltlllll'tlb cotlltlliltliVtlt to thl' 

ref( lim proce which wa a furtlF't I ( o t to in'· t 11 • mtidLn c- 'llwsl' '' l'll' in litll' '' tth till' 

1 984 t ud on "I evelopmem of I on,. • an I < 1 it I ·11 kt t in I' tny:t" l · In I\. tn.lt ion.1l I· ina tll'l' 

or pc rauon II < I nk IJu -plint fi.H tt\ICI\11 tl 

r · rm •nth finan ,,J m •k t 

h II hi I It \ ll I 

(I 



abandoned in favour of' the floor based "open outcry" system as recommended by l3i shop in 

1988, who undetiook a study sponsored by United States Agency of' I nt cnw t ional Development 

(USAID) on the Rules and Regulations of the Nairobi Stock Exchange. 

The period beginning I 994 saw a significant turning point for the NSE in many ways. 

In July 1994, the NSE moved to its present location, a modern and more spacious premises at 

Nation Centre, with a well equipped and modern inl'ornwtion centre Computerization and 

electronic trading including a Central Depository System (CDS) are pt esently in the pipeline 

New stafl'wcre also recruited and trained in the same yea1 Thesl' L'f1'otts sltlrted to bear fi ·uit s 

and it was not surprisin, when the lnt ernatlotHtl hnance ( 'otpmation ( JH ' ) Capital 1\l;ukL·ts 

Division, rated the Sl· as the world's best perllHillCI in dnll:u tL'IIlls 111 Jl)lJ,I llilHlll,' I ill' 

emerging markets . !though the ntc\ was not repL·atL·d in I )ll5, tilL' 1 \ I ~ has l'\llltilllll'd tn 

perfillm extremely well ·ear after ye;:u ince the early nineties 

1.1.2. l~l'U'ttl Pl'i\ alisalillll\ 
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could take up in each issue. , II these issues were oversubscribed leadi11g to all ocat ion based on 

a criteria determined by ead1 company. The major po11ion o f' the oversubscription was 

contributed to by foreign investors who were very active in these issues. Most ol' the111 ended 

up with very little being allotted to them. For instance, in the Serena issue f'oreign ii lvestLm who 

applied for three million shares were allotted six hundred and f'oUJiy shares only during the 

allocation. 

1.2. Statement of the Problem 

Svver;li reseaJdlcs havc hl'en donl' on till' airuhi Stuck 1 ~. cll:tiH'L' Sllll'L' its 

inception. Til l' 111ost recent that addressed th l' issue orris~ wa: that h\ lul i ( Jl)l I) wllt.~n 

the lllarket wa k~s developed and the l'Cunomy wa · ·tnJL'tmvd difll.•JL'Ilth l ,1juJ r lwngl' .' 

have tnkcn pia , in the l"en.•an c uno111 that lw\ L' alli.·t tL·I tlw toLl liHIIll't l"lliliL itt ttl\ 

and thus the anHunt of risk expo ure Lib r,li.ati 111 ol'juhltl ullC'IJ 1i . tn ,,11iuu: .'l'l'tnl~ 

of the e anomy peaked in th c, rl• I 9 

Stock hxchan • · 
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1.3. Objective of the Study 

The ma[n objective of the stu dy will be: 

I . To estimate the systen1atic return -ri sk , Om .. at the Na irob i Stock ~:xc il<lll gc. 

1.4. S i gnifi c~mce of the ~tudy 

The study will benefit various categories of stakeholders 

I Investors on the Nairobi Stock Exchange who arc very much co ncerned '~ith the dcgrL'e 

of risk involved in investing in quoted stocks. 

2. Pmspecti vc investors will have lllOte information for tlwi1 inwstmcnt ck ·isinns 

1 lnvt:Sl lncnt advisor~ will havt: a better position illll'L'{Hllllll'IHiin" thl· ShIP h\\tlll(lll'igJl 

and local investors 

4 Academician who ' oulrl lik to cnhan e tlwir l\111\ ll' I )l' nf the- tn k l' chan_'l' \\ill 

r ·ly < n thi tudy a a iC.,unclati n 

1... )I' 'lllli ,1 I IIII l I It I'll! 

t I tl \ I 

tu I t 1t m nt I tl 



Chapter two covers the literature rev1ew on definitions and concepts or risk , risk 

measurement and relevant previous researches on the Nairobi Stock ~xchangc. Chapter 

three is the research design covering definition or the population , the sample. data 

collection and data analysis. Chapter four covers findings and interpret at ions while chapter 

five comprises of a conclusions, limitations and recommendations . 



CHAPTER 2: LITERATUR~ RI~V II~W 

2.l. Definitions and Concepts of Risk 

Risk refers to some expected danger, peril or hazard. This dell11ition represents a 

more basic or Cundamental understanding of risk to an ordill<lry perso11 l ~ rolll <l scho larly 

perspective, the concept of risk is defined with more precision and mathematical elegance. 

The variability school of thought and the volatility school of thought have given 

contemporary definitions or risk 

Ma1ch and Slwpi1<1 ( l<JX7) ol"tlw va11ability :chooljWI't'l'l\l' ri:l :1: tlh' v:JIJ:JtlnJl 111 

th' di!:itl ibutioll of possibk Oll\l'OlllL~S, thei1 dis\ I ihtt\l<lll <IIHI thL•iJ suhjL'l'li\ l' V:Jilll'S ' j hl'ir 

pcrcl!ption of 1isk co1npatc \ ith Rohicheck '. ( j<J(11)) JH:'Ill"j)(ion ot' ri ·I brill• thl~ 

P ihility that a tual rctul'lls may var v fi om the ~.: pl' ·ted IL'lllllls 'I hu. ri::d r: qu:tJltilil·d 

in term ofvariabilit m a urc lik range tan!, 1 d i , i tion 'm nm · l 1- 11 ia1H l'S liJHI 

cocOicicnt ofvariation 

lldlll• t th 

1 I t1 m t th n tr t 1 t u 1 

th ll lllllll\ 111 

tlh th 
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Although there <He various definitions of' risk , a mme mea llillg fl.il definition o f' risk 

and quantification of' risk should incorporatl~ both vmiah ilit y and vn lati lit .'. l ~or ill stH llCC, 

the Capital Asset Pricing Model (CA PM), considers both the var iab il ity of' Assets 1·ctums 

and the volatility of' those returns resulting i11 the quantilicatin11 ul ' risk i11to l\-vo 

components, diversifiable risk and non-diversiJiable risk . 

Machol and Eugene (1969) defined risk as the possibility or loss \Vhilc March <11lcl Shapira 

(I 987) defined it as the potentiality or a hazard These dcfinitin11S were !'rom a managerial 

pnspccti vc 

2.2. S,'\lt'lll:ll ir Risk 

IZ isk C<llllK· clas.i fi l:d a · ·y ·t t: ll lalll' ur llll.y. tl' lll;ttil ( \\ l''lllll :tiHI l 'n p l'l; tn d I' Jl'\C1 ) 

'I 11~:: un·y temat1c 1isk can be ICChlll'd H climi1Mll'd th1 lll~·h di\ l'l:illl ttinn " lll'll'IIS till' 

y tcmatl 1 i ·k cannot b divc1 ifiecl m a temall 11 . 1 i ,\ 111:11 kL' I·Il'la t e d 11 ·I 

while th Llll tcmatic 1 i k 1 an n-m, 1 k 1 11 k 

[Jiv 1 ificati 11 , 11 thu r du 

mp hi h h l'l tli 1\ll)ll 

lUll\ t th lilt II 
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The ri sk as measured by the va riance or the return s of' the above pnrtl'olio ca n be 

calculated as : 

\Vhere c)
2
p =varian ce or portfolio return s. 

Cov;_~ =covari ance between the returns of securit ies i and j. 

