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Abstract
The purpose of this study is to ascertain from eicgli data the risk-return relationship that exist the
Agricultural/Agro-Allied sector of the Nigerian Stio Exchange(NSE). To achieve the objective, theaeher
collected the daily equity prices of the stockarfrthe NSE Daily Official List from which capital gmyields of
various months of each year under study were cosdpudividends were extracted from the companiesiuah
reports and accounts of each year under study ¥vhich dividend yields were computed. The standadation is
the model used to determine the risk, while gedmeatean was used to determine returns. The finddfigise study
established that on the average, of the five stdtdsmade the Agricultural/Agro-Allied sector, Aiipt, Livestock
Feeds, Presco, Okomu Oil Palm, and Okitipupa QiinHaave beta of 1.23, 0.85, 0.69, 0.64, and 0.8paetively.
Okitipupa, Afprint and Okomu have strong positivgksreturn relationship of 0.88, 0.80 and 0.74 withof 77.89,
64.65 and 55.09 percent respectively. The propustaf beta in the entire risk profile of the stoekere 5.76 percent
in Afprint, 4.42 percent in Livestock Feeds, 3.@3qent in Okomu, and 6.21 percent in Presco. OmaBeage, less
than 10% of the total risk in an average commonksio the Agricultural/Agro-Allied sector is systetic risk. The
unsystematic risk accounted for between 93.79 #&879percent of the total risk. It was also esgdigd that the
returns from Afprint were substantially attachedntarket return seconded by Livestock Feeds. Thitifaalso
reflected in the distribution of beta coefficientAfprint and Livestock Feeds.

1. Introduction
According to Bernstein(2002) the history of stoeideébond markets shows that risk and reward aretricakly
intertwined. He submits that investors should ngieet high returns without high risk, and shoulsloahot expect
safety without correspondingly low returns. He gokesther to state that the general investing public
or non-professional investors, have a pronouncedetecy to focus on an investment's return. Whisk is not
necessarily ignored, it certainly seems to playsddiddle to return in most individual investodgcision-making
processes. According to Mullen and Roth(1991:1913k is the existence of states beyond the degisimker’s
control that affect the outcome of his or her chsicThe degree of risk is a function of the sizéhefpotential loss
and the probability of that loss”. For decision rik the notion of risk is closely associated witb concept of
return, and variations around a return. When camgid risk, a decision is seen as a joint functibthe expected
value (or mean) and the riskiness (the varianceh@fprobability distribution over outcomes corwlital on choice
of a particular alternative (March, 1994:7). lgsite obvious from the above statements that avgsitient venture
contains an element of risk. Risk is the possipilit the expected return not being realized. Thahe possibility
that the actual return from an investment will fadlow the expected return. The greater the magmitd deviation
below the expected returns the greater the riskh®finvestment. Whereas risk is a situation whevestor has a
probability knowledge of the outcome of return awdstment, uncertainty is a situation in which dvas no
knowledge at all (zero probability) of the futuretcome of the return on investment. A situation rehavestor can
predict the future outcome with 100 percent assigas called certainty. Since no one has perfeate@dge of the
future, investors attempt to capture uncertaintiethe future through risk specification. Investoeed to be quite
sure of what risks they are taking. What risks associated with each investment option? They shalsiol know
how to forecast and evaluate risk exposure. Rigkgdes take position to reduce exposure to riskevileculators
accept high risk exposure for the benefit of higteturns. However, the thought of risk gives investsleepless
nights but risk is something we encounter every. dawen crossing a busy street involves some riskh W
investments, balancing risk and return can bec&ytroperation. All investors want to maximize thegturn, while
minimizing risk. Putting hard earned Naira on time Ican be downright frightening. Some investmaméscertainly
more "risky" than others, but no investment is fige. Trying to avoid risk by not investing at edin be the riskiest
move of all. That would be like keeping idle cashiah is barren of income generation. In investijugt like
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crossing the street with heavy traffic, one needai@fully consider the situation, accept a conatuld level of risk,
and proceed to the destination. From the foregdingan be seen that risk can never be elimingtatjt can be
managed.

On the other hand retuiis a percentage measure of investment gain orrldasve to the amount invested. For
example, if you buy stock for N20,000 and selbit N22,500, your return is a N2,500 gain. Or, ifijauy stock for
N20,000 and sell it for N19,500, your return is 808 loss. Of course, you don't have to sell torégeturn on the
investments in your portfolio. You simply subtradtat you paid from their current value to get asseof where you
stand. Long-term investors are interestetbtal return which is the amount your investment increasedeareases
in value, plus any income you received. Using thme example, if you sold a stock investment for2a5R0 gain
after you had collected N150 in dividends, youatoéturn would be N2,650. If you want to comparalt return on
two or more investments that you bought at diffengrices, you need to figure percent return. Youtldat by
dividing the total return by your purchase pricer Example, a N2,650 total return on an investnoémi20,000 is
0.1325, or a 13.25% return. In contrast, a N2,&&8l treturn on an investment of N30,000 is an 8.84%rn. So
while each investment has increased your wealtthbysame amount, the performance of the firstrenger than
the performance of the second.

The risk-return relationship is a fundamental cgda not only financial analysis, but in every aspof life. If
decisions are to lead to benefit maximizationsihécessary that individuals and institutions aersihe combined
influence on expected (future) return or benefitva@dl as on risk and costinderstanding the relationship between
risk and return is essential to understanding wdgpte make some of the investment decisions theyidst is the
principle that risk and return are directly relat&tie greater the risk that an investment may ineaey the greater
its potential for providing a substantial returry Bhe same token, the smaller the risk an investrpeses, the
smaller the potential return it will provide. Foxaenple, a start-up business could become bankanpit, could
become a multimillion-Naira company. If one inveistshe stock of this company, he could lose eveng or make
a fortune. In contrast, a blue chip company is likety to go bankrupt, but the investor is alseddikely to get rich
by buying stock in a company with millions of shasllers. The second principle is that if you can ge
better-than-average return on an investment wih tesk, you may be willing to sacrifice potentyajreater return
to avoid greater risk. That is sometimes the cdsenwinterest rates go up. Investors pull their ngangt of stocks,
which are more risky, and put it in bonds, whick bess risky, because they are not giving up modhe way of
potential return and they are gaining more safefyne third principle is that you can balance risk agturn in your
overall portfolio by making investments along tipestrum of risk, from the most to the least.

