
ESTIMATING FIRM BOOK TO MARKET 
RATIO USING ALTMAN'S Z- SCORE 
RATIOS: A STUDY OF FIRMS AT THE 

NAIROBI STOCK EXCHANGE 

BY 

FREDRICK OTIENO WINO 



DECLARATION 

This research project is my original work and has not been 
presented for a degree in any other university. · 

FREDRICK OTIENO AWINO 
(061/P/8409/2001) 

This research project has been submitted for examination 
with my approval as the University Supervisor. 

MR. OTIENO 00 0 LUTHE 
fAce u tin . 



DEDICATION 

To my loving wife Mildred, daughter Pamela and 
son, Franklin. May God bless you abundantly . 

• 



ACKNOWLEDGEMENT 

am greatly indebted to a number of persons, without whom, this 
project work would not have been completed. I wish to convey my 
sincere gratitude to my family for the patience and understanding 
during this period. · 

I also wish to thank the management and staff of the Faculty of 
Commerce, university of Nairobi and my fellow students for the time, 
logistics and moral support they accorded me all along. 

Special thanks also go to my supervisor, Mr. Otieno Odhiambo 
Luther, whose guidance on development and organization of my 
project was invaluable. 

Ill 



ABSTRACT 

This study looks at the relationship between market to book ratio and risk of firms at 
the Nairobi Stock Exchange from January 1996 to December 2003. The proxy for 
risk is Altman's Z Score ratio formulation . The assumption is that if Altman Z score 
discriminates between firms of different risk, i.e. bankrupt and non bankrupt firms, 

the same set of ratios are useful in classifying firms into high and low book to market 
ratios. This study therefore aims at determining the discriminating ability of Altman's 

Z score ratios in separating firms with low book to market value ratio from those 
having high book to market value ratio . 

I begin by examining the average market returns of each of the stocks at the NSE. I 
generate coefficients for Altman's variables using group statistics and ultimately 
Altman's Z score ratio. Using this ratio, I rank the stocks on the basis of book to 

market value (BMV) ratio by categorizing them into two groups: high book to market 
ratio firms and low book to market ratio firms . 

Empirical evidence I obtained suggests that in roughly eight (8) out of ten (1 0) times, 
the Z score ratio generated is roughly correct and can be usetul in grouping firms 
into low and high book to market value ratio. 

• 

This result of this study suggest that Altman's Z score c n be useful in making 
investment decisions in choosing b tw n low nd hi h rr k 

investors should be w rn d th t Altm n' cor lon c nnot u d to r 1 k 

inv stm nt d cision . Ott on it w· to 

00% ccur c u n tw n frrrn . 
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CHAPTER 1 

INTRODUCTION 
1.1 Background of the study 
The rationale of this study is to examme the relationship between book to 
market va lue ratio and risk of firms listed at the Nairobi Stock Exchan ge. 
The proxy for risk is Altman's Z Score ratio formulation. One explana tion of 
differences in firms book to market value ratio is that high book to market 
equity firms h ave a less greater risk for distress . 

The investment selection process requires the investor to estimate and 
evaluate both risk a nd return for alternative investments ava ila ble . This is 
becau se different assessment of risk can lead to very differen t valua tions for 
investment opportunities. 

Valu lion mod 'Is such a pn c to rnmg ratio, c pit 1 ri ing mod l , 
book to mark ·t value (BMV) etc ar u d b V' l Ill , ::lS t s 
during asset sel ction process. Th ( MV) r t i '\ 

nd 
valuation technique is extensively discu s d in fin n 
literature. Inv stors use this ratio, along with oth r ratio', 

ll1 ·tm n t 

pn lo 
earnings ratio , price to cash flows ratio, and pn 
yield to slimate ass t valu s. Inve tor r li n 
if th s 1 cted ratios contain vit l 
pow r wh n th r is a n d to r nk 

mo kl 

on 

di 1d nd 

u h 1"< tio is onl justif1 ·d 

h 

11JO\' dis riminntm1 
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of the shareholders' investment in the firm. In an efficient market, this ratio 
(BMV) compares the market price per share with a historical va lue. Thus 
helping investors determine whether the value of their investment in the firm 
have grown or diminished. Hopefully, the book to market value (BMV) ra tio 
summarize the stock market investors' view or perception of the effectiveness 
of a firm 's m a nagement's policy and the impact or expected impact of tha t 
policy on a firm 's profitability, liquidity, profits and risk. The power of book 
to market ratio 1s that it can be used in valuation of non-dividend paying 
firms . 

Fam a and French (1992), Campbell and Shiller (2001), Kothari (1997) , 
Lewellen (2000), Fama and French (1995), Gotzmann and Jorion (1993) , 
Fama and French (1988), Stambau gh (1 986) studied the rela tionship 
b tw en portfolio performance a nd sh a re past r tu rn s, compan 1z nd 
price to arnings ratio, and risk factor m bo k to m rk t r ti . Th ir 
obj ctiv i to id ntify a valuation ratio with pot nti 1 in pr di tin fu t 1r 
returns. 

Rosenberg, R id and Lanstein (1985) stud find a po iti r 1 ti n hip 
between a firm's book to market ratio and future sto k r turn , nd d m 
this finding to be evidence against efficient mark t hypoth . i . F< ma nnd 
Fr nch ( 1995) and Cohen Polk and Vuolt n h 
r sult of book of pric 1 v 1 f~ ct, m rk t r ti 
r turn:-; on th 1rm's stock. 

I oz f ( l ), I ill ), Ill 
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Fama and French ( 1995) on examining whether the behaviour of stock price 
to size and book to market value reflected earnings changes, concluded that 
high book value to market value ratio (value stock) securities experience low 
return on equity and that low book value to market value ratio (value stock) 
securities experience high return on equity. That variability in return on 
equity is linked to book value to market value ratio implying a relationship 
between book value to market value ratio and risk in a security. 

This paper is a furtherance of research carried out locally by Obell (2004) in 
which he investigated the relationship between price to book value ratio and 
risk of firms at the Nairobi Stock Exchange at single asset level. In 
evaluating the relationship, Obell (2004) used standard deviation as a 
measur of risk and reported a significant relationship between risk of firms 
and th ir pri to book ratio. He concluded that inv stor in firms with high 
variability (high ri k firms) a k for addition 1 r turn thu th hi h b k to 
m rk t ratio. How v r b 11 (2004) caution d h t inv i 111 

analyzing risk n ·ed not entirely rely on book to m rk t r ti f r lh'll 
becaus the differences in book to market ratio rna ' b xphin d b Lh r 
factors, and not necessary risk alone. 

This study is an ndeavour to give more in i ht into th r 1, tion hip b tw n 
book to mark t ratio and ri k. Th umpti n i th. t it Alt1~1, n Z s .or 
discriminat b w n firm of diff nt d l , i. e . · nd m n 
b nkrupt 1nn , th m in m:s il t 
hi h nd 

( l 



health or corporate bankruptcy. The five key ratios were : Working capital I 
Total assets; Re tained Earnings I Total assets; Earnings before interest 
and taxes I Total assets; Market value equity I Book value of total debt 
and Sales I Total assets 

The multiple discriminant analysis (MDA) can be a useful statistical 
measure. Although not as popular as regression analysis , MDA has been 
used before in a number of ways since its inception in the 1930s (Fisher, 
1936). In those earlier years, MDA was used in the biological and 
behavioura l sciences. The method was later applied successfully to financial 
problems su ch as consumer credit evalua tion (Durand, 194 1) a nd 
investment classification (Walter , 1959) . In the latter , Wa lter u sed the MDA 
to classify high and low price earnings ra tio firms. Smith ( 1965) u sed th 
MDA t chniqu to classify firms into standard inv stm nt cat gori 

The MDA t chnique is us d to cla ify an ob rv ti n int n f v r· l 
groupings dep ndant upon the observation's individual ch r cl ri li , lL i , 
used primarily to classify and/ or make predictions in probl m wh r lh 
dependent variable appears in qualitative form. Th fir t t p i lo ~ t bli h 
explicit group classifications. After the group ar e tc bli h d , data ar 
collect d for the objects in the groups; MDA th n tt mpt to d ri a lin ~ar 
combination of these Charact ri tic whi h b st di 
groups. If a pa rticular obj c t , for in n 
(financi 1 ra tios), wh ich c n b qu 
, nc lysi , th M A 

ill l lO l it ll 01\t 
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measurements used for group assignments one at a time. The MDA 
computes the discriminant coefficients, while the independent variables are 
the actual value. 

In my proposed study, Z is the score on discrimination function either have 
high or low book to market ratio and therefore low risk or high risk. 

When utilizing a comprehensive list of financial ratios in assessing a firm's 
risk potential there is reason to believe that some of the measurements will 
have a high degree of correlation or co linearity with each other. While this 
aspect necessitates careful selection of the predictive variables (ratios), it is 
also has the advantage of yielding a model with a relatively small number of 
selected measurements which has the potential of conveying a gr at d al of 
information. This information might very well indicat diff r n b tw n 
groups but whcth r or not these difference ar ignifi nt nd m nin ful is 
a mor important aspect of the analy i . 

The primary advantage of MDA in dealing with classifi tion probl m, i th 
potential of analysing the entire variable profile of th obJ t imultan u ·1 
rather than sequentially examining it indiv1du~ 1 h ·1ra t ri ti 
Researchers have identified five critical an bl in th m ur of risk. 
These arc liquidity, profitability, leverage, olvency nd activity ratio . I 
propos to u. h m v ri bl :s to th r i1 p d'il tit , t orp r. tt risl·. 

1.2 Re earch Probl m 
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listed. The practice is to develop market driven indicators and test their 
applicability in non-listed companies. 

Book to market ratio capture both return and risk inherent in investments 
(Fama and French, 1992). High book to market equity firms show higher 
risks because of greater risk of distress. Such a relationship is an important 
input investment decision. 

Lewellen (2002), Campbell and Shiller (2001). Kothari (1997), Fama and 
French (1995), Gotzmann and Jorion (1993), Fama and French (1992), Fama 
and French (1988), Stambaugh (1986) mention that firms with high book to 
market equity ratio continually report low earnings, higher financial 
leverage, and high earnings variability. Fama and Fr n h (19 2) point out 
that low BMV ratios may operate as a measur of ri k b u u h firm 
with are more likely to face financial distre and could b on th 1r w ul 
of business. 

Lewellen ( 1999) concludes that book to market ratio i a pr xy for a ri k 
factor in returns. Lewellen (1999), Fama and French (1 3) provid vid n 
that confirm the relationship b tween ri k nd book to m rk --t r, tio. It 
follows that BMV ratio should c ptur in b th . p 
ri k. Th tudy att mpt to d us t f ltm. n's Z s or 
ratio C( n b u rizin t i h ti nmslt(mlm 
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firms. The research question is: Are there visible differences in two groups of 

firms namely, low book to market ratio and high book to market ratio, if 

Altman's MDA's Z score set of ratios are used as the discriminating index? 

This research seeks an answer to the question: Do shares with high book to 

market ratio show significant differences from shares with low book to 

market ratio using Altman's Z score ratios? 

1.3 Research objectives 

To establish the extent to which Altman's Z score ratios are useful in 

grouping firms listed at the Nairobi Stock Exchange (NSE) into high and low 

book to market ratios. 

HYPOTHESIS 

Ho: Altman's Z core ratios are not u ful in cla ifyin r tio int tw 

cla s s, namely low and high book to mark t ratio. 

H1: Altman's Z score ratios are useful in classifying firm into tw 

namely low and high book to market ratio. 

1.4 Importance of thla atudy 

1. Investors, investment advi ors, and orpor t m 1< g r f li t d 

companies will 1 am th r li bili • of b k t r tio < 

a valuation or inv tm nt r tio nd 1. tionship "·ith 

ri k. 'I hi tu tt 11 lftl:tin• ti,k 

t 1 t io , 1 \ t i 

I i h 
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CHAPTER2 

LITERATURE REVIEW 

In the literature review, I attempt to explore the usefulness of Altman's MDA 
Z score, the relationship to risk and the importance of ratio analysis in this 
study. 

2.1 Ratio Analysis 

Ratio analysis is known to be a powerful tool of financial analysis. A financial 
ratio is the relationship between two accounting figures, expressed 
mathematically. A ratio helps to indicate a quantitative relationship, which 
can in turn be used to make a qualitative judgement. In financial analysis, 
ratios are us d as a yardstick to measure financial position and p rformanc 
of a firm. Th usc of ratios is based on the realization that f iling firms r 
significantly differ nt from non-failing firms (K ig , 1 1). Di riminanl 
analysis has b ·en us d before in Ken a. Keigi ( 19 1) u d lh m d 1 to 
predict business failure. He noted that ratios that b st di nmm t b tw n 
failing firms and non-failing firms appear to d1ffer from on pla to an th r. 
He found that, current ratio, fixed charge coverage ratios, r l in d arnin , 
to equity, return on total assets, return on net worth, av r g 11 Lion 
period and sales to total assets, in Kenya, pp r d to b u ful in f, ilur 
prediction for a period up to 2 ·e r . 

H m r ( 1 83) t t d t if ti n \ ' to • \ 

h lJ 

Altm ' 0\\ll l 



2.2 Edward Altman (1968) Z- Score 

Edward Altman developed the Z Score model. Through this model Altman 
showed that for a small sample of observations, financially distressed firms 
could be separated from the non-financially distressed firms in the year 
before the declaration of bankruptcy. He used financial ratios and the 
technique of discriminant analysis to develop the model. Discriminant 
analysis is a way of classifying an observation into one of several a priori 
groupings, or make predictions where the dependent variable appears in a 
qualitative form . 

Altman's z score took the following form: 

Z= 0 .012Xl + 0.014X2 + 0 .033X3 + 0.006X4 + 0 .010X5 
Wh r: 

Xl - Working capit 1 I Total a set 

X2 - Retained Earnings I Total a s 

X3 - Earnings before interest and taxes I Total 
X4 - Market value equity I Book value of total D bl 
X5 - Sales I Total assets 

In application, Altman found that Z- or of 1 s the n 1 . 1 indi ·lt d a high 
probability of bankruptcy, whil Z or hi h .00 indi L t d a low 
probability of bank pt r. 

X t- Working C pit 1 I Tot 1 A t 

'lh w 

lh 
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X2- Retained Earnings I Total Assets 

A relatively young firm will probably show a low RE/TA ratio because it has 
had no time to build up its cumulative profits. Thus the incidence of failure 
is much higher in a young firm than in an older firm. 

X3 - Earnings before Interest and Taxes I Total Assets 

This ratio is calculated by dividing the total assets of a firm into its earnings 
before interest and tax deductions. It is a measure of the true productivity of 
the firm's assets, abstracting from any tax or leverage factors. Since a firm's 
ultimate existence is based on the earnings power of its assets, this ratio 
appears to be appropriate for studie d aling with orporat f ilur 
Furthermore insolvency in a bankrupt y n c 1r wh n th t t 
liabilities exc d a fair valuation of th firm' 
by the earnings power of the assets. 