For computatio nal purposes the cmari:mce is usually stanclaidiscd by dividing it by 

the product of' the Standai d deVI<ItiOllS nf' till' iiHiividu;!l .'L'l'IIII(IL'S 

c1 1vari a nee. 

In portfolio then1 ' literature. ·~ t mati ri k r t\.·1 tu tilL' lwta nl 1 . L't tllll\' 111 

poll folio I l ' 1111111 I <J79) h • bct,l of c lllll 1 1 II \ ith till' lll.llll'l dl\ tdl'rl 

b th • Inc rkct Vclrian 

u, 

lht 1\ II II l II th 
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2.3. Variance as il IIH'iiSIIrr or risl\ 

The Mean-Variance Criterion has remained the n1ost widely used basis !'or purl !'o li o 

selection since the portfolio theory was origina lly postulated by Harry Markowit1. i11 1952 . 

The main objective of portfolio selection is to maximise investor 's utility . The Mean

Variance Criterion is an appropriate measure of risk for any risk-averse investor. These arc 

inve. tors who will prefer more to less return for any given level of risk and less to more 

risk at a given level ol'rcturn. This method is also attractive because it is simple to apply 

'I his tncthod has, hm-\'l'\·L'I' hL'L'll niticisL·d II :IIHH'Il .ttHI I L'\' ' ( llJ70) jlllllliL'd Lllll 

that tilL: Nh:an-VatiancL: nit·tion is sufliciL:tlt l'ot dotnitt:lllCL' nnlv \\ill'll tilL uttlity litlll'tillll 

i' C[ll<tdtatic 01 till! pmhahiJ•ty disttihution · of liJe ll' uitall\ jHlltlillio L':\11 ill.' liJi\\' dl'.'L'Iiht•d 

by two IHIIllliH.:tcr that arc indepcndentofea h lthL'l lt is alsn \:did' hL·n tlw IL'tliJilS :IlL' 

normally di ·tributed A 1~.:p011ed b luh I l)!) Ill) t lltllltl !ttl l tn lw lo IJHlllll:tll\' 

di tlibuted and thu the mean anan · 1 it "I i n m. not 111 11 'It • 1 1 l Hl 1 ht lwst h.tsi 

f1 r p 11f lio l·cti n 



n1omen ts Cc1n thu s be co nsidered adequate !'or purpost.:s ol' purt!'olio selection . Selection 

computations become rather colllp li ca ted w hen higher lllomen ts arc co 11 sid t.:rcd Hlld thus 

these moments have little practi ca l use. 

Kroll , Levy and Markowitz ( 1984) found that lor an iniinit e number or securities 

the results ofpo1tfolios constructed using mean-variance and direct utility maxilllisation ca 11 

be very diflcrent They conclud ed that the mea n-variance criterion is less reliable w here the 

numbc1 or secu riti es is inlinite. Thi s research howe\er, su pport ed pl-c\ious research by 

l .evy and Markowit; (I CJ<J7) in which thL~Y found thL' tm1 approaclw~ to <li\'l' tlw sa nw <lr 

Yl.! l )' silllil:ir ll'Slllts fill il finitL' llllnlhL:I or l'l'lllitiL'S I hv llll'.lll ·\';lll;llll'l' l'l'ilvlill ll l'.lll IIlli S 

h ·con ick1~d 111 sdertin • p<Htf'olios that a1e at ll'ast appl<l llllatvl~· si1nil.11 tn tiHlSL' th.1t 

could be ·e le ·ted u.ing the di1e t utilit • IIlli imi ntiun L'lilt'li<lll \\ht'll' tilL' lllllllbL'I lll' 

ccuritit:. i~ finite 

e c1 (I 979 c tcnde t th · e tr 'llll'llt furth 1 nt ·n Ill\ • th.11 ~ k.tll 

a nan fli i llt 'I I t h. ll 1\ uh-nptnnal 

d • 111111 n tl t I u lh lli I Ill 



2. 4. Alternative Portfolio Selection C riteria 

As a result or the argument s aga inst the l\llea lt -va l·ialtce 'I J proacil i11 pmtlcl liu 

selection, other frameworks have been developed that oiler bet-ter result s m reqUire less 

restrictive condit·ions. 

The stochastic dominance criterion compr1ses or sets of inequalities involving 

functions of the proba.b i lit~' distributions of the retums These fl.tnct iuns i11ducc partial 

orderings ur the set of probability distributions. These orderi11gs produce an ad111issihlc set 

ol' cho1ccs under restrictions on the decision makers utility ll.lllc.tions, that l'ollmv some 

prevalent and appealing modes or ccunontic b ·haviour This model is ur limikd pmctiC~ll 

applicatio11 co111parcd to tilL'. mcan-variancL-. approach and itlsn l':tlls I'm l'lllnpk-.. 

matlwma t i c<d C( lmputa t i( 111s. 

I ime dominance on.i t ofrul" "hi h 1 rmtlc 1, tti tl "dl·tinn:-ut'tl'tllpnral 

pro pect yielding an dliri ·nt et 1 t m ' hi h th ultimtt huirl·' til lw 111.1 k (l·ll'lll, 

19 'I 1·m1 I \11\l Ill I 11\h'l \1 I 

Jt 'Ill ll • dl nt lu 1 rl 

II 11 II IIU tlh rn 1-.:r lit rn I I 

" 11\lll\. 
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criteri a such as the M ea n-va rian ce. Since portfo li o selecti on invo lves the utili sa ti on of all 

ava ilab le in l'orma ti on, minimax behaviour seeks to pro tect the i11 vcs tm lhllll t \1 c possibili ty 

that their probability di stributi on is ill CO ITCCt du e to the 11 at u1T o l' i1d'o m wti u 11 til nt til e 

investor has. ln a port !'o li o co ntext, investors w ill reel unco mf'o rt ah lc w hc11 they 1nakc 

decisions based on subj ecti ve probability distributi ons r-·o rmed on the basis o f' vague 

information 

Shalit a11d Yi t1.haki, (J9g4) developed a r·ul111C\-\lll'k which combines t l1c 

cha racteristics or both the 1\!lean- Variance criterion and stuchastic do1nina11L'L' TilL'Y used 

\lkan-C 1ini (M(J) instead of the traditional ML·an \ .11 iann· to constllll't optimun1 pmt !'olio 

'lim; lllethnd lllCnrpor<ltL·d tilL· si 1nplicitv uf' i\ kan \ ,uialll'L' approaL·h a1HI w:1s l' lll1sidl't'l'd 

llllliC :HIL-quatc rnr cvaluatll1 1 till' variahilit\ urn JllLl IlL' 'I than till' k:lll V:lli1Jll I' 'litl' llllll 

h Jill the loregoin•. th car h I(1J the l ' t p 11folio ·b tion L'l itL·ria is : till ,'lli ll" 

on But o far, the t\1e<m-\ arian c ·lit ·•ion rcm·tul tilt' mu~t 'ickl u L'd jHlJtli,lill 

·I · tion mcth( d 1 hi i du · t l 11 llllJ h 11 m 11 I II I Ill ()Jl t\\ll 

Ill .,, lll m I 111 m 
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2.5. Risk-Return Relationship 

The relatioJlship between 1·isk and return is illlporta1 1t 111 <l pmtl'olio co 11t cx t sim:e 

these two parameters arc consid ered til e mai11 tool s ol' choi ce Tl1c ri sk - rctum rcl <ltio11ship 

is based 011 the mean va ri ance [i·a mcwo rk o r portroli o sc lcc tioJl . It is theo reti ca lly 

expected that there should be a positive ri sk- return relati onship because iJl vcs to rs 11 ced to 

be compensated through the provision of a ri sk premium ir tlley are to take on additio nal 

risks . The theoretical ri sk- return relationship is thu s based Oil the premise or risk ;wersion 

(Ma rkowitJ 1952 and Sharpe, ( 196')) 

1\nWlllilll (I 1JX. ) 

eli l'<lVel~,;d lilill Wi tillll lllO SI indtlSiliL'S 11sb :tlld ll'tlllll \\L'll' lll' 11 illl\'l'l~· l'!l lll'i:l!t'd 

h 'Cnhann1 and ' I ho111<ts I <JXX) al n di ro\ L'l ·d a IlL' •ali' e t1.·lat i1111 lti11 kl \H'l'll 1 i I :t1HI 

return Variou. e ·planation have bt: ·n ·tcl\an l'l tu l' pl.1it1 tlu llllltiHdictill ll . 

