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ABSTRACT 

This study sets out to d t rmin th ini1uence of the Macro-economic indicators on 

the Stock market indicat r fr m 1. trictl invc tment perspective as well as to examine the 

role of the stock m rk l in r .uin 'iobl means to investment in the economy, 

Th maj r th 1i n ·idcration in this study are the Capital Market Theory, 

1 i nt Market hypothesis. The model of Canonical correlation 

e ·t tool in analysing the two sets of indicators. It is superior 

n anal: is. since it allows for correlation of more than one Y variable 

' ith many.· Yariables. 

Three 1acro-economic indicators were considered suitable for gauging investment 

activity i.e. Interest (overdraft) rates, Treasury bill rates and Inflation rates. On the other 

hand three stock market indicators were seen as optimal in their representation of stock 

market acti ity i.e. Stock market index, Market capitalization and Turnover. 

This study found that Macro-economic indicators do exert a significant level of 

influence on the Stock Market activity. Furthermore, this study found underlying 

perceptions of investors in the local market; such as their preoccupation with selected 

indicators. This study also sought to account for recent trends at the Nairobi Stock 

Exchange. 

This study recommends a strong and concerted effort by all stakeholders in policy 

formulation and implementation~ that is directed towards promotion of an acti e capital 

market. Howe\'er. to achieve economic growth, other inputs such as lab ur, technology 

natural resources and management approach hould b incorporated since ·inane al ne 

' ill not I d to conomic grO\\th. The overall c ect being to cr ate a mor tabl rna r -

conom1 n 'ironm nt, that r ult in a IO\~ r pnce 

inv t r c n 1d nee d on mic rowth. 

Funh r re houl m rp rot mor v ri 

m d lh itu ti 

11 m nit h lp in nssessm im m nt 

int th m I. t 

r 

ut 



CHAPTER ONE 

INTRO OUCTION 

1.1 Baclq~round 

In th~ n: ·'Itt pa. l n l hi' de clopments have taken place in the field of finance, 

th' mnjor on b inc. th e ·ta li hment of stock markets in emerging econbmies. 

The r l ·or Uu! tock market i classified into 3 categories, (Kitchen, 1986) and (Reilly, 

19 ) :-

• urce for financing in estment. 

• ignaling mechanism to managers regarding investment decisions. 

• Catal ·st for corporate governance. 

The focus of this stud being the signaling role of the stock market as regards inve tment 

in the econom ·. 

1.1.1 Advantaoe of tock market . 

·t ck mark t nablc mpame ra1 fre h capital b th initiall , by going publi 

(lniti I pu lie ffcring - IP ' ) and ub qucntly by condar: i sue ri •hts i ·u~ )f 

pl m nt 

nd utilit 

pi I . I r 

h 

limit 

uit 1 u 

tim 
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uin • 
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funds through retention, assuming n di tributi n r di idcnd during the same period -

Reilly (1995) . 

Developing countti • h t\ hi, h k ht / quit ratios; a firm's abi lity to raise new 

equity capital tna · h ·l1 i l\ m 1 .1rin' constraints when it wishes to expand. If 

pro!its an: lti •h ' I li1m • n hbh debt/equity ratios, if profits fall the firm may be 

forced inttl liqui i.tli m. Kit I n 19 6). 

Stock. market pt 'ide government alternative means of selling bonds and raising 

capital. Thi · i nly g d if the government uses the funds efficiently for the benefit of 

the econ my. The dO\\nside is that the government may crowd out the private sector by 

tarving it of fre h capital by offering more competitive terms or rigging new issues. 

tock market provides savers and financial institutions with a further outlet for 

their fund . Ime tors have different risk-taking capacities and preferences. '1 hi · require 

that inve tor are offered a range of risks and a corresponding range f expected returns. 

'I hu the tock market enable inve tor to elect a p rtfolio that giYc the risk-rdurn 

com bin tion \\hi h i to their liking. It tim help them diversi(· their inveslml:nts and 

rcduc~.: ri k. 

t kmrkctprnil ahir,rchy fratc )ft"<.:tum cotnf apital)l t\\~.:11 

uiti 
11 ' 

pit I h 

pit 1. 
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Stock market may be a vehicle t bring bout indi) 'nous ownership and provide a 

means for state corporations to g publt • tock mark t may also bring forei gn capital 

into a country from foreign p >tl 1li iml. t(Hs v i~·dling to diversify internationally. 

1.1.2 Disadvantag · ,r w ·k rn.u ~ ·t 

'I hl')' L'll '\lliJ 1 ' • un u I i tribution of wealth by cnabl ing those who arc wealthy 

to inrrL'\1 · · th ·ir '' ulth "ith ut ''orking for it; this view is however political rather than 

!inanrial 1r 'l:1111mi·. it i the governments duty to consider effective taxation as 

tu1other way t enc urage redistribution of income. 

t ck market may encourage rash speculation by individuals and firm , apart 

from collap e. it can ruin and destabilize the national economy; though, careful regulation 

can help reduce this problem. Kitchen (1986). 

tock markets may provide opportunity for dishone t activity. Where there is a 

c ntlict of intere t. examples of dishonest acti ity include; market rigging, in idcr 

dt::aling. i ·uing fa! e and mi leading prospectu e . elling ovcr-pric d securities. '1 hi. 

can b reduc d by effe tive and car ful regulation by the government. '1 he authorities 

O\ cr c mg apit I market de\ dopmcnt. togcth r "ith the financial inh.:rml:diaril:s 

t r t.:thic to uphol intc rity in thl: I· in mci tl.:m. 'I hi 

I irw t r 

pr 
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allocation and not its improvement. Howe,cr, the gov 'rnmcnt docs retain the authority to 

prohibit private sector investm nt if 1h t dil l it not to be in national interest. 

If benefits of the stock m·trk ·t Ill 10 ll r ·nlizcd, authorities need formulate and 

implement n;sponsibl · 1 ,Ji i . nd ,t tivdy promote capital market development. 

Investors Ill' ·d ~~~ b • 1111 I f the functioning of the stock market, the risk and 

possibk r ·tum ·. 

\ m.:ll fun ·tioning ccurities market requires a mix of short-term and long-term 

inve ·tor: t keep the market fluid. This implies a reasonably widespread distribution of 

income and wealth within the country and a large middle-class. Countries with skewed 

income and wealth are unlikely to have a right mix of investors to keep the market active 

and t1uid. a i the case in Kenya. 

Kitchen (1986) and Reilly (1995), concur that the most important factor 

determining \\illingne s to bu. and hold securities is the elu ive "inve tor confidence." 

hwe tor· need to have confidence in the macro-economic performance of the economy 

market ri k). 0 ubtful gro\\th pro pcct and inflation fears an: bad for , t ck markets . 

'1 he k market c nnot po ibly hopt.: to u tnin invc~tmcnt if the macro-economic 

1.c: . m tht.:r \\Ord then.: i a i 'nific, nt 1 l inti n h I\\ en 

m k m rk t indi at 

lm n in th finn' 

it int rit m 111 ur . II 
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Reilly (1995) gives four attribute of a g d t k mark ' I as: 

• Avail abi lity of information - th tn\lstM 'H n access timely information about 

vo lume and prices ol p 1st u n .I li( ns :md curr ·nt bids and offers and information on 

prevail in, suppl ' 1111 I m mi. 

• l c b' bought or sold qui ckly and expected prices should 

bL· l~t irly l: rtuin ( 1 · uming n new information is availabl e). It should also have 

price conlinuit) i.e. unle ne\ information is available, prices should not change by 

m 1n~ than a gi' en percentage. 

• Tri..m action co t - lower costs as a percentage of trade, creates a more efficient 

market (internal efficienc ). 

• The inve tor wants current market price to reflect all available supply and demand 

factor in the market (if the::.e conditions change. then price should change 

accordingly (informational efficiency). 

1.2 TH PR B 1 
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1.3 OBJECTIVES OF THE T DY 

The aim of this study i to ·h ' \ hdi1Lr in stors investing at the Nairobi Stock 

Exchange (NSE) base th ·ir im tm r 1 d1. •isions on the Macro-economic indicators. 

Specific objc:ctiv ·s 111 ·:-

H) 'I\1 dl'l ·tmiu· 11 \\h tl t nt the macro-economic indicators inllucnce the stock 

mnrk ·t indi · llli . 

b) ro d ·tennine t ''hat extent the stock market activity leads to a misallocation of 

re ource in the econom i.e. if we can only account for a small proportion of 

'anance in total returns. and the larger proportion is explained by unknown 

factor . thi could signal a misallocation of resources. 

1.4 IG 'IFICA 'CE OF THE TFDY 

The a sumption in this study is that changes in the macro-economic ariablc 

cau ·e change in the tock market variables. Thu . policy maker in pri\ate or public 

ector . a well a. inve tor can follow trends in th economy and determine to \\hat 

c. ·tent tll macro- nomic indicator affect their likely rdmns at the 1 airohi 'tock 

hi tu n th tha r lk ot th 

m it m rk t. 

m nd ilin•m 

un nt. 

r r n 1 



If we can only account for mall 'nriations or total returns and the larger 

proportion is explained by oth r f t r • thts 'Ollld si 1nal a mi sa llocation of resources . 

This study wi II highlight th · n • I 1 1.! k ·tt •I mann lC the macro-economic indicators 

to bring uhout stability in il · st ·m that translates to lower cost of credit and 

hl.)ightl:rH.:d im•1.: · t~11 ·' • nd ultimately econom ic growth. 



CHAPTER TWO 

2.0 LITERATURE RE I ,,W 

Current litcru.tur · oil 't I\\ < ntrusting vtcws on the stock market role with 

respect to i11 v ·stm ·nl d · ·i i m in the economy. 

Om: " ' '" .: e · Lh financial market as having a minor role to play in development 

or the real e~.:onomy. lt merely provides legitimate opportunities for the pri vate sector to 

muke/1 o e money. Thi "ca ino hypothesis" of the financial system impli es that the 

govenunent can afely ignore it. and in some cases it may be seen as harmful to growth 

and di tribution of income (this view is mainly held by socialist countries). 

Bo worth (1975). sees the stock market as a " ideshow", If managers are 

concerned about market value of the firm in the long run, whi le undertaki ng inve tment 

d ci ions they hould ignore share prices in the short run, if they do not reflect the firm's 

long t rm pro pects. 

1h th r Yiew i that " t ck mark t matt r f r im tmcnt" I·ischer and 

lcrton. (19 4). That if th objc ti\' f manag r i · to rna. imizc the \\calth of c:isting 

h rchold r thcv h uld rcsp nd to market valuation c\'cn \\hen thi dn iatc lh m the 

tru \, lu 
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invest until the marginal product of capital cqu I ' thot lower cost of capital. This strategy 

would maximize the wealth of i tin' h.lr ht ld~.. r~. 

A further argument i th 11 It k ol d ~..lop ·d financial system restricts economic 

growth, that 'OVL'ttuu ·nt 1 1l i h ulll dire ·ted towards encouraging the growth of the 

lin<uH;ial sysl 'Ill, {ll ·' •h11 uu•nc In poth · i '),Kitchen ( 1986). 

Thi · Ill ' lll u ~hi'' in cer ain combination of growth and di stribution of income 

p~:r h~:ad thut 1, 'een , 'ati factory. nless the financial system docs thi s it is seen as 

neutral r e\ en '' r e a waste of resources leading to inflation and building up of debt 

(\\ ith no mean to ef\ ice the debt), leading to panics, crises and co llapse. 'I his 

Development hypothe i sees the financial system as a necessary input in the 

development proce sand therefore a necessary risk to be taken. 

However, the availability and efficient use of finance can never be a sufficient 

condition for economic grO\\th. but should be seen as only one of a number of nccessar · 

input ·uch a natural re ource , labour. market , management, technology, 

cntn.:prcncurial ability. Kitch n ( 19 6). In the mid 70'. leading \Hiters agre~.:d that 

!inancial de\ clopmt.:nl i imp rtant and lead to t.:c nomic d~.:, ·dopmcnt, 1Upta 19 4 . 

tn nt th t 



b) Increase volume of investment - im· t r wi 11 hn ' nccc s to a vi ngs other than their 

own, thus increasing fund a' il hi I~ r tnh'~tm 'nt. 

c) Improve the effici ·nc · o in' tm nl - d •lopmcnt or markets in money and 

linancinl insltl1111 ·ut \\ illt nl1 h.um ·I funds to more productive investments. 

