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Abstract. The study looked at the relationship between risk and return in the Nigerian stock market using Fama-French
five-factor model and Higher Moment Fama-French five-factor model. The employed 90 companies’ stocks that are
frequently traded out of the sample size of 113 companies’ stocks. The monthly stock prices, market index, risk-free rate
(which was substituted with the rate on Treasury bills), ownership shareholdings, market capitalization, book value of
equity, earnings before interest and taxes, and total assets were the data used in this study. The entire sample period
covered from 2005-2020. The data was extracted from the Nigerian Group of Exchange (NGX) website, the Central
Bank of Nigeria (CBN) website, and the Sandard and Poor (S&P) database. The Fama-MacBeth two-step regression
method was employed. It was found that systematic risk has significant negative effect on return while unsystematic risk
has significant positive effect on return. The study concluded that the long standing view of hypothesised positive
relationship between risk and return does not hold in the Nigerian stock market and the assumption that market risk is
the only determinant of return is invalidated. Also, systematic coskewness risk is an important risk factor in the
Nigerian stock market and higher moment FF5F model and CoFF5F moddl is superior to FF5F model. The study
recommended that the investors should focused on how their investment return co-move with other dimension of risk
such as unsystematic risk, systematic cokewness risk, systematic cokurtosis risk and non-market risk apart from the
systematic risk.
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KOcyd Oaarynaxi Oenexo
Deoepanvuutl ynisepcumem, Otie-Eximi, Hicepis

Ouaycoaa Ceryn KosasoJie
Yuisepcumem Bbabkoxka, m. Iniwwan-Pemo, Hicepis

Ica I6parim
Vuisepcumem lopacima baoamaci babanzioa, m. Jlanaii, Hieepis

Ouaena ’KapikoBa
Hayionanvhuii ynisepcumem 6iopecypcia i npupoookopucmyeanns Yxpainu, m. Kuis, Yxpaina

CniBBiIHOIIEHHS PU3MK-TIPUOYTOK HA HirepiiicbkoMy (pOHI0BOMY PHHKY:
NOPIBHAHHSA Mixk II' ATHGAKTOPHOIO Moae 10 Pama-Dpenya
i I’ aTudgaxkropHorw moae o Pama-Openya i3 BUIITUM MOMEHTOM

Anomauin. Lle oocniodcennsn npucesuene SUGHEHHIO 36’ A3KY MIdNC PUBUKOM I NPpUOYMKOGICMIO HA (POHO0BOMY DUHKY
Hizepii 3a 0onomoeorwo n’ smugaxkmoproi mooeni @ama-Dpenua i n’ smugpaxmopnoi modeni @ama-Ppenua 3 euwyum
momenmom. J{ns docnioxcenus 6yno euxopucmarno axyii 90 komnauiv, aKuMu yacmo mopayromo, a po3mip euOIpKu
cknas 113 axyiti komnauiti. Micsauni yinu na axyii, punxkosuil inoexc, bespusuxoséa cmaexa (axa Oyra 3aminena
CMABKOI0 KA3HAYCUCHKUX BEKCeNi8), YaCmKA aKyiil 61ACHOCMI, PUHKO8A KANIMANi3ayis, 6aiancoéa 8apmicmo aKyii,
npubymok 00 cniamu 6i0COmKi@ I NOOAMKI8, a MAKO}C 3A2dbHA CYMA aKMueie Oyau OauuMu, sKI asmopu
BUKOPUCATU O]l BUBYEHHS 8 YbOMY 00CiONceHHI. Bech subiprosuti nepioo oxonnoe 2005-2020 pp. Hani 6ynu e3ami 3
seo-catimy Nigerian Group of Exchange (NGX), ee6-caiimy I[lenmpanvnozo 6anxy Hizcepii (CBN) i 6asu oanux
Sandard and Poor (S&P). /s ananizy euxopucmano memod o0goemannoi peepecii Pama-Maxbema. Byno
B6CMAHOBNIEHO, WO CUCMEMAMUYHULI PUSUK MAE 3HAYHUI He2aMUGHUL 6NIUE HA NPUOYMOK, MOOL K HeCUCTeMamuyHUil
PUBUK MAE 3HAYHUL NO3UMUBHULL 8NIUE HA NPUOYMOK. [lane 00CaioHcenHs niOmeepoICye, Wo NOZUMUBHULL 36’ 30K MidHC
pusuKom i npubymxom He Oic Ha Hi2epilicbkomy (OHO08OMY PUHKY, a NPUNYUEHHS NPO Me, WO PUHKOBUL PUSUK €
E€OUHUM BUSHAYATLHUM PAKMOPOM NPUOYmKY, € Heditichum. Kpim moeo, cucmemamuynuil pusux nepekocy € 8aiCiusum
daxmopom pusuxy Ha Hicepiticokomy ¢honoogomy punky, i modeni FFSF 3 euwum momenmom i mooeno COFFSF
nepegepwytoms mooenv FFSF. Ile Oocniosicenns pexomendye, wob IiH8ecmopu 30Cepeounucss Ha MOMY, 5K
npubymrosicmo ixXHix iH8ecmuyill Cni8iOHOCUMbCA 3 THULUMU BUMIPAMU PUSUKY, MAKUMU K HECUCMEMAMUYHUL PUSUK,
PUBUK CUCEMAMUYHOT acumMempil, cucmemMamuyHuil pusuKk nepekocy ma HePUHKOBUL PU3UK, OKPIM CUCIEMAMUYHO20
PUBUKY.