Lau •hbumn, ct al I HW) c tahli h~ct that indi 'clu,tl illl IHlt unifutml 11 I it\ ·1 1.' ht1t 

adopt a mixt111 e of r i k cekin • ,11\d n k a 

tar ' ·t le I ar im1 or tant 111 I t 

t.n I •t lllO t Ill 

I ' 1 I Ill 

h 

lilt l 

I hl 1\11\lll't 1. t:thli . h~.·d that 

llu in il ,\It th. 1 ' h~.n ll'lllttb 

l h llll,t I ), '} tnrt 



From the above, it is clea r that the non-uni versa lity or ri sk-aversion is the most 

important expl anati on for any nega ti ve ri sk-return relati onship . In J(enya, very l'ev,, studi es 

have been ca rried out to determine the relati onship ex isting between risk <llld rctum i11 til e 

recent past. 

2.6. M arkel Versus Accounting B~lSCd Mc~lSlll'CS or Risl< and Return . 

There are two main bases on which returns can be c;liculatcd These arc market 

hascd mcasmcs and accounting or linanci;II based n1casurL's. TilL· t wu Jlll'(l!:-.lll L'.s ilaw hl'L'Il 

round to bt.: rt.:lated Bovvman ( 1979) round that thL~rL~ is a thL'lliL'til'<li l'lliiL'i<ltioJl l)L'tWL'L'll 

so 111c accounti11 1 mcasmt.:s and 111<11 kct nlt.:asurcs and l'llllcilllkd that .tCl'll lllltin 1 11lL'<ISIJIL'S 

Ca n thus h' li SCd !tll prcdicting ltttllll' 1 Ctlllllsfrisk. JlmW\'l'l', Ill..' did nut li11d L'\ tdL'llVl' llf' 

conclation in til l' l'<tSL' or l'<llllill I. and divicknd: 

In thi tud' 1lll1Jket ha d m , u1, '111 l '•'PI' JlltiL' lel·1u 

1 a on .ut.· 1 ucl n inti· tin 11 • momi ll'tlltll ( \:t kl'l and 

19'7 Rctur n n rn tm nt t th \1 l 1 lllll\111" b ISl d 

Ill 1111 I II II II Ill l 

I I Ill th I I lui th 



Allhough the above pmblem ca11 be solved by adjusti11g tile accoUJl!iJlg data ftlJ ' 

pncc level changes, currctll cost ac.cuutllitlg is slill e1t n twsc.cnt stngc nne! docs not oll'er 

much assistance as far as agreed method or maki11g such <lcljus!JllCilt s a1-c Cll ll l'.CI' Jl cc l . l11 

Kenya , the problem of inflation accounting still remains Utlsolvecl Lod <1lc. l ~x pcrts i11 tl1c 

field have neither agreed on the modalities of adjusting accounting data for inilatim1 nor the 

level of intla.tion. Thus accounting measures may prove meaning less . 

Thirdly, tnarkct bas<~cl data is hnth readily availahk a11d docs IHl( I'L'lJlllrL~ il.· lllili1Y 

iidjustmctlts as accounting h<lsed data Accounting based dat;1 is not readily availahk as tl1c 

tnml·ct based 111casurcs which arc collec.!L'd at the <timbi Stock I ~ ·c ha11gL' 

A tudy by ( Jitari (I <)90) round out that It \ " •'I jlfll 'Ill that I l'll\'<111 PuhliL·h lJlllliL'd 

c Hnpanies <h exhibit a po itiv • relation hip bt'l\ t'tll 

1 elat 1011 hip wa n< t tat i tu all 

un I., u o cr- ( mpcn at · I f( 1 t 111 ht •h 11 I ht 

11 n 

n '''' 
I II I I II II ,,, ' 
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He also found that Lhe nature or risk-return relationship \.Vas imlepC1lclent ol' the ll<lturc nr 

the industry in which a comp<lllY operates rcinforci11g the conclu sion 011 the rei at ionship 

bctv,reen Ullsystematic ,-isk and retums. 

Another study by M~di ( 199 J) on the estimation of' the .ystematic return-risk lor the 

Nairobi Stock Exchange indicated a market risk of Jour percent and a retum of 

approximately six percent. With nne-year Government or I(Cil )'Cl TrL'nsury bonds hnving a 

l'llllpon rate or II !'teen percent (July I t)t) I) the rull market IL'I\1111 \\'ilS twenty ()Ill' j)L~ITCill 

which W<ls consistent with till' ocncral nwrkct intL'rL'St raiL'S 111 till' L'lltl111lL'IL'i:li SL't'IUI ' !'Ill' 

market risk and risk J11L:Initllll l'<tlculaiL'd appeared to hL' ooud L'StttlliltL'.' nl'tllv tnt:tltllttlkct 

parattH:tets hll!hl!l , the Jllarkct nsl and rl'lulll '''l'Jl' tilL'll-l'ilJL' appmxinwtdy ' l'}o il lld .7% 

rtivd I I fm ~·wr tilt' tud . \ 'il d< I}(' ('I •In 'ill il') \ ll·n ll\1' "'II I ('t \ c\ ,\t il \ l'l \' 

low tage of development < hw of the hmttatinn ' , th,tt It I ul ,, ,,,,dtn • "'"ll 1111 •Ill 

have aflected the di er tli ·ati n ·tr th ll\,llkl'\ h tnhll\\11\1 1 ·' 'li it\ ll'\l'l 

( lttli , 1991) I here ere al o ll kltt kcr. in thl 111.11l..c-t lt. !11.m tlw lllll'lll t\\l'tll\ 

ancl 11101 e · ·uriue ha • b · ·n li t • I m 

dav 1 afi Hi m 

t'or Ill\ • tlliL'Ill 



C HAPTE R 3: RESEA RC H DESIGN 

3.1. T he Pop ulation 

The popul at io11 u l' the study co nsisted o l'a \1 the co n1 pa 11i es li sted 0 11 the N<1i1·uhi Stock 

Exchange (NSE) as at December 3 I, 1997. The study covered equit y con l p<111 ics onl y and 

thus excluded those trading excl usively on preference shares. 

3.2. Th(• Sample 

'llw san1pling plan includl:d tllos~.: companies that hav~.: htl'll listl·cl \\11 tlw ui1\1hi St\\vk 

l~xchan •c continuously ror tl'll YL'<IJ"S sim.'l' .January I, ] 1)~X Tlw stud\' ~'(1\ l'll'd liw )'\'lll s 

lo l>ece111he1 1l, I'J>7 and \\hc1e p1iCL' int'oJlll:ltion i nut :1\ailahl· l\11 tllll' \l'.\1 

·rJud ·cl finm th • ,11111 k llh' li l' l\11 jlUllHI \\,1 

cho en in onl r to captur th influcn l f maj ll f:t 11 1 111 tht t' • lJHllll\ tll.ll ctndd ha\ l' 

afTt:ct ·d nd eli 1d ·n I I I IIlli I llllp. 1,1hk• 10 th.ll II t'l Ill 

PI. IOU lllll i I h, I Ill t I o 1 lt'lj I lilt 

Ill 1111 I II I II 11.111 l 

tl "·"' ' 
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3.3. D~t~l Collection 

Data required was co llected l'rorn the Na irobi Stock Exchcmge <l tl d brokerage lim1s in tl1e 

Corm of' secondary data . All the data was co ll ected on a quarterly basis l'nr l'1 u1·ty six 

companies for t!ve years, giving in tota l 920 observati ons. The r,, ·st , seco nd , third <l tld 

fourth quarter were defined as January to March, April to June, July to September atlcl 

October to D ecember respecti vely, regardless of when the co mpany's f·innncial yca 1· ends. 