Kit<.:h ·n t I o', . n t that the financial sector has an inherent tendency to allocate 

n:sour<.:c: to 1m~ ·t r · "ith the be t security, rather than those with the best investment 

-cheme ': thi therefore questions the notion that the financial sector allocates re ources 

complete!) etliciently but nevertheless is better than any alternative mechanism. 

He fwther argue that the financial sector is important in economic development and that 

a fragmented or inefficient financial sector is just as much a constraint on economic 

gro,,th a an inefficient transport or power sector. 

noth r role for financial intermediaries is maturity tran formation. , an:r · 

prefer h rt-tem1 to long-term saving due to lc ri k and le lo. s or liquidity whih.: 

inve tor ~ prefer long-term fund [i r phy ical a et · longer periods to ervice debt. thi 

maturity tran fom1ation role enabk need of inn: tor and sa\\:1 to be met 

f ·r - indivi u \ill r lu l nt in un I rt kin • 

tl. in th r 

kn r I 

int nn Ill 
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By playing these roles of ri k trnn fe r and maturity transformation , financial 

institutions play a vital role in in r • 111!! th~. 111l)bi lilation or savings and thereby raising 

the level or investment and h >p llll) Ilk 1,\1 of 'OllOllliC gro wth . 

An or •aniz ·d ll> k mt k '' ill .11 o cnsurc to some ex tent that a company issuing 

i ncrl:t1Sl:::> th · l' mlid ·n · f a\ e and perceived risk of investing in these stocks is 

2.1 apital larket Theory 

It i al o kno\\n as the modern portfolio theory, based on the relationship between 

Ri k and xp cted Return. 

1arkowitz (19-2). demonstrated that diversification of security holdings reduced Risk, 

unle return to ecuritie are perfect! positively correlated, thu the rationale for more 

li ting at the 'airobi tock Exchange . .... 

apital market th ry relate an inve ·tor e. ·p ctcd return to th~.: risk of the 

tm tmcnt i. •. , t zero ri k th investor obtain ri sk-free rate of rdurn. and as his 

\ illingn o dt hi r mr I mtc of r turn in rc 

m n nt: 

• 

• 

m n 



The 'beta' coefficient is u d to men. urc . cnsiti ity of the price of an individual 

share to a change in the ov rall mll'l- t .ls rcpn.:s~.: nt 'd by the index; the performance 

varies proportionally with the b ·t 1 llicilllt . 

C'upital nuuk ·t th 't)l\ hn ow ·rful impli cations for investment on stock 

cxchun ' l'S, and l'l11 • 11 it tl in ment deci sion taking in both the private and public 

sec tor:. ,'i n ~.:· th · m1rk ·t ·ml~ c mpensates investors for market risk, given that specific 

ri ·k ~.::.m h: dinTili d a\\ a~. tlm . opportunities exist to di versify away risk at the stock 

e.·change and receive compensation for market risk. This assumes that the stock 

exchange doe indeed offer those opportunities for risk reduction, that is the essence of 

thi tudy. 

Given an efficient market - we see that the only efficient way to invest is to di ide 

ones portfolio between the market portfolio and risk-free inve tment . 

Kitchen (19 6) argue that the security market line rcprc cnt the relation 

bctw~o:l.:n e. ·p ted return and bda value of all curitic in the markd. in l.:4Uilihrium 

CVl.:ry ecurity "ill find its lf located along the line. 

In an fti i nt m rk t - th~.: ~.:curity markd lin~.: 1L ~.:nt th~.: ~.:quilihrium pri ~.: 

in th markd. If urit; tra; ri n ' hi her r turn 

th n t ill n it 1 ri 

\ ill ri r tum f: II it uil i ium I I. I th r 

(( r r urn th n i n • thi 

ill II nil tu 1 n tl uth um lu . 



2.2 Investment Theory 

Theori es of investment p it 

investment decisions in the c n 01) . 

lir~'t link bdwccn the stock market and 

Investment theory ass ·tt · th · n · I tc li crsif in order to minimize risk. 

lndi viduuls giv ·up imm ·liat · ion of savings for a future larger amount of money 

thnl will b • uvailabl lor future c n ·umption. This trade-off of present consumption for a 

higher level f future con umption is the reason for saving i.e. what one does with 

aving t make them increase o er time is investment, Reilly (1 995). 

Th rate of exchange between future consumption and current consumption is the 

pure rate of interest. This interest rate is established in the capital market by a comparison 

of the supply of excess income available (savings) to be invested and the demand fi r 

exce s consumption (borrowing) at a given time. 

In a risk-free en ironment savers will expect only the pure/real rate of intcrc t and 

a ume a general constant price level in the economy; howe er inflation is ah' a s 

pre nt. thu th investor will require a higher a higher rate of return to c mpcnsatc for u 

ch ngc in pri . ·urth nnorc if th futur payment fr m the inYcstm~.:nt is unc~.:rtain th 

111\' tor "ill dcmand an int ·rc. t r tc that c. ·cccd real rate f in11.:rc t and inllllion thi 

i th ri k pn.:mium. Ri. k prcmmm u u lly tak n , 

nnu I r tum n rnpam qu H on th m rk t n r turn n ' mmcnt 

b nd , R ill 

In nt mmitn nt un r tim an r 

n t r r 
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• The expected rate of inflation. 

• The uncertainty of future paym nt. 

The above three components l~llm th •~ prir d t:lt o!'r·tu m/intcrcst rate. 

lh·al d10k-h· ·' r tt - thi rate assumes no inflation and no uncertainty about 

futun: cash 11Ln\ . tim· un im e t r in an inflation free environment and no uncertainty 

would demand r ·al ri k-free rate on the investment. 

Thi rate i, int1uenced by two factors (subjective and objective) 

ubjecth e - an indi,·iduals time preference for consumption of income. 'J his varies from 

one indiYidual to another. 

Objective - the set of investment opportunities available in the economy. 'I he e 

111\'e tm nt opportunities are determined by the long-run real growth rate f the econom . 

In rapid economic gro\\th. opportunities are many and thu p itive rates of return. 'I hose 

upplying fund will demand higher rate of return \\hen growth i higher, tho seeking 

fund to invc t hould be \\illing to pay higher rate of return due to high grtm th rate . 

'I hu a po itin: rclntion. hip e.·i ·t b t\\Ccn r at gro\\ h rate in thr..: c onomy • n I ri. k-fr~.:~.: 

rat . he f: ct that d h.:rminc ri k- r c rate h n ' dually O\ cr lm •-t nn. 

umir1.1l ri k-fn nt - thi m n th r t th. l i r 

h n I. 

int t 1lu 

tJ n 1 



Two factors influence nominal risk-fr rnt : 

• Relative ease or tightncs. in th npi1.1l m. rkct. 

• hxpected rate of mf1ation. 

I lowevcr cvidcttt:l' h t • htl\\ 11 th 1 1h nominal rate of interest is not stable in long or 

ing .stable. 

lnvcsltlr · · ·' ttca ·ut: bill a a prime example of a default-free investment since 

gov~rnmcnt ha..: unlimited and unrivalled ability to derive income from taxes or creation 

of mone\ fr m which to pay interest. Treasury bill rates should ideally only change 

gradually. 

The purpose of the capital market is to bring investors together, those who wish to 

mve t avings and those who need capital to expand (companies) or finance budget 

deficit (government). 

The cost of funds at any time (interest rate) i the price that equate current supply 

and demand for capital. A change in the relati\e tightnes or ea c of capital is a short run 

phenomenon cau ed by temp rary di equilibrium in the m ncy . upply and d mnnd for 

capital. I i ~ quilibrium could b~.; cm1. cd by an unc:p ctcd change in monetary policy a 

chang money uppl • or ti aiJ olicy a chan c in the bud 'Ct !dicit . 

in ith r p licy \\ill re ult in a h, n J in th ri k- r · rnt f im t. 

but th in th nm th hi r I \ cr int rc t 

h 

int rc t t . 



demand for capital by corporations and individuals. These changes will bring interest 

rates back to the long-run equilibrium b.1.e i )11 lon 1-run lJ'Owth rate of the economy. 

Sources or funclunlcnt al uf ri'k un · •rtainf ): 

• Busint·ss risk th • un rt.1int · of income flows caused by the nature of a firms 

busim:ss. th~ gr ·at r the uncertainty the higher the required rate of return by the 

inve ·t 1r. 

• Financial ri k - uncertainty associated with the firms method of financing its 

in\'e tment. i.e. if it uses only common stock to finance investments, it will incur only 

bu ine sri k. If in addition to common stock the firm borrows money, then they must 

pay fixed charges before providing income to owners. As a result of this, the equity 

investor's uncertaint rises because of firms debt financing, and thus the investor will 

require a higher rate or return for this financial risk. 

• Liquidity ri k - the uncertainty introduced b. the econdary market for an 

ime tment, i.e. ime tor exp ct that at maturity their a ·cts will be saleable or 

quickly converted into ca ·h. The harder thi is the higher the required rate of n.:turn to 

comp n ate forthi rLk. 

• E ch~tn~t: rat ri k - this i th uncertainty f return t l n invc It r \ho •t jUlie 
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• Country risk - the uncertainty of r turn nu. d b the po sibility or a major change 

in the political or cconomt nvir nmcnt of n country, investors putting their funds in 

unstab le economics must H.! I · untn• ri sk pr •mium to the required rates or return. 

Thl' allL·mtli\' · ' i '\\ n ri k i that based on the portfolio theory in writings on 

capital murk.~:t th t1n b} lark '' itz (1952) and Sharpe (1964). 

The assum1 tion · here are that in estors arc rational and achi eve profit-max imization 

objec tin~ b) holding di\ er ified portfolios of risky assets. 

Thi a ume that the relevant measure of an individ ual assets risk is its co-movement or 

covariance with the market portfolio. The only relevant portion of that risk is the 

ystematic risk. 

There is a significant relationship between market measure of ri k (beta) and 

fundamental or risk (business, liquidity, financial etc), the tv.·o view arc 

complementary. this eems rea onable ince in a properly functioning capital market the 

market mea ure of ri k hould reflect the fundamental ri k charactcri ·tics of the as ct. 

2. 3 Effi ci nt lark t Hypothc i 

h main impl i ntion o th i h) poth 

n itb m unt 
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reaction of share prices to new informati n ma) not be immediate and thus prices may 

not fully reflect all available inform ti n. 

Kitchen (1986) add th 11 th~.: '( n. uJII '11' ·s of' this will be that a number of share 

rrices may be ofT tlu.: • p ·r · 1 ·miti · markr.!t line". 1 Iowcver, even if share prices do 

rcllecl lh~: uvuiltbl · inf\11muti n. the may be too few in number to form a continuous 

security mar"-d lin'. In tead the line will appear as a series of unconnected points. A 

combination of thi · m phenomenon gives us a scatter diagram of share prices or a 

picture of a fragmented capital market. 

There i al o lack of adequate market regulation and inadequate disclosure 

tandard . Tlli gives some firms the opportunity to rig the market and make windfall 

gain . ince access to information is uneven, and thus share prices may not reOect their 

true ri k - return ratios. 

They al o have poor communication that further restricts the spread of 

information; this en e to reduce inYestor confidence in the mark t. 