However, most, if not all, investors are risk aeerso get them to take more risk, firms would hawveffer higher
expected returns. Conversely, if investors wanhéigexpected returns, they have to be willing te tenore risk.
Most investors do not have a quantitative meastir@w much risk that they want to take. Investarseg a choice
between two investments with the same expectednstut different variances will normally pick tbaee with the
lower variance. In practice, the expected retumms \ariances are calculated using historical dathae used as
proxies for future returns. In a bid to show ineesthow to find out the level of risk and returnfimancial asset
investment, this study becomes necessary.

Therefore the problem on ground this study sets@wiroffer solution is that people have being Btirgg over the
years, placing their money in various stocks withidentifying the rate of return and risk on sutibcks. Hence the
study is an attempt to address the issue by examitiie relationship that exists between risk artdrmewith
particular reference to the firms listed under Bggicultural/Agro-Allied sector of the Nigerian Stk Exchange
(NSE). The study becomes imperative as the findimgsld guide investors in selecting equity stoakghie NSE
especially now that there is great awareness oitetaparket investment in Nigeria.

Specifically, the study is set to find out (1)thetual return of each stock for the study periodth@ total riské), the
systematidf) and unsystematigj risks for the study period and classify the firscks in order of volatility
level(B), (3) the percentage of variation of the firmsidts prices that can be explained by variatiorhin market
index and the nature of the risk-return relatiopshi

The study covered a ten-year period, 2000-2009s Paper has five major sections. Section one intred the
motives that propelled the research while section teviewed the literatures relevant to the woréctn three
showcased the research methodology while sectiampiesents the empirical results from the rese&ehtion five
simply concludes the paper.

2.0 Review of Related Literature
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2.1The Concept of Return
Return is the rate at which an investment generask flows above the purchase cost of the invedtmecording
to Fischer and Jordan (1995:67), the correct meastitotal return on any security must incorpotadéh income
and price change. The income is the periodic casbkipts from the investment either in the form riterest or
dividends. For example, interest payments on moetdb are paid semi-annually where as dividendsoonnmon
stocks are usually paid annually but sometimespaie quarterly. The term, yield is often used imrection with
this component of return. Yield refers to the ineooomponent in relation to the purchase price séeurity. The
price change of the investment asset over the mglderiod is the difference between the beginnargpo(irchase)
price and the ending (or sales) price at whichagset can be sold. The price change can be eitiséive (capital
gain) where sales price exceeds purchase priaeegative (capital loss) where purchase price exceatks price.
Therefore the conceptual definition of total retofran investment across time or from differents#ies is that it is
the sum of income and price change(+/-) and eitberponent can be zero for a given security overgivgn time
period. Also the return across time or from différsecurities can be measured and compared usngtdd return
concept. And the total return for a given holdiregipd relates all the cash flows received by ar$ter during any
designated time period to the amount of money ek the asset. Mathematically, Total Returr) (& defined
thus (O + R — R1)/Pey.
Total return = Cash payments received + Price ahangr the holding period

Purchase price of the asset
Pandian(2005:149) states that the today’s seaityn is (today’s price — yesterday’s price)/yeddg’s price)x100
and today’s market return is (today’s index — yekg's index)/yesterday’s index)x100. Likely daibturns, weekly
returns can be calculated by using this week'slastdweek’s prices instead of today’s and yestésdayces in the
above mentioned formula. Monthly returns also cancalculated. Nwude(2004) opines that the ratestifrn on
investment could be defined as the benefit thatusscto the investor in excess of the total amonwésted,
expressed as a percentage of the total amounttétves the investment. Based on the above defirstaf return,
the return on equity is the sum of dividend yietd @apital gain/loss yield(whether realized or atired).
Mean return can be obtained by Arithmetic Mean(Adi)Geometric Mean(GM). AM is a simple average of
number of returns calculated for a particular timsea measure of central tendency. GM is a compauverage of a
number of returns calculated for a particular tiasea measure of cumulative rate of return overiptelperiods.
GM is used in investment to reflect the realizecdinge in wealth over multiple periods. The GM motgel
[(A+r)(A+r)(1+r3).......... (1+r)]*"-1, and that of AM isYr)/n.

2.2 The Concept of Risk

Risk is the probability that possible future out@mmay deviate from the expected outcome. The grehte

magnitude of deviation the greater the risk. Thesgailities of the various possible future outcornas be predicted
with some degree of confidence from the past kndgéeof the event. This view is supported by Sanmune{$937),

the Nobel Laureate when he says that we have kmitsample of history and one must start analyziegpidst in

order to understand the future. This calls for ohistorical data to look into the future. Relatito return, risk is
the possibility that realized returns will be lékan the returns that were expected. The soursrdi risk is the
failure of dividends or interest and for the ags@te to materialize as expected.

Some schools of thought have defined risk as Vityafl hus the price of a stock which tends to isdall more than
the average stock price is considered risky. Theyngropound a quantitative measure of this riskwkm as beta.
This beta is as well called the systematic riske $istematic risk (or beta) is that portion of thtal risk caused by
factors affecting all the securities in the marKete factors include among others, economic, galitisociological

changes in the country involved. For example, wyeall the stocks on the New York Stock Exchange §¥Yy

recorded declining prices after the September Q01 Zerrorist attack. In  a similar fashion to tH¥¢SE index,

Fischer and Jordan (2005) note that on the aveB#§é,0f the variation in common stocks price camk@ained by
variation in the market index. In other words, abone-half of the total risk in an average commaocls is

systematic risk.