Appendix 2 shows the compani es in the sa mpl e and their weight s. 

3.4. Data Au;llysi~ 

I he data co llt'Gtvd was l'lll1\<:ttl'd into IL'tllrns usino tIlL· !'ottllllla , 

Where 'ur Jll<llll'l I 

P,, I Jl , "' i l' f . 'IIIII I .lt th. '11 i .lllllL'"IIllllll I 

< f CJll•\11 I I I 

IIIII I I lll•lll I I 

1111 II I 



Systematic Risk l"or the Market 

The mean-variance crit erio1l was used to co mpute th e n1<1rk et ri sk. Starti11g \·v i!il a 

lwo secu,·it y portfolio, additional securiti es were introduced, one at <1 tirnc until <1il tl1 e 

securities were included . Each security was weigh ted by its 1n arket cap it ;liisat iu11 ClcL·ordi11g 

lo the definition of market risk (Weston and Copeland 1986) Thu s for each secu rit y i its 

weight, w, was computed as: 

w; = mark et ca pitalisation ol'security iltotalmarket capitnlisntion ofnll securi ti es in the 

M<Jrl ·t l'<tpitalisatinJl was (kliJn:d as till· clostll" ptt\.'l' multiplil'd hv till' lllllllh~·' ul' 

i u~.:d shar · outstandin~ ur each sccurit\ <Jil Decemhc1 11 1 \l<>7 1\ ru:tutll-1\l:l(k II \Sl< ' 
~ . 

COillputcl p1 o ''dill was u ultu cotllfHI!C the \'stematir. n k t(H th~· tu:niL·t ·1 his t utnputt•d 

ri k a 

ll IL: l 
I I I I'-
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The market return associated w ith thi s level of risk, Market return Yvas co rnp11t ed as: 

lt should be noted that the nature of the cu rve traced in the portl~'u li u ri sk space by 

the addition of new securiti es depend s on the ord er in which the ncv" sccuri1 ies are 

introduced. llowever weighting the securiti es ensures that there is on ly one risk that can be 

attained Cor a portfo li o of all the securities in the market . The results ltll the rctum and risk 

are as shown together with the 1:3asic Progam in appendix 4. 



CHAPTER 4: I ~ lNDlNGS AND INTEUPRETATION 

4.1. Introduction 

The principal objec. ·ve oC thi s study was to estimate the systematic rctum-risk for 

the airobi Stock Exchangt 

l'h~ ass~t rctums used in the analysis are given 111 appendi-x I togcthc1 with the 

weight-; usee! <ts surmgatcs in all the contputatinns \Vcights b;tscd llll the market 

Capitalisation Wl'IC Used !'or thl' purpOSL' 01' COillj)<ll'iSllll silll'L' lllll\' ShillL' pril'L'<; (IlL' IL'linhk 

\ 
I . I . ' 'lg 1t111 1 till: .Cllllitics CI1Sllll'S that tlll!ll' IS lllll\' lllll' 1i ·\ that C:lll hl' :tll:lllll'd ltll :1 

po!t!'uliu u!'a!ltllc .'l:Clllitil·. 111tllc ntarkct 

'(here ·ult f(n the rcttllll and risk nrc a shtn\11 to •ctlll'r with till' Bask l'lll" <llll i11 

'1 pendi · 



4.2: Systematic Risk illld l~rturn ror the Nairobi Sloe!.: ll:xrllilllgl' 

The table below shows th e systemati c ri sk ilttd retum at til e Nniruhi Stuck 1·:\r il<lltgl'. 

Tab le J 

I 
Market risk 

Market return 

- ] 

Tile systematic risk of 1.55% is the excess risk undertaken hy <111 ittvcstnr wilc 11 

inwstitH..!, i11 till' lllarkct pmtl'c.1liu at the illl obi Stock I ::-.: cil<tll"L' 
C' I ilL' IL'tlllll <lS<.;lll'i<lll'd is 

tile risk prentitlltl ol1l.·rl'd l·y lhl' nwrkl'l IC.1r liiHil'tlitking such risk J'ilL' h<ISIL', progt<llll 

St lllllllai'I Sl'S till' l(mntlla l(>r cotnputino risl · it'i indical\'d tlll<ll't rl:it:t :tn:ily..,,s in l' hctpiL'I' ; 



Below is a graphi ca l analysis of' quarterly mea n returns f'or th e portfolio over the 

five years period cncliJlg DcccJnbcr . l I , I 997 

Qu;~rfnl~ Mclin Rdurn li1r S;~ mplc Compani1•s ( I')'JJ - I'J'J7) 
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Gitari ( 1990) calcuiPtecl quarterly return and risk f't11 tile Jllii l'k\'1 n1HI ltHIIHI tiH.:sc to 

be, on the average, 6.0% and 3.6% respectively. Muli ( I C)C) I ), f'ou11d tile return a11 d risk to 

be 5.67% and 3.95% respectively. These market pan11nct ers \Vc rc st;1hlc nlt i1ougil Iiley 

used difTerent methods . Gitari used averages \vhilc 1\iluli used tilL' portf(l li o sclcctio 11 

formula e but their results were 110t much dilTercnt 

In this study, the llltlrkct p<ll'<lllle(Cr::- <lrl' lllliCh difli..·rcJlt dliL' Ill tilL' JlL'rlt)(f ur illltllysis 

and thus grc<l tL:r difTcrcncc in tilL: valuL·s LISL'd ThL~ IL'stdts ohtainvd ll'WaiL·d c1 lllcll'kL:t risl-: 

of J 5Y% <llld il lll<llkl'l n;IUI'Il of 1•1 xm-o Till' lll(IJh·t IL'Illlll nl' 1•1 X"l., :~ddl'd In till' 

coupon rate on the orw-ycat CL'Iltl;Ji Ha11l ' of'l'l'll)'il ' ltt'W'li'Y llt11HI PI' 1 ~ O"o "ivvs :1 tut :ll 

of2'J.X% This docs not dcviatr tllllt'h lion1 till.' l.!l'llt'J:II Jn:ult•t intl'lt'. ' l I.Jtv. \\liil·h '"""l'd 

bet ween 2R% and 32% toward the CJI I or 1997 



4.3 : Avcn1ge llcta for the Nairobi Stod.: [~xrhang(· 

Table 2: Est imated beta for the NS[ 

I Average beta ()' 9002 J 
The above table gives the average beta for the porll'o lio computed !'rorn individual 

security betas. The average beta o!' 0.9002 is not !'ar much belmv I 0 This is <1 good 

estimate of the 111arkct portfolio sim~c llllly .cJ(J comp<111ics \\L'rL' used u11t ol ' tile llliirkct 's ~7 

equity Clllllj)<l111L'S Jistl'd on the aimbi Stol'k 1 ~ :-;rh:ulgL' TilL· lwta ltll' tilL· 111<11 kL·t ol' all 

ltc.;ted companies sh01ild equal 1.0 

'Ill· individual betas l'l1r all SL'L'lllitiL·:- 111 tilL· S<iillpk :uv siHl\\11 i11 appcndi 

s c11 rities whose lwta is "I CHilli tll:111 I 0 indirat ·that tilL II ll'llllll'· illt' llltllt' '.1 11.1hit' tllill\ 

the market portl(llio '!i rcllltlls Rl'llllllS for cl' llllliL'S \ ith Ill' ':ill\. ht'l.IS .Ill' k . s \'i lliahk 

than the pmtfolio 's 1:. ;unple a1r llut hin B1 111 '1, < H1har11 lll\t' llllL'Ilts iltHI l ' L'Il)'il 

( hchards 

1 h, imll ulu,ll l' lllll I ·t 1 Ill I· th u tl II tull.ull l.tlullt I In I 

.lll h I II I I h lllll 

h II Ill 



CHAPTER 5: CONCLUSIONS, LIMITATIONS AND 

RECOJ\IllVIENDATlONS I<OR Fl JRTIIER l~I~SEA RCII 

5.1. Conclusions 

The systematic return ri sk has been estim<lted to be 3 .5:'i%. Thi, can be i11tcrpreled as the 

excess risk undertaken by an investor in a portfolio of' assets The return of' 14 .80% is t·he 

reward associated with this risk . 