X4 - Market Value of Equity I Book Value of Total Debt 

1

1 

Equity is measur d by the combin d m rk t lu of c 11 th sto k , pr f rr l 
and common, whil d b includ both urr nt 
show how mu h th · trm' n line in luc (nH. sut ct b • 1111 rl t t v lu of quit ' plu 

b om m lv 1 . 

I Tot 1 
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significant ratio on an individual basis, its unique relationship to the other variables in the model ranks second in its contribution to the overall discriminating ability of the model. 

Scholars such as Garner (2000) criticized the use of discriminant analysis model in risk evaluation on the basis that: 
(i) It usually discriminates only between two extreme cases of behaviour, 

default and non-default 
(ii) There is no obvious economic reason to expect the weights in a 

discriminant function to be constant of any but very short periods 
(iii) The model ignores qualitative factors that may play a crucial role in 

the default and non-default decisions. 

Dambolena and Khoury ( 1980), sought to improv Altman's mod 1 by introducing ratio stability in the di crimin nt m d 1. Th h ld th t it w< the stability of very ratio that was rel vant and not ju t th ·:trning 

Taffer and Tisshaw ( 1977) developed Z scor for quol d manufa luring companies as well as for non manufacturing 01npa111 v ith a turnov r of over half a million pounds. The model for quot d ompani s wn ': 
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The four ratios combine together various aspects of profitability and solvency 

to produce the Z score . The above model developed from Altman's 1968 

model was applied to UK based data. 

The leverage ratio with which a firm enters financial distress might also 

affect its survival probability. In Particular, the higher a firm 's leverage ratio 

the more severe its financial difficulties. Zingales ( 1998) finds that the 

likelihood of a firm 's survival is affected by its leverage, with higher leverage 

reducing the survival probability. 

The size of a firm may a lso affect its survival. It is for this reason that larger 

firms a re 1 ss likely to be acquired (Hasbrouck , 1985). 

2.3 Risk 

Different investors have different preferenc for ri k ndit n Lh r i ·l -

return t radeoff. Investors often are at confli t in th n k-r tu rn lr d ff Lh 

desire. It is generally true investors w11l onl tak dditi n l ri k if th 

market is willing to compensate them for th xtra ri k tak n. Wh r r turn 

is apparent most inv stors would rath r put their fund 111 lm arning 

securili s. Th r ar al o div r bl and n n -di bl ri 1 ~ 

bl ri k di t.itt thn 
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The study of efficient market portfolio indicates that there is a linear 

relationship between expected returns on a security and the market risk 

when measured by beta. Also that market betas explain the cross-sectional 

differences in expected returns (Sharpe, 1999). Large investors should use 

more than ·one portfolio manager in order to benefit from diversification of 

judgment. Divers ification of judgment refers to allocating investment funds 

to more than one investment manager to guard against the risk of poor 

judgment of one investment manager or the risk of exposure due from a 

particular investment manager's investment style . 

In this s tudy the Z score has been employed as the relevant m easure of risk. 

A discriminan t function can m easure the proba bility of financial distress or 

th risk of bankruptcy which in turn can predict bu in ss ri k mong firm 

The a sumption mad is th at th e high r th pr ility 1 di l r 

th mor risky a firm is and vic ver a. I urn thi ' h u ll b d 

a high book to market value ratio and vic ver r p tiv 1 . 

2.4 Return 

Studies have b en conducted by a numb r f holar on th r 1 ti nship 

between book to m a rk t r tio nd t k r turns. L \ . 11 n ( 1 ) us 

divid nd yi ld , book to m t v lu 1'11111 S I< t10 to pr d1 

ma rk t r tum . l t\\ t n tl Sl 1, tios , 1 d 

t l at a tn n ' 
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Shroff ( 1995). Studies by Kothari, Shanken and Sloan ( 1997) however, 

suggest that the relationship between book to market ratio and returns is 

periodic and largely insignificant. The relationship between stock returns 

and book to market ratio was found to be stronger in Japan that in the USA 

-Kent, Titman, Wei (2001). 

Griffin and Lemmon (2002) examines the relationship book to market equity, 

distress risk and stock returns. They find that firms with high book to 

market ratio are assigned a higher risk premium because of the greater risk 

of distress. Consistent with this view, Fama and French ( 1995) and Chen 

and Zhang ( 1998) show that firms with high book to market ratio have 

persistently low earnings, higher financial leverage, more earnings 

uncertainty, and are more likely to pay less dividends compared to firms 

with high market to book ratio. Other studies outside th U.S. consistent 

with the findings of Fama and French include studies by Chan, H m , nd 

Lakonishok (1991), Capaul, Rowley, and Sharpe (1993), H w wini nd K im 

( 1997), Fama and French ( 1998) and Griffin (2002) 

On the other hand, Dichev( 1998) uses measures of bankrupt propo d b 

Ohlson ( 1980) and Altman ( 1968) to identify firms \ ith high lik lib od of 

financial distress and finds that such firms tend to h v lov .. ' a rag lo k 

returns. The results observed by Dichev appear to ontr di t th i w that 

firms with high book to market ratio arn hi h r turn pr mium f r 

distr ss risk. Using a dif~ r nt m ur or 11 k, Shum\ • - ) mds om 

vid nc that firms with hi h di r s 1 isk d ll t Utns. 

At oth ·r It rnntiv r turn 1 ttllll id ntihl,d 1 v ;riltm 
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too far into the future. However Griffin and Lemmon (2002) contrasts this 

view citing strong evidence of mispricing in firms with weak current 

operating performance. 

2.5 Explaining diversity in book to market value ratios 

The basic differences in book to market value ratios between firms is largely 

due to different expected growth rates, different dividend payout ratios, 

different risk levels and different returns, observes Damodaran ( 1996). His 

assertion is that the book to market value ratio increases as risk in a firm 

mcreases. 

It has been observed that stable econom1es 1.e. economies with low risk ' 
exhibit low book to market value (BMV) ratio. Studies have also suggested 

that a number of firm characteristics such as size, book to mark t ratio and 

price earnings ratio are related to excess return. It can b argu d lh t b k 

to market ratio contains information about the infinite futur f c ndili n 1 

expected returns and profitability i.e. information on risk and r turn . 

Chan and Chen ( 1991) suggest that there is a possibility that th risk 

captured in the book to market ratio is a relative di tr ss factor, impl mg 1n 

a sense that the earning prospects of firms are r 1 tor in 

returns. This means that poor-pro p ct to k lm pn , nd high 

book to market valu whil good pro p t t k h. v h1 h pn s but lmv 

book to mark t valu ·s. 
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2.6 Book or Market Value 

Book to Market Value ratio (BMV) is the ratio of a firm's book value of equity 

to its market value of equity. Book Value is often calculated by using the 

historical information contained in the financial statements of firms. 

However market value of equity is determined from current information 

(prices) in the stock market arising from the transactions of buying and 

selling. Edward and Bell (1961), Feltham and Ohlsom (1995) suggest that 

market value of equity can be adding the book value of equity to discounted 

sum of abnormal earnings. 

Book value of equity may be considered as a downward-biased estimate of 

net asset value. Some view book value ratios as obsolete. Davis (200 1) 

suggests that ranking firms on the basis of book value as a waste of time. 

This assertion is contentious and has not been tested empirically. 

The principle assumption of the book to market valu r ti lh t i 

stationary and that a point of time value can b reli d on ov r a 1 n p ri d 

of time. In effect this among other things rules out explosiv boun 

behavior where prices diverge indefinitely from the intrinsic or fundam nlal 

values. Barring the existence of such infinitel live bubbles in t pri s, if 

price is high today, expected cash flow fundamental mu t b high and or 

expected returns low. Assumptions are mad 111 ord r to nv lh 

accounting approximate pre ent-valu mod l. Th fir t ' umpti n is th~ t 

th variables ar positiv , th b ok quit· d ivi t nd • nd mm 1 c t vnlut: of 
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liquidity, information and transaction costs. Investors demand a premium on 

the stocks of small firms because they are difficult to dispose compared to 

stocks of large companies i.e. low capitalization. Small firms often do not 

present/ prepare financial information as frequently or as of high quality as 

large firms. If this argument holds then we expect the shares of small firms 

to be more risky than those of large firms. 

We expect that the cost of monitoring large portfolios small firms will be by 

far greater that those of monitoring large firms since small firms do not 

release regular and quality information. The end results is that transaction 

costs of buying and selling the shares of small firms (firms that tend to have 

high book to market ratio) will be higher than those of buying and selling the 

shares of large firms . Thus, reducing the apparent excess returns from 

investing in small firms. Again this is a testable proposition. 

The book to market value ratio has a strong role in expl inin 

section of average returns on Japanese stocks, expl in h n n 

Lakonishok (1991). Capaul, Rowley and Sharpe (1993) find th t to ks with 

high book to market value ratio earned excess returns in v ry int rnational 

market they analyzed between 1981 and 1992. Investor oft n look at the 

relationship between the price they pay for a sto k nd th book valu of 

equity (or net worth) as a measure of how overvalu d or un d " sto k 

is. Stocks priced at less than book v lu n th umpti n 
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firm as a whole and market value of all assets and not just equity alone. The 

alternative ratio to the book value ratio is the replacement cost of the asset, 

especially for those who believe that book value is not a good measure of the 

true value of the asset. 

2. 7 Book to Market Value Ratio and Returns 

Ibbotson (1986) studied the relationship between stock pnces as a 

percentage of book value and investments returns by ranking ali' stocks 

listed on the New York Stock Exchange (NYSE) at the end of each year on 31 

December during an 18-year period from 1966 to 1984. The stocks were 

ranked as a percentage of book value and sorted into deciles (A deciles is 10 

percent of the stock listed on the NYSE). He found that stocks with a high 

book to market value ratios had significantly better investment r turns and 

risk over the 18-year period than stocks priced high as a p r nt g of b k 

value. 

Fama and French (1992) examined the effects of market apit liz tion nd 

price as a percentage of book value on investments by Am ri an firm in th 

NYSE, ASE (American Stock Exchange) and NA DAQ from Jul 1 3 to 

December 1990. They found that smaller market pit lization omp. ni 

at the lowest prices in relation to book valu pro id d th b t r "'turns. 

Furthermore, within very mark t c pit liz ti n b t n turns 

w r prod uc d with low pric 
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of book value and sorted the companies into deciles. Portfolios were initially 
formed on April 30 1968 and new portfolios were formed on each subsequent 
April 30 until April 1990. The deciles portfolios were held for five years 
returns and the average cumulative totals five years returns were calculated. 
The investments returns were equally weighed. They also examined the 
consistency of it:lvestment returns for high book to market values of 
companies as compared to the low book to market value over 1 year, 3 year 
and 5 year holding periods from 1968 through 1990. The investment 
returns, for the companies in the low book to market value category, i.e. 
returns for the companies in the highest two deciles of the companies which 
had been ranked on the book to market value, were subtracted from the 
investments returns of the high book to market value companies which 
comprised the bottom two deciles as book to market value ranking. They 
conclude that firms with highest book to market valu s provid d th b - t 
returns. 

Lakonishok, Vishny, and Sheifer (1993), conclude that th hi h b k t 
market value stocks outperformed the low book to mark k in 1 
of the 22 years or 73 percent of the time, for the three ar holding p riod 
and that the high book to market value companie outp rform d low book to 
market value companies in 18 out of the 20 ' ar period . For th fiv 
holding periods, the high book to market valu omp 111 ' r b tt r h 1 

than the low book to market valu comp ni · tim . 

2.8 Book to Market Value R tio nd Ri k. 



evidence that book to market ratio is not a proxy for financial distress. Chan 
and Chen (1991) and Fama and French (1995) point out that small firms 
and high book to market value ratio firms are particularly sensitive to 
adverse economic conditions and have sustained periods of low profitability. 
Therefore the higher risk premiums on such companies can be viewed as a 
rational conseque0-ce of investor's risk aversion. 

Jenson, Johnson and Mercer ( 1997) suggest that as monetary and economic 
conditions change, the risk concerns of investors shift thereby affecting the 
influence of risk factors such as size and book to market ratios on stock 
returns. 

Lakonishok, Vishny and Shleifer ( 1993) conclude that the value strategy 
(high book to market value) appear to do somewhat better than glamour 
strategy (low book to market value). The superior p rform n f v lu 
strategy is tilted toward negative return month rat.h r th n p iliv r turn 
month. This shows that the value strategy does not xpo InV l 

greater downside risk. What rise must fall and what falls must. ris . 

Sharpe, Capaul, and Rowley, (1993) examined the compar tiv mv slm nl 
returns of high book to market value stocks ("Yalue" sto k ) nd 1 w b ok l 
market value stocks ("growth" stock ) in Franc , r rm. n , witz rland, th 
United Kingdom and the Unit d . Th ' found tl , t th umul. tiv 

diff r nee b tw n th mv tm nt r tUI ns th v, lu sto l· • nd growth 
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stocks to a market index designed from all stocks listed in NYSE. They report 
that the worst performing stocks, over the preceding five year period, 
produced average cumulative returns of 18 percent in excess of the market 
index 17 months after the portfolio formation. However, the best performing 
stocks based on investments returns over the prior three years performed 
below market. 

Vuolteenaho (2000) developed a simple model of the book to market ratio. 
The model is to enable him to allocate the variation in the book to market 
ratio to subsequent profitability, interest rates and excess returns. He 
reports that the time series variation in the aggregate book to market ratio is 
mainly driven by changes in equity premium expectations, not by changes in 
the expected cash flow fundamentals. 

The relationship between quity and risk has been highlight d in tudi f 
developed economies (Wilcox 1984). Capaul, Rowley nd ( 1 3) n lud 
that value stocks, that is stock with high BMV ratio earn d x 
every market that they analyzed. 

r turn in 



CHAPTER3 

RESEARCH METHODOLOGY 

3.1 Research De~ign 

This research took the form of an empirical study based on data recorded at 

the Nairobi Stock Exchange database. 

3.2 Population and sample 

The study sample comprised the whole population of the securities listed in 

the NSE from 1996 to 2003. The study was restricted to quoted firms 

because of the difficulties that would have been experienced in getting data 

from private firms. The sample was the set of all firms for which d ta was 

available from the Nairobi Stock Exchange database. 

By design, the sample exhibited a survivor bias, in that, for any giv n 

calendar year, the sample included only those firms that hav r main d 

publicly traded since 1996. The panel data set for this tudy w s 

constructed as follows; "all firms that have been de-listed durin th study 

period will be eliminated" from the sample. Th tud w limit d to ight 

years 1996 to 2003 to avoid probl ms of un c il bilit of d t . 

3.3 Data collection Deaign 
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3.4 The Variables and Variable Measurements of the Study 

The main strategy in this study was to see the extent to which Altman's 
ratios can be used to classify ratios into either high or low book to market 
ratio. 

3.4.1 Book to Market Value Ratio 

Book to Market Value ratio a function of the company's asset value. The 
higher the book to market ratio, the more appealing the stock is to the 
investor. For an investor who is oriented towards undervalued stocks, then a 
good combination may be low Price/Earnings ratio and high book/market 
ratio. 