Drake (19 0). called for official regulati n and supavision to en ur~ full 

di ~ lo · ur~ and \\ide di cmination of information to prcn:nt market riggin' and protect 

He cautioned that 'regulatory ov •rkill' m y inhibit C'lpit'll m rkd 

I vel pm nt. 
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Stiglitz (1981) shows that finan in! mark ' ts that arc efficient, complete and 

competitive may not be ccononucally c l1i 'il nt : b' ':ms' 

• Transmission of inlornnti m t 1\\:<.: n shar ·holders and managers is costly and 

imperfect. muna, ·rs ml\ 1\n " mer about the future prospects than share holders 

nnd muy withlwl i thi in(4 rmation. 'I he management may not allocate resources to 

projects that 111.1 imize ,,eJfare. The shareholders may not tell managers their 

attitud~ · to ri J.... return and projects undertaken 

• Objectiw of the management and shareholders will not coincide, their views on a 

good in\'e tment may differ. Reality shows shareholders have little contro l, and that 

manger that ha\'e the most control may fail to efficiently al locate resources, which 

will be reflected in the share price. 

hares repre ent the underlying assets of a company, and the price of the c share 

repre ent the , alue that the market place on the e a et . hare price. arc affected b 

overall market factor and the mo\ement of the inde. · rna: be taken as u pro.) ' for 

c. pectations about the economy. 

only 

th 
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The main theme of the efficient market h poth 'Si is that all information is 

reOectcd in share prices, implying n I'll 'iL'nl nllo 'a lion of scarce resources within the 

economy, therefore if high pr lp lflinn, ()f r nuns :Ire explained by external factors this 

may signal a misullo · tlillll ,f, · m · in th ·economy. 

2.4 lnditntors of tock mark t de elopmcnt 

Stock market inde. 

Investor hold p rtfolios of many assets, but it is cumbersome to follow progre s 

on each curity in the portfolio. It is prudent therefore to observe the entire market under 

the notion that their portfolios moved the same direction as the aggregate market. 

The index is used to observe total returns for an aggregate market, and these computed 

returns are used to judge the performance of individual portfolios. The assumption i that 

randomly electing a large number of stocks from the total market, the in e tor hould be 

able to experience a rate of return comparable to the market. 

In Portfi lio and apital 1arkct theory the implications an: that the rdcvant risk 

for an indh idual ri ky a:. ct i it . y. tcmatic ri k, "hich i the n.:luionship b t\\ ~.:n th~.: 

t nnd th~.: rat 

mputin 

•rc t m 
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Changes in the index reflect a flu tunti n in r turns or the actively traded firms, it 

is also seen as an expectation about tlu: t: ')110m . 

Market capitaliJ'uticm 

This indi \tWr i · u ·ful in measuring market movements, it measures the total 

value of un enterprL • l' aggregating market value of its securities. 1t is orten computed 

by u 'ing the Yalue of equity ecurities only; i.e. the stock market price per share is 

multiplied b) the number of shares that are outstanding. To reflect the size of the 

company more accurately the market capitalization measure sometimes includes the 

value of publicly traded long-term debt or other securities. Market capitalization may 

fluctuate widely daily. Its limitations is that it is based on trading in a small portion or 

company's shares that may not ne~essarily represent what a purcha er of the entire 

company would have to pay. 

Change occur due to fluctuation in share price (ba ed on market perccptton of 

firm value), it a! o change with i uance of new hare or b nuscs: this implies more 

activity at the to k e change that may . ignal more investment takin ' place..: . 
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2.5 Indicators of Economic development 

Interest rates 

This is the price of' c1 lit in th~o' fln;ln ·ial lllarkct or the earning rate on financial 

assets. They are usual! · IIH.\1 ·111 ·I .1 .m annual percentage rate or the amount borrowed. 

Interest ra tes un.' t1 · 1 th · ·arning rates on financial assets, therefore interest rates as 

prices o f credit ur~ ~quh•alent to interest rates as earning rates, itjust depends on whether 

you ar~ borrowing or lending. 

Inflation 

This is the price index in the economy and forms a vital component of the interest 

rates. It is thus a vital consideration for investment decisions. 

The theoretical relationship betwe n interest rates and inflation 1s expressed by the 

Fi her effect. He studied the relationship between the two variable - intcrc t rate and 

expected inflation, and found that investors demand a higher interest rate (an inf1ation 

premium) for exp cted los of purcha ing power over the period of inv :tment. 

·r he producti\'ity of im·e tment in the economy and the pn.: ft.:rcncc of indi\'iduals 

regarding pn.: cnt \'Cr~us future consumption d termine the n.:al intac t th.:. 

apit 1 market theory a umcs nom in, I intcrc t r, tc . that they fully Jk· t all 

\' ilabl in~ rmati 11 11 futun: int rc.: t rot . Rc nr h h wn • 
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of reducing the real rate of intere t. aver "ill b~ discouraged from holding money 

balances when faced with a lov. or it~n nl'nntiv' r'al rat~ or interest, they will tend to 

invest in inOation hedges su h ts •t II. 1 '\: •lr , r~al estate: in commodities that are non-

productive, Kitclu.:n ( l <)' l) 

Fimmciul rcpre11 ·ion - the control of interest rates by government distorts actual 

intere t rate· fr m equilibrium interest rates that would exist in a competitive market for 

money. The re triction put in place by government tends to discourage the development 

of financial institutions and instruments leading to incomplete or stunted financial 

market . Financial repression theory departs from the point that capital markets are not 

efficient or in equilibrium, as opposed to the capital market theory, tiglitz (1981 ). 

Policy recommendations \\ould focus on financial liberalization leading to 

financial deepening. Locally this liberalization has not moved hand in hand \ ith policic 

that erve to reduce the ri k premium required b} imc tors. i.e. create an em ironment 

conduci\'e to inve tment, hence recent debate on controlling the interest rat~.:. 'I his 

violate· upply and demand fa tor' and in\'c ·tmcnt via the stock c, ·change will not b • 

cllicicnt and reflect a mi. all cation of n:~ourcc . 
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end result being to transform a narrow. incffi i "nt nnd rragmcntcd capital market into a 

larger more complete and more cfli 'itnt ':lpi tnl market, this will tend to promote 

economic development. 

Kitchen (J<Jg6) l'urth·r ,1r•u that liberalizing interest rates, will not be a 

surticient condition ll) d., ·I( the financial sector to the extent that it exerts a substantial 

inf1uence in im e~.;tmenl and economic growth. It needs to be accompanied by an 

Institutional development and strengthening so that alternative competitive markets for 

saving uch a equitie . unit trusts. life insurance and pension funds are present. 

policy of liberalization based on the belief that financial development leads to 

economic development would be a policy of laissez-faire capitalism, for it assumes that 

financial markets and institutions are the best judges of allocation of investment funds. 

This may hold in some sectors such as service, agriculture, manufacturing, but is doubtful 

that it would lead to efficient allocation of resources across a whole econ my, c pecially 

one with evere price distortions. 

Trea ury bill. 

'J his is the rate at which the go\'crnmcnt sc.:curitic are bou 'Ill and old. 

Bank rate 
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lending rates, the effect is to reduc borro\\ ing in money market and ultimately inflation 

is reduced by having little money in the e nnnm nnd price levels arc lower. There is thus 

a direct relationship between m mty su1 1 I nnd price levels. 

2.6 Rcluh.·d studit" 

Munga ( !97 ) c nducted a study on the Nairobi Stock Exchange (NSE) with a 

focus on it, hi lory. organization and role in the Kenyan economy. This case study dwelt 

on lhe N E function . procedures and its members. It further saw the NSE role as passive 

In providing a market for government, local authorities and public companies. It failed to 

perform the classical function of a stock exchange; this study relied heavily on the rules 

and regulations of the SE and also used primary data from its members and at the time 

found that political factors played a major role at the N E. 

imiyu ( 1992) conducted a study on measuring market performance of the ' I·. 

Thi study et out to construct an alternative index. it identified th need lor altcrnatin:: 

pcrlom1ancc mea urc and focu ed primarily on the I mdc. and stock pric~.:s, but did 

not addrc~ macro-economic performance m a~urcs. but ofli.:n:d th~.: am~: 1 n ug •c tion 

Jor furth r rc care h. 
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exert an influence on stock prices. 11 performed multiple regression analysis on the data, 

with NSE index being the ok d 'P n iant ariable. This study had no underlying theories 

as pertains to invcstm ·nt . li rsi!ication or c11icicncy, thus his findings were not 

supported by any )r th' th ·oric . It is possible that the results are affected by the presence 

or auto-corrdution and multi-collinearity i.e. predictive factors such as money supply, 

inter ·t rate · and inflation affect each other as well as reflecting on the response variable. 

He found that T-bills and exchange rate were more generally significant than 

either inflation or money supply. This study deviates from Nyanmte's study by assessing 

more than one stock market indicator and macro-economic indicators. It uses a more 

complex technique of analysis that allows for the use of numerous dependant variables 

and independent variables, while at the same time solving the problem of auto-correlation 

and multi-collinearity. It gives more complete findings in the sense that it accounts for all 

macro-economic factors as having an impact on all indicators of the stock market, this 

study addresses major theoretical implications i.e. investment theory, capital market 

theory and efficiency of the local market. 



CHAPTER THREE 

3.0 RESEARCH D i,S IG 

3.1 INTRODU TlO 

I) METHODOLOGY 

Thi, chupter "ill begin by setting out the relevant hypotheses to be tested. It will 

ubsequentl define the sample population and sample frame. The source of the data will 

then b identified. The selected variables of both macro-economic and stock market 

variables will be justified and conclude by giving a detailed explanation of the data 

analysis technique. 

3.2 RESEARCH HYPOTHESIS 

h 

a) Ho The ull hypothesis is that the macro-economic factors do not influence 

the Stock market indicators (NSE Index, market capitalization, 

turnover). 

Ht The Alternative hypothesis is that the macro-economic indicators have a 

significant influence on the stock market indicator . 

b) Ho The null hypothesis i that the extent of influence of 

macro-economic indicat r on the tock market indicat r 1 not 

ignificant. 

lit ·1 he altcrnativ hypothc. is is that macro-cconomtc indicator l! crt a 

ignilic nt lcvd irinflu nee on the t ck market indicator . 



3.3 SAMPLE POPULATIO 

The population will n ist or all companies quoted on the Nairobi Stock 

Exchange (NSE) 54 firm'. 

3.4 SAMPL j Fl IE 

Thi will con ist of the NSE 20 firms that are actively traded those that make up 

the N E -0- hare Index. This is because shares represent the underlying assets of a 

company. The price of these shares represents the value that the market places on these 

assets. Share prices are affected by overall market factors and the movement of the index 

may be taken as a proxy for expectations about the economy. 

Data to be analyzed will be continuous' data, from January 1996 - May 2000, 

representing a period of 4 112 years. The data points will be monthly i.e. 1 ~ data points 

per year. 

3.5 DATA COLLECTION 

The required data will be sourced from the airobi tock --xchange and the 

Central bank of Ken a- monthly reports for the stated period . 

3. -.1 Variables to be u ed in the tud): 

• Macro-economic fact r : Intcre t (0\ crdraft) rates, 'I rcasury bill rates. 

and Inflation rate ·. (X variable. ). 

• tock 1arkct indicators: 

'I urn v r. Y vari hi 

lnd . . larkct capitalizati( n and 



3.6 DATA ANALYSIS TE H IQU 

To adequately capture th ' trlation between Economic indicators - Interest 

rates, lnnation and Tn.:asury l ill s: and Stock market indicators - NSE 20 share index, 

Turnover and !lark •t ·apitali1ation. The most appropriate statistical model is the 

~monical orrclation nal ·i . 

Thi model captures both theoretical concepts i.e. the stock market indicators and 

Economic indicators, these are called the Canonical variables i.e. the economic indicators 

X*, and stock market indicators Y*. The expectation here is that they are strongly 

correlated, the correlation between the two is called the "Canonical Correlation". 

The first canonical variable X* is measured by p=3 indicators i.e. Xt to X3, thus 

X* is considered as a linear combination (a weighted sum) of X1 to X3, Y* the second 

canonical variable is a linear combination of q=3 indicators i.e. Y 1 to Y3. 

This can be shown diagrammatically; 

Figure 1 

·y h a rtion here i tlrtt chan •c · in c onomic indic ltOI cause chan •e in the 

k m r · t in li at r . ·n, unit 1 t • rc th 20 linn compri in the 1 

Ill •. 



A further assertion is made that in cstmcnt activities of those firms as reported in 

their annual statements of nc unL, is ·apturcd by the Stock market index. The NSE 20-

share index wills rv ns apr :-. for the cash Ilow statement activities (investments). 