The portion of the total risk that is unique toiranfor industry as a result of factors such as rgameent capability,
consumer preferences, labour strikes etc is c#ledinsystematic risk (or alpha). Understandingtere of risk is
not adequate unless it is expressed in some qativeiterms. Expressing the risk of a stock in dtetive terms

makes it comparable with other stocks. The sta#iktool often used to measure and used as a fooxisk is the
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standard deviation. This measure of variabilityeturn includes both systematf) @nd unsystematiay risks. The
systematic (beta coefficient) and unsystematich@igoefficient) can be calculated frghs (NYxy - Yx>y)/(nYx* —
(>Ox)) and o= (Xy)/n —B(XXx)/n, where x represents market index, y represéetstock price and n represents the
number of observations. Wh@s+1.00, it means that one percent change in mamklel return causes exactly one
percent change in the stock return. It indicateg the stock moves in tandem with the market. Wrer0.5, it
means that one percent change in market indexreauses 0.5 percent change in the stock retuimdittates that
the stock is less volatile compared to the marget.2.0 means that one percent change in market inetexn
causes 1 percent change in the stock return. iltates that the stock return is more volatile coragdo the market.
When there is a decline of 10% in the market retthra stock with a beta of +2.0 would give a negateturn of
20%. The stock with more than 1 beta value is dmred to be risky. Negative beta value indicates tihe stock
return moves in the opposite direction to the mar&eirn. A stock with a negative beta of -1 woptdvide a return
of 10% if the market return declines by 10% ancdbwiersa. Stocks with negative beta resist the meati the market
return.

While the slope of the characteristic line(where stock return{Y} is plotted against the markeure{X}) is called
the beta, the intercept of the line is alphahich is the distance between the point of s#etion and the
horizontal X axis. It indicates that the stock ratis independent of the market return up to teetl of intersection.
A positivea value is a healthy sign as it means the stock avgidld profitable return. The correlation coeféni(r)
measures the nature and the extent of relatiorsdtiween the stock market index return and the stettkn in a
particular period. The r = fixy - Y3 Y)Y X% — Ox)A).N (nXy? — Oy)?). The square of the r is the coefficient of
determination @) which gives the percentage of variation in theektreturn explained by the variation in the market
return.

The study of risk and return continues to be aa afevital importance for researchers. However,tttedrizing and
empirical findings in this area continue to presargeries of agreements and disagreements. Diffezsaarchers
have conceptualized the risk-return relationship b&sng positive, negative, or curvilinear. The figkurn
relationship has been presented in the literataréwio distinct ways. One is the discussion on whetthe
relationship between risk and return is positivegative, or curvilinear (Fiegenbaum, Hart, & Schand@996). The
second involves empirical anomalies that reseascaer confronted with when examining the numerdudiss in
this area (Gooding, Goel, & Wiseman, 1996; WisengarCatanach, 1997). There have been relatively few
explanations that have satisfactorily reconciledsth differences. The existing differences in tle=orand the
contradictory empirical findings can be explaineg duggesting that different groups of researcheay imave
addressed specific domains of the risk-return imdahip. Within the confines of a particular domam the
risk-return relationship, each theoretical approacid its associated empirical findings may appearsistent.
However, as different theoretical approaches amesdhat narrow, no single approach is possibly sieffit to
explain the contradictions that arise when domaires enlarged, associated assumptions changediuatianal
variables are introduced.

2.3 Thereationship between risk and return

Positive Relationship: An important foundation dfetrisk-return relationship is the notion that ngara are
generally risk averse. This approach is well aa@ph formalist theories of decision making tha¢ &ased on
notions of individual rationality and maximizatioof utility. Agency theory, a formalist theory, isaked on
assumptions of rational behavior and economictatiinism (Ross, 1973), and assumes a linear pesélationship
between risk and return. Risk behavior has beercaged with assumptions of rational behavior, oote weighing,
and utility maximization. Financial theory positgat risk averse behavior is manifest when low isslssociated
with low return, as well as when high risk is reded by high return (Fisher & Hall, 1969). This riskerse outlook
also assumes that for each strategic alternatinas fand managers will choose that alternative wmaximizes
utility (Cyert and March, 1963). Aaker and Jacobg®f887) found support for a positive associatioween
performance and both systematic and unsystemalicwihen risk was defined using accounting dataumber of
other studies have also found support for a pasiisk-return relationship (Bettis, 1981; Tiegew &tun, 1997).
Negative Relationship: It was, however, the workBafwman (1980, 1982) and the ‘Bowman’s Paradox’clvhi
suggested that his findings were at considerabl@mee with classical finance theory. Bowman (19&@)nd a
distinct and significant negative relationship begw risk and return. Examining a large sample rofififrom 85
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industries, Bowman found a negative relationshipvben risk and return among firms that were perfognwvell, as
well as a negative return between risk and retarrfifims performing poorly. Bowman'’s (1980, 198@)arpretations
of his findings were that managers may be risk eeeknder certain circumstances. Well-managed fiaosording
to Bowman (1980,1982), appeared to be able to aser¢heir returns and reduce risk simultaneousiggasting an
apparent paradox on account of the negative refstip), and in contradiction with the positive rgturn
relationship postulated by the formal theoristse Tlaradox in the risk-return association, the negatlationship
found by Bowman (1980, 1982), where there is onstel of high risk and low return firms (the infarperformers),
and another cluster of low risk and high returrm8r (the superior performers), was also supportedthgr
researchers (Fiegenbaum & Thomas, 1986; Cool &icker1987).