In order to calculate the book to market value (BMV) ratio, on n d m k l 
price per share (MPS), number of shares in issue (NSI) and har hold r 
funds (or equity), (SHF). First, calculate book value per shar (BVp ) i .. 
shareholder funds (or equity), (SHF) divided by numb r of shar s in issue 
(NSI). Then BMV is calculated as follows: 

BMV = 

3.4.2 Riak 
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3.4.3 Ratios 

The ratios to be used are those suggested by Altman (1968). See Section 2.2 

page 10 above. 

3.5 Data Analysis 

I make a very critical assumption that the higher the probability of financial 

distress or bankruptcy to a firm the more risky the firm is and that such a 

firm's book to price ratio should be different from a firm with a lower 

probability of financial distress. High Z scores should indicate lower 

probability of financial distress and low risk and that low Z scores should 

indicate higher probability of financial distress and therefore highly risky 

stocks or firms. The model to be used was developed by Altman (1968): 

Where: 

z is the score on discrimination function, m this study eith r v ry ri ky 

stocks or less risky stocks 

V 1 to Vn =the discriminant weights or coefficients 

X1 to Xn =the independent Predictor Variabl . 

A classification matrix hall b u d to t t tl 

This hall tak th followin form: 

lidit ' of th M A m d 1. 

Actual Group Membership dieted Group M mb rahlp 

Group 1 Group 2 

Group 1 

Group 2 

h r : 



C refers to the number of correct classifications 

I refers to the number of Incorrect Classifications 

In this study, group 1 will be the number of very risky stocks at the NSE 
whereas group 2 will consist of the less risky stocks. If the model is a good 
predictor, then h =b. 

Data Analysis Steps 

1. Rank stocks on the basis of book to market value (BMV) ratio and 
categorise into two groups: top ten and bottom ten. 

2. Classify the results in 1 above by assigning valu s, 1 to firms with 
low book to price value and 0 to firms with high book to pric valu 
depending on whether it is top ten or bottom t n. 

3. Calculate Altman's ratios. Rank stocks on the basis of th Z cor 
and categorise into two groups, as above or below th market 

average risk. 

4. Generate the coefficient and pr diet d ·oup . 

Do the statistical t t of ignifi n 



3.6 Significance Tests 

3.6.1 Box's Mtests the assumption of equality of covariance's across groups, 
low and high price to book ratio. Log determinants are a measure of 
the variabil~ty of the groups. Larger log determinants correspond to 
more variable groups. Large differences in log determinants indicate 
groups that have different covariance matrices. Since Box's Mis 
significant, you should request separate matrices to see if it gives 
radically different classification results. 

3 .6.2 The tests of equality of group means measure each independent 
variable's potential before the model is created. Each test displays the 
results of a one-way ANOVA for the independent variabl using the 
grouping variable as the factor. If the ignificance valu i gr at r than 
0.10, the variable probably does not contribut to th mod 1. 

3.6.3 Wilks' lambda is another measure of a variable's pot ntial. m 11 r 
values indicate the variable is better at discriminating b tw n group 
The standardized coefficients allow you to compar variabl ' measur d 
on different scales. Coefficients with larg absolut vatu orr spond 
to variables with greater di criminating abilit:. 

3.6.4 The structur matrix hows th rr 1 ti n . h pt t dit tor vari: l l 
with th dis rimin. nt un tion. Th in tht tn1ttun m. tri.· i 
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CHAPTER 4 

4.0 RESULTS OF DATA ANALYSIS AND INTEPRETATION 
4.1 Introduction 

The aim of this project is to examine whether there is a significant difference between two groups centroids i.e. between the means: high book to market ratio (1) and those with low book to market ratio (0) of firms listed at the NSE. The model used in discriminating the groups is explained in 2.2 page 9. 

The technique used to is discriminant analysis given that this study's dependant variable is categorical. In addition , I perform separate significance tests of the difference of means of each of the five independent variables i.e. univarate tests. 

4.2 Summary Statistics 
Table 1: Number of Firms in this study 

1996 1997 1998 1999 2000 2001 Unwelghted Cases No. % No. % No. % N;:--r-0;. No. % No. % 
Valid 32 65.3 33 67.3 34 69.4 35 71.4 36 73. 5 34 69.4 
Excluded 17 34.7 16 32.7 15 30.6 14 28.6 13 - '2"6. 5 15 30.6 

Total 49 100 49 100 49 100 49 100 49 100 49 100 . Table 1 shows the number of f1rms that were mcluded or excluded from the study on the basis of discriminating variables or group codes 

Table 1 above shows the number and percentage of the firms that were included or excluded from the analysis out of the original 49 firms selected for processing Firms were excluded from the study etther because their group codes were out-of-range or were missing . Firms with at least one discriminating variable misstng wer lso excluded . 

The valid cases across the year frorn 199 to 2001 d h vin low ook to 
market ratio (0} because th ir boo to m m 1 tio 
for th mark t. Oth r trm to m rk t 1 

book to m rk t r tio 
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excluded i.e. a total of 17 firms were excluded from the analysis in that year. Of the 32 firms remaining, 22 of them were classified as having low book to market ratio (0) 
because their book to market ratio was below the average of the same ratio for the 
market. The group statistics are summarised (in table 2a) below. 

The group statistics highlight the difference between the two groups O's and 1 's. For all 
the five predictors, larger groups means are associated with firms that were 
categorised as having high book to market price ratio . 

Table 2a: Group Statistics - Altman's Ratios (1996) 

cBtM1996 Variables Mean Std. Deviation Valid Cases 0 WCtTA96 .11991 .089884 22 REtTA96 .18792 .115420 22 EBtTA96 .10909 .065120 22 EQtTD96 2.52696 3.393569 22 --SAtTA96 .98158 .723707 22 - ---1 WCtTA96 21162 .234595 10 REtTA96 26411 187812 10 --EBtTA96 22363 150642 10 --EQtTD96 843478 14 595491 10 
·-SAtTA96 1 43446 1 040089 10 Total WCtTA96 .14857 152696 32 

REtTA96 .21173 143361 32 
EBtTA96 .14488 .111224 32 
EQtTD96 4 37315 8 797089 32 
SAtTA96 1.12311 845193 32 

• 
4.2.2 In 1997, out of the 49 firms there were 33 valid cases for analysis and 16 cases were 

excluded for analysis Of the 33 cases, 23 were classified s having low book to 
market ratio wh1le 1 0 were classified as h 
statistics (in table 2b) below show th dl 
1 's. Similarly for all th 1v pr dictor , th 

vmg higt1 book tom rk t r tio. The g1oup 
tw n th two group o· nd 

rou t th t th I r 
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SAtTA97 1.00398 .727800 23 1 WCtTA97 .22031 .195706 10 REtTA97 
.27243 .148358 10 EBtTA97 
.21155 .154536 10 EQtTD97 6.40233 6.633562 10 SAtTA97 1.26146 .869867 10 Total WCtTA97 .12462 .145735 33 REtTA97 .19936 .136748 33 EBtTA97 .14794 .104926 33 EQtTD97 3.88587 5.31 7201 33 SAtTA97 1.08201 .769036 33 

4.2.3 In 1998, out of the 49 firms there were 34 valid cases for analysis and 15 cases were excluded for analysis. Of the 34 cases, 25 were classified as having low book to market ratio while 9 were classified as having high book to market ratio. The group statistics (see table 2c below) show the differences between the two groups O's and 1's. Similarly for all the five predictors, the group statistics suggest that the larger groups means are associated with firms with high book to market ratio . 

Table 2c: Group Statistics - Altman's Ratios (1998) 
-- -- -CBtM1998 Variables Mean Std . Deviation - Valid Cases _ -0 WCtTA98 10620 163244 25 REtTA98 .18513 .154553 25 EBtTA98 .10981 .095441 25 EQtTD98 3.73207 5 262316 25 -SAtTA98 .82208 .464742 25 1 WCtTA98 .13432 .165877 9 

REtTA98 .22932 .151256 9 -EBtTA98 20815 .181979 9 EQtTD98 4.26776 3.298851 9 SAtTA98 1 47172 1 04183G 9 -
11364 .161895 34 

Tota l WCtTA98 
1--

REtTA98 19682 .152670 34 
EBtTA98 .13584 128809 34 
EOtTD98 3 87387 4 776G32 3<4 
SAtTA98 -99405 710524 34 

4.2.4 1n1999, out of th 49 3 for n ly I 
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Table 2d: Group Statistics- Altman's Ratios (1999) 

cBtM1999 Variables Mean Std. Deviation Valid Cases 0 WCtTA99 .07361 .183782 24 
REtTA99 .14294 .144803 24 EBtTA99 .03900 .092827 24 EQtTD99 2.35134 4.070969 24 SAtTA99 .91176 .788420 24 1 WCtTA99 .12950 .125618 11 REtTA99 .24134 .176424 11 EBtTA99 .11964 .139916 11 EQtTD99 2.99281 2.974180 11 SAtTA99 1.08727 .930288 11 Total WCtTA99 .09118 .167876 35 REtTA99 .17387 .159647 35 EBtTA99 .06434 .114147 35 EOtTD99 2 .55295 3.728804 35 SAtTA99 .96692 .825755 35 

4.2.5 In 2000 , out of the 49 firms there were 36 valid cases for analysis and 13 cases were 
excluded from the analysis. Of the 36 cases , 24 were classified as having low book to 
market ratio while 12 were classified as having high book to market ratio . The group 
statistics (see table 2e) show the differences between the two groups O's and 1's . 
Similarly for all the five predictors, the group statistics suggest that the larger groups 
means are associated with firms with high book to market ratio . 

Table 2e: Group Statistics - Altman's Ratios (2000) 

cBtM2000 Variables Mean Std. Deviation Valid Cases 0 WCtTAOO 09017 183488 24 
REtTAOO .15555 . 16924, 24 
EBtTAOO 02822 091852 24 
EQtTDOO 1 38953 
SAtTAOO 96217 
WCtTAOO 

REtTAOO 



4.2.6 In 2001, out of the 49 firms there were 34 valid cases for analysis and 15 cases were excluded for analysis. Of the 34 cases, 28 were classified as having low book to market ratio while 6 were classified as having high book to market ratio. The group statistics (in table 2f below) show the differences between the 'wo groups O's and 1's. Here the results were different. Only for EQtTD and SAtTA did the group statistics suggest that the larger groups means are associated with firms with high book to market ratio. The group statistics for WCtT A, REtT A and EBtT A suggest that lower group means are associated with firms with low book to market ratio . 

Table 2f: Group Statistics- Altman's Ratios (2001) 

cBtM2001 Variables Mean Std. Deviation Valid Cases 0 WCtTA01 .09691 .199376 28 REtTA01 .18967 .174181 28 EBtTA01 .05080 .067098 28 EQtTD01 1.31661 1.471862 28 SAtTA01 1.03885 .837730 28 1 WCtTA01 .06966 .253033 6 -- -·. ·-REtTA01 16237 .127997 6 1---· --EBtTA01 .00069 097699 6 EQtTD01 4.90561 8.639875 6 SAtTA01 1 22067 1 044530 6 . Total WCtTA01 .09210 . 205756 34 REtTA01 .1 8486 .165580 34 EBtTA01 .04196 .074201 34 EQtTD01 1.94996 3.874455 34 SAtTA01 1.07093 .862817 34 

4.2.7 In 2002, out of the 49 firms there were 32 valid cases for analysis and 8 ~ases were excluded from the analysis Of the 32 cases, 24 were classified as hav1ng low book to market ratio while 8 were classified as having high book to market rat1o The group statistics (in table 2g below) show the d1ff rene betw n th two groups 0' nd 1 's. Similarly for all the five predictor , th group t ti tic t th t th I rg r rOliP means are associated with f1rm th hi h oo to m r t r tio 

T bl 2g : Group St tl tiC • Altm n' R t (20 2) 

cBtM2002 



EBtTA02 0.085582 0.085346 8 
EQtTD02 4.029623 3.930338 8 SAtTA02 1.304519 0.908977 8 Total WCtTA02 0.112535 0.186856 32 REtTA02 0.221461 0.147334 32 EBtTA02 0.058407 0.071343 32 EQtTD02 2. 131941 3.281879 32 SAtTA01 1.034309 0.875155 32 

During 2003, out of the 49 firms there were 36 valid cases for analysis and 13 cases were 
excluded from the analysis . Of the 36 cases, 24 were classified as having low book to 
market ratio while 12 were classified as having high book to market ratio . The group statistics (in table 2h below) show the differences between the two groups O's and 1's. 
However except for WCtT A, REtTA and EBtT A predictors , the group statistics suggest that the larger groups means are associated with firms with high book to market ratio . 

Table 2h: Group Statistics - Altman's Ratios (2003) 

cBtM2003 Variables Mean Std. Deviation Valid Cases -0 WCtTA03 0 133738 0 145285 21 --REtTA03 - - 02610~ 0 149349 21 -- --EBtTA03 0.069474 0 077798 21 
EQtTD03 2.586634 3 986829 21 
SAtTA03 0.94643 0 685378 21 

1 WCtTA03 0.057807 0.243342 11 
REtTA03 0.168957 0.225222 11 
EBtTA03 0.058246 0.14083 11 
EQtTD03 4.248221 3.348247 11 
SAtTA03 1 449816 1.331752 11 

Total WCtTA03 0.107637 0 184559 32 
REtTA03 0.229419 0 .180914 32 
EBtTA03 0 065615 0 101646 32 .. 
EQtTD03 3 157805 3 809724 32 
SAtTA03 1119469 0 966o32 32 

4.3 Tests Of Equality Of Mean 
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Table 3: Tests of Equality of Group Means 1996-2003 

Wilks' Lambda F df1 df2 Si!:J. WCtTA96 .920 2.609 1 30 .117 REtTA96 .937 2.005 1 30 .167 EBtTA96 .765 9.227 1 30 .005 EQtTD96 .900 3.334 1 30 .078 SAtTA96 .936 2.040 1 30 .164 
WCtTA97 .807 7.428 1 31 .010 REtTA97 .872 4.551 1 31 .041 EBtTA97 .835 6.117 1 31 .019 EQtTD97 .900 3.461 1 31 .072 SAtTA97 .976 .776 1 31 .385 
WCtTA98 .994 .195 1 32 .662 REtTA98 .983 .547 1 32 .465 EBtTA98 .883 4.234 1 32 .048 EQtTD98 .997 .081 1 32 .778 SAtTA98 .832 6.445 1 32 .016 
WCtTA99 .975 .832 1 33 .368 -REtTA99 .91 6 3. 038 1 33 .091 -- ---- --EBtTA99 .889 4.109 1 33 .051 1--- --EQtTD99 .993 .218 1 33 .644 -- -SAtTA99 .990 .334 1 33 .567 

WCtTAOO .998 .071 1 34 792 REtTAOO .970 1.034 1 34 316 EBtTAOO .915 3.167 1 34 084 EQtTDOO .918 3.049 1 34 090 SAtTAOO .990 .338 1 34 565 

WCtTA01 .997 .084 1 32 .773 • REtTA01 .996 .131 1 32 .720 EBtTA01 .932 2.346 1 32 ' 135 EQtTD01 .872 4.718 1 32 037 
·~ 

SAtTA01 .993 .21 4 1 32 647 

WCtTA02 1.000 .004 1 30 .948 REtTA02 .944 1.777 1 30 193 
1 577 ·-EBtTA02 .950 , 

30 .219 EQtT D02 .885 3,900 1 30 .058 SAtTA02 
. 
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In 1996, the results of the tests of equality of group means suggest that earnings before 
interest and tax to total assets (p = 0.004903), followed by market value of equity to book 
value of total debt (p = 0.077827) are the best in discriminating between firms of high and 
low book to price ratio. The other variables such as working capital with p-value of 
0.1167 45 have p-values greater than 0.1 0. In 1997, the results suggest that all the variables 
except for SAtTA can be used to discriminate between low and book to market value firms 
since all the P-values are less that 0.1 0. However WCtT A would be the best discriminating 
variable followed by EBtTA, REtTA and EQtTD. In 1998, the results show that SAtTA is the 
best discriminating variable between firms of high and low book to market ratio. This is 
followed by EBtT A However EQtTD, REtT A and WCtT A are not suitable for discriminating 
firms as the p-value is more than 0.1. In 1999, the results on indicate that apart from 
WCtTA, EQtTD and SAtTA, the other variables i.e. REtTA and EBtTA are suitable as 
discriminating index. The results of year 2000 as suggest that EQtTD and EBtTa are the 
only variables suitable as discriminating index between low and high book to market ratio 
firms. In 2001, the results suggest that EQtTD is the only variable suitable for discriminating 
between low and high book to market ratio firms, as the p- value is less than 0.1. In 2002, 
the results suggest that EQtTD is the only variable suitable for discriminating between low 
and high book to market ratio firms, as the p- value is less than 0.1. In 2003, the results 
suggest that none of the variables is suitable for discriminating between low and high book 
to market ratio firms, as all the variables have a p- value of less than 0.1. 