Figure 2: au al diagram showing hypothetical relationships. 

Interest Rates 
Xt 

Treasury 
Bills X2 

Inflation 
X3 

All these variables p = 3 and q = 3 are measured at interval level. 

3.6.1 J TIFI ATIO OF THE I DI ATOR 

I T RE T RAT ( 1) 

Stock 
Market Yl 

Market 
capitalization 
Y2 

Turnover 
Y3 

he. e are the actual bank overdraft rates, the) are a\ ·o the required rate· r n:turn 

for the lender or fund , the borrO\\Cr e k to make abo\' thi rate in profit ·. and tim we 

u • thi r h.: to gauge economic gro\\ th or trend ·. 'I hey arc usually measured as annual 

p r ·nt c rat o arm unt h rr mcd. 



TREASURY BILLS (X2) 

This is the rate at v. hi 'h g Yt:rnm ~nt ccuritics arc bought or sold. It has obvious 

underpinnings as to th' st,lt' l r th' 'Conomy. If Treasury bill rates are high it indicates 

huge govcrnm 'nt dom '·ti · l orr v ing which implies huge budget deficits caused by 

incnicicm: or p r economic governance. When these rates are low it indicates little 

need b 1 the g Yernment for domestic public funds implying efficient use of already 

collected re enue ' hich shows good economic governance. 

INFLATION (XJ) 

This is the price index in the economy and very vital in investment decisions, it is 

also an integral part of the interest rates. It is thus a vital consideration for investment 

decisions . 

The theoretical relationship between interest rates and inflation is expressed by 

the Fi her effect. He studied the relationship between the two variables - interest rates 

and expected inflation, and found that investors demand a higher intere t rate (an 

inflation premium) for expected loss of purchasing power over the period of in e tment. 

The productivit; of in e tment in the economy and the preference f indi\ idual 

regarding pre cnt 'cr u future con ·umption determine the real intere t rate. 

'TO 1\. '' \Rk.E' I IH . Yt) 

·1 hi indc: c.·, mine I return for an a 'gre 'llle market. is c Hnputc ll n a 
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an individual portfolio. An aggregut to k market index can be used to measure or judge 

the performance of money manu rcrs. 

It is thus relevant b' " lU: in Portfolio and apital market theory, the implications 

arc thut rc levant risl- r r an indi idual risky asset is its systematic risk. This is the 

relation 'hip b tween the rates of return for a risky asset and the rates of return for a 

market p rtf li of ri k assets as depicted by the returns for an aggregate market index. 

MARKET CAPITALIZATION (Y2) 

This is the summation of number of shares when multiplied by the prices of those 

shares for all the firms in the stock exchange. 

TURNOVER (Y3) 

This shows the cash inflows and outflows in the stock market. 

The expectation is that changes in the macro-economic indicators will cause 

changes in the stock market indicators. The macro-economic indicator reflect pre ent 

and future expectation about the econom . Investor at the (being the mo t 

prominent inve tment vehicle) are therefore ubject to the preYailing ccon mic 

c nditi n '. thu the need to a cs th ir impa t n the tocJ... market indicator . 

A Jc 'itimatc method for c. ·amining the correlation bctwl:~.::n 111.1 ro-cconomic 

V'triabl and t k mark tv, ri·1bk::; is an an, ly i ol sl:parak corrdations bct\\Ct:n all si: 

· ri bl 1. 

turn ' r. I 

t • tr , ur • hill r, t • infhtion, in t • · marht c·tpit ·tliz Hinn and 
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We would derive numerou multipl regres ion equations. This would still be 

inadequate in capturing th ITt: ' I 1f a s ' t or many X variables on a set of many y 

variables. 

llowcvcr ·ur1 mi ·,tl · rrelation analysis goes a step further than this examination 

of ·cpnratc corrduti n. 

3.6.2 THE 1\tlODEL OF CA ONICAL CORRELATION ANALYSIS 

In Canonical correlation analysis we set out to discover if there is a significant 

association between a set of X variables and a set of Y variables. For this reason we look 

for a linear combination X* of the X set and a linear combination Y* for the Y set, in 

such a way that X* and Y* are maximally correlated (these are the canonical variables) . 

In this case they are Economic variables X* and Stock market variables Y*. 

The correlation p between X* and Y* is called a Canonical Correlation. 

To explain the logic of Canonical correlation analysis is by use of multiple 

regre ion analy i , where there is one dependent variable Y and a set of X independent 

variable . A linear combination in the form of X* is sought, i.e. X*= a txt + a 2X2.. . .. o 

that X"' and Y* are maximal! )' correlated. 

I low ver. in canonical corre lation there i an entire set of Y \ ariablc . \\hich arc 

al ·o rcprc cntcd by a linear combination in th~.: form of: - Y* = bt ·2 + b2y2 .... 

'I he t\\0 linear combinations (can nical variables) • '+ and '\ arc unknown. the 

w i 'hl a n I h ar calculatcd. unonical corrdation an tl ysi aim at d~.:h:rminin, th~.: 1.: 



The square of this canonical cotT lati n i the proportion of variance in one set 

(e.g. Stock market variable ) that is explained by the variance in the other set (e.g. 

economic variables). 

Various puirs 11' JJl ni al ariablcs can be found. Each pair is uncorrelated with 

the preceding pair and i calculated each time so that the canonical correlation is 

nuvimnl. The nw11ber of canonical variables is equal to the number of variables in the 

mnllest set i.e. min [p.q], p=3, q=3. 

In Canonical correlation analysis, one a1ms to examme to what degree two 

batteries X variables on the one hand and Y variables on the other, show association as a 

whole, each battery is replaced by a linear combination. The correlation between these 

two linear combinations forms the subject of this research. 

In canonical correlation analysis, one controls for the associations within each of 

the sets as it is possible that the variables within the X set of Economic variables are also 

correlated in pairs or otherwise; this could also be the case on the Y set of tock market 

variables. This poses the problem similar to multicollinearity in multiple regression 

analysis. 110\vever, Canonical correlation analysis aim to examine the between

correlation and not the within-correlation i.e. anonical correlation anal si mea urcs to 

\ hat degree the economic characteri tic and the tock market charactcri tics arc 

correlated. contr lling for (i .e. a. suming the ab encc of) within-a~ ·ocintion' · \\ ithin the 

conomic charnctc.:ri . tic and within-association in the stock market chJrdctcristics. 



Objectives of the canonical correlation technique 

We first look for a pair r lin 'nr combinations, one from the set of economic 

variables and one from th' st ·J... market variables, in such a way that the correlation 

between both of thl: lin 'Ur ' mbinations is maximal. 

W' then l J... r r a econd pair of linear combinations also maximally correlated 

but unc rrelated with the first pair. We do this, as many times as there are variables in the 

smalle t et. 

Linear combinations are 'canonical variables', the weights are 'canonical 

weights, maximized correlation's are 'canonical correlation's. We can check to see if the 

associations between the sets can be generalized for the entire population of firms in the 

stock exchange. Testing the canonical correlation for significance does this. Since the 

first canonical correlation is the largest, the following ones are smaller, it is thus 

sufficient to interpret the ones which give the most significant result. 



CHAPTER FOUR 

4.0 INTRODlJ TION 

This study n:je t the fir t null hypothesis, that states: macro-economic factors do 

not inlluence t ck market indicators and accepts the alternative hypothesis, that the 

macro-economic indicators do exert influence on the stock market indicators. 

4.1 FINDINGS 

The original data set (see appendix) was analyzed using the model of canonical 

correlation analysis and the following algebraic equations derived were: 

X*I = 0.765XI + 0.45X2- 0.395X3 

X*2 = 1.615Xl - 1.32X2 - 0.96X3 

X*J = 1.17Xl - 1.392X2 + 0.696X3 

Y*1 = l.068y1- O.llly2- 0.467yJ 

Y*2 = 0.149yi + 0.81ly2 + 0.213y3 

Y*J = 0.044yi - 0.894y2 + 1.163yJ 

'ote.1 

X*1 and Y 1 i the fir ·t pair of canonical variable \\ hich di. play the highest 

canonical correlation. 0.7 : squared corrclati n. 0.5 3 i c. - . %of variance in the stock 

rn, rket v ri, bit.: i atu.:d by variance in the macro-t.:conomic \'ariable . 



From the algebraic equations we ee that the most weight appears to be attributed 

to variables X1. 0.765 andY 1. 1.0 n.: pcctively. 

The lir ·t t mr f canonical variables refers predominantly to the relationship 

between lntere t rate (o erdraft) and the NSE Index, this relationship is positive. The 

table of All-correlation's also confirms this. 

The second pair of canonical variables X*2 and Y*2 attributes a large weight to 

variable X1. 1.615 and Y2, 0.811 respectively, this refers to the relationship between 

interest rates and market capitalization, which appears positive. This may suggest that 

investors are borrowing funds to invest in the stock market. This also presupposes that 

the stock market will offer higher rates of return than prevailing overdraft rate. The 

canonical correlation is 0.536: squared correlation, 0.287, i.e. a further 28.7% variance in 

the stock market variables is caused by variance in macro-economic variables. 

Table 1: Eigenvalues and Canonical Correlations 

Root No. Eigenvalue Pet. Cum. Pet. Canon. Cor. Sq. Cor. 

1 1.142 73.409 73.409 0.730 0.533 

2 0.402 25.846 99.255 0.536 0.287 
~--~ 

3 0.012 0.745 100.000 0.107 0.011 
-

The m cro-cconomic variable e:plain 2% of the variation in the st ck market. 

iv n th v n bl und r tu y here). 'I h unc. pl. incd varianc • ol 1 % i c u cd hy 
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This study thus rejects the ec nd null hypothesis, and accepts the alternative 

hypothesis, that states: macro- on mi' fb 't rs exert a significant level of influence on 

the stock market indicators. 

'l hl: third pair r can nical variables attributes a large weight to Xt , 1.17 and YJ, 

1.16 re·pectively. \\hich shows a positive relationship between interest rates and 

turno er. Thi eems to complement the earlier findings, since turnover is a function of 

volume of shares traded at the NSE. The canonical correlation's is 0.107: squared 

correlation is 0.011, which in this analysis is considered insignificant for interpretation. 

Table 2: Separate correlation's 

Xt X2 X3 Yt Y2 Y3 

Xt 1.000 0.861 0.599 0.570 -0.143 -0.096 

X2 0.861 1.000 0.492 0.498 -0.285 -0.219 

X3 0.599 0.492 1.000 0.056 -0.378 -0.224 

Yt 0.570 0.498 0.056 1.000 0.236 0.400 

Y2 -0.143 -0.285 -0.378 0.236 1.000 0.562 

Y3 -0.096 -0.219 -0.224 0.400 0.562 1.000 
'- -

hi table n:prc cnts the other legitimate approach dis u ·sed arlier in analyzing 

the ori 'ina I dat'l d. llowe\'cr mcth( d of canonical corrdation gl cs a . h:p further than 

thi 



Table 3: all-correlation's 

Xt Xl ~~J y, Y2 YJ X*t X*z X*J Y*t Y*2 Y*J 
Xt 1.000 0.861 0.599 0.570 -0.143 -0.096 0.917 -0.096 0.388 0.670 -0.054 0.043 

f-X2 0.861 1.000 0.492 0.498 -0.285 -0.219 0.914 -0.404 -0.039 0.675 -0.203 0.021 
lxJ 0.599 0.492 1.000 0.056 -0.378 -0.224 0.287 -0.647 0.706 0.209 -0.345 0.080 

y, 0.570 0.498 0.056 1.000 0.236 0.400 0.634 0.220 0.028 0.867 0.418 0.271 
Y2 -0.143 -0.285 -0.378 0.236 1.000 0.562 -0.090 0.518 -0.026 -0.126 0.966 -0.227 
YJ -0.096 -0.219 -0.224 0.400 0.562 1.000 -0.094 0.389 0.071 -0.129 0.726 0.675 

X*t 0.917 0.914 0.287 0.634 -0.090 -0.094 1.000 0.000 0.000 0.730 0.000 0.000 
X*2 -0.096 -0.404 -0.647 0.220 0.518 0.389 0.000 1.000 0.000 0.000 0.536 0.000 
X*J 0.388 -0.039 0.706 0.028 -0.026 0.071 0.000 0.000 1.000 0.000 0.000 0.107 
Y*t 0.670 0.675 0.209 0.867 -0.126 -0.129 0.730 0.000 0.000 1.000 0.000 0.000 
Y*2 -0.054 -0.203 -0.345 0.418 0.966 0.726 0.000 0.536 0.000 0.000 1.000 0.000 
Y*J 0.043 0.021 0.080 0.271 -0.227 0.675 0.000 0.000 0.107 0.000 0.000 1.000 

This table represents a superior analysis to the previous one and shows the 

combined overall effect of macro-economic factors on the stock market variables. 