Curvilinear Relationship: A third body of researalising Kahneman and Tversky’'s (1979) prospect theor
explanations, found a curvilinear relationship bestw risk and return. Prospect theory suggestptugile outweigh
outcomes that are probable compared with outcohrasare certain. As a consequence, people prefergains to
likely gains, and prefer likely losses to sure &sssThe concept of a reference point is centrgrtspect theory
explanations. Many researchers assume that a mefepint is typically the industry average or peeformance of
referent other firms. Performing below or aboveg tieference point affects managers’ assessmenisiofand
consequent risk taking. The major prediction ofspext theory is that managers are both risk seekidgisk averse,
depending on whether managers consider themseavies in the domain of (relative) gains or (relatil@sses. A
fundamental argument of prospect theory is thatagars use reference points in evaluating riskyad®iand adopt
risk seeking behaviors when operating below theregfce point, and risk averse behaviors when dpgrabove the
reference point (Kahneman & Tversky, 1979). Thesealso considerable research support for a cuedtin
relationship (Chang & Thomas, 1989; Fiegenbaum &rias, 1988; Singh, 1986). Prospect theory explamsthe
same manager may exhibit different types of risklidviors that are predicated by relative perforreaared other
feedback. Fiegenbaum et al. (1996) have arguechftinkage between reference points and a firm'ategic
realignment.

In addition to these three theoretical approachgsositive, negative, and curvilinear, there arensadntriguing
anomalies and contradictions that are worth pogntint. Prospect theory suggests that managers ddkeeking
behaviors when their expected outcomes from actwedelow their reference point, and risk avetgalior when
expected outcomes are above their reference pdietre are, however, some empirical findings thatcantrary to
the predictions of prospect theory (Highouse & Y,it@96, Lopes, 1987, March, 1988, March and Shap®87
and 1992, Markku and Jani, 2007). Studies in decisiaking have found that past success increasesillingness
to take risks (Staw, 1981; Staw and Ross, 1980kefi®&aJohnson, 1990), or that past failures leadgiality and risk
averse behavior (Staw and Dutton, 1981). Therdsaisange of risk-related behaviors to which thermo clear and
composite theory or unifying explanation.

3. Research M ethodol ogy

The study explores the risk-return relationshigjeéted firms in the Agricultural/Agro-Allied sectof the Nigerian
stock exchange. The dependent variablRdte of Return (denoted by Y) while the independent variabldiisk
(denoted by X). The numerical values of the depehded independent variables were computed for e&the
years 2000-2009 using the model for computing eAfterward, we compute the correlation coefficibetween the
two variables using the Pearson’s(product momeogfficient of correlation formula. Correlation céefent is a
measure of the degree of co-variability of the alales X and Y. Return is the measure of the gairlesses in an
investment. The study involved quoted firms on Kigerian stock exchange. The NSE daily officiat jisovided
the stock prices we used to compute the capital ghile the dividends used to compute the dividgiedd were
extracted from the firms’ annual reports and act®woifthe relevant years. Follow-up figures wermpated by the
researcher. The central bank of Nigeria statisticdletins provided the rates of return on the FG@¥asury bills.
The average for each year, made up of four quagerdopted as the risk-free rate of return fohegar. The yearly
rate of return on common stock for each year isGeemetric mean of the capital gain yield for thelve (12)
months in each year multiplied by twelve plus thedind yield for that year. That is, the model dise get the rate
of return for each stock = (Dt 4 P R.y)/ P.1, where D/ R, is the dividend yield for the year, P B.1)/ P.; is the
capital gain yield for each month. Then the geoimattean of the monthly (January-December of eadr)ye
multiplied by the twelve months that make a ye&egithe total capital gain yield for the year.

It is common knowledge that the statistic familiarmost people in finding the average return is ahthmetic
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average (that is, the sum of the values being densd divided by the total number of values) altlygobserved by
Fischer and Jordan (2005:69). But the arithmetéragye return is appropriate as a measure of theat&ndency of
a number of returns calculated for a short lendttinee and not for multiple periods. When percestapanges in
value over time are involved, the arithmetic me#rhese changes can be misleading. For examplgosepan
investor purchased a stock in Year 1 for N10 arid heo rise to N40 by year-end. That is a 100%ume for year 1.
Thereafter the stock declined to N20 at the engleafr 2 and the return for year 2 became -50%. Titlenzetic
average return at the end of the 2 years periddb@iR5%(i.e [100% + -50%)]/2) while clearly thegerio return at
all at the end of the 2 years holding period. Teawbaccurately the true rate of return over midtiperiods, a
geometric average, which measures compound, cuneil@turns over time, is needed. The geometricames or
mean is defined as the nth root of the productltiagufrom multiplying a series of return relativésgether, and
after the root lessl. Mathematically stated, GMER1)(1+R2)(1+R3)....... (1+Rrf] — 1, where 1+Ri represents
the return relatives, which is obtained by addingpleach of the total return expressed as a pergentThe n
represents the number of periods. Return relataresused in calculating the geometric average nstbecause
negative total returns cannot be used in mathemaltugging the 2-year stock returns into the GMdetowe
obtain the true rate of return for the 2-year tqfie-1.00)(1+ - 0.50)]1/2 — 1 = [(2.00)(0.58%]- 1 =1 -1 = 0. The
risk for each year is obtained from the standandati®en of the monthly (January-December of eachryeates of
return.

The model employed for undertaking an investigatito the nature of the relationship between risll aturn in
this sector is coefficient of correlation(r) ancefficient of determination {). The NSE All-Share-Index was used to
generate the market returns. Next we apply thenarglileast square formula on the stock returnsthadmarket
returns to derive estimates of the beta parametéch denotes the level of systematic risk of estoick. That is, the
beta coefficient was obtained frof= [NYXY - YXYY)[NIX? - (3X)F] = [nNIRMRi - YRMYRi)/[nYRn? -
(>RmY]. The coefficient of correlation(r) was obtained from r = [nNYXY - YXYY)[NIX? - (£X)4 = [N RMRi -
SRMYRIJ/[NTYRN? - (CRmMY x nyRiZ - (CRi))|*?. We then resort to the use of descriptive stesigb interpret data
gathered in order to comprehend the risk/returatiaiship involve in investing in the capital markenost
especially our subject firms.