Wilks' Lambda is another measure of a variably potential as the tests of equality of means. 
In year 1996, the values of Lambda for EBtT A (0. 765) and EQtTD (0 900) indicate that the 
variables are better at d1scnminating between two groups. According to Wilks' Lambda test 
the variables REtTA (0.937) and SAtTA (0.936) pos s th low t pot nt1 I s 
dlscnm1natmg vanables. In 1997, the r suit (t bl 3) indic t th t WCtTA (0 807) i 
the best discriminating 1nd follow d by TA (0 835), tb n R t A (0 .041 ), l Qtl A 
(0.900) and lastly SAtTA (0.976). Tt or 
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hypothesis of equal covariance matrices. This is because the difference between the 
matrices should not be significant. In 1996 the Box's M is significant and ideally we should 
request for separate matrices to see if it gives radically different classification results . In this 
study most of Box's M tests are significant. 

4.5 Discriminant Functions 
The discriminant classification functions coefficients are used to assign cases to groups. 
There is a separate function for firms classified as having high book to price ratio (1) and 
those classified as having low book to price ratio (0). The functions obtained for year 1996 
to 2003 are as follows: -

1996 

0: z 
1: z 
1997 

0: z 
1: z 
1998 

0: z 
1: z 
1999 

0: z 
1: z 
2000 

0: z 
1: z 
2001 

0: z 
1' z 
2002 

0: 

1: z 
2003 

0 

1: z 

=- 2.554 - 2.721X1 +12.160X2 + 1.732X3 - 0.021X4 +1 .658X5 
=- 4.826 - 3.641 X1 + 11 .965X2 +12.235X3 + 0.022X4 + 2.062X5 

=- 3.540 - 9.649X1 + 15.040X2 + 3.463X3 + 0.254X4 + 2.837X5 
=- 6.592 - 6.718X1 + 17.01 OX2 + 8.457X3 + 0.372X4 + 3.546X5 

=- 2.991 - 5.106X1 + 8.601X2 + 1.664X3 + 0 . 258~ +2.919X5 
=- 6.401 - 8.936X1 + 8.201 X2 + 9.844X3 + 0.391X4 + 4.768X5 

=- 2.185 + 3.257X1 + 4.970X2 - 4.409X3 + 0 223X4 +1 845X5 = -3.335 + 2.633X1 + 7 .698X2 + 1.323X3 + 0 211 X4 + 2.112X5 

=- 2.227 + 5.417X1 + 2 969X2 - 7.511X3 + 0.488X4 +1 .821X5 

=- 3 443 + 3 320X, + 2.148X2 + 0.420X3 + 0.763X4 + 2.308X 

=- 2.454 + 3.001X, 5.701X 2.5 X 0.044X4 +1 .888X 
=- 3.365 1.062X, .692X - 1.9 3X 0.37 x4 2.182X 

=- 3 122 0.091X4 2 281 

=- 6.07 0 421X_. · 3 2 7X 

--3.2 3 0.173~ 

22 7 0 8 8 

• 



Z is the discriminant score 
X1 is Working Capital to Total Assets 
X2 is Retained Earnings to Total Assets. 
X3 is Earnings Before Interest and Taxes to Total assets. 
X4 is Market Value of Equity to Book Value of Total Debt. 

X5 is Sales to Total Assets. 

The classification score is computed for each function and the model assign the case to the group whose classification obtained the highest score. For 1996 function obtained above the results indicate that except for working capital to total assets (X1) and Retained Earnings to Total Assets (X2), the coefficients of all other predictor variables, X3 to X5, are smaller for firms with low X2 to Xs ratio are likely to have low book to market price ratio and vice versa. It also suggests that firms with high book to price ratio tend to have lesser working capital when compared to those with low book to market ratio . 

For the 1997 function, the results indicate that coefficients for firms with high book to market ratio are higher than those compared to firms with low book to market ratio suggesting the latter have higher working capital, retained earnings, market value of equity and high sales. For the 1998 function the results indicate that coefficient for working capital to total assets (X
1
) and Retained Earnings to Total Assets (X2) is lower for firms with high book to market ratio when compared to firms with low book to market ratio suggesting that the latter have more working capital and Retained Earnings 

In 1999, the function obtained suggests mixed results . For example high book to market ratio firms have less working capital and equity value to total debt rat1o but more retained earnings, earnings before 1nterest and taxes and sal s value. Th 2000 function obt lned suggests that except for X3• x~ andX . firms w1th hi · ook to m rk t v lu h v 1 ss working capital and retained earnin com r d to 1rm With low book to m rk tv lu . In year 2001, the function obt n d u 
qUity v lu to book value of total d bt (X.) nd S I 
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In year 2003, the function obtained suggests that except for Earnings before interest and Taxes to Total assets (X2) , Market Value of Equity value to Book value of total debt (X4) and Sales to Total assets (X5) , high book to market ratio firms have less working capital and retained earnings. 

4.6 Conanomical Discriminant and Standardized Co-efficient These measure variables at different scale. They allow us to compare discriminating power of variables on different scales. Co-effecients with large absolute values correspond to variables with greater discriminating ability. In 1996 the standardized Canonical Discriminant function co-efficient confirm that variables EBtT A and EQtTD have relatively high discriminating power i.e. they have the highest co-efficient as shown below (see table 4): 

Table 4: Standardized Canonical Discriminant Function Coefficients 

-r--
--Variables 1996 1997 1998 1999_ 2000 2001 WCtTA -0.110 0 .301 -0.449 -0.122 -0 .397_ ,___:.D_._3~ 

--
REtTA -0.022 0.198 -0 .044 0.494 -0 .151 -0.136_ EBtTA 0.837 0 .376 0.720 0.731 0 826 -0 262 EQtTD 0.291 0 .468 0.463 -0 .054 0 613 0 .979 SAtTA 0.271 0.423 0.871 0.260 0.475 0 206 

- -2002 2003 
-0.1§_Q_ - -0.152_ 
0.176 -0.7~ 
0.528_ 0 .1.Q.!_ 
0 811 0.956 
0 640 0 614 

In 1997 the resul ts show that the variables EQtTD and SatTA have higher discriminating power than EBtT A, WCtT A and REtT A 1n that order. In 1998 the results show that the variables EBtT A and SAtTA have h1gher discriminating power than EQtTD. WCtT A and REtTA have least discriminating ability. In 1999 the results show that the vanables EBtTA and REtT A have greater discriminating ability as they have the highest coeff1c1ents In 2000 the results show that the variables EBtT A EQtTD nd SAtTA h v gr t r di crir1un t1ng ability than WCtTA and REtTA a th Y h th hi t co f 1ci nt . In 2001 th r ult show that the vanables EQtTD n SAtTA h v r d1 cnmin t1n 1hty th n II th other variabl s. In 2002 nd 2003, S -A t d crimir t1n iht follow d y OtTO. 

4.7 Structur M tnx. 
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canonical discriminant function; and SAtTA is the lowest (+0.258. In 1998 SAtTA has the 
highest correlation (+0.706) with the standardized canonical discriminant function ; and 
EQtTD is the lowest (+0.079) . In 1999 EBtTA has the highest correlation (+0.861) with the 
standardized canonical discriminant function; and EQtTD is the lowest (+0.198. In 2000 
EBtT A has the highest correlation (+0.696) with the standardized canonical discriminant 
function; and WCtTA is the lowest (+0.104) . In 2001 EQtTD has the highest correlation 
(+0.785) with the standardized canonical discriminant function; and EBtT A is the lowest (-0.553) . 

Table s· Structure matrix function 1 
1996 1997 1998 1999 2000 2001 

WCtTA 0.497 0.798 0.123 0.387 0.104 -0.105 
REtTA 0.435 0.625 0.206 0.740 0.398 -0 .131 
EBtTA 0.934 0.724 0.573 0.861 0.696 -0.553 
EQtTD 0.562 0.545 0.079 0.198 0.683 0.785 
SAtTA 0.439 0.258 0.706 0.246 0.227 0.167 

4.7.1 EigenValues 
Eigenvalues provide information about relative efficacy (effectiveness) of each discriminant 
function. The canonical correlation is the most useful measure and was 0.510 in 1996, 
0.523 in 1997, 0.536 in 1998, 0.379 in 1999, 0.402 in 2000 and 0.439 in 2001 . 

4.7.2 Wilks' Lambda 
Wilks' Lambda approximate how well each function separate cases mto groups i e. test of 
function. It is the proportion of the total variance in the discriminant scores not explained by 
differences among the groups The smaller the Wilks' Lambda co-efficient, the greater the 
discriminatory ability of the function . It was 0.739, 0.727, 0.7 13, 0.856, 0.839 and 0 807 1n 
1996, 1997, 1998. 1999, 2000 and 2001 resp ctiv ly. 

4.7.3 Chi- Square 
The Chi-square statistic t th h po m n of th funct1on u I m II 
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4.8 Overall Classification Results. 
The classification table below (table 8)shows the practical results using the discriminant 
model . 

Table 8: Overall 
Classification results 

Overall Overall 
Year cBtM No.of Correctly No.of Incorrectly Total Correctly Incorrectly 

Classified firms Classified firms Classified Classified 1996 0 18 4 22 1 7 3 10 78 .1% 21 .9% 1997 0 19 4 23 1 7 3 10 78.8% 21.2% 1998 0 24 1 25 1 6 3 9 85.7% 14.3% 1999 0 18 6 24 1 7 4 11 73 .5% 26.5% 2000 0 17 7 24 
69.4% 

1 8 4 12 30.6% 
1- -2001 0 23 5 28 

76 5% 
1 3 3 6_ 23.5% 

1- -
0 20 4 24 

2002 
1 7 1 8 84.4% 15 .6% 0 17 4 21 

2003 
8 3 11 78.1% 21 .9% 

1 

In 1996 of the 22 firms that were classified as exhibiting low book to market price ratio 18 of 
them are correctly classified. In the same year of the 10 firms categonsed as h1gh book to 
market price ratio, 7 are correctly classified . 

Overall , in 1996. 78 1% of original group cases are correctly cl sif1 d. Thi sugg sts th t 
overall , the d1scnm1nant model generated in 1996 is rough! corr ct in bout 8 (eight) out of 10 (ten) times. 

In 1997 of the 23 f1rm th t lo boo tom of th m 

00 to m rk nc 
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In 1998 of the 25 firms that were classified as exhibiting low book to market price ratio 24 of them are correctly classified . In the same year of the 9 firms categorised as high book to market price ratio, 6 are correctly classified . Overall , in 1998, 85.7% of original group cases are correctly classified. This suggests that overall , the discriminant model generated in 1998 is roughly correct in about 8 (eight) out of 10 (ten) times. 

In 1999 of the 24 firms that were classified as exhibiting low book to market price ratio 18 of them are correctly classified . In the same year of the 11 firms categorised as high book to market price ratio, 7 are correctly classified . Overall, in 1999, 73.5% of original group cases are correctly classified. This suggests that overall, the discriminant model generated in 1999 is roughly correct in about 7 (seven) out of 10 (ten) times. 

In 2000 of the 24 firms that were classified as exhibiting low book to market price ratio 17 of them are correctly classified. In the same year of the 12 firms categorised as high book to market price ratio, 8 are correctly classified. Overall, in 2000, 69.4% of original group cases are correctly classified. This suggests that overall, the discriminant model generated in 2000 is roughly correct in about 7 (seven) out of 10 (ten) times. 

In 2001 of the 28 firms that were classified as exhibiting low book to market price ratio 23 of them are correctly classified . In the same year of the 6 firms categonsed as high book to market price ratio, 3 are correctly classified Overall , in 2001 , 76 5% of original group cases are correctly classified . This suggests that overall , the d1scnm1nant model generated in 2001 is roughly correct in about 7 (seven) out of 10 (ten) times. 

In 2002 of the 28 firms that were classified as exhibiting low book to m rket price r tio 20 of them are correctly classified . In the same year of th 8 1rm · c t gon d high book to market pnce rat1o, 7 are correctly cl i 1 d. Ov II, in 2002, 84.4% of on in 1 group c are correctly classi 1ed. Th s su t t ov 11, h nt mo I 1n 2001 is roughly carr ct in bou 9 (n n } out o 10 ( n) 1 

In 2003 of th 21 1rm th d lo boo tom 
th m r corr ctly cl 
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On average, between 1996 and 2003, the discriminant function generated was correct by 78.1% suggesting that in roughly eight(8) out of ten(1 0) times, Altman's ratios can be useful in discriminating between high book to market value firms and low book to market value firms. 



CHAPTER 5 

CONCLUSION AND RECOMMENDATIONS 

5.1 Conclusion 

The objective of this study was to determine the discriminating ability of Altman's Z score ratios in separating firms with low book to market value ratio from those having high book to market ratio. My findings suggest that that to some extent Altman's ratios can be useful in grouping firms into low and high book to market 
ratio. 