From the algebraic equations derived earlier, the scores of canonical variables were 

calculated: first, the entire data set was standardized (macro-economic and t ck market 

data). The e cores were then ub tituted into the algebraic equation t derive a 

canonical variable core for each period in the entire data ·et. ( ec appendix for 

standardized cor f original data ·et and tandardized cores of canonical variables). 

'I he table of All-correlation's i then derived to pre ·ent the correlation's bet\\een 

anl ni I v ri bl nd the ori 1inal v riahk to off~.:r us the possibility or letter 

th n mi I v ri bl • a p n li: for c( nich.:nt ol Ill-

rrcl ti n' u 



Interest rates 

The prevailing overdraft rnt' s "m t have the most significant impact on the 

stock market vnrinbl s. The \ ll1 nical ariablcs, (sec table 3),- the overdraft rate exhibits a 

po itivc relationship with th ·to k market index variables. When correlated in isolation 

the relationship l\\t!en \erdraft rates and NSE index remains positive while the 

relation between overdraft rates and market capitalization and turnover are negative. This 

is becau e the introduction of overdraft rates has an overwhelming effect in perceptions 

in the local stock market. Investors tend to place a great deal of weight on overdraft rates 

as well as the NSE index as the major proxies for investment in the economy and little 

weight or consideration is attached on the other stock market variables. 

Treasury bills 

The second canonical correlation, treasury bills, is uncorrelated with the first 

canonical correlation, interest rates; it is however calculated each time to ensure the 

canonical correlation is maximal. In this case Treasury bills are the mo t dominant 

variable and the canonical correlation, 0.536; squared correlation, 0.287, \ hich 

repre ent th degree of ariance in the tock market that i au ed by ariance in the 

macro-ec nom1c \ariabl 

hom the table of all correlation' . we note that '1 reasur) bills arc indeed str ngl · 

po iti\'d.' corrdntcd with the O\"Crdraft rate at 0. 6. and e. ·hibit a correlation of 0.5 with 

inn. ti n. incc overdraft rall: an.: p g •c I on pt~..:v, ilin, 'I r~..:~nu·y bill 

h ' r rrcl ti n \\ith infl ti n 11 11 t little on id r tion \\ith 1c ,ard t~ 

in n m ttin t • 



When the macro-economi canoni nl nriablcs arc introduced into the equation 

we note that overdraft rate ·h " th' high 'St po itivc correlation with X* 1. 0.914 

canonical variable; whil ·hil itin 1 a negative correlation with X*2, -0.404 and with 

X*J, - 0.0. 9, (on th · Tr \l'Ur) htll ·and inflation respectively). 

This show· that inYe ·tors place greater emphasis on overdraft rates while 

undertaking inve tment deci ions, as opposed to treasury bills and inflation. 

A imilar cenario emerges when stock market canonical variables are introduced into the 

equation, the first Y* 1 (NSE index) exhibits a high correlation with treasury bills, 0.675 

and subsequently weak correlation's with Y*2,(Market Capitalization) -0.203 and Y*J, 

(turnover) 0. 021. The higher correlation is associated with the NSE index as the dominant 

variable showing that the investors in this market place most emphasis on the NSE index 

as a proxy for investment in the economy. 

It is vital to note that where both macro-economic variables and stock market 

variables were introduced to the canonical correlations from the correlations between 

individual ariables, the canonical correlation variables exhibited higher coefficient 

particular! a regards interest rates (overdraft) and the index. Intere tingly n ugh 

previou ly p iti\e correlations between the other ariable , trea ur bill , inflati n, 

market capitalization and turno\er either turned negative or dropped ignificantly. '(hi · 

reflect the im t.: tor' trait. in thi market i.e. tht.:ir prt.:oc upati n with \·erdra!t rates and 

th main dt.:tt.:rminants of th~.:ir in \'I.~ tmcnt dcci 'ions in tht.: cc< no my. 



Inflation 

The third canonical corrd, tic n *1,(inllation) is uncorrelated with the previous 

two canonical con·clution's. In thL· ·a' inflation was taken as the dominant variable; the 

canonical corrclution, 0. I 7: ·quar ·d correlation, 0.01 1, this is a very low variance which 

in canonical corrdnlion anal · i is considered insignificant for interpretation. 

However. in11ati n i' a critical variable in any economy and its low coefficient here is 

imply becau e local investors pay little or no regard to inflation in their investment 

decisions. 

This can be justified by examining the table of all-correlation. It shows a 

significantly high correlation between inflation and the other two macro-economic 

indicators i.e. with overdraft rates, 0.6 and with treasury bills, 0.5 . The correlation's of 

individual stock market variables with inflation, presents a different picture i.e. very low 

(negligible) correlation's with the, NSE index, 0.056, market capitalization, -0.4 and 

turnover -0 .2, this suggests that activity in the Nairobi stock exchange does little i[ 

anything to incorporate inflation. 

n further examination and introduction o[ the macro-economic canonical 

variable we ob en e 10\ correlation' bet\veen inflation, XJ with X* t ( erdra[t rates), 

0.3, and high negati' e correlation \ ith X 2 (tr a ury bill ), -0.65, but a ignificantly high 

p sitivc corrdation with X*J (inflation), 0.7 6. 'I he intr duction of the ther two 

v riubl f\'l:U tor dttcl: inflation codticicnt rl:grc · cd on it ·ct from 1 t 0.70 . 

Th k mark t unonical vari tbk Y 1 (imk. . 0."'09. Y 2 lmarht 

pit liz ti n.- . 5 nd Y 0. I hi r ult u t th tim \lll\:ll\ in 



the Nairobi stock exchange doe little to in rp rat inOationary tendencies in the macro

economic environment. 

NSE Index 

There c · ist, u ' ibnilicant po itive relation between NSE index and overdraft rates, 

0.57 and ' ith treu ury bill . 0.498, but very weak relationship between NSE index and 

inflation, 0.056: when the variables are correlated individually. It shows that inflation is 

not considered a major factor in investment decisions in the Kenyan stock market. The 

overdraft rates and treasury bills play a pivotal role in investment decisions the NSE. 

The NSE index has a low correlation with the market capitalization, 0.236, but slightly 

stronger relation with turnover, 0.4. 

The weak relation between NSE index and market capitalization is due to the low 

trading activity and few firms quoted that are actively trading. The composition of market 

capitalization at the Nairobi tock Exchange is such that less than 10 % of the firms 

account for over 40% of market capitalization. Thus, any movement by few percentage 

point give an impres ion of market reco ery, incc E index is bia ed toward 

c mpanie with large capitalization. This tati tical di tortion rna account [i r the low 

correlation bctwc n · mdex and market capitalization. fhc other p · ible explanati n 

i ~ that not many li ·ted c mpamc ell new ·hare . 

'I h intr duct ion of macro-economic canonical variahh.: cau. e · a higher p )Sill'~.: 

orrcl ti n 'ith • '•t. 0.6 4 lnt~.:rt: t rat ). htm in on t: a 1 Hin th~.: pr l ccupati m ' ith 

in im tm nt 

ith , ' 2 0. 2 tr ury bill thu i ni fi ntl I ' r. 



The stock market canonical variable Y* 1. ind 'X) reduced the correlation of the NSE 

index on its own from l to 0. 7 lu to th inclusi n on the other variables (market 

capita lization and turnov r). 

The correlati lll lt' marl-- 't apitalization and the NSE index increases from 0.236 

to 0.42, showing that im e t r u e the S ... index as the major determinant of investment 

activit at the tock e. change and not market capitalization or turnover. 

Market capitalization 

There are weak negative correlation's between market capitalization and all 

macro-economic variables when the variables are correlated individually, showing that 

quoted firms at the NSE do not issue shares based on the prevailing rates of macro

economic variables. There is however a significant positive correlation between market 

capitalization and turnover, 0.562. This suggests that as market capitalization increases so 

to does the turnover. 

n further examination we note that the macro-economic canonical variables 

hov weak correlation' especially X*t, (interest rates), -0.09 and X*3, (inflation), -0.03, 

however. X*2 tr a UI) bills) e. hibit ignificant p iti e c rrelation, 0.52 i.e. bet\ een 

market capitalizati nand trea ury bill . 1 hi how that in ·c tor ma pt n t t im c ·t in 

han; traded ~ t th to k c:changc but rather inve t in trca UI)' bill wh se ) idd will 

pr~;;~um bly b~.: hi h~.:r than prevailin r turn at the tock e ·chang~.:. 

., h k m rk t an ni imilarly ~ how\\~.::, k ne 1ati\c orr htinn', 

ith m rk t pit liz ti n n Y 1. . . . -0.1 nd mY . turn l\~o:r - • -1. 



however Y*2 (market capitalization). hn a high po itive corre lation with individual 

variable market capitalization. 

Turnover 

This ' lo~.:k. murk. 'l 'ariable reflects weak negative correlation's with all macro

economic variable when c rrelated individually i.e. with overdraft rates, -0.096; treasury 

bills, -0.219; inflation. -0.224. A possible interpretation is that activity represented by 

turnover at the stock market has little to do with the macro-economic variab les, in other 

words investment activity/decisions at the bourse does not reflect prevailing macro

economic conditions as represented by the three macro-economic variables under 

consideration here. 

When correlated with the other stock market variables, we find a weak but 

positive correlation with the NSE index, 0.4 and a higher positive correlation with market 

capitalization, 0.562. Ideally the turnover should reflect or capture all movements in the 

index, but this is not the case here. 

When macro-economic canonical variables are observed we note low c rrclation' 

between turnover and X*t (o erdraft rate ), -0 .094 and X*3 (inflation), 0.071. higher 

po itiv carr lation with X*2 (Trca ury bill ). 0.4; ·howing that de pite lm trading 

activity a r fleeted in the indc:. investor · opt t invc t in trca 'Ury bill · a· alternative 

invcstm nt . J\ c.:arlh:r c.:cn \\c.: note that high yield on treasury bill · makes the attractive 

ptinn t inv to . r li cau c.: an ( (.1\c.:r c.: c.:l e t on inv. tmc.:nt in hnr~.: . at the.: ll ek 

rn rk t. 



This claim is further justified by b r ing the effect of stock market canonical 

variables that showY* 1 (N .. E indc ' ) tL havinn a very weak negative correlation, -0.129 

with turnover. While on th · oth r h.md "'2 market capitali zation), 0.726 and 

Y*1 (turnover). 0.67. wh •n · l!T ·lat ·d v ith turnover. 

From Table .., . we ee the matrix for all-correlation's between the six variables and 

the thr e can nical variables. The quadrant above and to the left is the original correlation 

matrix i.e. correlation's between the three macro-economic variables and the three stock 

market ariables. 

The quadrant below and to the right contains the correlation's between the 

canonical variables i.e. between X*1 and Y*1 , 0.730; (overdraft rates and NSE index), 

X*2 and Y*2, (treasury bills and market capitalization), 0.536: and X*3 and Y*3, (inflation 

and turnover), 0.1 07. We can also observe that the second pair is indeed uncorrelated 

with the first pair and third pair of canonical variables and the third pair is also 

uncorrelated with the previous two pairs of canonical variables. 

The quadrant belo and to the left (or above and to the right) contain the 

11 tructur correlation' II i.e. the correlation' betv,:een the original ariable and the 

canonical variabl . a interpreted earlier. 