4.0 Data Presentation and Analysis

This section presents the computations made byetbearcher from data collected. The data colleatedhe daily
ordinary share prices of the subject-firms from Kigerian Stock Exchange (NSE) Daily Official LI&®OL) from
January 2000 to December 2009, and the dividendischaing the year for each of the selected firmskaown in
their annual reports. Other figures as presentad s@mputed by the researcher.

Table 4.1: Risk-Return Data of the NSE

Market Data(NSE ASl) 200C | 2001 | 200z | 200: | 2004 | 200¢% | 200¢ 2007 200¢ 200¢
AnnualGM Return(Rm% | 37.97| 38.2¢ | 7.07 51.82 | 17.17 | 4.0¢€ | 31.47 | 53.0¢ | -58.5¢ | -36.6¢
AnnualAM Return(Rm9%) 38.72 39.74| 7.94 53.48| 20.33| 5.16 | 32.87 | 54.27| -54.67 -30.07
Annual Ave Value| 27.71| 53.53| 15.44 | 32.30| 60.20| -7.30| 21.63 | 72.29| 8.32 -54.87
Return(Rm%
Annual Risl 3.81 | 5.3€ |40z |5.64 |7.68 |4.48 |5.3¢C 4.87 8.1¢ 11.22
Return per unit risk 9.72| 7.14 1.76 9.10 2.21 0.88.92 10.89 | -7.15 -3.38
Risk-free Return(Rf %) 12.0012.95| 18.88 | 15.02| 14.21| 7.00 6.05
8.8(C 6.91 8.5¢
Risk Premium(Rn- Rf) 25,911 25.37]-11.81| 36.8( | 2.9z | -2.94 | 22.65 | 46.1¢ | -67.1. | -42.6¢
Risk-Return r -0.6819
Risk-Return ¥ 0.4650

Source: Computed from the NSE DOL

The geometric mean rates of return from 2000 to92@0the Nigerian Stock Exchange(NSE) using theharge
All-Share Index(ASI) are shown in row 1 of tablé& 4The rates ranged from 53.05 percent in 200384 percent
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in 2008. It would be recalled that the effect of fBlobal Financial Meltdown, which impacted negaltjvon many
developed capital markets, was experienced in tigerdn Stock Exchange as from end of first quadér
2008(March 2008 precisely). That gave rise togberest performance of the market in that 2008. NB& also
recorded the highest negative annual rate of rétuthe same year as can be seen in row 1 of tableThe annual
risk of the NSE ranged between 3.81 in 2000 and2lih 2009. The return per unit risk was highes2@®7 with

10.89 percent per unit of risk incurred. The riskrmpium was also highest in 2007. The year 2007th@best year
in the NSE performance in terms of return. Howewally 46.50 percent of the variations in the NSEimetcan be
explained by variations in risk profile, while tleeexists an average negative relationship betwiskrand return in
the NSE performance.

Table 4.2: Risk-Return Data of Afprint

1. Afprint 200C | 2001 | 200z | 200: | 200<¢ | 200t | 200€ | 2007 | 200¢ | 200¢ Ave
Annual GM | -24.55| -44.26| -32.28| -25.32| 17.31| -37.36| 48.93 | 155.14| 3.63 | -112.75 -5.15
Return(Ri%)

Annual Risk(% | 8.5€ 5.0C 11.37 | 21.4¢ | 32.87 | 11.4¢ | 23.8C | 47.77 | 33.2¢ | 14.7¢
Risk-free 12.00 | 12.95 | 18.88 | 15.02 | 14.21| 7.00 6.91 6.05
Return(Rf %) 8.80 8.58

Risk Premium(Ri| -36.55| -57.21| -51.16 | -40.34| 3.10 | -44.36| 40.13 | 148.23| -4.95 | -118.80

- Rf)

Source: Computed from the NSE DOL and Annual Reports of Afprint

The geometric mean rates of return from 2000 td®28f0Afprint are shown in row 1 of table 4.2. Thaas ranged
from 155.14 percent in 2007 to as low as -112.#6que in 2009 for the same reason as highlightethiéenmarket
return above. The annual risk of Afprint rangedrirthe lowest of 5.00 in 2001 to the highest of Z4rv2007. The
risk premium was highest in 2007 and lowest in 2009

Table 4.3: Risk-Return Data bivestock Feeds

2. Livestock | 2000 | 2001 | 2002 | 2003] 2004 2002006 2007 2008 | 2009 Ave
Feeds

Annual GM | -1457|-9.62 | O -19.65 0 0 -104.34| 134.85| -36.66 | -138.41| -18.84
Return(Ri%)

Annual 1.68 2.06 0 412 0 0 14.21 38.66 24.521.95

Risk(%;

Risk-free 12.00 | 12.95 | 18.88 | 15.02 | 14.21 | 7.00 8.80 6.91 6.05
Return(Rf % 8.5¢

Risk -26.57| -22.57| -18.88| -34.67| -14.21| -7.00| -113.14| 127.94| -45.24 | -144.46
Premium(Ri —

Rf)

Source: Computed from the NSE DOL and Annual Reports of Livestock Feeds

The annual rates of return of Livestock Feeds rdrfgem 134.85 percent in 2007 to as low as -13%ditent in
2009 for the same reason as highlighted in the etadturn above. The annual risk of Livestock Featigied from
the lowest of 0.00 in 2002, 2004, 2005 to the hégjloé 38.66 in 2007. The risk premium was also egjtin 2007 at
127.94 percent and lowest in 2009 at -144.46 pércen
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Table 4.4: Risk-Return Data of Okitipupa Oil Palm

3. Okitipupa Oil | 2000 | 2001 | 2002| 2003| 20042005 | 2006 | 2007 | 2008 2009| Ave
Palm

Annual GM | -15.14| -14.90| 0 -7.61 | 6.17 | 28.736.54 | 98.58| 107.67| -5.07 | 20.5
Returr(Ri%)