The above results are useful given the findings that were obtained by Obell 
(2004) in which he found the usefulness of price to book ratio as a measure of 
risk , after using standard deviation as a measure of risk . This result of this study suggest that Altman's Z score can be useful in making investment decisions in 
choosing between low and high risk assets 

The results obtained in this study also serves to warn investors that Altman's z score alone cannot be used to make investment decisions. Other factors also 
play a role, the reason it was not possible to achieve 100% accuracy using z 
score to discriminate between firms 

5.2 Limitations of the Study 
This study only covered a period of eight years using nnu I d t . This is 
limitat1on as it can lead to inappropriate conclu ion inc only limit d p 110d 
has been covered. A study cov ring lon riod i Ilk ly to h v r ult 
different from th on in thi tu . S condl h r li d on Altm 
scor alon to rriv t conclu ton oo r 
would b n tf ott 

th rn t1m 
from u II h 
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between firms because of possible differences in accounting policies used in 
preparing financial statements and different industries. 

5.3 Recommendations For Further Research 

A logical suggestion · for further research is to consider the use of weekly or monthly book to market ratios rather than annual book to market ratios. Also, a 
better study may consider the use of all ratios, not just Altman's ratios. 
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Appendix 1 

Casewise Statistics· 1996 

Case Actual Highest Group Squared Second Squared Discriminant 
Number Group 

Mahalanobis Highest Mahalanobis Scores 
Predicted Group P(D>d 1 G=g) P(G=g I D=d) Distance to Group P(G=g I D=d) Distance to Function 1 

p df Centroid Centroid 
Original 2 1 1 0.008 1 0.983 6.948 0 0.017 15.024 3.489 

3 1 0 0.933 1 0.660 0.007 1 0.340 1.338 -0.304 
6 1 1 0.718 1 0.771 0.130 0 0.229 2.564 1.214 
7 1 1 0.025 1 0.972 5.013 0 0.028 12.104 3.092 
8 1 1 0.932 1 0.660 0.007 0 0.340 1.333 0.767 
9 0 1 0.573 1 0.518 0.318 0 0.482 0.458 0.289 

11 0 0 0.831 1 0.738 0.046 1 0.262 2.113 -0.601 
12 0 0 0.577 1 0.519 0.311 1 0.481 0.466 0.170 
13 1 0 0.329 1 0.879 0.951 1 0.121 4.909 -1 .363 
15 0 1 0.671 1 0.560 0.180 0 0.440 0.666 0.428 
16 0 0 0.811 1 0.616 0.057 1 0.384 1.003 -0.149 
17 0 0 0.171 1 0.922 1.875 1 0.078 6.809 -1.757 
19 0 1 0.539 1 0.502 0.378 0 0.498 0.391 0.238 
20 1 1 0.579 1 0.520 0.308 0 0.480 0.469 0.297 
21 1 1 0.421 1 0.854 0.648 0 0.146 4.183 1.658 
22 0 0 0.484 1 0.837 0.490 1 0.163 3.764 ·1.087 
23 1 0 0.659 1 0.789 0.195 1 0.211 2.828 -0.829 
25 1 1 0.729 1 0.584 0.120 0 0.416 0.798 0.506 
26 0 0 0.569 1 0.814 0.325 1 0.186 3.277 -0.958 
27 0 0 0.629 1 0.797 0.233 1 0 203 2.969 -0.871 
32 0 0 0 572 1 0.517 0.320 1 0.483 0.455 0.178 
33 0 0 0.853 1 0.731 0 034 1 0.269 2.033 ·0.573 
35 0 0 0 756 1 0 760 0.096 1 0 240 2.404 -0.698 
36 0 0 0.576 1 0 812 0.313 1 0.188 3.239 -0 947 
37 0 1 0 836 1 0 625 0 043 0 0 375 1 067 0 646 
38 0 0 0 711 1 0.577 0 138 1 0423 0 755 ·0 016 
39 0 0 0.536 1 0 823 0 382 1 0 177 3 454 ·1 006 
41 0 0 0 909 1 0.713 0 013 1 0 287 1 835 0.502 
42 0 0 0.547 1 0 505 0 363 1 0.495 0406 0 2 15 
43 0 0 0.882 1 0 642 0.022 1 0 358 1 193 ·0 240 
44 0 0 0 877 1 0 723 0 024 1 0 277 1 946 -0 542 
45 0 0 0 722 1 0 770 0126 1 0.230 2 545 0 743 

.. 
MISCiaSSified case 



Casewise Statistics- 1997 

Case Actual Highest Group 
Squared Second Squared Discriminant 

Number Group 
Mahalanobis Highest Mahala nobis Scores 

Predicted Group P(D>d I G=g) P(G=g I D=d) Distance Group P(G=g I D=d) Dis lance Function 1 
p df to Centroid to Centroid 

Onginal 2 1 1 0.223 1 0.918 1.487 0 0.082 6.315 2.121 
3 1 0( •• ) 0.431 1 0.865 0.621 1 0.135 4.333 -1.180 
6 1 1 0.903 1 0.730 0.015 0 0.270 2.005 1.024 
7 1 1 0 463 1 0 856 0.539 0 0.144 4.111 1.636 
8 1 0( .. ) 0 564 1 0.522 0.334 1 0.478 0.513 0.186 
9 1 1 0.949 1 0.680 0.004 0 0.320 1.511 0.837 

11 0 0 0.570 1 0.828 0.323 1 0.172 3.468 -0.961 
12 0 w·l 0.601 1 0.540 0.273 0 0.460 0.595 0.379 
13 1 0( .. ) 0.210 1 0.921 1.574 1 0.079 6.492 -1 .646 
15 0 1( .. ) 0.823 1 0.633 0.050 0 0.367 1.144 0.678 
16 0 1( .. ) 0.713 1 0.788 0.135 0 0.212 2.760 1.269 
17 0 0 0.324 1 0.892 0.973 1 0.108 5.199 -1.379 
19 1 1 0.157 1 0.935 2.006 0 0.065 7.344 2.318 
20 0 0 0.936 1 0.719 0.006 1 0.281 1.888 -0.473 
21 1 1 0088 1 0.955 2 919 0 0.045 9.013 2.610 
22 0 0 0763 1 0610 0091 1 0.390 0 984 -0.090 
23 0 0 0.479 1 0 852 0.501 1 0.148 4.005 -1 .100 
25 1 1 0 834 1 0.752 0 044 0 0 248 2 259 1.111 
26 0 0 0.662 1 0.567 0191 1 0 433 0.733 0.045 
29 0 0 0 438 1 0.863 0.602 1 0137 4 281 -1 ~68 
31 0 0 0 739 1 0 780 0111 1 0220 2 645 -0.725 
32 0 0 0645 1 0 807 0 212 1 0193 3076 -0 852 
33 0 0 0 995 1 0696 0 000 1 0304 1 656 -0 385 
35 0 0 0.442 1 0862 0592 1 0138 4 256 -1161 
36 0 0 0926 1 0672 0009 1 0 328 1 443 -0 300 
37 0 1 0 842 1 0749 0040 0 0 251 2 229 1101 
38 0 0 0965 1 0686 0002 1 0314 1 561 ·0 346 
39 0 0 0605 1 0618 0 266 1 0162 3 260 .Q 910 
41 0 0 0660 1 0603 0193 1 0197 3 004 ·0 632 
42 0 0 0238 1 0 914 1 394 1 0 086 6122 1 573 
43 0 0 0 820 1 0632 0052 1 0 368 1 137 -0165 
44 0 0 0531 1 0 507 0 392 1 0493 0 446 0 234 
45 0 0 0 926 1 0673 0008 1 0 327 1 449 .Q 302 

.. 
Mtaelasstfted case 



Casewise Statistics -1998 

Case Actual Highest Group Squared Second Squared Discriminant 
Number Group 

Mahalanobis Highest Mahalanobis Scores 
Predicted Group P(D>d I G=g) P(G=g I D=d) Distance Group P(G=g I D=d) Distance Function 1 I' df to Centroid to Centroid 

Original 2 1 1 0.051 1 0.976 3.815 0 0.024 11 .223 2.980 
3 1 o(-1 0.570 1 0.854 0.322 1 0.146 3.860 -0.938 
6 1 1 0.030 1 0.982 4.720 0 0.018 12.741 3.200 
7 1 1 0.773 1 0.799 0.083 0 0.201 2.838 1.315 
8 1 1 0.225 1 0.935 1.471 0 0.065 6.811 2.240 
9 1 1 0900 1 0.690 0.016 0 0.310 1.615 0.901 

11 0 0 0.976 1 0.718 0.001 1 0.282 1.868 ·0.340 
12 0 1('') 0.640 1 0.836 0.219 0 0.164 3.476 1.495 
13 0 0 0.526 1 0.865 0.402 1 0.135 4.124 ·1.004 
15 1 1 0 868 1 0 678 0 028 0 0.322 1.514 0.861 
16 0 0 0.906 1 0.758 0.014 1 0.242 2.295 -0.488 
17 0 0 0.662 1 0 590 0.191 1 0.410 0.922 0.067 
19 0 0 0.601 1 0.561 0.274 1 0.439 0.763 0.153 
20 1 0('') 0.671 1 0.594 0.181 1 0.406 0.944 0.056 
21 0 0 0.707 1 0.611 0.142 1 0.389 1.041 0.007 
22 0 0 0.857 1 0.673 0.032 1 0.327 1.480 -0.190 
23 0 0 0.668 1 0.593 0.184 1 0.407 0.937 0.059 
25 1 0 0 317 1 0.915 1.003 1 0.085 5.751 ·1 .371 
26 0 0 0.769 1 0 800 0 086 1 0.200 2.856 ·0.663 
29 0 0(-) 0.709 1 0.817 0.139 1 0.183 3.131 -0.742 
31 0 0 0 908 1 0.693 0013 1 0 307 1.642 .Q 254 
32 0 0 0 823 1 0.784 0050 1 0 216 2 626 ·0 594 
33 0 0 0695 1 0 821 0154 1 0179 3 200 -0 762 
35 0 0 0179 1 0 946 1 808 1 0.054 7 515 ·1.714 
36 0 0 0.713 1 0614 0135 1 0386 1 059 ·0.002 
37 0 0 0 523 1 0 521 0 408 1 0 479 0 575 0 269 
38 0 0 0 783 1 0796 0076 1 0 204 2 797 -0645 
39 0 0 0678 1 0 598 0172 1 0402 0 964 0045 
41 0 0 0 716 1 0815 0133 1 0185 3101 .Q 734 
42 0 0 0852 1 0672 0035 1 0328 1 466 .Q 184 
43 0 0 0685 1 0824 0184 1 0176 3 247 -0775 
44 0 0 0 656 1 0 587 0199 1 0 413 0904 0 076 
45 0 0 0 882 1 0683 0022 1 0 317 1560 ·0222 
47 0 0 0083 1 0968 3004 1 0032 9796 ·2 103 

.. 
Mllclau•fled case 



Casewise Statistics • 1999 

Case Actual Hrghest Group Squared Second Squared D1scnm1nant 
Number Group 

Mahalanobrs Hrghest Mahalanobrs Scores 
Predrcted Group P(D>d I G=g) P(G=g I D=d) Dr stance Group P(G=g I D=d) Drstance Functron 1 p df to Centrord to Centrord 

Orrgrnal 2 I 1 0 042 1 0.892 4 127 0 0108 8 345 2 619 
5 t 0( '') 0 740 1 0 657 01 10 1 0 343 1 413 -0601 
6 1 1 0 378 1 0 755 0.778 0 0.245 3.024 1 470 
7 1 1 0 768 1 0650 0.087 0 0.350 1 326 0.882 
8 1 1 0 482 1 0 725 0.493 0 0 275 2 432 1 290 
9 1 1 0 402 1 0 747 0.701 0 0.253 2.871 1.425 

11 1 1 0 803 1 0.538 0.062 0 0.462 0 369 0.338 
12 1 1 0159 1 0 828 1.982 0 0172 5130 1 995 
13 1 0(") 0022 1 0912 5 266 1 0 088 9.935 ·2 564 
15 0 0 0198 1 0 813 1 653 1 0187 4593 ·1 555 
16 0 1('") 0 690 1 0 506 0159 0 0.494 0 210 0189 
17 0 0 0.862 1 0 554 0030 1 0446 0 467 -0096 
19 0 0 0 715 1 0 513 0134 1 0 487 0 242 0 096 
20 0 0 0 809 1 0 540 0058 1 0 460 0 379 -U 028 
21 0 0 0 841 1 0 549 0.040 1 0 451 0 431 ·0.068 
22 1 0(") 0797 1 0.537 0.066 1 0.463 0 360 -0 012 
23 1 0( '') 0.914 1 0.613 0 01 2 1 0387 0.931 ·0 377 
25 0 0 0 702 1 0.667 0.147 1 0 333 1.538 -0652 
27 0 0 0677 1 0 503 0173 1 0 497 0194 0.147 
29 0 0 0 754 1 0654 0098 1 0 .346 1.369 -0 582 
31 0 0 0 939 1 0 575 0.006 1 0425 0610 -0193 
32 0 0 0 782 1 0647 0076 1 0353 1 285 ·0 546 
33 0 0 0 980 1 0 586 0001 1 0414 0693 -0 245 
34 ( I(' ") 0 777 1 0 531 0080 0 0 469 0 329 0 304 
35 [J 0 0670 1 0 501 0181 1 0 499 0186 0157 36 ., 0 0 761 1 0652 0 093 1 0 348 1 349 -0 574 37 J 1( " ) 0 361 1 0 760 0 836 0 0 240 3 138 1 502 38 0 1("") 0 763 1 0 527 0091 0 0 473 0.308 0 286 39 0 0 0 829 1 0 546 0046 1 0454 0 41 2 ·0 054 41 0 0 0410 1 0 745 0680 1 0 255 2 829 ·1 094 42 0 0 0154 1 0 830 2 030 1 0170 5 208 ·1 ti94 43 0 1(") 0676 1 0502 0174 0 0 498 0193 0170 44 0 0 0 2G5 1 0 790 1 240 1 0 210 3885 ·1 383 45 0 1(") 0945 1 0 577 0005 0 0 423 0622 0 19 47 0 0 0422 1 0742 0644 1 0258 2 754 ·1 072 

Mosclassofoed case 



Casewise Statistics - 2000 

Case Actual H1ghest Group Squared Second Squared D1scnm1nant 
Number Group 

Mahatanobis Highest Mahatanobis Scores 
Predicted Group P(D>d I G=g) P(G=g I D=d) D1stance Group P(G=g I D=d) D1stance Function 1 D df to Centro1d to Centro1d 

Drig1nal 2 1 t 0 002 1 0.960 9.351 0 0 040 15698 3661 
5 1 0("') 0 735 1 0672 0.115 1 0 328 1.545 -0640 
6 1 1 0 246 1 0 811 1 347 0 0189 4 :.163 1 763 
7 1 1 0 733 1 0.672 0 116 0 0 328 1 550 0 944 
8 1 1 0.877 1 0 567 0.024 0 0 433 0 562 044e 
9 1 1 0 760 1 0 533 0094 0 0467 0 358 0 297 