4.2 SUMMARY OF FINDING A D I TERPRET A TIONS 

THEORETICAL TMPLI ' II( ' 
' 

4.2.1 CAPlTAL M RKKr TllEOR 

The main lh~me f thi · theory is that holding a diversified portfolio reduces risk; 

that the tock market proYide opportunities for investors to reduce risk. However, at the 

tock market ti1e e investors will only be compensated for market risk. The other risk 

component (specific risk) can be diversified away depending on the prowess of he 

portfolio managers. The implication is that the stock market itself will indeed award 

returns commensurate with that portion of risk that could not be diversified away. 

From the study carried out here, we can see that the stock market in the past five 

years has only been able to account for 82% variance of total returns; based on the 

macro-economic variables under consideration, implying that the remaining 18% of 

returns is explained by other factors. 

The obvious question would be that if the E can only account for 82% variance 

in total returns. is that level of variance acceptable to investor . 

Inve tor at the hould look for other factor to e ·plain the eemingl) high lc el f 

variance that is unexplained. 

One of the fundamental tenet f finance i that m jority of im·c t r arc ri. k 

i.e. th y (fl.: nly \\ illing to undt.:rlakc im·c tm nts with kast lt.:vd or risk and 

nuld b one c. ·planation tor the < h t.: i< n \\ ith the ri k free 

n m ly tr ury bill \\hi h r 1 w ri k - hi h return l ml in ti n '\ 

in' tm nt in th 



4.2.2 INVESTMENT THEORY 

This theory asserts the nc d t iivl:r.'if n s portfolio in order to reduce risk. 

fndivicluals give up immcdiut pn~ · ·ssion I ·onsumption of savings for an anticipated 

future amount that will b · uvaila I' (I r c n umption in the future; this trade-off provides 

the ba ·is for ·a ing. what happ n to those savings over time is investment. 

ln 'StOI" inve ting locally in the past five years would only account for 82% of 

variance of their returns in the prevailing macro-economic conditions, given the variables 

w1der consideration in this study. 

The investors should assess this percentage of variance and whether it is adequate to 

compensate them for : 

Time funds were committed 

The expected rate of inflation 

The uncertainty over future payment. 

Having taken into account the above, they can at that point decide whether to 

make any future ime tment given the past performance i.e. wi ll the prevailing return at 

the · · c mpen ate fi r all the components of ri k incurred (market mea ure of ri k -

b ta. and fundamental of ri k) 

In es nee the I ha n t pr vidcd invc tor with a viable mean r ri:k 

iver iii atit n, thi b cau c thl; pacl;ntage f unacc untcd /unc. ·plainl;d , .. rian c 

th 

hi h. •1 hi \ ould imply that im~.: tor ltlach hu tC ri k premium lba cd on 

\ ri bl in th tu l • ' hi! und rt kin , im tm nt d d il n but pwjc l 



or investment opportunities that are bound to fG'·r commensurate high returns for this 

high risk premiums arc simply not m nihbl ~ lc 'all . 

4.2.3 EFFI lbNT M H.KilT 11\'POTIIESI 

This thcor. implie , that hare prices reflect all information as soon as it becomes 

available and di count future expectations and no arbitrage opportunities exist in the 

efficient market: this implies efficient allocation of scarce resources within an economy. 

The macro-economic variables in this study fail to account for 18% variance in 

total returns at the stock market. This level of unexplained variance appears too high, and 

an inference can be made, that access to information is uneven and that share prices do 

not reflect their true Risk- Return ratios. 

The assertion here is that share prices are affected by overall market factors and 

the movement of the index may be taken as a proxy for expectations about the economy. 

This signals a misallocation of resources, given that a high degree of variance of total 

returns is explained by other factors. The resultant effect of misallocation of resource 

' ould be the ero ion of in e tor confidence in the market, which would lead to low 

do\ n in economic grO\\th. (The di tortion of hare price on it own can cau a 

misallocation of carcc rc ource ). 



CHAPTER FIVE 

5.0 CONCLUSIONS 

Nairobi Stock F · ·hnng' pre· ·nts investors with a serious predicament, in that it is 

failing in its role u · a financial intermediary, given that it does not provide potential and 

current invc tor with incenti es to save (which would provide adequate funds for 

investment opportunitie ). This is because the unexplained variance appears too high for 

a rational risk-averse investor. From the appendix of data analysis output; variance in 

dependent variables as explained by canonical variables for canonical variables one and 

two is approximately 81%. The variance in co variates (macro-economic variables) as 

explained by canonical variables one and two at approximately 78%, the difference of 

which is the unexplained variance in the stock market returns. 

Given the above it is therefore difficult to increase volume of investment, since 

investors will lack access to funds other than their own. Given that the stock market does 

not provide incentive to save, thus being unable to raise volume of investment, it 

become difficult to improve efficiency of inve tmcnts currently being undertaken. 

'I he. e findings paint a bleak. picture of the current tate of the t ck market in 

Kenya. i Ul:s uch a high percentage of uncxplaincdfunac unted for varianc~.: in the 

tock m rk t hav in:: l implication on the risk- return r. tio .. invc tor would attach to 

im· tm nt I cally. 'I hi would lc, d to hi h~.:r o t of crl:dit in thl: markt.:t 

n I thi ul v ilt ility 111\ tm nt o p< rtuniti r 

r turn hi h r th n pr \' ilin pri 



This depicts a worse scenario a r gard c on mic growth in this country, this 

would fortify the argument that lac\.. r, i '\ I< pcd financial system restricts economic 

growth. 

Another implkutiou )r · n ·rn \ ould be the allocation of scarce resources in the 

economy, seeing that the ·t ck market presents the most viable means of investment 

(for lack of an alternatiYe im e tment mechanism in Kenya), we can assert that with high 

variances in total returns that are unaccounted for, at best reflects a misallocation of 

already scarce resources, this has an adverse effect on investor confidence, since the 

willingness to buy and hold/trade in securities at the stock market is severely eroded, this 

would explain the recent down-tum in major indicators of the Nairobi stock exchange. 

In conclusion however, this study has established that macro-economic indicators 

have a significant influence on stock market variables, thus we can reject the null 

hypothesis that states macro-economic indicators have no influence on the stock market 

indicators and accept the first alternative hypothesis. 

The econd null hypothesis is also rejected and we accept the alternative 

hyp the ·i that tate - that macro-economic indicator e ·ert a ignificant level f 

influ nee on the tock mark t indicator . 

·1 hi tudy i f the opini n that " t ck mark t d cs matter [i r inv :trm:nt". 

1 o ew v tcmatie studies that have hccn done, it i unlikcl · that . . 

m tm nt n h hi h untri f: 



The most favourable contribution f the tock market would be in the 

liberalization of capital markets, in th 11 th' simply pre ent alternative choices for 

institutions, savers and firms fa 't: I \\ ith lankin, cartels or repressed interest rates. 

Evidence shows that NSF is at b • ·t a fragmented capital market. There are too few shares 

trading to form a conlinuou , ecurit market line i.e. securities at NSE do not reflect their 

true risk-return ruti . fhe implications on investment paint a dim picture of investment 

prospects and potential at the airobi Stock Exchange. 

5.1 RECOMMENDATIONS 

The prevailing circumstances are not beyond reproach, but to effect any 

meaningful turnaround, will require unwavering commitment from the government in the 

formulation and implementation of responsible policies that actively promote capital 

market development in this country. 

Given that financial system development leads to economic growth, the 

government should seek ways of achieving certain combination of growth and 

distribution of income per head that is een as ati factory. 

1 lowcver, it i important to note that the a ailability and efficient u e of finance 

can never be a ufficicnt conditi n for c on mic growth but hould b n a nl on a 

numb r of nccc ary input : . uch a - natural rc ourcc , lab ur, manag m nt appr a h, 

t chnology 

') h a matt r of ur, n y din.: thl: lund·m1l:ntal o ri k i.l: . 

Uln ri k. n ' th 

intr u ti n uniti m ·n t t nt i utin' 



uncertainty in the market. This legislation mu t b accompanied by efficient and effective 

regulation, by that arm of the governm 'nt 'hargcd with that responsibility, Capital 

Markets Authority. 

An ethics lwurd should b' in titutcd to govern all market participants. To ensure 

adherence to g 'nt.:rall ' accepted professional principles, to rid this country of the 

debilitating eli eels of c rruption at all levels. 

Thi stud i of the opinion that if these measures are incorporated we will see a 

more stable macro-economic environment. Given its significant influence on the stock 

market variables, it will serve to bring more stability in the stock market. This will 

greatly reduce uncertainty and lower the price of credit in the Kenyan economy, this will 

have the resultant effect of bringing about financial system development and by extension 

much needed economic growth. 

This will also dispel the current debate for financial repression i.e. controlling of 

interest rates, which is fundamentally ill conceived. It assumes that all investors fall into 

one risk class and thus deserve uniform rates of interest; this will distort actual rates from 

the equilibrium intere t rates that would exist in a competitive market for money . The 

re triction that would be put in place b government ' ill di courage de elopment of 

tinancial in titution and in trument and lead to incomplete or tunted financial market . 

Rcprcs cd intcrc ·t rate us umc that the p riod of time fund are committed i. irrdc\ ant. 

thi ''ill cnu un uc unc rtainty in the apital n1. rk t. in c longcr loss of liquidity ''ill 

n t b I ri k. 

liz ttil n I • lin 

'th th rli r r th 



risk premium required by investors and r at n nducivc environment for investment 

activity. 

5.2 LIMITATIONS 

The most obvi us limitation is in regard to the number of firms listed at the 

Nairobi tock Exchange a being too few, the data collected may not capture events 

taking place in the broader economy, nevertheless it was used to represent the market as a 

whole. 

The assumption of uni-directional causality i.e. that Macro-economic indicators 

cause or influence changes in the stock market indicators; in a market as small as this 

one, it would be unrealistic to expect activity at the Stock market to influence Macro

economic indicators as would be the case in more developed economies. 

The applicability of Capital market theory to less efficient markets, such as the 

Kenyan one; is uncertain, nonetheless its intuitive appeal still remains, in the approach to 

issues in portfolio management and investment. 

5.3 G E TIO. ORF RTHERR R II 

httun.: n: ·carch in thi area may con ider adding more \'ariable to b th id · 

und r consideration i.e. 1acr -ccon mic indicator and 'tock market indicators. with the 

, im of r, i in' the curn:nt unc:plaincd lc\'d of variance to a htghcr pcrccnta 'C . thcr 

Ill i the cmin 11)' high unc ·plain d v·tri tion, in lt ck mark t 

mpk I ·tivit • ·m l 

in m lin' 



This research may be furthered by und r1nking it in the wider East African region, 

to compare our competitive advantag . ir, n , a r'gards investment, this would probably 

give a clearer picture us to why im ,' It rs or' opting to invest elsewhere and not in Kenya. 

This rc 'cnrch could b broken-down and carried out in the four sectors we 

currently ha e at the airobi tock Exchange, to help pin-point which sector represents 

the highe t mi -allocation of resources and give direction to government policy makers 

on steps to be taken to remedy this anomaly. 

A case in point would be the agricultural sector. It has been common to hear that 

"our agricultural sector is the back-bone of the Kenyan economy", yet at the Stock 

exchange this sector only represents approximately 10% of total Market capitalization, 

this situation is obviously in need of quick remedial action. 

This tudy could possibly be carried out annually, to observe the trends of 

variance either up\\ard or downward of explained ariance in the tock market and the 

policy and inve tment implication thi rna ha eon our econom . There ult c uld al 

he in orp rated into the budget-making proces with ~ cu b ing n inve tment 

promotion and not empty rhetoric . 
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APPENDICES 
Original Data set 

Market cap Over Draft 
PERIOD 

Jlln-97 113607.79 521.20 28.7 
3473.99 117231.00 642.28 28.4 21.4 9.65 
3354.72 113861.41 669.11 28.5 21.4 7.33 
3288.84 120045.72 468.99 28.2 21.1 7.35 
3460.55 126697.10 539.89 28.9 20.4 6.93 
3530.43 128367.36 751.12 28.5 19.4 4 .76 
3466.92 128447.21 556.54 27.7 18.5 4.58 
3403 .22 125483.65 424.58 27.4 19.7 5.74 
3447.41 123027.97 497.56 29 26.2 6.79 
3314.85 118551.14 400.99 29.7 27.1 6.53 

109016.54 346.68 30.3 26.8 5.30 
26.4 5.42 

J~n-98 :. 