Annual Risk(% 1.47 1.42 0 1.1¢ 1.5€ | 3.9¢ |13C |57€ |14.0%8 |1.24
Risk-free 12.00 | 12.95 | 18.88 | 15.02 | 14.21| 7.00 8.58| 6.05
Return(Rf % 8.8( | 6.91

Risk Premium(Ri | -27.14| -27.85| -18.88| -22.63| -8.04 | 21.73| -2.26 | 91.67 | 99.09 | -11.12
Rf)

Source: Computed from the NSE DOL and Annual Reports of Okitipupa Oil Palm

The annual rates of return of Okitipupa Oil Palmged from 107.67 percent in 2008 to as low as 4lpdrcent in
2000 for the same reason as highlighted in the etagturn above. The annual risk of Okitipupa Gilr® ranged
from the lowest of zero in 2002 to the highest 4f0b in 2008. The risk premium was highest in 26089.09
percent and lowest in 2001 at -27.85 percent.

Table 4.5: Risk-Return Data of Okomu Qil Palm

4. Okomu Oil Palm | 200C | 2001 | 200z | 200% | 2004 | 200% | 200€ | 2007 | 200¢ | 200¢ | Ave

Annual GM | 44.67| -23.02| -26.19| 46.94| 46.04| 19.18| 73.99 | 11.58 | -13.75| -34.02| 14.54
Return(Ri%)

Annual Risk(% 13.7% | 4.5¢ 6.3¢ 19.51|18.57 | 6.4€ | 11.7< | 14.4¢ | 10.6¢ | 2.3i
Risk-free 12.00| 12.95 | 18.88 | 15.02| 14.21| 7.00 6.05
Return(Rf %) 8.80 |6.91 | 8.58

Risk Premium(Ri | 32.67| -35.97| -45.07 | 31.92| 31.83| 12.18| 65.19 | 4.67 | -22.33| -40.07
Rf)

Source: Computed from the NSE DOL and Annual Reports of Okomu Oil Palm

The annual rates of return of Okomu Oil Palm ranfyech 73.99 percent in 2006 to -34.02 percent iQRbr the
same reason as highlighted in the market returmeabbhe annual risk of Okomu Qil Palm ranged frdma lowest
of 2.37 in 2009 to 19.51 in 2003. It had moderak profile and risk premium except in 2001-200202-2009
when it recorded negative risk premia of -35.98,0%, -22.33 and -40.07 percent respectively.

Table 4.6: Risk-Return Data of Presco

5. Presco 200( | 2001 | 200z | 2007 | 200< | 200t | 200€ | 2007 | 200¢ | 200¢ | Ave
Annual GM | - - - 85.94| -4.63 | 28.06| -10.31 | 21.17 | -8.38 | -72.52| 3.93
Return(Ri%)

Annual Risk(%) - - - 13.35 14.71 | 8.42 | 5.57 9.39 23.58] 22.19
Risk-free 12.00| 12.95| 18.88| 15.02| 14.21 | 7.00 6.05
Return(Rf % 8.8(C 6.61 8.5¢

Risk Premium(Ri — - - - 70.92| -18.84| 21.06| -19.11 | 14.26 | -16.96 | -78.57

Rf)

Source: Computed from the NSE DOL and Annual Reports of Presco

The annual rates of return of Presco ranged frandest of -72.52 percent in 2009 to the highé&5094 percent
in 2003, the period it started newly. The annusk f Presco ranged from the lowest of 5.57 in 2@0&3.58 in

2008. Though with very low risk profile it had vepgor risk premium except surprisingly in 2003, 208nd 2007
when it recorded positive risk premia. The riskrpittm was interspersed with positive and negativeesas can be
seen in table 4.6 above.
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Table 4.7: Relationship between Market Return aogkd’ Returns
Stocks Index 2000 2001 | 2002 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | Period
Average
1.Afprint Total Risk 6) 856 | 5.00|11.33 | 21.46 32.83| 11.48| 23.80| 47.77| 33.29| 14.73| 21.03
Systemic Riskf) 1.2¢ | 04% |-0.2€ | 0.9¢ |23z |0.7¢ |-0.61 | 3.8¢ |3.0C |0.61 |1.2¢
Unsystemic Riskd) | 7.2€ | 4.57 | 11.5¢ | 20.5% | 30.51| 10.7% | 24.41| 43.91| 30.2¢ | 14.1Z | 19.8(
BProportion(5.76%)| 14.91| 851 | -2.27 | 432 | 7.07| 6.38) -2.558.09 | 9.01 | 4.16| 5.76
2.Livestock| Total Risk 6) 168 | 206 |0 412 | O 0 14.21 38.66| 24.59| 21.95| 10.73
Systemic Riskf) 0.0¢ | 0.07 | 0.0C 0.2¢ | 0.0C [0.0C |09t | 294 |26 |1.64 | 0.8
Unsystemic Riskd) | 1.65 | 1.9¢ | 0 3.8¢ |0 0 13.2¢ | 35.72 | 21.9¢ | 20.31| 9.8¢
Bproportion(4.42% | 1.77 | 3.5C |0 6.31i |0 0 6.7C | 7.6z | 10.71| 7.4¢ | 4.42
3.Okitipupa| Total Risk 6) 147 | 142 |0 1.19 | 156 | 3.98| 1.30] 5.76 14.03.24 | 3.20
Systemic Riskf) 0.09 | -0.02| 0.00 -0.05| -0.11 | -0.23 | -0.08 | -0.41 | 1.11 | 0.01 | 0.03
Unsystemic Riskdo) | 1.3¢ | 1.44 | 0 1.2¢ |1.67 |421 |13t |6.17 |12.94]|1.2% | 3.17
BProportion-1.75% | 6.2z | -1.32 | O -4.27 | -7.07 | -5.8¢€ | -6.4€ | -7.04 | 7.87 | 0.4€ | -1.7¢
4.0komu Total Riskd) 13.75| 4.55 | 6.38 19.51| 18.37| 6.46 | 11.74| 14.46| 10.66| 2.37 | 10.83
Systemic Riskf) 116 | -0.23/-0.81 | 1.97 | 094| 037 118 160 0.28 0.03 0.64
Unsystemic Riskd) | 12.5¢ | 4.7¢ | 7.1¢ 17.5¢| 17.47 | 6.0¢ | 10.5¢ | 12.8€ | 10.4% | 2.34 | 10.1¢
BProportion(3.63% | 8.44 | -5.1%| -12.7¢ | 10.0¢ | 5.14 | 5.77 | 10.0¢ | 11.0f | 2.14 | 1.48 | 3.6%
5.Presc Total Risk 6) - - - 13.3t | 14.71| 8.4z | 557 | 9.3¢ | 23.5¢ | 22.1¢ | 13.8¢
Systemic Risk[f) - - - 0.49 | 0.08 | 1.28| 0.67] 0.26 0.6 143 0.69
Unsystemic Riskd) | - - - 12.86| 14.63| 7.14 | 490 | 9.13| 22.9820.76| 13.20
BProportion(6.21% | - - - 3.6¢ | 054 | 15.1F|12.11| 2.7¢ | 2.7¢ | 6.4€ | 6.21
Source: Computed from field study