11 1 0('') 0 531 1 0 726 0.392 1 0.274 2 342 -0 928 
12 1 1 0 902 1 0 574 0015 0 0 426 0 610 0479 
13 0 0 0 900 1 0628 0016 1 0 372 1 060 -0 427 
15 0 0 0167 1 0 840 1 906 1 0160 5 220 -1 682 
16 1 0('') 0 718 1 0 521 0130 1 0 479 0.295 0060 
17 1 1 0 789 1 0 542 0 072 0 0 458 0 405 0 335 
19 0 1(''' 0 969 1 0592 0.001 0 0 408 0 749 0 564 
20 0 1(") 0 280 1 0800 1165 0 0 200 3 934 1 682 
21 0 0 0 908 1 0 626 0.013 1 0 374 1.041 -0417 
22 0 0 0 220 1 0 820 1 506 1 0180 4 542 -1 528 
23 1 1 0 550 1 0 721 0 358 0 0.279 2 258 1 201 
25 0 0 0 254 1 0.809 1 304 1 0191 4.186 -1 443 
26 1 0(") 0 932 1 0619 0007 1 0381 0.979 -0.387 
27 0 1(") 0 572 1 0 715 0.320 0 0285 2160 1168 29 0 1(") 0 727 1 0 523 0122 0 0 477 0308 0 254 
31 0 0 0661 1 0.503 0.192 1 0 497 0 217 0137 32 0 0 0 535 1 0 725 0 385 1 0 275 2 325 -0922 33 0 (, 0662 1 0691 0191 1 0 309 1 797 -0 738 34 0 (, 0187 1 0 832 1 744 1 0168 4 949 -1 622 35 G 1(" ' 0 743 1 0 528 0107 0 0 472 0 333 0 275 36 0 1("! 0 995 1 0 599 0000 0 0 401 0 806 0 590 37 c 1(''' 0 986 1 0605 0 000 0 0 395 0 851 0621 38 0 0 0 713 1 0677 0135 1 0 323 1 619 -0669 39 0 0 0 736 1 0 526 0114 1 0 474 0 321 0036 0 0 0 891 1 0 571 0019 1 0 429 0 586 ·0 164 

41 
42 0 0 0 894 1 0 572 0018 1 0 428 0 595 -01 8 43 0 0 0 766 1 0663 0 089 1 0337 1 445 .o 5 9 44 0 0 0 677 1 0687 0174 1 0 313 1 741l -0 718 45 0 0 0 869 1 0636 0027 1 0 364 1 142 ·0 466 47 0 0 0 484 1 0 739 0 490 1 0261 2 574 ·1 002 

.. 
MiiCiaulfled case 



Cas ewise Statistics - 2001 

Case Actual Highest Group 
Squared Second Squared Discriminant 

Number Group 
Mahalanobis H1ghest Mahalanob1s Scores 

Predicted Group P(D>d I G=g) P(G=g I D=d) Distance Group P(G=g I D=d) D1stance Function 1 
p df to Centroid 

to Centro1d 
Ong1nal 2 1 1 0 000 1 0 998 17 853 0 0002 29 925 5 251 

5 1 or··, 0 941 1 0 704 0006 1 0 296 1 741 -0 294 
6 1 1 0 762 1 0 598 0091 0 0402 0 689 0 723 
7 0 0 0 573 1 0 614 0.317 1 0166 3 269 -0 763 
6 0 0 0 792 1 0610 0069 1 0 390 0 964 0 044 
9 0 0 0.574 1 0 814 0 316 1 0186 3.265 -0.782 

11 1 1 0 782 1 0606 0.077 0 0 394 0.938 0.749 
12 I 0(.') 0 793 1 0 751 0.069 1 0.249 2273 -0 482 
13 0 0 0 773 1 0 757 0083 1 0 243 2.351 -0 508 
15 0 1('') 0 585 1 0 524 0298 0 0476 0.488 0 479 
16 0 0 0 896 1 0 719 0 017 1 0 281 1 691 -0 350 
19 0 0 0 516 1 0 629 0 417 1 0171 3577 -0 666 
20 0 1("') 0 654 1 0 633 0034 0 0 367 1.125 0 841 
21 0 0 0600 1 0607 0275 1 0193 3130 -0 744 
22 0 0 0 563 1 0817 0.335 1 0183 3325 -0 798 
23 0 1("') 0 807 1 0 616 0060 0 0 384 1 001 0 781 
25 0 0 0 778 1 0 605 0.079 1 0.395 0928 0 062 
26 1 0( .. ) 0670 1 0 561 0182 1 0.439 0671 0 206 
27 0 1(.') 0 941 1 0664 0005 0 0 336 1 371 0 951 
29 0 0 0 651 1 0632 0035 1 0 366 1117 -0 032 
31 0 0 0667 1 0 726 0026 1 0 272 1 994 -0 387 
32 0 0 0 950 1 0701 0004 1 0 299 1 709 -0282 
33 0 0 0 956 1 0670 0003 1 0 330 1 417 -0165 
34 0 0 0886 1 0 645 0020 1 0 355 1 215 -0 077 
35 0 0 0441 1 0 850 0.594 1 0150 4 063 -0 990 
36 0 0 0 740 1 0 569 0110 1 0411 0 634 0112 
37 0 0 0624 1 0 BOO 0240 1 0 200 3 012 -0 710 
36 0 0 0 570 1 0 615 0323 1 0165 3 290 -0 766 
39 0 0 0960 1 0696 0003 1 0 302 1 676 -0 270 
41 0 0 0 831 1 0624 0046 1 0 376 1 063 -0006 
42 0 0 0 563 1 0 514 0 334 1 0 466 0 445 0359 
43 0 0 0482 1 0 639 0494 1 0161 3 793 -0 922 
44 0 1 0671 1 0 561 0161 0 0439 0672 0 GOO 
45 0 0 0482 1 0639 0 493 1 0161 3 793 ·092/ 

.. 
MiSCIBSSifled case 



Casewise Statistics • 2002 

Squared Second Squared D1scnmmant 
Case Actual H1ghest Group 

Mahalanob1s H1ghest Mahalanob1s Score:. 

Number Group Pred1cted Group P(D>d I G=g) P(G=g I D=d) D1stance Group P(G=g I D=d) D1stance Funct1on 1 
p df to Centrotd 

to Centro1d 

Origtnal 2 1 1 0127 1 0 94 1 2 328 0 0 059 7 871 2 486 
5 1 0("') 0 553 1 0 829 0 352 1 0.171 3.507 ·0 913 
6 I 1 0 723 1 0 590 0 125 0 0 410 0 857 0606 
7 1 1 0645 1 0 804 0212 0 0196 3 030 1 421 
8 0 1('") 0 851 1 0641 0.036 0 0.359 1 191 0.771 
9 1 1 0619 1 0 811 0 248 0 0189 3160 1 458 

11 0 0 0111 1 0 946 2.542 1 0.054 8 260 -1 914 
12 1 1 0 584 1 0 821 0300 0 0.179 3.341 1 508 
13 0 0 0 358 1 0 880 0844 1 0.120 4 834 ·1.239 
15 1 1 0 567 1 0 521 0.328 0 0.479 0.500 0 387 
16 1 1 0 816 1 0.627 0.054 0 0 373 1 095 0 727 
19 0 0 0.932 1 0.717 0 007 1 0 283 1 863 -0 405 
20 0 1("') 0 095 1 0951 2 793 0 0049 8 708 2 631 
21 0 0 0 571 1 0824 0.320 1 0176 3 407 -0 886 
22 0 0 0428 1 0 862 0628 1 0138 4 295 ·1 113 
23 0 0 0 BOO 1 0621 0064 1 0 379 1 053 -0 066 
25 0 0 0 236 1 0 912 1 404 1 0.088 6 075 ·1 505 
26 0 0 0 957 1 0 708 0 003 1 0 292 1 779 -0 374 
27 0 1("') 0 930 1 0670 0 008 0 0.330 1 422 0 872 
29 0 0 0913 1 0 723 0 012 1 0 277 1 929 -0 429 
31 0 0 0 927 1 0 718 0.008 1 0 282 1 882 ·0 412 
32 0 0 0 724 1 0 781 0125 1 0 219 2 665 -0673 
33 0 0 0 550 1 0 830 0 358 1 0170 3 526 -0 918 
35 0 0 0.679 1 0 572 0172 1 0 428 0 749 0 094 
36 0 0 0 323 1 0 889 0976 1 0111 5 141 ·1 308 
37 0 1("") 0 546 1 0 831 0365 0 0169 3 547 1 564 
38 0 0 0850 1 0 743 0036 1 0 257 2159 ·0 510 
39 !) 0 0522 1 0 837 0410 1 0163 3686 .Q suo 
41 0 I') 0887 1 0654 0020 1 0 346 1 293 .Q 177 
42 0 0 0 768 1 0608 0087 1 0392 0 969 0024 
43 0 0 0 920 1 0 721 0010 1 0279 1 905 ·0 420 
45 0 0 0£1136 1 0682 0 002 1 0318 1 531 ·0 278 

.. 
MtSclasslfted case 



Casewise Statistics • 2003 

Squared Second Squared D1scnm1nant 
Case Actual Highest Group 

Mahalanob1s H1ghest Mahalanob•s Scores 
Number Group Predicted Group P(D>d I G=g) P(G=g I D=d) D1stance Group P(G=gl D=d) Distance Function 1 

p df to Centro1d 
to Centro1d 

Onginal 2 1 1 0.994 1 0.662 0.000 0 0 338 1 347 0 759 
5 1 1 0.844 1 0611 0.039 0 0.389 0 944 0 570 
6 1 1 0 315 1 0.865 1 009 0 0135 4 721 1 771 
7 1 1 0 860 1 0 708 0.031 0 0.292 1 807 0.943 
8 0 1(") 0.987 1 0660 0.000 0 0.340 1 327 0 750 
9 1 0("") 0.966 1 0 653 0002 1 0 347 1 267 -0 359 

11 1 1 0 825 1 0604 0.049 0 0 396 0 896 0 545 
12 , 

1 0 755 1 0 740 0 097 0 0 260 2192 1 079 
13 1 0("") 0.915 1 0636 0011 1 0 364 1 128 -0 295 
15 1 0("") 0640 1 0 534 0218 1 0.466 0 492 0 065 
16 1 1 0876 1 0623 0024 0 0 377 1 026 0611 
17 0 0 0 891 1 0699 0 019 1 0.301 1 705 -0 539 
19 0 0 0.903 1 0.632 0.015 1 0.368 1.096 .Q 280 
20 0 1( •• ) 0.093 1 0934 2 815 0 0066 8101 2 445 
21 0 0 0.671 1 0 765 0181 1 0 235 2 539 -0 827 
22 0 0 0074 1 0.941 3192 1 0059 8.732 -2188 
23 0 0 0 938 1 0684 0.006 1 0 316 1 554 -0 480 
25 0 0 0 856 1 0.615 0033 1 0 385 0.973 ·0220 
26 0 0 0.049 1 0.952 3 875 1 0048 9 841 ·2.370 
27 1 1 0048 1 0 952 3 915 0 0048 9903 2 745 
29 0 1(") 0945 1 0646 0 005 0 0.354 1 209 0698 
32 0 0 0870 1 0 620 0027 1 0 380 1 010 -0 238 
33 0 0 0 310 1 0 866 1 031 1 0134 4 768 ·1 417 
35 0 0 0 525 1 0806 0 405 1 0194 3 257 -1 038 
36 0 0 0 082 1 0670 0 000 1 0 330 1 417 -0 424 
37 0 0 0 800 1 0595 0064 1 0 405 0837 -0 148 
38 0 0 0 918 1 0690 0 011 1 0310 1 615 ·0 504 
39 0 0 O!i95 1 0 787 0283 1 0 213 2 892 ·0 934 
41 0 1("") 0 767 1 0 583 0088 0 0 417 0 761 0 471 
42 0 0 0 r,cg 1 0 504 0 325 1 0 496 0 358 0 168 
43 0 0 0 337 1 0 859 0922 1 0141 4 531 ·1 362 
45 0 0 Q1,87 1 0 553 0163 1 0 447 0 585 0002 

.. 
MISclass•f•ed ca"' 



Appendix 2 

E" 1gen va ues 

Year Function EiQenvalue % of Variance Cumulative % Canonical Correlation 1996 1 .352(a) 100 100 0.51 1997 1 .376(a) 100 100 0.523 1998 1 .403(a) 100 100 0.536 1999 1 .168(a) 100 100 0.379 2000 1 .192(a) 100 100 0.402 2001 1 .239(a) 100 100 0.439 

Wilks' Lambda 
Year st of Functior Wilks' Lambda Chi-square df Sig . 1996 1 0.739 8.303 5 014 1997 1 0.727 9.101 5 0 105 1998 1 0.713 10 5 0 075 1999 1 0.856 4 736 5 0 449 2000 1 0.839 5 542 5 0 353 2001 1 0.807 6 331 5 0 275 



Appendix 3 

Discriminant Functions Coefficients (1996 - 2003) 
WCtTA REtTA EBtTA EQtTD SAtTA Constant cBtM 0 3.257 4.970 -4.409 0.223 1.845 -2 .185 1996 1 2.633 7.698 1.323 0.211 2.112 -3 .335 cBtM 0 -9.649 15.040 3.463 0.254 2.837 -3 .540 1997 1 -6.71 8 17.010 8.457 0.372 3.546 -6.592 cBtM 0 -5.106 8.601 1.664 0 .258 2.919 -2 .991 1998 1 -8.936 8.201 9.844 0.391 4.768 -6.401 cBtM 0 3.257 4.970 -4.409 0.223 1.845 -2 .185 1999 1 2.633 7.698 1.323 0 .211 2.112 -3.335 cBtM 0 5.417 2.969 -7 .511 0.488 1.821 -2.277 2000 1 3.320 2.148 0.420 0 .763 2.308 -3.443 cBtM 0 3.001 5.701 2.564 0.044 1.888 -2.454 2001 1 1 062 4.692 -1 .923 0 .376 2.182 -3.365 cBtM 0 4.984 9.343 6.262 0.091 2.281 -3.212 2002 1 3.903 10.889 15. 824 0.421 3.21 7 -6.074 cBtM 0 5 627 8.192 -3.1 93 0.173 2.094 -3 .243 2003 1 4 662 3.474 -2.048 0.468 2.848 -4.122 



Appendix 4 

Book to Market Value Ratios (1996 - 2003 Security BtM2003 BtM2002 Btm2001 BtM2000 BtM1999 BtM1998 BtM1997 BtM1996 BtMAvr 
BOC 20.20 8.00 6.20 6.00 14.00 1.31 1.45 1.43 7.32 
Limuru 6.02 7.97 13.06 3.96 4.06 4.73 5.36 10.70 6.98 
Lonhro 