.J~n-99 129450 54 520.67 
2988 88 127099 24 352.30 22.9 8.9 2.54 
2815.29 120181.14 516.18 21.1 8.8 2.26 
2767.89 117051.60 653.89 20.9 9 2.47 
2760 .05 11761603 508 .76 20 5 96 4.51 
2756 43 119014.69 449.10 20 9 II 3 5.04 
2744 55 119833.50 373.75 21 14.5 4 89 
249 5 112126.62 535.23 22 14.8 5.92 
-428 09 108585.71 376 48 22.5 15 .8 6 .57 
2309 105091.05 161.27 23 .1 17.6 6 .58 

1050 1.28 225 .84 24 .8 18.1 
106737.96 248.22 25.7 20 

J 106219 ~1 2261 25.9 20 
10991 S7 23&54 14 
lJ 7. 7 S9. IJ.l 
ll'J a l(}l A6 12 

17.39 7 9 112 S2 



Standardized scores for original data set 

zinlfation zmktcap zindex 
-0.81712 -0.76099 l.l6967 
-0.92735 -1.46742 0.71622 
0.19067 -2.30581 
0.17886 -1 .82707 

0.02533 -1.69066 
0.76543 -0.857 0. 
1.35593 -0.88 121 

1.2772 -0.9759 1 

1.041 - 1.07692 
1.19846 -1.27398 
1.43467 -1.5495 1 0.24077 
1.33231 -1.38713 0.42297 
0.74968 0.08931 1.33978 
0.74574 0.45417 1.333 

-0.16757 0.11485 1.0314 
-0.1597 0.73761 0.86481 

-0.32504 1.4074 1.29902 
-1.1793 1.57559 1.47572 

-1.25016 1.58363 1.31512 
-0.7935 1.2852 1.15404 

-0.38015 1.03792 1.26579 
-0.48251 0.58711 0.93058 
-0.96672 -0.37302 0.25225 
-0.91948 0.16011 0.42557 
-0.29748 1.16823 1.0886 

1.1276 1.13272 1.05039 
1.78897 0.22995 0.67379 
1.77322 -0.54824 0.17237 
1.19846 0.71472 0.17599 
1.41498 0.5974 -0.09936 
1.44648 0.31848 -0.19882 
0.79298 0.32106 -0.2 1288 
0.24185 -0.12658 -0.34523 
0.21035 -0.37451 -0.53903 
0.07651 -0.78531 -0.91821 

-0.01404 1.64145 0.03848 
-0.75807 1.68467 0.09264 
-2.05325 1.44789 0.1063 
-2.16347 0. 5124 -0.33266 

-2.0808 0.4361 -0.45252 
-1 .27772 0. 9294 -0.47235 
-1.06907 0.633 8 -0 4815 
-1.12812 0.71624 -0.51154 

-1.1 4638 

-1.3 1178 

-1 61209 

zoverdraft 

0.25574 

0.288 18 

0.-t 1192 

0.·1 0 6 

0 41792 

0 48279 

0 25574 

0 28818 

0 288 18 

0.41792 

0.5801 
0.5801 

0.51523 

0.41792 

0.45036 

0.35305 
0.5801 

0.45036 

0.19087 

0.09356 

0.61254 

0.83959 
1.0342 

1.06664 

1.06664 

1.06664 

1.19638 

0.70985 

1.16395 

0.80715 

1.00177 

1.13151 

0.87202 

0.83959 

0 54767 

-0 13349 

-1.04169 

-1.36605 

-1.94989 
-2.01476 

-2.14451 
-2.01476 

-1.98233 

-1.65797 

-1. 9579 

-1 .30118 

-0.7 

-0 
·I 
-I 

77 

zt-bills 

0.2046 

0.98868 
1.10545 

0.68839 

0.32137 

0.27133 

0.28801 

0.25464 

0.40479 

0.70507 

0.17123 
0.25464 

0.25464 

0.22128 

0.22128 

0.17123 

0.05445 

-0.11237 

-0.26251 

-0.06232 

1.02204 

1.17218 

1.12214 

2.72366 

1.03872 

1.03872 

1.10545 

1.1555 

1.05541 

0.90526 

0.77 18 

0.63834 
0.40479 

0.08782 

-0.41266 

-1.26347 

-I 56375 

-1 .86404 

-1.88072 

-1.84735 

-1.74726 

-1.46366 
-0.929 I 
..() 87977 

-0.71.94 

zturnover 

-1.16153 

-l.l6511 
-0.74277 

-0.72661 

-1.64728 

-0.04586 

-0.87777 

-0.07034 

-0.76438 

0.75948 

-0.35651 
-0.08977 

0.94111 

1.88215 

2.09067 

0.53533 
1.08637 

2.72805 

1.21577 

0.19018 

0.75738 

0.00684 
-0.41526 

-0.35005 

-1.03834 

0.66606 
0.35495 

-1.48469 

-0.3342 

0. 16041 

-0.06684 

0.10189 

0.15404 

-1.1728 

0.03256 

0.93699 

0.93699 

-0.3 7158 

0.9021 

1.97238 

0.84443 

0.38075 

-0.204 7 

1.05015 

-0 I 3 

-1. 5627 



Standardized Canonical scores. 

x•t X*2 X*3 Y*l Y*2 Y*3 
0.6104735 0.9273833 -0.55430292 1.87611196 -0.69028795 -0.61906885 

1.03166695 0.0506091 -1.68450756 1.471 12 -1.33152927 -0.01163577 
0.74184665 -0.9672964 0 -I. 99244851 1.20811659 

0.5836512 -0.353049 -1.609259 17 0.79640383 
0.45431995 0.2264 156 - 1.69027976 -0.39497076 

0.189088 -0.31326255 -0.63038607 0.73479598 
-0.21034675 -1.2688459 I 0566 1014 -0.82505075 -0.21043185 
-0.1694483 - 1.0968261 0.48425911 -0.75858067 0.80479268 
-0.0085818 - 1.0682721 0.86266034 -0.98232113 0.08970162 
0.1635986 -1.40627 - 0.08144922 -0.83031199 2.03435516 

-0.04586465 -0.666445 0.59562814 -1.29671451 0.98123469 
0.03210205 -0.6782809 1._5154588 0.64762598 -1.08106091 1.15430239 
0.21261535 -0.22372115 0.7701375 0.98147326 0.47251406 1.07361811 
0.1247175 -0.3330592 0.69997968 0.49426708 0.96784682 1.84156447 

0.51029155 0.596109 0.10227072 0.11244396 0.69213466 2.37415491 
0.41021825 0.49746415 0.06356514 0.59174326 0.84108369 0.00121709 

0.5966698 1.1770259 0.37669476 0.72379717 1.56635219 0.06238959 
0.7597824 2.0077878 -0.13745256 0.12717912 2.07876042 1.82907637 

0.52169925 1.85492185 -0.28137954 0.66100064 1.73923582 0.05604057 
0.3569619 0.9951218 -0.35606136 1.00104346 1.2547575 -0.8770117 

1.07867035 0.0051033 -0.97059228 0.88295814 1.19167777 0.00862722 
1.3603588 0.27186985 -0.98518122 0.92549595 0.61625955 -0.4759759 
1.6779804 1.1170594 -1.024842 0.50473464 -0.35338435 -0.1383685 
2.4048212 -0.9899068 -3.183324 0.6002099 0.11869849 -0.53152141 
1.4009082 0.637094 -0.40497552 1.51785605 0.88846951 -2.20408864 
0.8380016 -0.7309828 0.58688016 0.68503458 1.21701481 -0.19180674 

0.70604005 -1 .2444515 1.10610132 0.52832162 0.36248851 0.23687831 
0.36258835 -2.08114345 0.45622962 0.93829603 -0.73517848 -1.22898363 
0.89196455 -0.66388355 0.72681894 0.2646948 0.53467583 -1 .01989072 
0.46591965 -1 .24977675 0.66906966 -0.24733935 0.50385409 -0.35189061 
0.54230445 -0.78953825 1.10447538 -0.21647676 0.21442618 -0.37120412 
0.83963105 0.22351905 0.9872115 -0.31057613 0.25036311 -0.17789629 
0.75372005 0.6418135 0.625 12332 -0.42659194 -0.12128513 0.27712092 

0.5987171 1.03807945 1.00647846 0.01358417 -0.63384948 -1 .05287178 
0.2030491 1.35574865 1.26844758 -0.90868439 -0.76676442 0.69953318 

-0.66513555 1.46567245 1.5927951 -0.57867864 1.53652834 -0.3 7604381 
-1.2011427 1. 10956785 0.43034598 -0.52563318 1.5796496 -0.41229945 
-1 .0728125 2.22548205 -0.43259682 0.12634047 1.11093095 -t.nl884 
-1 .4834192 1.41040925 - 1.16918418 -0.85994922 0.7518366 0.3628967 
-1..5506829 1. 1822326 -1.2339948 -1.45279992 0.70636856 1.88409366 

-1.92211775 0.06 61075 -0.966 1839 -0.95353495 0.50925778 0.52060033 
-1 . 7765575 -0.295499 -1.06392 2 -0.76240183 0.52335183 -0.14497307 
-1 . 8928955 -1.8102021 -0.53015307 0.46101387 -0.90109013 
-1.37 0075 ·I 2181425 -1.70 II I 65 

-1.0 25267 -1.26 99031 
-1.27 06 ..() 7695505 I -1.25 



DATA ANALYSIS OUTPUT 

SPSS forMS WINDOWS R~lease 6.0 

* * * * * * A n a 1 y s i s 0 f v r i a n c e * * * * * * 

.· 
52 cases accept d. 

~ 0 cas s r j c d b c us 0 out-of-range factor values ; 
1 case reject d b c us of missing data. 
1 non-empty cell. 

1 design will be processed. 



SPSS forMS WINDOWS Release 6.0 

* * * * * * A n a 1 y s i s 0 f V a r i a n c e -- design 

EFFECT .. WITHIN+RESIDUAL Regr ssion 
Multivariate Tests of Signi ic nc (S = 3, M = - 1/2, N = 22 ) 

Test Name v lu Approx. F Hypoth. DF Error DF Sig. 

Pillais .83155 6.13565 9.00 144.00 
Hotellings 1. 55624 7. 72359 9.00 134.00 
Wilks .32906 7.21046 9.00 112.10 
Roys .53324 

Eigenvalues and Canonical Correlations 

Root No. 

1 
2 
3 

EFFECT .. 
Univariate 

Variable 

NSEINDEX 
MKT.CA.P 
TURNOVER 

Variable 

NSEINDEX 
MKT.CA.P 
TURNOVER 

Eigenvalue Pet. Cum. Pet. Canon Cor. 

1.142 73.409 73.409 .730 
.402 25.846 99.255 .536 
.012 .745 100.000 .107 

- - - - - - - - - - - - - - - - - -
WITHIN+RESIDUAL Regression (Cont.) 

F-tests with ( 3, 48) D. F. 

Sq. Mul. R Adj. R-sq. Hypoth. MS Error MS 

.45175 

.27649 

.16552 

Sig. of F 

.000 

.001 

.032 

.41748 1159335.228 87937.27385 

.23127 471875587.8 77174500.31 

.11336 46027.60419 14503.67984 

Raw canonical coefficients for DEPENDENT variables 
Function No. 

Variable 

NSEINDEX 
MKT.CA.P 
TURNOVER 

1 

.003 

. 000 
-.004 

2 

.000 

.000 

.002 

3 

.000 

.000 

.009 

-

1 * * * * * * 

of F 

.000 

.000 

.000 

Sq. Cor 

.533 

.287 

.011 

- -

F 

13.18366 
6.11440 
3.17351 

- -



SPSS forMS WINDOWS Release 6.0 

* * * * * * A n a 1 y s i s 0 f V a r i a n c e -- design 

Standardized canonical coefficients for DEPENDENT variables 
Function No. 