The average beta coefficient which representsysematic risk profile of each stock are 1.23, @83, 0.64, and
0.69 for Afprint, Livestock Feeds, Okitipupa, Okorand Presco respectively(table 4.7). This showsdhall the
Agric/Agro-Allied stocks, Afprint was the most vdila followed by Livestock Feeds, Presco, and OkdbiluPalm.
Okitipupa Oil Palm was mainly driven by idiosyngcatisk. The proportion of beta in the entire rigtofile of the
stocks was 5.76 percent in Afprint, 4.42 percentiwvestock Feeds, 3.63 percent in Okomu, and 6&@tent in
Presco. The unsystematic risk accounted for bet®w8efp and 96.37 percent of the total risk. Frobletd.7 there is
clear evidence that the returns from Afprint weobstantially attached to market return seconded.ilagstock
Feeds. This fact is also reflected in the distidyubf beta coefficient in Afprint and Livestock éas. In this respect,
these two stocks were followed by Presco and Okiontlis order.

Table 4.8: Risk-Return Relationship between Stocks’ Returns and Stocks’ Risks

Stocks Index 2000| 2001 20022003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009

1.Afprint Return per unif -2.87 | -8.85 | -2.85 -1.18| 0.53 | -3.25| 2.06 | 3.25 | 0.11 | -7.65
Risk
Correlation Coeff, 0.8040
(r
Determination 0.6465
Coeff.(1")

2.Livestock| Return per wunit -8.67 | -4.67 | O -4.770 0 -7.34| 3.49 | -1.49| -6.31
Risk
Correlation Coeff, 0.1918
()
Determination 0.0368
Coeff.(")
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3.Okitipupa| Return per unit -10.30| -10.49| 0 -6.39| 3.96 | 7.22 | 5.03 | 17.11| 7.66 | -4.09
Risk
Correlation Coeff. 0.8825
(n
Determination 0.7789
Coeff.(P)
4.0komu Return per unit3.25 -5.06 | -4.11 2.41 | 251 | 297 | 6.30 | 0.80 | -1.29| -14.35
Risk
Correlation Coeff. 0.7422
0]
Determination 0.5509
Coeff.(1P)
5.Presco Return per unit- - - 6.44 | -0.31| 3.33 | -1.85| 2.25 | -0.36| -3.27
Risk
Correlation Coeff, - - - -0.4524
0)
Determination - - - 0.2047
Coeff.(1")

Source: Computed from field study

On the risk-return relationship between stocksumet and stocks’ risks, the return per unit risksvidghest in
Okomu in 2000 and 2006 with 3.25 and 6.30 percentymit of risk incurred, Presco in 2003 with 6.édent,
Okitipupa in 2004, 2005, 2007 and 2008 with 3.9227 17.11 and 7.66 percent respectively. LivestBekds
produced negative return per risk throughout th@gdevhile other stocks were interspersed by pesitind negative
return per unit risk. An insignificant 2.05 percefithe variations in Presco return can be expthioy variations in
its risk profile, while there exists a marginal atge relationship between its risk and return trefeship. A
significant 77.89, 64.65 and 55.09 percent of thgations in Okitipupa, Afprint and Okomu returespectively can
be explained by variations in their risk profiletiwva very strong positive relationship between &gsk return of 0.88,
0.80 and 0.74 in the stocks’ performance.

Table 4.9:Classification of the Stocks based on Systematic(BetaValue)Risk Factor

2000 2001 2002
S/n | Stocks Beta| Volatility % Stocks Beta | Volatility % Stocks Beta | Volatility | %
statu: statu: § statts
1 Afprint 1.28 | Moderate Afprint 0.43 | Low 25 | Livestock| 0 Neutral
high
2 Okomu 1.16| Moderate 50 | Livestock| 0.07 | Insignificant Okitipupa| O Neutral 50
high
3 Okitipupa| 0.09 | Insignificant Okitipupa | -0.02 | Insignificant| 50 | Afprint -0.26| Very low | 25
4 Livestock | 0.03 | Insignificant| 50 | Okomu -0.23 Very low 25 | Okomu -0.81 Moderate | 25
low
5 Presci - - Presci - - Presci -
100 100 100
Source:Computed from table 4.7
200: 200/ 200t
S/n | Stocks Beta | \olatility % | Stocks Beta | Volatility % | Stocks Beta | Volatility | %
status status status
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1 Okomu 1.97 | Moderate 20 | Afprint 2.32 | High 20 | Presco 1.28 Moderate | 20
high high