1.91 6.11 1.95 3.32 
SCHB 6.83 ' 3.39 2.50 2.57 1.42 2.08 2.35 2.88 3.00 
BBK 4.12 2.07 1.66 1.83 2.56 3.24 3.41 3.52 2.80 
Uchumi 2.54 1.79 1.99 3.54 1.87 3.58 3.69 2.49 2.69 
Fires 2.65 2.42 1.02 1.73 1.72 2.38 2.59 3.45 2.24 
Total 1.82 1.20 0.91 1.85 1.81 2.56 3.20 3.89 2.16 
NMG 4.13 2.01 0.75 1.31 2.02 3.20 1.84 1.30 2.07 
NBK 8.03 0.42 0.25 0.19 0.57 4.23 0.75 0.85 1.91 
KPLC 4.79 0.43 1.38 3.79 1.56 1.09 1.00 0.55 1.83 
BAT 4.93 1.27 1.31 1.45 1.33 0.87 0.99 1.31 1.68 
EAPon 3.02 0.68 0.46 0.69 1.53 1.24 2.80 1.95 1.55 
DTB 2.17 0.65 0.59 0.91 1.82 1.84 2.15 1.44 1.45 
SNGroup 10.10 4.85 -0 .71 -0.59 -7 .84 3.23 1.28 0.98 1.41 
Bamburi 3.19 1.60 0.89 1.33 1.01 1.24 1.24 0.69 1.40 
Car and Ge1 0.95 1.10 3.33 1.20 0.91 0.94 1.03 0.99 1.31 
NIC 1.22 0.69 0.53 0.66 1.45 1.39 1.93 1.78 1.21 
CARB 2.24 1.10 0.63 0.76 1.12 1.13 1.50 1.14 1.20 
ICDC 1.35 0.69 0.86 0.89 0.80 2.04 1.26 1.61 1.19 
EACAB 0.81 0.79 0.71 0.66 0.96 1 16 1.80 2.45 1.17 
Eagads 0.97 1.07 1.09 1.07 1.48 1.29 1.01 1.14 Bbond 1.29 0.66 0.82 1.15 1 28 1 30 1 02 1.57 IIFCK 1.50 0 64 1.37 0 89 1 00 1 20 1.20 1.29 Dunlop 0 61 0.52 077 0.65 0 91 1.89 1 93 1 60 Kapchorua 0.62 0.65 1 17 1 42 1 41 1.12 1.02 0 79 Express 3 87 0.43 0.30 0.45 0.33 0.39 0.78 0.91 CFC 1.31 0.48 0.48 0.58 0.47 0.89 1.19 1 60 ARM 2 34 0.54 0.44 0.36 069 0.69 0 .95 KCB 1.69 0.42 0.29 0.64 0.85 0 .86 0.88 0.99 TPS 0.81 0.69 0 .68 0.61 1.09 1.01 Rea 0.74 0.39 0.41 0.42 0.71 0 .77 1.07 1 38 Kakuz1 0.40 0.31 0.34 050 0 78 1.13 0 80 1.15 EAPack 0.19 0 27 0 25 0.44 1 33 1.39 EABL 0 83 0 82 0.78 0.72 0 75 0 .48 0 43 0 22 Sasin1 0 42 0 .30 0.27 0 58 0.95 , 18 0 68 0 43 Kenol 1 21 0 .52 0.38 043 0 51 046 0 6:? 0 63 KenA1r 0 550 0 466 0.460 0477 0480 0 518 0 713 0 889 GWK 0.44 0 28 0.52 056 041 097 0 1 0 57 CuyTru\t 0 49 0.44 0.34 041 050 0 54 0 0 87 M;~r\hall 0 63 048 021 106 0 0 0 37 030 Unga 1 24 0 23 0 28 0 417 0 077 0 41 0 0, CM 0 84 0 27 0 11 01 0 0 078 0 71 J.:nnull 0 21 02 0 0 74 0 0 C'hcr 0 39 0 41 0 0 0 4 0 0 31 0 7 0 37 Juh1lee 01 0 0 0 0 4 0 01 4 0 44 011 



Categorization of firms Into low book to market ratio (0) and high book to market ratio (1) Security cBtM2003 cBtM2002 cBtm2001 cBtM2000 cBtM1999 cBtM1998 cBtM1997 cBtM1996 cBtMAvr 
BOC 1 1 1 1 1 0 1 0 1 
Limuru 1 1 1 1 1 1 1 1 1 
Lonhro 

1 1 1 1 
SCHB 1 1 1 1 1 1 1 1 1 
BBK 1 1 1 1 1 1 1 1 1 
Uchumi 1 1 1 1 1 1 1 1 1 
Fires 1 1 0 1 1 1 1 1 1 
Total 0 0 0 1 1 1 1 1 1 
NMG 1 1 0 1 1 1 1 0 1 
NBK 1 0 0 0 0 1 0 0 1 
KPLC 1 0 1 1 1 0 0 0 1 
BAT 1 1 1 1 1 0 0 0 1 
EAPort 1 0 0 0 1 0 1 1 1 
DTB 0 0 0 0 1 1 1 0 1 
SNGroup 1 1 0 0 0 1 0 0 0 
Bamburi 1 1 0 1 0 0 0 0 0 
Car and Ge1 0 0 1 1 0 0 0 0 0 
NIC 0 0 0 0 1 1 1 1 0 
CARB 0 0 0 0 0 0 1 0 0 
!CDC 0 0 0 0 0 1 0 1 0 
EACAB 0 0 0 0 0 0 1 1 0 
Eagads 0 0 0 0 1 0 0 0 0 
Bbond 0 0 0 1 1 0 0 1 0 
HFCK 0 0 1 0 0 0 0 0 0 
Dunlop 0 0 0 0 0 1 1 1 0 
Kapchorua 0 0 1 1 1 0 0 0 0 
Ex pres 1 0 0 0 0 0 0 0 0 
CFC 0 0 0 0 0 0 0 1 0 
ARM 0 0 0 0 0 0 0 0 
KCB 0 0 0 0 0 0 0 0 0 
TPS 0 0 0 0 0 0 0 
Rea 0 0 0 0 0 0 0 0 0 
Kakuz1 0 0 0 0 0 0 0 0 0 
EAPack 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

EABL 
Sasmi 0 0 0 0 0 0 0 0 0 Kenol 0 0 0 0 0 0 0 0 0 
KenAir 0 0 0 0 0 0 0 0 0 
GWK 0 0 0 0 0 0 0 0 0 
Cuy'l ru\t 0 0 0 0 0 0 0 0 0 Mar hall 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Un a 

0 0 0 0 0 0 0 

CM 0 0 
Knn111l 0 0 0 0 0 0 0 ICher 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Jut·ulee 

0 0 0 ·0 0 0 

I!Jurnan 



Working Capital to Total Assets Ratios (1996 -2003) 

Security WCtTA03 WCtTA02 WCtTA01 WCtTAOO WCtTA99 WCtTA98 WCtTA97 WCtTA96 AvrWCtTA 
BOC 0.349 0.336 0.318 0.370 0.359 0.342 0.288 0.221 0.32 

Limuru 0.400 0.489 0.443 0.353 0.351 0.259 0.215 0.230 0.34 

Lonhro 

-0.090 -0.012 0.032 -0.02 

SCHB 0.060 0.049 0.053 0.061 0.089 0.065 0.046 O.D28 0.06 

BBK 0.072 O.D75 0.101 0.122 0.101 0.078 0.071 0.066 0.09 

Uchumi -0.407 -0.338 -0.186 -0.040 0.032 0.181 0.124 0.186 -0.06 
Fi res 0.383 0.364 0.357 0.336 0.286 0.275 0.262 0.367 0.33 
Total 0. 181 0.124 -0.023 0.012 0.041 0.022 O.D38 0.068 0.06 

NMG 0.164 0.216 0.158 0.148 0.073 0.180 0.174 0.155 0.16 
NBK 0.006 -0.002 -0.010 0.025 0.002 0.149 0.112 0.114 0.05 
KPLC -0.060 0.042 -0.247 -0.096 -0 .042 -0.019 -0.017 0.020 -0.05 
BAT 0.127 0.168 0.157 0.174 0.264 0.204 0.162 0.165 0.18 
EAPort 0.157 0.147 0.109 0.093 0.064 0.029 0.001 0.066 0.08 
DTB 0.085 0.127 0.142 0.171 0.11 9 0.083 0.055 0.018 0.10 
SNGroup -0.046 -0.115 -0.352 -0.189 -0.106 -0.002 0.112 0.096 -0.08 
Bamburi 0.105 0.069 0.057 0.075 0.056 0.137 0.187 0.214 0.1 1 
Car and Gen 0.103 -0.021 -0.054 -0.057 -0.106 0.000 0.006 -0.02 
NIC 0.182 0.213 0.235 0.234 0.218 0.195 0.154 0.114 0.19 
CARB 0.226 0.151 0.498 0.435 0.495 0.444 0.403 0.290 0.37 
ICDC 0.015 0.064 -0.073 0.001 0.045 -0.023 -0.015 -0.004 0.00 
EACAB 0.473 0.505 0.552 0.525 0.444 0.546 0.560 0.628 0.53 
Eagads 0 256 0.292 0.262 0.245 0 201 0 .252 0 227 0.201 0 24 
Bhond 0.137 0 107 0.072 0.074 0.053 0.012 -0.048 -0 019 0.05 
IIFCK 0 060 0.048 0.022 0 036 0 022 0 .024 0.042 0 026 0 03 
Dunlop 0 299 0.293 0.310 0.366 0 382 0 .406 0 438 0 562 0 38 
Kapchorua 0 125 0 108 0.150 0.171 0 156 0164 0 193 0 181 0 16 
Express -0.259 -0 242 -0.220 -0.191 -0.178 -0 039 -0 037 -0.042 -0 15 
CFC 0.843 0.805 0.716 0.713 0.651 0.660 0 761 0.804 0.74 
ARM 0 118 0.076 0.083 0.055 -0 086 -0 086 -0 005 -0.149 0.001 
KCB 0 009 -0 004 0.062 0 074 0078 0 .094 0.100 0 085 0.06 
TPS 0.008 -0 .006 -0.048 -0.012 -0.013 -0.018 

-0 01 
Rea 0.062 0.098 0 058 0.037 -0 065 -0.031 0 036 0.078 0.03 
Kakuz1 -0 104 -0.089 -0.049 -0.023 0.010 -0.023 0 027 0.059 -0 02 
EAPack -0.022 -0 012 0 112 0.131 0 213 0.200 0.10 
EABL 0 213 0 .1 68 0 162 0.066 -0 007 0 041 0 076 0.049 0.10 
Sasini 0 151 0 101 0.095 0104 0 091 0 078 0 091 0 076 0.10 
Kenol 0.116 0075 0.121 0 198 0 309 0283 0 272 0 264 0.20 
KenAir -0.050 0.047 0.158 0200 0 120 0085 0 093 0 160 0 10 
GWK 0.117 0.118 0.112 0 063 0 039 0069 -0 01, ·0 002 0 06 
CuyTrust 0 027 0 099 0 123 0166 0 155 01 5 0 8 0 877 0 31 
Marshall -0.157 -0 177 -0 166 -0160 -0 131 0 13 0 131 0 147 00 
Unga 0 001 0 005 0 014 -0 028 -0 -0070 -0 043 0 0 8 -0 01 
CMC 0 263 0 280 0 222 0 13 012 0 3 0 1 0 1 2 0 21 
Knm1ll -0 067 -0 07 -0 1 4 -0077 00 0 004 -004 
Cberg 0 265 0 369 0293 0242 0 14 0 0 1 0 1 0 24 
Juh1lee 00 00 00 -003 0004 0 03 
llaum.m 0 1::~2 0 121 0 01 0 

0, 



Retained Earnings to Total Assets Ratios (1996-2003) 

Security REtTA03 REtTA02 REtTA01 REtTAOO REtTA99 REtTA98 REtTA97 REtTA96 AvrREtTA 
BOC 0.514 0.540 0.531 0.557 0.544 0.496 0.432 0.384 0.500 
Li muru 0.269 0.338 0.312 0.523 0.547 0.410 0.343 0.454 0.399 
Lonhro 0.022 0.104 0.151 0.092 
SCHB 0.063 0.055 0.059 0.060 0.089 0.066 0.058 0.047 0.062 
BBK 0.076 0.082 0.101 0.101 0.102 0.090 0.087 0.078 0.090 
Uchumi -0 .149 0.049 0.143 0.164 0.161 0.180 0.141 0.107 0.100 
Fires 0.209 0.196 0.194 0.180 0.168 0.184 0.302 0.256 0.211 
Total 0.140 0.163 0.135 0.130 0.196 0.181 0.151 0.152 0.156 
NMG 0.502 0.526 0.605 0.507 0.484 0.512 0.460 0.390 0.498 
NBK -0.204 -0 .220 -0.224 -0.237 -0.099 -0.071 0.035 0.039 -0.123 
KPLC -0.160 -0.076 -0.018 0.093 0.1 91 0.221 0.176 0.178 0.076 
BAT 0.312 0.322 0.310 0.308 0.369 0.258 0.176 0.141 0.274 
EAPort 0.057 0.015 0.007 -0.086 -0 .046 0.104 0.057 0.049 0.019 
DTB 0.087 0.1 23 0.140 0.149 0.108 0.074 0.046 0.039 0.096 
SNGroup 0.456 0.442 0.102 0.116 0.112 0.131 0.1 44 0.172 0.209 
Bamburi 0.303 0.292 0.274 0.266 0.254 0.301 0.242 0.225 0.270 
Car and Gen 0.233 0.141 0.007 0.036 -0.176 -0.092 -0.077 0.010 
NIC 0.144 0.164 0.175 0.181 0.164 0.133 0.096 0.100 0.1 45 
CARB 0.476 0.307 0.459 0.473 0.000 0.394 0.323 0.300 0.342 
!CDC 0.398 0.454 0.396 0.390 0.351 0.296 0.318 0.353 0.370 
EACAB 0.257 0.296 0.349 0.337 0.280 0.403 0.385 0.377 0.336 
Eagads 0.419 0.333 0.329 0.334 0.351 0.328 0.298 0.283 0.334 
Bbond 0.340 0.230 0.182 0.153 0 132 0.081 0.075 0.104 0.162 
IIFCK 0.029 0 024 0.016 0.034 0 034 0.029 0 047 0 035 0 031 
Dunlop 0.085 0 058 0.001 0 060 0 136 0 148 0 459 0 637 0.198 
Kapchorua 0.578 0 385 0.126 0 151 0 280 0.274 0 251 0 292 
Express -0.015 0.066 0.197 0 105 0 106 0147 0 141 0.137 0 110 
CFC 0.077 0.095 0.104 0.101 0.133 0 137 0.115 0.106 0.108 
ARM 0.098 0.033 0.025 0.011 -0.013 0.052 0.046 0 040 0 036 
KCB 0.059 0 054 0.096 0.088 0.093 0.105 0.109 0 093 0 087 
TPS 0.174 0.148 0129 0.124 0.150 0.088 0136 
Rea 0 103 0 090 0.064 0.072 0.090 0.145 0.130 0 099 0 099 
Kakuz1 0 359 0 338 0.212 0 216 0 216 0.315 0.320 0 360 0 292 
EAPack 0.156 0.116 0250 0 275 0 304 0 282 0 230 
EABL 0 257 0 247 0.241 0.205 0160 0 070 0.124 0 090 0 174 
Sasm1 0 253 0 234 0.210 0 202 0181 0.173 0.182 0 155 0 199 
Kenol 0 430 0.364 0.323 0420 0 412 0 368 0 349 0 331 0 375 
KenA1r 0 198 0 221 0 227 0 216 0 304 0 314 0 314 0 306 0 262 
GWK 0.295 0 296 0 245 0 206 0 276 0 344 0.272 0 248 0 273 
CuyTrust 0.745 0.823 0 836 0855 0779 0 776 0 7 6 0 717 0 782 
Mar hall 0.074 0070 0 057 0058 00 1 0030 00?.0 0 019 0 047 
Unga 0086 0 122 -0 149 -o 121 ..() 10 -o 001 -0 0 0129 0 00 
CM 0 336 0 338 0303 0254 02 0 44 0 0 210 0 