The c:rcss 1 isk includes 11 slllall pmtion n!' llllsyslt'lll;ltic 1isk ;1s lllllL'ti hy ]\ IIIIi 

(JIJCJI), which till' lll<Jilt·t dnl'S Jlnl <liwrsit\• I ill' lhlltl(,lio hvt:J nJ'() tJ() '" kss tll;lll 1 () :1s 

result ol'salllpling Jl'dal(l '"I" cl\ail:1hll' ltll all ·vnllllll . .' IJ IL·d \Ill tilt..• · tll.lll"l' tllv 11 ti 1i · 

could hav~ bcl'JI achieved 

h11thcr divc1 ification \ ould I l·1 enlm• 11th 'II k .1 O'l.lll'd, 1th till 

acldititnal curlli • 



5.2. Limitations of the Study 

The study reli ed on tlw Mc<l!l-Variance llllHkl tn dctcmlitll' tilL· tll <l tk l·t risk atlcl 

1·cturn. The Mc<1 n-Variance crit erio n ha s been questioned lwl(\rL~ Othct nitctia sud1 as the 

stochast ic don1inance, time dominance, Me(ln-Gini and thl' tninitll<l'\ tlHHkl lw vl' hcL'Il ttscd 

as substitutes. Thus the results obtained in this study might be inferior to those attainable 

using a dillcrcnt analysis cri'eri<J 

Market c<Jpi talisation Wl'ights usl'd as sutrtl":IIL':> i11 cutnputitl~' till' tllill"kl't portlilllll 

1 
ctum and risk might not necessarily rdkct t hl' \'alul' ol' <tSSL'ls LISl'd Tilts ts hL'l'ttliSL' ptll'l' 

is dcpcndl'nl upon othct !ltctors lih· lknwnd <ttHI "ttpply which :Ill' h:tSl'd otl llttutL' 

·xpectatiotts ThL' value uf'an HS.l'l is dctl'tllliliL'd I" tilL· 11 sl't hH l' and ttl'll"llt 

The . ample 1/. • ( f ) e< mp,mt . 1 htl Ill l.t ·I l 1 l.tl.t 1tll llltt • It, tl·d 

ompalll I ht \ " du I ) h lit II ttl l Ill l lh l' • 'lilt t ll ' l'tl' I i IL'd llll 

th au nht 'to k I It It lm • th Ill ull h.t It I ()It • I the tl' ult 

,mJ hn Htlf hI lit II 1\ I 



5.3. Recommendations for Further Rcse;llTh 

Future researchers should utilise all the li sted sect!! itics to l 'O illJHitl' tllcSl' lllarkct 

parameters. This will perhaps give a better feel of'the overalllll<lrkct 1isk il lld return . 

A different criterion ofanalysis should be used and not the Mcall -Vilri;mce critcrio 11 . 

The results can then be compared with those ob tained in previous researches 

JJll\Vl'\l'l', the true lllClrkct risk is subject to the ClV<lii<lhiJity of' iidl'(jlliltl' d<ltil J'or alJ 

the secuntics i11 tile market 



APPENDJX 1: Quarterly Returns ror Smuplc Companies 

COMP. 1993 
CODE 1st Qtr 2nd Qtr 3rd Qtr 4th Qtr 

X1 0.3600 1.4082 0.0018 1.3030 
X2 0.0000 0.0000 0.0000 0.3167 
X3 0.5200 - 0.1053 0.1765 3.9250 
X4 0.1538 0.1461 0.3400 0.6530 
X5 0.0000 0.0000 0.0000 0.0092 
X6 0.0870 0.0000 0.0600 3.0000 
X7 0.0000 0.0000 1.3636 0.0577 
X8 0 1563 10 0000 - 0 8512 ') 6690 
X9 0 0000 0 0000 0 0000 0 0000 

X10 0.0000 0.0000 0.0000 0 1 ) )7 
X11 0.1034 0 0938 0.0343 0.028b 
X12 -0.0870 0.1476 0 1064 0.11'14 
X1 3 -0 0800 0.0435 0.1250 1 2193 
X14 0.0000 0.4211 0.0000 0.0000 
X 1 fJ 0.2380 - 0 0548 -0 0435 -0 0303 
X16 0 0000 - 0 1000 1 3333 0 0000 
X17 0 1373 0.0121 0 305 0 1471 
X18 0.0909 0 0000 - 0.0 17 0 0000 
X19 0.0000 0 0000 0 0000 0 0000 

X20 0.0602 0 3864 
X21 -0 015 - 0 0159 
X22 0 3019 0130 
X23 007 

24 0 0 77 



COMP. 1993 

CODE 1st Qtr 2nd Qtr 3rd Qtr 4th Qtr 

X31 0.1250 0.355 1 0.0069 0.8414 

X32 0.1071 0.8182 0.4500 -0.0216 

X33 0.0436 0.2 109 0.2462 0.2346 

X34 0.1367 0.0299 0.1594 0.0225 

X35 0.0000 0.0580 0.0351 - 0.0169 

X36 0.3261 0.0000 0.1967 0 0000 

X37 0.0000 - 0.0541 0.1714 1.6341 

X38 0.1071 0.2581 0.1538 0.8889 

X39 -0.0833 - 0.0909 0.6500 1.0303 

X40 0.0984 0.1515 0.1711 0.1279 

X41 0.2133 0.2500 0.9500 0.0000 

X42 0.3333 1.5833 0.5484 1.041 7 

X43 0.0000 0.2500 0.0000 - 0 2000 

X44 0.0919 0.3235 - 0 . 022~ - u 0682 

X45 0.2639 0.2048 0 9800 0 0787 

X46 0.0000 1 0000 0.1000 0 3455 

COMP. 1994 

CODE 1st Qtr 2nd Qtr 3rd Qtr 4th Qtr 

X1 0 312S - 0 3341 O.OOS8 0 0819 

X/ 0.0000 0 0000 15 6) 7 0 orl~>O 

X3 0 3282 - 0 1004 - 0 3562 0 03 r) 

X4 0 6364 - 0 2500 0 0685 - 0 1· ~) 

X5 0.0000 0 0000 - 0 1705 0 0000 

)(6 0.0050 0 2890 - 0 19r: 0 0000 

X? 0 3208 01429 0 0000 

X8 - 0 5924 0 1 95 - 0 01 

X9 0 0000 0 0000 00 

X10 
11 



COMP. 1994 

CODE 1st Qtr 2nd Qtr 3rd Qtr 4th Qtr 

X20 0.1317 0.0862 0.2540 0.2387 

X21 1.3438 0.0000 - 0.3333 0.0300 

X22 1.1552 - 0.1360 0.0509 0.2162 

X23 - 0.1518 0.2515 - 0.1824 0.5000 

X24 1.2133 - 0.0663 0.0400 0.2564 

X25 0.8333 0.0952 - 0.1413 0.4051 

X26 0.3590 0.2740 - 0.2214 0.4216 

X27 0.3542 0.0323 0.0547 0.4538 

X28 0.7753 - 0.2020 - 0.1282 0.0882 

X29 0 5800 0.3038 0.0452 0.1442 

X30 0 0378 0 1180 - 0.1944 0 0559 

X31 0 4094 0.3517 - 0 2015 0 44 23 

X32 1 111 G 0 1111 - 0 1692 0 210) 