2 Afprint 0.93 | Moderate 20 | Okomu 0.94| Moderate 20 | Afprint 0.73 | Moderate | 20
low low low

3 Presci 0.4¢ | Low 20 | Presci 0.0¢€ | Insignifican | 2C | Okomt 0.37 | Low 2C

4 Livestock | 0.2€ | Very low 20 | Livestoct | O Neutra 2C | Livestock | O Neutra 2C

5 Okitipupa| -0.05 | Insignificant| 20 | Okitipupa| -0.11 | Very low 20 | Okitipupal -0.23 | Verylow | 20

100 100 100
Source:Computed from table 4.7
200¢ 2007 200¢

S/n | Stocks Beta | Wolatility % | Stocks Beta | Volatility | % | Stocks Beta | Volatility | %
status status status

1 Okomu 1.18 | Moderate 20 | Afprint 3.86 | Very High Afprint 3.00 | Very high
high

2 Livestock | 0.95 | Moderate Livestock | 2.94 | High 40 | Livestock| 2.63 | Very high | 40
low

3 Presco 0.67| Moderate 40 | Okomu 1.60| Moderate | 20 | Okitipupa| 1.11 | Moderate | 20
low high high

4 Okitipupa| -0.08 | Insignificant| 20 | Presco 0.26| Verylow | 20 | Presco 0.65 Moderate | 20

low

5 Afprint -0.61| Moderate 20 | Okitipupa| -0.41| Low 20 | Okomu 0.23 Verylow | 20

low
100 100 100

Source:Computed from table 4.7

200¢

S/r | Stock: Bete | Volatility status | %

Livestock | 1.64 | Moderate high

Presco 1.43 Moderate high| 40

Afprint 0.61 | Moderate lov | 20

Okomt 0.0Z | Insignifican

AW IN|F

Okitipupa| 0.01 | Insignificant 40

100

Source:Computed from table 4.7

In terms of stock classification in the order oftgymic risk factor, Afprint was the most volatiteck in years 2000,
2003, 2004, 2007, 2008, and took second positiopear 2005. Livestock was most volatile stock ir02@nd
second in 2006-2008. Okitipupa showed up only i6&®&here it occupied third position in stock vdlgti Okomu
produced the highest beta value in 2006 but ocduggeond position in 2000, 2003, 2004, and thirdd@7. Presco
was first in 2005, second in 2009 and third in 20060n the whole we have two moderate high posiiviatile
stock (Afprint 1.28, Okomu 1.16) in 2000, one (@k01.97) in 2003, one (Presco 1.28) in 2005, or@( 1.18)
in 2006, and two (Livestock 1.64, Presco 1.43)002 Afprint and Livestock presented very high tititst in 2007
and 2008. Other spaces were filled with a mixtur@eutral, low, very low and insignificant volatifi status. The
volatility positions of the stocks for other yeaemn be seen in table 4.9. On the whole, we hawryBhigh, 3 high, 9
moderate high, 7 moderate low, 6 very low positiwdatile stocks plus 3 neutral, 3 low, 7 moderaie,l 10
insignificant volatile stocks

5.0 Conclusions

The study was set out to find the (1) actual retafreach stock for the study period, (2) the ris&npium, (3) total
risk(o), (4) relationship between market return and edobk return, (5) risk-return relationship betwearth stock
return and its risk profile, (6) proportion of sgstatic) and unsystematigj risks in the stocks risk profile in order
to depict the percentage of variation of the firste’cks prices that can be explained by variaticihé market index,
and (7) classification of the stocks in order ofatitity level using the betj.
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The findings from the study show that in termsetfirn all the stocks made negative return in 200022and 2009,
except Okomu Oil that provided quite a significigtire of 44.67% in 2000, while such position hgldhe market
return in 2008. Okomu was the most profitable siack000, 2004, 2006, Presco in 2003, Afprint i®200kitipupa
in 2008, while Livestock was the worst stock innmerof profitability. Okomu provided highest poséivisk

premium in 2000, 2004, 2006, Presco in 2003, Afprn2007, Okitipupa in 2008. Almost all the stodenerated
negative risk premium in all the years except i0£2QR006, 2007 for Afprint, in only 2007 for Livesk, in 2005,
2007, 2008 for Okitipupa, in 2000, 2003-2007 foro@ki and in 2003, 2005, 2007 for Presco.

Afprint was the most risky stock from 2001-2008 lkefdkomu was in 2000, and Presco was in 2009. Fhentest of
the relationship between markets return and eactk seturn, the most volatile stocks from 2000-20@9e Afprintin
2000, 2001, 2003, 2004, 2007, 2008, Livestock BR2@fprint was the most volatile stock for theipdrof study with
an average beta of 1.23. The proportion of systeiskcwas lowest in Okitipupa with -1.75% whileatas highest in
Presco with 6.21%. The contribution per unit ris&urred was highest in 2000 in Okomu(3.25%), Pr@dd%) in
2003, Okitipupa(3.96%, 17.11% and 7.66% ) in 2@D07 and 2008. The test of risk-return relationshipws high r
of 0.8, 0.88 and 0.74 for Afprint, Okitipupa, afkomu respectively. There exist low r of 0.19,ar0.45 for
Livestock and Presco respectively. On the wholehaee 27 significant positive beta stocks, 3 neuttatks, 7
negative beta stocks and 9 insignificant beta stock

On the average the most profitable stock is Okt @il Palm with average return of 20.50%, followsdOkomu
Oil Palm with 14.54% and Presco with 3.93%. Afpnivith -5.15% and Livestock Feeds with -18.84% wieses
making entities during the period of study. The tmsky stock was Afprint with average risk of 23,0ollowed by
Presco, Okomu, Livestock and Okitipupa with 13.80,83, 10.73, 3.20 respectively. The stock with highest
affinity to market return was Afprint, followed hyvestock Feeds, Presco, Okomu, and Okitipupa éta of 1.23,
0.85, 0.69, 0.64, and 0.03, respectively. Findily stock with the highest affinity to risk was Qitpa and Afprint
with strong positive risk-return relationship 088.and 0.80 and of 77.89 and 64.65 percent respectively.
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