Knmill ..()234 -0 202 ..()1 ..() 1 4 0 3 00 0 ..() 101 

Cberg 0068 0083 02 3 0 1 0 0170 014 0 0 7 0, 3 

Jubilee 0 7 0 00 3 00 00 0 0 3 

ll:mman 0000 0000 01 0 0 73 0, 



Earnings Before Interest and Taxes to Total Assets Ratios (1996-2003) 

Security EBtTA03 EBtTA02 EBtTA01 EBtTAOO EBtTA99 EBtTA98 EBtTA97 EBtTA96 AvrEBtTA 
BOC 0.111 0.107 O.Q75 0.059 0.094 0.195 0.182 0.150 0.122 
Limuru 0.170 0.055 -0.085 0.346 0.315 0.592 0.519 0.374 0.286 
Lonhro -0.018 0.034 0.118 0.045 
SCHB 0.063 0.052 0.059 0.064 0.058 0.060 0.054 0.057 0.058 
BBK 0.050 0.030 0.058 0.043 0.049 0.060 0.066 0.069 0.053 
Uchumi -0 .174 -0.037 0.034 0.042 0.170 0.166 0.198 0.224 0.078 
Fires 0.100 0.128 0.158 0.153 0.221 0.348 0.376 0.495 0.247 
Total 0.099 0.109 0.037 0.073 0.196 0.196 0.140 0.156 0.126 
NMG 0.207 0.159 0.131 0.112 0.133 0.256 0.249 0.197 0.180 
NBK 0.139 0.134 0.094 0.069 0.093 -0.030 0.021 0.037 0.070 
KPLC -0.088 -0.080 -0.120 -0.073 0.093 0.103 0.1 i 1 0.090 0.005 
BAT 0.264 0.206 0.145 0.099 0.261 0.284 0.190 0.191 0.205 
EAPort 0.023 0.059 0.041 0.069 -0.195 0.115 0.029 0.021 0.020 
DTB 0.024 0.018 0.009 0.039 0.026 0.032 -0.044 -0.014 0.011 
SNGroup 0.1 05 0.002 0.034 -0.229 -0.210 0.052 0.190 0.137 0.010 
Bamburi 0.11 9 0.142 0.1 00 0.063 0.072 0.050 0.128 0.133 0.101 
Car and Gen 0.130 0.086 0.070 0.1 13 0.109 0.070 -0.058 0.074 
NIC 0.033 0.036 0.045 0.061 0.064 0.059 0.074 0.081 0.057 
CARB 0.210 0.103 0.096 0.187 0.251 0.227 0.203 0.188 0.183 
!CDC 0.052 0.041 0.021 0.062 0.045 0.209 0.167 0.205 0.100 
EACAB 0.024 -0.025 0.052 0.105 0.043 0.271 0.283 0.347 0.138 
Eagads -0.115 0.028 0.024 0.010 0.020 0.308 0.191 0.068 0.067 
Bbond 0.017 0.035 0.047 0.099 0.055 0.081 0.065 O.D38 0.055 
II FCK 0.009 0.009 -0.022 0.006 0.009 0.033 0.054 0.053 0.019 
Dunlop 0.114 0.018 -0.140 0.000 0.035 0 072 0.084 0 258 0.055 
Kapchorua 0.057 0.052 -0 .027 0.022 0.019 0.033 0.183 0.055 0 049 
Express -0.134 -0.056 -0.036 -0 007 -0.043 0 067 0.074 0 058 0.010 
CFC 0 029 0 027 -0 024 -0 004 -0 004 0 061 0.072 0 054 0 026 
ARM 0.091 0.071 0.060 0 073 0 064 0 048 0 085 0.067 0.070 
KCB 0.013 -0.070 0.006 -0 010 -0.030 0 018 0.068 0 059 0.007 
TPS 0.081 0.076 0 079 0 054 0068 0.128 0 081 
Rea 0.096 0.079 0.026 -0017 0.022 0.094 0.116 0.180 0 075 
Kakuzi 0 036 0.022 0.001 0.008 0.026 0.064 0.115 0.092 0 045 
EAPack 0.005 -0.148 0.039 0.030 0 078 0.133 0 023 
EABL 0 215 0.194 0.173 0.142 0.120 0.060 0.115 0.107 0 141 
Sasini -0 046 -0.031 0011 0 061 0.020 0 082 0.069 0 043 0 026 
Kenol 0.169 0.167 0.164 0 142 0 183 0 197 0 223 0 207 0 181 
KenAir 0.035 0.055 0.088 0 073 0 054 0 101 0 121 0.164 0 087 
GWK 0.027 -0.011 0 091 0050 0 028 0 229 0 080 0 049 0 068 
Ci1yTrus1 0 057 0.036 0 047 0048 0 051 0 188 0 182 0 450 0 132 
Marshall 0 071 0.082 0 053 -0 011 -0 082 006 0 091 0100 0 046 
Unga 0 006 -0 001 -0 019 -0 035 -0 10 -0 007 ·0 067 0 140 0 011 
CMC 0 060 0 073 0072 006 0072 0 1 0 0 122 0 1 8 0 0 0 
Knm1ll -0037 -0 092 .() 021 -00 0 137 0049 0 009 

ber 0 113 0 119 0093 007 0 131 0, 4 0 1 0 08 0 10 

Juhllee 00 00 0 0 0 4 0 04 00 
Baum.tn 0 010 00 000 ·0 004 ·0 0 3 0 003 



Market Value of Equity to Total Debt Ratios (1996 -2003) 

Security EQtTD03 EQtTD02 EQtTD01 EQtTDOO EQtTD99 EQtTD98 EQtTD97 EQtTD96 AvrEQtTD 
BOC 5.919 2.325 1.673 1.910 4.176 5.630 5.581 6.337 4.194 
Limuru 8.060 12.743 22.465 8.014 9.821 7.799 6.821 49.103 15.603 
Lonhro 0.279 1.821 0.489 0.863 
SCHB 0.632 0.282 0.239 0.274 0.196 0.245 0.257 0.286 0.301 
BBK 5.558 2.575 1.706 1.405 2.167 3.648 3.426 3.653 3.017 
Uchumi 0.000 0.653 0.977 1.735 2.150 1.484 2.353 2.450 1.475 
Fires 7.577 6.416 2.143 3.794 3.285 5.758 5.284 7.570 5.229 
Total 1.610 1.253 0.402 0.358 0.613 0.924 1.021 1.256 0.930 
NMG 5.677 3.267 1.755 2.318 3.888 7.427 3.158 1.613 3.638 
NBK 0.728 0.034 0.029 0.019 0.052 0.068 0.090 0.127 0.143 
KPLC 0.098 0.054 0.054 0.698 0.562 0.441 0.325 0.154 0.298 
BAT 7.101 1.998 1.877 2.018 2.096 1.839 1.605 1.740 2.534 
EAPort 1.102 0.227 0.199 0.173 0.242 0.517 0.955 0.617 0.504 
DTB 0.376 0.1 57 0.166 0.282 0.425 0.319 0.268 0.238 0.279 
SNGroup 3.838 1.230 0.119 0.130 0.382 0.739 0.607 0.379 0.928 
Bamburi 7.664 3.355 1.932 2.530 2.177 12.875 19.938 9.790 7.533 
Car and Gen 1.450 1.163 1.359 1.015 0.735 1.091 1.090 1.129 
NIC 0.345 0.237 0.203 0.280 0.574 0.488 0.524 0.292 0.368 
CARD 7.738 1.337 3.407 4.403 9.544 18.883 22.507 11 .907 9.966 
I CDC 17.947 14.334 5.405 8.507 17.571 6.715 4.706 4.11 4 9.912 
EACAB 1.465 1.968 2.490 ?.402 2.080 5.750 11.069 9.448 4.584 
Eagads 0.859 0.767 0.805 ~.743 1.100 0.848 0.749 1.031 0.863 
Bbond 4.059 3.511 5.183 4.749 6.996 8.781 4.126 5.798 5.400 
IIFCK 0.164 0.070 0.140 0.108 0.135 0 164 0.204 0 226 0.151 
Dunlop 0.641 0.387 0.956 1.191 2.959 7 286 9.034 3.502 3 244 
Kapchorua 1.226 1.272 2.353 2.631 3.071 10 967 2.653 4 277 3556 
Express 0.055 0.040 0.089 0.142 0.103 0.160 0 328 0.401 0 165 
CFC 0.242 0.115 0.127 0 154 0.158 0.295 0 336 0.392 0.227 
ARM 4.597 1.828 1.866 1.693 1.705 2 108 3 035 2.405 
KCB 0.169 0.040 0.043 0.082 0.113 0.128 0 136 0.134 0.106 
TPS 0.693 0 591 0.623 0.750 1 250 1.368 0 879 
Rea 0.759 0.442 0.432 0 461 0.650 1.166 1.615 2 263 0 974 
Kakuz1 0.354 0 244 0 628 0.915 1.563 4.765 5.170 5603 2.405 
EAPack 0.083 0.120 0.182 0.356 1 177 1 096 0.502 
EABL 1.563 1 069 1 379 1 423 1 078 1 058 0.820 0 433 1.103 
Sasini 4 143 1 499 2684 4.644 8.879 14 628 10.029 8645 6 894 
Kenol 1 262 0 485 0 378 0.629 0 739 0.793 0.888 1.125 0.787 
KenAir 0 229 0.227 0.222 0 221 0.368 0 489 0.801 1.107 0 458 
GWK 2.516 1.586 2.392 2.724 2.691 2 768 1 934 1.734 2 293 
CuyTrust 2.690 5.333 4.889 12.995 4 039 3 803 3 445 5 090 5 286 
Mar• hall 0 165 0.101 0 080 0.337 0 337 0 298 0 380 0,297 0 249 
Unga 0 492 1.766 0 377 0 348 0 450 0 525 0 782 0 804 0 693 
CMC 0.651 0 255 0.097 0083 0 1 0 318 0 331 0 '97 0 79 
Knm1ll 0 221 02~ 0 235 0 1 063 0 9 0 4 9 

Cber& 0 591 0 641 0550 0 521 04 04 Oo4 03 0 02 

Juh1lee 0 04 0 0 8 1 1 7 0 830 

Blum~n 
0 7 1 0 0 040 0 1 



Sales to Total Assets Ratios (1996-2003) 

Securlt SAtTA03 SAtTA02 SAtTA01 SAtTAOO SAtTA99 SAtTA98 SAtTA97 SAtTA96 AvrSAtTA 
BOC 
Limuru 0.838 0.988 0.962 1.147 1.132 1.293 1.077 1.484 1.115 
Lonhro 0.764 0.902 0.991 0.886 
SCHB 
BBK 0.083 ,0.090 0.1 10 0.124 0.118 0.105 
Uchumi 2.439 2.590 3.125 3.841 3.392 3.586 3.018 3.035 3.128 
Fires 1.022 1.074 1.088 0.980 0.998 1.245 1.374 1.681 1.183 
Total 2.374 2.073 1.994 1.826 1.852 2.440 2.448 3.300 2.288 
NMG 1.141 1.136 1.211 1.035 0.913 1.094 1.086 1.045 1.083 
NBK 
KPLC 0.745 0.791 0.978 0.924 0.851 0.861 0.830 0.839 0.853 
BAT 1.486 1.492 1.537 1.522 1.546 1.814 1.770 0.730 1.487 
EAPon 0.514 0.433 0.390 0.361 0.391 0.376 0.314 0.292 0.384 
DTB 
SNGroup 2.11 4 1.794 1.832 2.029 1.939 1.988 2.774 2.920 2.174 
Bamburi 0.676 0.667 0.570 0.545 0.492 0.429 0.491 0.571 0.555 
Car and Gen 0.872 0.755 0.612 0.608 0.852 0.903 0.882 0.783 
NIC 
CARB 0.365 0.228 0.210 0.307 0.313 0.352 0.330 0.318 0.303 
!CDC 0.077 0.064 0.052 0.081 0.056 0.245 0.198 0.233 0.126 
EACAB 1.204 1.174 1.062 1.107 0.924 1.206 1.379 1.591 1.206 
Eagads 0.280 0.405 0.331 0.305 0.255 0.623 0.437 0.289 0.366 
Bbond 0.826 0.683 0.671 0.625 0.512 0.693 0.677 0.765 0.681 
IIFCK 
Dunlop 1.033 1.166 0.484 0 444 0.584 0.591 0 686 0 973 0 745 
Kapchorua 0.419 0.432 0.611 0.541 0.569 0.559 0.631 0.634 0.550 
Express 4.889 4 700 3.985 3.676 3.693 0.668 3.601 
CFC 
ARM 0.787 0.796 0.694 0.701 0.553 0.505 0.496 0 367 0.612 
KCB 
TPS 0 683 0.712 0 745 0.758 1.019 1.217 0.856 
Rea 0.794 0 809 0 702 0 701 0.530 0 614 0 687 0 760 0.700 
Kakuzi 0 608 0.465 0 394 0.366 0.333 0.415 0 467 0 469 0.440 
EAPack 1.440 1.586 1.649 1.558 
EABL 0.215 0.194 0.173 0.142 0.120 0.060 0.115 0.107 0 141 
Sasm1 0.448 0.382 0.354 0.399 0.312 0.375 0 259 0.218 0 343 
Kenol 2 740 2 254 2.363 2.171 1 246 1 539 2.035 2 147 2 062 
KenAir 1 132 1 146 0.968 0778 0.747 0 870 0 957 0 994 0.949 
GWK 0 404 0 438 0.509 0 453 0 410 0636 0 583 0 474 0 488 
CuyTrust 
Mmhall 1 702 1.376 1.184 1 216 1220 0967 , 021 , 075 
Unga 1 482 1 577 1.780 , 852 1 517 1308 1 9 :.> 110 
CMC 0 864 1 021 0 971 0 4 0 4 0 , 191 , 343 
Knm1ll 1 874 , 506 1 1 2 2 0 
Cberg 1 247 1 249 1 0 , , 100 1 1 , 0 0 2 
Jubilee 
B uman 