X3:; 0 8980 - 0.0289 - 0 005G -o omm 
X34 0.0000 1.7688 - 0 0818 - 0 021\3 

X35 0 8793 - 0.1800 0 0732 0 3133 

X36 5 6667 0.2000 0 08h4 0 0000 

X37 0.1058 - 0.0870 - 0 009~ - 0 18 7 

X38 0.9136 - 0.0323 0 0733 -0 0248 

X39 0.0000 2.0769 - 0 4750 0.0 7 

X40 2.0825 - 0.2770 - 0.1355 0.2921 

X41 2.6154 - 0.0851 - 0 2868 0 9 35 

X42 1.6735 -0 1527 - 0 0802 0 2103 

X4 3 0 0000 0 0000 0 0000 0 0000 

Xl\4 2 7902 -0 1946 00000 0 5 33 

X45 09583 02054 - 0 170 0 3r.1 

X46 4 0000 -0 3814 - 0 1 1 1 0 

COMP. 5 

c 



COMP. 1995 

CODE 1st Qtr 2nd Qtr 3rd Qtr 4th Qtr 

X10 0.0976 -0.1111 0.2000 - 0.0260 

X11 - 0.0599 0.0139 0.0710 0.0510 

X12 - 0.1714 - 0.1336 -0.2111 0.3758 

X13 - 0.2670 0.0357 - 0.0138 0.3427 

X14 1.5263 0.0000 0.0000 0.0000 

X15 - 0.0395 0.0616 - 0.0323 0.6213 

X16 0.7378 - 0.4246 0.4634 - 0.3621 

X17 - 0.2224 0.2201 -0.1718 0.4463 

X18 0.1429 -0.1929 - 0.0265 0.0500 

X19 - 0.3000 - 0.0750 - 0.0656 0.0744 

X20 - 0.2581 0.0290 - 0.0704 0.2558 

X21 0 0600 0 0566 - 0.0179 0 0509 

X22 - 0. 7778 0.1667 - 0.2357 0 095:? 

X/3 - 0.2788 - 0.1765 0.0792 0 01~6 

X2t1 - () 3263 - 0 0938 0.0776 () ()I b() 

X25 - 0 1081 0 0000 0.0632 0 ClHClH 

X2G - 0.3138 - 0.0955 -0.0167 0.092r.: 

X2l -0.2593 0.0500 0.0786 0.1BO 
X28 -0.2297 0 0058 - 0.0233 0 209) 

X29 - 0 0252 0.3448 - 0.3609 0.28ro 

X30 - 0.2517 0.0000 - 0 1204 0 13 8 

X31 -0 4085 - 0 1462 -01171 

X32 - 0 4904 0.1000 -0 2 8 
X33 0 0440 -0 2847 0 1333 

X34 -0 1200 -0.0941 0 0390 
-0.2881 00232 02 8 

0 0200 -0 01 0 01 0 0 0000 
-0 0 00 -0 2819 0 31 0 070 

-0 0 
0 



COMP. 1996 

CODE 1st Qtr 2nd Qtr 3rd Qtr 4th Qtr 

X1 - 0.1037 0.0412 0.0068 - 0.0508 

X2 - 0.0917 0.0000 0.0000 0.0000 

X3 - 0.2180 - 0.0379 0.0394 0.0606 

X4 0.0106 0.06 11 - 0.0350 0.0249 

X5 0.0000 0.0000 - 0.4009 0.0294 

X6 0.0148 0.0000 0.0038 0.0000 

X? 0.0400 0.3846 0.0694 0.01 79 

X8 - 0.2248 0.1224 - 0.0364 0.1415 

X9 - 0.8950 7.5238 0.0000 0.0000 

X10 - 0.2193 - 0.0071 0.0072 - 0.057 1 

X11 0.0244 0.0119 - 0.0588 0 0050 

X1 2 0.2037 - 0 0385 0 0080 0 0714 

X1 3 0 0114 - 0 1236 0.032 1 0 0559 

X14 1 0625 0. 0000 0. 0000 0.0101 

X1 5 - 0.0909 0.1200 0 0714 0.1417 

X1 6 0.0473 0.0000 0.2129 0 0319 

X17 - 0 1753 0.2203 0 1146 0.0292 

X18 0 0693 - 0 0324 - 0 1674 - 0 0261 

X1g - 0 0462 - 0 1855 -0 2129 0 1321 

X20 -0 2903 0 0273 - 0 079o - 0 0433 

X21 0 0000 0 0000 0 0714 - 0 1333 

X22 -01217 - 0 1287 - 0 1295 0 0188 

X23 - 0 1731 00605 -0 1500 -0 1 34 

X/.4 - 0 2172 -0 08 1 

X25 - 0 2673 

X2l> 0 1005 

X27 -0 2824 

X28 - 0 1235 

29 0 0403 

30 0 3 



COMP. 1996 

CODE 1st Qtr 2nd Qtr 3rd Qtr 4th Qtr 

X31 - 0.2303 0.0846 - 0.0567 - 0.0526 

X32 - 0.2762 0.2376 - 0.0720 0.0086 

X33 - 0.1136 - 0.1038 - 0.0580 0.0000 

X34 0.0667 -0.1700 0.0723 - 0.0876 

X35 - 0.0357 -0.1111 - 0.3971 - 0.0732 

X36 - 0.0040 - 0.0079 0.0400 - 0.0192 

X37 0.0139 - 0.0616 0.0073 -0. 0217 

X38 - 0.0464 - 0.0278 0.0000 - 0.0143 

X39 - 0.8400 2.0952 - 0.1058 - 0.0753 

X40 - 0 2435 0.1488 - 0.0466 0.1739 

X41 0 0255 - 0.0408 0.0638 - 0.1000 

X42 0.15"70 0 0429 - 0.2754 0.0000 

X43 0.0588 0.0000 0.0833 0 0000 

X44 - 0.0457 0.1018 0.3043 0.2417 

X45 0.0292 - 0.0058 - 0.1588 - 0 090D 

X4G 0.0563 0.0280 0 0458 0.0'12!.> 

COMP. 1997 

CODE 1st Qtr 2nd Qtr 3rd Qtr 4th Qtr 

X1 0 1964 - 0 0815 0 0242 0 0909 

X2 - 0.0459 0.0000 0 0000 0 59G2 

X3 0.0500 - 0.0272 0 8429 - 0 3333 

X4 0.0359 0 0198 0 4706 -0 34 3 

X5 0 0000 0 0000 0 02 4 00 0 

XG 0 0192 -0 2288 -0 1500 

X7 0 0000 0 1299 0 20 

X8 0 2712 0 1533 

X9 0 0000 00000 

10 
11 
1 
13 



COMP. 1997 

CODE 1st Qtr 2nd Qtr 3rd Qtr 4th Qtr 

X20 0.0251 0.0784 0.0091 0.1495 

X21 0.2692 0.0833 - 0.0490 0.0441 

X22 0.1053 0.2381 - 0.2308 -0.1200 

X23 - 0.0547 0.0000 -0.1570 -0.1471 

X24 0.3214 0.1243 -0.3150 0.0657 

X25 0.3008 - 0.0208 - 0.1489 - 0.0475 

X26 0.2132 0.0364 -0.1084 - 0.0068 

X27 0.3542 0.2234 -0.1174 - 0.2143 

X28 - 0.0488 0.2308 0.0417 0.0000 

X29 0.0600 0.1887 - 0.3373 0.0438 

X30 0.0000 0.0053 0.0000 0.0444 

X31 0 0159 - 0 0161 - 0 1639 0 0588 

X32 - 0 0627 0 4063 0.1200 - 0 1101 

X33 0 1371 0 0629 - 0.0658 - 0 0704 

X34 0 0688 - 0 0175 - 0 1071 - 0 1200 

X3.J 0 2737 0 0192 0 0849 - 0 13~) 1 

X36 0 1569 - 0 0847 0.6852 0 7B02 

X37 - 0.05GO 0.1186 - 0.0303 - 0 . 09'~0 

X38 - 0.0217 - 0 0074 -0.1418 -0.147n 

X39 0 7805 0 2055 - 0.2045 -0 40 4 

X40 0 2277 0.0000 - 0.2125 0.1111 

X41 - 0 1822 0 3056 - 0.1 70 - 0.1084 

X42 0 3600 0 0882 -0.1643 - 0 1752 

X43 0 0000 0.0000 -0.0051 0 0000 

X44 -0 1986 - 0.4956 0 0234 0 1 57 

X45 -0.0462 0 0403 -0 1163 -0 07 

X46 -0.2975 0 3622 00 33 -0 1 



A PPF:NDI X 2: Lis1 of Sa111pk Co111pauic·s aut! \VC'ighls 

COMP. 
AGRI( : l JI; rt JRAl , SE("r<>R CO!)h' 