Variable l 2 3 

NSEINDEX 1. 068 .149 .044 
MKT.CAP -.lll .811 -. 894 
TURNOVER - . 467 . 213 1.163 

- - - - - - - - - - - - - - - -
Correlations between DEPENDENT and canonical variables 

Function No. 

Variable 

NSEINDEX 
MKT.CAP 
TURNOVER 

1 

.867 
-.126 
-.129 

2 

.418 

.966 

.726 

3 

.271 
-.227 

.675 

- - -

1 * * * * * * 

- - - - - - -

Variance in dependent variables explained by canonical variables 

CAN. VAR. Pet Var DE Cum Pet DE Pet Var CO Cum Pet CO 

1 
2 
3 

26.135 
54.501 
19.364 

26.135 
80.636 

100.000 

13.936 
15.634 

.222 

13.936 
29.570 
29.792 

Raw canonical coefficients for COVARIATES 
Function No. 

COVARIATE 1 2 3 

OVERDRAF .248 .524 .379 
TBILLS .075 - .220 - .232 
INFLATIO -.154 - .374 .271 

- - - - - - - - - - - - - -
Standardized canonical coefficients for COVARIATES 

CAN. VAR. 

COVARIATE 1 2 3 

OVERDRAF . 765 1 . 615 1.170 
TBILLS . 450 -1.320 -1.392 
INFLATIO -.395 -.960 .696 

- - - - - - - - - -



SPSS forMS WINDOWS Release 6.0 

* * * * * * A n a 1 y s i s 0 f V a r i a n c e -- design 1 * * * * * * 

Correlations between COVARIATES nd c nonical variables 
CAN. VAR. 

Covariate 1 2 3 

OVERDRAF .917 - .096 .388 
TBILLS . 914 - .404 -. 039 
INFLATIO .287 - .647 .706 

- - - - - - - - - - - - - - - - - - -
Variance in covariates explained by canonical variables 

CAN. VAR. Pet Var DE Cum Pet DE Pet Var CO Cum Pet CO 

1 31.240 31.240 58.586 58.586 
2 5.657 36.897 19.720 78.306 
3 .249 37.146 21. 694 100.000 

- - - - - - - -

VARIMAX rotated correlations between canonical variables and COVARIATES 
Can. Var. 

DEP. VAR. 

NSEINDEX 
MKT.CAP 
TURNOVER 

- - - - - - - -
Transformation 

1 
2 
3 

- - -

1 

.567 

.903 

.216 

Matrix 

1 

.755 
-.483 
-.4 43 

2 

.327 

.233 

.952 

2 

-.021 
- .693 

.720 

3 

.756 

.361 

.218 

3 

.655 

.535 

.534 

Regression analysis for WITHIN+RESIDUAL error term 
--- I ndividual Univariate .9500 confidence intervals 
Dependent variable .. NSEINDEX 

COVARIATE B Beta Std. Err. t-Value 

OVERDRAF 
TBILLS 
INFLA.TIO 

110.93670 
-3 .28831 

-67.39071 

.88028 
-.0508 4 
-. 44489 

28 . 773 
13.619 
20 . 237 

3.856 
- .241 

-3 .330 

Sig. of t 

.000 

.810 

.002 

-



COEFFICIENTS FOR ALL-CORRELATIONS 

SPSS for MS WINDOWS Release 6.0 

Correlation oefficients 

X*l X*" X*3 Y*l Y* 2 Y*3 

X*l 1. 0000 - .0035 .0035 .7302 - . 0011 .0005 
52 ) 52) 52) 52) 52 ) 52 ) 

P• p .980 P= .981 P= .000 P= .994 P= .997 

X* 2 -.0035 1. 0000 - .0096 - .0079 .5356 -.0078 
( 52) 52) ( 52) ( 52) 52) 52) 
P= .980 P= P= .946 P= .956 P= .000 P= .956 

X* 3 - .0035 -.0096 1.0000 -.0007 - .0021 .1071 
52) 52) 52) 52) 52) 52) 

P= .981 P= .946 P= P= .996 P= .988 P= .450 

Y* l .7302 -.0079 -.0007 1.0000 .0071 .0270 
52) 52) 52) 53) 53) 53) 

P= .000 P= .956 P= .996 P= P= .960 P= .848 

Y* :::. -. 0011 .5356 -.0021 .0071 1.0000 .0022 
52) 52) 52) 53) 53) 53) 

P= .994 P= .000 P= .988 P= .960 P= P= .988 

Y* 3 .0005 -. 0078 .1071 .0270 .0022 1. 0000 
52) ( 52) 52) 53) 53) 53) 

P= .997 P= .956 P= .450 P= .848 P= .988 P= . 
ZINDEX . 6335 .2201 .0280 .8662 .4250 .2966 

Yl ( 52) ( 52) ( 52) ( 53) ( 53) ( 53) 
P= .000 P= .117 P= .844 P= .000 P= .002 P= .031 

ZINFLAT .2830 - .6534 .7083 . 2091 - . 3454 . 0797 
X3 ( 52) ( 52) ( 52) ( 53) ( 53) ( 53) 

P= . 042 P= . 000 P= .000 P= .133 P= . 011 P= . 570 

ZMKTCAP - . 0904 . 5179 - . 0260 - . 1230 .9650 - .2292 
Yz ( 52) ( 52) ( 52) ( 53) ( 53) ( 53) 

P= .524 P= .000 P= .855 P= .380 P= . 000 P= . 099 

ZOVERDRA .9154 - . 1039 .3875 .6696 - . 0537 .0430 
Xl ( 52) ( 52) ( 52) ( 52) ( 52) ( 52) 

P= .000 P= . 464 P= . 005 P= .000 P= .705 P= . 762 

ZTBILLS .9129 - .4 094 - . 0386 .6748 -.2031 . 0214 
X2 ( 52) ( 52) ( 52) ( 53) ( 53) ( 53) 

P• .000 P• .003 P= .786 P• . 000 P= . 145 pa .879 

(Co ici n I (C I 2- il d Si ni ic nc ) 

•• .. pr n d co c n c nno b co u d 

1 



SPSS forMS WINDOWS Rele a se 6 . 0 

ZTURNOVE 
Y3 

X* l 

- .0 938 
( 52) 

p . 508 

(Coeffi c ient I (Cases) 

Correlation Coefficients 

X*. 

.38_1 
( 52) 

P• .00 

X 

. 0711 
( 52) 

P= . 617 

Y*l 

- .1040 
( 53) 

P= .458 

2-tailed Signi f icance) 

" " is printed if a coefficie nt c annot be computed 

Y* 2 

. 7276 
( 53) 

P= .000 

ZINDEX ZINFLAT ZMKTCAP ZOVERDRA ZTBILLS 

X* l 

X* :: 

X* 3 

Y* l 

Y*_ 

Y*3 

ZINDEX 

ZINFLAT 

(Co 

.. 

.6335 
52) 

P= .000 

.2201 
52 ) 

P= .117 

.0280 
52) 

P= .844 

.8662 
53 ) 

P= . 000 

.4 250 
53) 

P= . 002 

. 2966 
53) 

P= . 031 

1 . 0000 
( 53) 

P== 

.0562 
( 53) 
P= .690 

c nt I (C 

p.rin d 

.2830 
52 ) 

P= .042 

-.6534 
52 ) 

P= .000 

.7083 
52 ) 

P== .000 

.2091 
53 ) 

P== .1 33 

- . 3454 
53) 

P= . 011 

.0797 
53) 

P= .570 

.0562 
53) 

P= .690 

1 . 0000 
( 53) 
p 

-.0904 
52) 

P= .524 

.5179 
52) 

P= .000 

-.0260 
( 52) 

P== .855 

-.1230 
53) 

P= .380 

.965 0 
53) 

P= . 0 00 

- . 2292 
( 53) 
P= .099 

.2359 
( 53) 
P= .089 

-.3778 
( 53) 
p ... 005 

.9154 
52) 

P= .000 

- .1039 
52) 

P= . 464 

.3875 
52) 

P= .005 

.669 6 
52) 

P= .000 

- . 0537 
52) 

P= . 705 

. 0430 
52) 

P= . 762 

.5701 
( 52) 
P= .000 

.5988 
( 52) 
P- .000 

s) I 2-t il d Signi ic nc ) 

co ici n c nno b co u d 

.9129 
52) 

P= .000 

- .4094 
( 52) 
P= .003 

- .0386 
52) 

P= .786 

. 674 8 
53) 

P= . 000 

- . 2031 
53) 

P= . 145 

. 0214 
53) 

P= . 879 

.4984 
( 53) 
P= .000 

.4924 
53) 

P• .000 

Y* 3 

.6757 
( 53) 

P= .000 

ZTURNOVE 

- .0938 
52) 

P= .508 

.3891 
52) 

P= .004 

. 0711 
52) 

P= .617 

- . 10 40 
53) 

P= .458 

. 7276 
53) 

P= . 000 

. 6757 
53) 

P= . 000 

.3995 
( 53) 
P= .003 

-.2238 
( 53) 
P= .107 



SPSS for MS WINDOWS Release 6.0 

Correlation Coefficients 

ZINDEX ZINFLAT ZMKTCAP ZOVERDRA ZTBILLS ZTURNOVE 

ZMKTCAP .2359 .3778 1. 0000 - .1432 -.2 846 .5619 
( 53) 53) ( 53) ( 52 ) ( 53) 53) 
P= .089 p .005 p P= .311 P= .039 P= .000 

ZOVERDRA . 5701 .5988 -.1432 1.0000 .8612 -.0960 
( 52 ) 52) ( 52) ( 52) ( 52) ( 52) 
P= .000 P== .000 P= .311 P= P= .000 P= .499 

ZTBILLS .4984 .4924 - .2846 .8612 1.0000 -.2192 
53) 53) ( 53) 52) ( 53) ( 53) 

P= .000 P= .000 P= .039 P= .000 P= P= .115 

ZTURNOVE .3995 -.2238 .5619 -.0960 -.2192 1.0000 
( 53) ( 53) ( 53) ( 52) ( 53) ( 53) 
P= .003 P= .107 P= .000 P= .499 P= .115 P= 

(Coefficient I (Cases ) I 2-tailed Significance) 

" . " is printed if a coefficient cannot be computed 

SPSS forMS WINDOWS Release 6.0 



COEFFICIENTS FOR SEPARATE CORRELATIONS. 

SPSS for MS WINDOWS Release 6.0 

Cor ion Coefficients 

INFLATIO MKT NSEINDEX OVERDRAF TBILLS TURNOVER 

INFLATIO 1.0000 - .3778 .0562 .5988 .4924 -.2238 
( 53) ( 53) ( 53) ( 52) ( 53) ( 53) 
P= P= .005 P= .690 P= .000 P= .000 P= .107 

MKTCAP -.3778 1. 0000 .2359 -.1432 -.2846 .5619 
( 53) ( 53) ( 53) ( 52) ( 53) ( 53) 
P= .005 P= . P= .089 P= .311 P= .039 P= .000 

NSEINDEX . 0562 .2359 1. 0000 .5701 .4984 .3995 
53) 53) ( 53) ( 52) ( 53) 53) 

P= .690 P= .089 P= . P= .000 P= .000 P= .003 

OVERDRAF .5988 -.1432 .5701 1. 0000 .8612 -.0960 
52) ( 52) ( 52) ( 52) ( 52) ( 52) 

P= .000 P= .311 P= .000 P= . P= .000 P= .499 

TBILLS .4924 -.2846 .4984 . 8612 1. 0000 -.2192 
( 53) ( 53) ( 53) ( 52) ( 53) ( 53) 
P= .000 P= .039 P= .000 P= .000 P= . P= .115 

TURNOVER -.2238 .5619 .3995 -.0960 -.2192 1. 0000 
( 53) ( 53) ( 53) ( 52) ( 53) ( 53) 
P= .107 P= .000 P= .003 P= .499 P= .115 P= 

(Coefficient I (Cases) I 2-tailed Significance) 

" " is printed if a coefficient cannot be computed . 