I BROOKE llOND K ENYA X I 

2 EAAGADS LIMlTED X2 

3 GEORG W I LLIAMSON KE YA X" . l 

4 KAKUZI L TO. X4 

5 KAPC!lOlUJA TE X5 

6 L IM lJRL J T I; A X(, 

7 OL PE.l ~ TARA ('Ill G X7 

X SAS INI TbA & COFF ~ t-: XX 

lJ 1'1 Jb'l A GROUP X<J 

COMMMI~RCIA L & SERVICES SECTOR 

lOA l~AlJMA &COMPA Y :'\10 

II CAl{ c'' (1l · I· RAI '\II 

!? CMC !IOU >I ( ,~..; \I ~ 

I, L. ' I'IZI -.SS Kl . Y .\ , I; 

l•lllt n<' lll c;s 1~11 -. i'li~R ,'II 

I~ J.() IZII() lOTOI{ S I 'I 

IC> 1AI{SII I.I .S I·.t\STAFRIC' ~·lc, 

17 'A'! I< l I'IU II : RS < • l'l mU.'III '. IC 

18 1'1-. IU .. DIZY< 1..1·. I: IZ S 

J9S'I <tiZOl JI' 

I, 17 
. I. I 

• Jl) 

M kt. ( 'o p. 

(A sit 111!1/.\) Weig/Jis 

),176.25 (),()) 250 

266.90 0. 0026 1 

7)_, ,04 0 007 .15 

I ,881 .60 0 .0 I 8_,7 

'27 ) 84 () 00267 

I SO 00 0.00 \4() 

1 c,J so () ()() 160 

2, 18 I lJ I 0 02.>26 

l) 64 0 00009 

51J.7 1 () ()()()')8 

12Cl .0 1J 0 ,00\ I 8 

1)7 I .c.. O 0 <Hl<J IX 

_:.:-;I :.:o () <Hl_77 

(!; 1 ') () (}(){)() 

2 1:-\(, (,)-; ll U 12.X 

-' 0 I ,, () < H l ·; <' 
... I ~ ') l) 0' 2.' ) 

I Cl 7X 0 ()()()I h 

- I 7'> 0 00 I I I 

I 7.'7 < ll I I 10 

I 1 I < 0 00 I \X 

1< l 0 l 0 0 I 71 1) 

I 



COMJ>. Ml<t. Cop. 

INDUSTRIAL SECTOR ( '()/)/<_' (Ksh 111/n.\) Weights 

3 I B.A .T. K ENYA X3 1 .l,7SO.OO 0.0.1662 

32 BAMBUR.I CEMENT X3 2 13, I SS.n 0. 12847 

3 3 BOC KENYA X33 I ,284.69 0.0 1255 

34 CARBACID INVESTMENTS X34 622.9 1 0. 00()()8 

35 CRO\iVN UERGER X3S 2 13 .Stl 0. 0020<) 

16 DUN LOP KENYA X36 200.00 0.00 I <JS 

.17 E.A. CABU::S X37 S87.2S O.Cl0573 

'18 E.A. PACKAGING X38 376 .32 0.00367 

19 E A PORTI ,AND CEME T X39 I 800 00 001758 

40 KENYA HRI::WERII::,S X40 L1,)3l) 71 () ()LI LIJ 3 

til KI:NY A NATIONAL MILLS X41 l)C) 'i ()l) 0.00972 

•12 KbNYA OIL CO X42 l tl7 '· I() 0 .00.1]9 

·11 I< I.:NY A OI{CI IARDS '<·11 7 7<) () ()()()()8 

•I tl I I ~ YA J>OWI>R & I I(JIITI ( ~ '·II 1) ' . Jl) 'i l (1 () ()l )') 7) 

d'i TOT!\ 1, 11 ·, YA , , I " 2, lJ ; I () ()() 00287 1 

•l(l UNC 1A C1ROUJ> '\ \(1 ())7 18 0 ()()l) I 'i 

TOTAL MARKKJ' CAPITALJSA'IIO I 02,-Hl 5. 0h I. 00000 



:-=A:.;:...P..::....P=E..::....N=D=l:....:X:....::3....:..: __ List of' Companies and their Average betas 

AGRICULTURAL SECTOR 

I BROOKE 130ND KENYA 
2 EAAGADS LiMITED 
3 GEORG WILLIAMSON KENYA 
4 KAKUZI LTD . 
S KAPCHORUA TEA 
6 LlMURU TEA 
7 OL PEJ ETA RA Cl 11 G 

X SAS IN I TI~A & COFF[ I ~ 

<J Ti ll ~ I A (11\0lJJ> 

COI\11\11\tli<:JH 'IAL & SI~ I~VIC ES SECTOH 

10 A 1~ /\!JMI\ & COMJ>A Y 

II ('J\1~ & Cd·N I·RJ\1. 

12 ('J\11( 1101 1>1 (,!', 

I; I-. ' J>IZI .~!', I I YA 

Jtl I ll ;·1 C: I II < i ~ I ~ II ~ I: IZ 

15 LO RIIO 10 I OR S 

I(, MARS! It\! I ', l S'l !·RICA 

17 I '1'10. PI\ I f'ERS ( I l'lJBLI .' I IER, 

I X PEARL DR YCI I ~ 1 I ~ RS 

ICJ S'J A I>ARD I 1::.\VS PAPI-:. R . CiROUP 

COM!'. 
CO/)£ A V/ii<A (,'J:.' UBTA 
------

X I 0.0462 

X2 0.2261 

X') _, 

X4 

X5 
X6 
X7 

XX 
)\l) 

\I () 

\II 

I ~ 

?-U 
I f ILl 

I' I :ci 

',I ( 

,'17 

I. I 

,/I 

, _o 

-' 

0.0995 

0.0499 

0.0057 

0.0638 
() ()()4tl 

0. I XX<J 
().()))l) 

0 I ·I llJ 
O.O•IXX 

O.OXX I 

0 0 5 I lJ 

• () ():2, 7 

0 0; 7X 

0 (l(l () 

o I 0 
. 

(} 071 l 

o o:<,l 

0 0' I I 
l) l)(l () 

\l!) 

001/ 
) () 



INDUSTRIAL SECTOH 

:; I IL A. T. I< I ~ NY A 

32 BAMIHJRI C I~Mr~ NT 

33 BOC I(ENY A 

34 CARUACI D JNVESTM NTS 

35 CROWN BERGER 

36 DUNLOP KENYA 

37 E.A. CABU~S 

38 E.A. PACKAGlNG 

39 E.A. PORTLAND CEMENT 

40 KENYA BREWERLES 

41 KE YA ATIO AL MILLS 

42 KENYA 01 L CO. 

Ln KENYA ORCJ lARDS 

41 I 1: Y A POWER & UGI ITI G 

•15 101/\I , KI · YJ\ 

' f(,lJ (J)\ CrROl JP 

XJ I 

X3 2 

Xl3 
X.,4 

X35 

X36 

X37 

XJX 

X39 

X40 

X41 

X42 

X43 
X<l,l 

~1 ') 

\I (! 

OO ILII 

() 072<1 

00535 

- 0.004<) 

0.04R9 

0.2()77 

0.04 12 

O.Onl4 

0.0283 

0 1109 

0. 1271 

0 12X7 

-00337 

01310 
() ()')l)') 

() ') ()(ll) 



APPENDIX 4: BASiC PROGRAM 

5 REM PRG TO CALCUU\ TE M ARK ET RI SK AN D RET URN 

6 REM VA R. DFNS: A$ = CO. CODE, A I - RETU RN, A2 RI SK, I ~ WL ICIIT 

7 REM C RETURNS MATRI X FOR COYARI ANC I ~ CA IJ' l JLATI ONS 

H REM LI NE I 0-80 IN IT IALI ZE VARI ABLES AN D SET A RRAYS 

10 Dl M A$(46) , A 1(46), A2(46), C(46, 2 1), M( l , 2 1), Q(L16) 

15 FO R D I TO 46 
20 READ A$( D), A I (D), A2( D) 

25 NEXT D 
JO 81 0 
)l) FOR I;-- I 1'0 4Cl 

•1 0 RI :.J\1) H(l :. ) 
tll) I~ I I~ I ._ I HI ~ ) 

SON I:.XI I ~ 

)~ H>R I I I 0 46 

C10 H)R (; I I 0 2 1 

C1l) RI :.J\1) C'(l C1) 

70 I:.X I < 1 

75 I ~X ' I I 
77 H)R R I I 0 4(1 

7X RI : AD C)(R) 

7cJ E,' I R 

XO"I I J V W ,' Y SIC .'30 () 

XS H>R I l'l( l tl (, 

90 H >R .I I ' I<> C1 

9S II· I .I T ll1 ·.1 125 

I I I I ) 

I II 
I I 

"2 

11 II I 

" 



J 70 FOR J = I TO 46 

180 H = H + (C(J , I) * B(J) I (B I)) 

J 90 NEXT J 
200 M( I , I) = H 
2 10N1 = NJ + M(l , [) 

2 15 N = N I I (20 * 25) 

220 NEXT l 
230 FORK = J TO 46 

240 FOR L = 2 TO 21 

250 T 1 = T I + ((C(K, L)- AI (K) * (M(l , L)- N) I 400)) 

260 NEXT L 
270 T = T + Tl 

2RO NEXT K 
\OO SI (X) \ 112 

310 IJIU NT 11 FlJILY DIVERSIFI ED MARKET PORTFOU0 11 

i20 PIZI NT ~~-- -------------- -- -------- -------------- 11 

uo IJIU N'J' ''IVIA IU<I:: I Rl31< 11
, TAB(JO) ~ Sl * 100 111Yc'," 

1 t1 () pRI NT II-· ------------------ --------------------II 

.l'~O CrOTO (,')() 

c,oo W I 0 

(,()') FO IZ I< 7 'I 0 21 

hiOW I WI I ((('(I K) AI( I) * (C(.I I ) 1(.1)))1 lOO) 

Cll ') N I: X'I I< 

(>/O W WI I (A2( l ) * A2(J)) 

62') RE'I UR 
(,')() lJ 0 

(,')') HW 0 
()()() u l 

c,c,s EX I 0 

I H) 4CJ 
(){0) (L3(0) 1 B I) 

C>70 PRJ I 11
_\ V ~ R (1! BI~TA H)R 0 tPA.~ ' IE' ". l J 

)()() c ' I) 

Cl'll . l>ata1tlrlhcc,mputation i, 

1or risk .111d return ancl c~pp·nli 'f r 
<~ppcncli 2 

h )\ n in .,, 1 \: n li I fl! rdum. m.tlri :tppt'tHii 

Ill illrlic.\lt•d i11 



Results of the Basic Program nm: 

Market risk 3 5 '10562% 

Market return = 14.g0027% 

Fu lly diversified risk 3.0 12534% 

Average beta of' companies = 0.90023 1 



APPENDIX 5: Returns at d Risk for sample companies 

ACRIClJl,TURAL SECTOR 

I BROOKE BOND !([NY A 

2 J.:AACiA DS UMITJ::D 

3 GEORCiE WI LLli\MSON KENYA 

4 KAKUZI LTD. 

5 KAPCilORUA TEA 

6 LIMURU TEA 

7 OIJ PE.IETA RANCHI 1 G 

X SASINI 'IT~A & COFFE l~ 

<)Til l::-! A CiROlW 

COM 1MI~RCIAL & SI~ I{VICI~S S I~:CTOI{ 

10 A BAl JMA & COMPA Y 

II CAR ', Crl~ l: RAL 

12 CMC I IOU )I (1S 

131~XJ>RI~<..;S I I ~ YA 

14 lll JICIII (,<..;HII ·\IlLR 

I.:; LO IU 10 \10'1 ORS 

IC> l t\RSII l.L~ Lr ST t\I·RIC' ,\ 

17 ATIO PR I 1TERS ·. PI ! BLISIIL:.R ' 

I X 1'1-.t\IU . I >IZ Y< ' LI· 1--. IC . 

1 CJ S' l I> IU >, '1 -:. \\'SI' I'I · IZ . < riU H JI' 

Mean 
Uetum 

O.OXC16 

() ~046 

0.221) 

0 .0959 

-0 043 I 

0.1575 

0 20 15 

0. 5 78.1 

0 10RX 

O.O<J(ll-: 

() . (J7()<) 

0 I ')2<J 

()()l-:\1 

0. I <>_c, 
o OhhX 

0 1,' Ill 

0 LOL 
1 

) () l l 

() ; 7. 

0 ), ) 

( 07 ( <) 

() ( 

) 0 

I 

RISK 
(S TJ) J) l~'V) 

() l j (J(JtJ 

3 ,j j )l) 

() t)()()O 

CUO:'iC1 

0. I 104 

0.6613 

0 .. 141 ~ 

2 2569 

l .C1(1X'J 

() (J ~(l 

() ') 700 

0 IXXO 
0 W<>X 
() IO ~ 

(} h7.1 
(l . 17 

0 J<J07 

0 'I ,7 
I l , J 



INDU STRIAL SM :TOR 

3 I B.A.T. KEN YA 

32 BAMBURI CEMENT 

33 BOC KENYA 

34 C' ARB AC I D lNV ESTME NTS 

35 CROWN BERGER 

36 DUNLOP KENYA 

37 E.A. CABLES 

38 E.A. PAC KAGlN G 

\9 E.A. PORT LAND CEMENT 

!10 K ENYA I~IZI ~W ERI ES 

·II I 1: YA AT IO AL M IU.S 

·12 K I ~NY 1\ 011 . CO 

•1 I I< I ~NY 1\ OIZC II A IZDS 

·II KLNY 1\ POV,I I : I ~ & I , I(I II T I c; 
tl ~ 1 01/\LI<I ~ Y/\ 

•I(> I JN< I;\ (l iZ< H ;p 

0.0 199 

0. 1279 

0.0768 

0.0868 

0.0337 
0 ,_,237 

0.0749 
0.06 ) 9 

0 27)9 

0 I 0)8 

0 2327 

() 2()LIJ 

() 17(18 

0 IX\9 

() ()]X<) 

0 3•17 I 

0.289LI 

0 _,624 

0.2_ 67 

0._\982 

0.2557 

1.25 14 

0.37X2 

0.30_\ I 

0 . 74~U 

lJ.LI X 99 
0 (13 ()C) 

0 5380 

0,(133(1 

0.(l391 

<U,I72 

0 . <)())\ 'i 
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