Knwwuosi cnosa:. pusux, npubymox, 0osoemanna peepecis @ama-Maxbema, n'smugpaxmopna mooervo @ama-Dpenua,

n'smupaxmopna moodeno ama-Ppenya 3 GUUUM MOMEHNOM.

1. INTRODUCTION (1977), Fama & French (1993), Cahart (1997), Fama

The study of risk-return relationship has attracted the
interests of many scholarsin this modern social-economic
society. The earlier researchers such Sharpe (1964),
Lintner, (1965), Treynor (1965), Mossin, (1966), among
others argued persuasively that thereis linear relationship
between risk and return and that systematic risk was the
prime determinant of expected return while the
idiosyncratic risk could be completely eliminated through
diversification and as such investors were not rewarded
for such risk. These propositions led to emergence of
capital asset pricing model. However, this convention
was far from reality because the nature of risk and return
takes different nature. In view of this, the thought of
replacing the CAPM with more attractive models in
examining risk-return relationship has become a ranging
issue right from time in Finance. Thus, the doctrine of
CAPM proponents that beta is the only relevant risk
influencing return had been questioned empirically and
refuted drastically by severa researchers such as Roll

& French (2015) and this has led to emergence of asset
pricing theory (APT), Fama-French three-factor model,
Four-Factor model and Fama-French Five-factor model
respectively. This contradicting evidence has driven
researchers to augment the origind CAPM with
additional explanatory factors, and to seek completely
different factors and explanations for the behavior of
stock returns.

In 2015, Fama and French published a study
expanding the three-factor model with two additional
factors, profitability and investment. This asset pricing
model has been confirmed as a superior model of
establishing risk-return relationship by many researchers
such as Zhong (2017) Kumari, Mahakud & Hiremath
(2017), Zaremba & Maydybura (2019), Detzely, Duartez,
Kamarax, Siegel & Sunk (2019) among others. This is
because the introduction of profitability and investment
factors significantly explains asset return. Despite,
superiority of FamaFrench Five-Factor model, very
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limited studies has applied it to examine risk-return
relationship in Nigerian stock market. Thus, this present
study bridges the gap and contributes to existing body of
knowledge by examining risk-return relationship in
Nigeriawith Fama-French Five-Factor model.

In spite of this, co-skewness and co-kurtosis have
been identified as important determinants of asset return.
This is because an asset with negative skewness decrease
the probability of obtaining extreme values in the right
tail of distribution when incorporated into portfolio while
a positive coskewness increase the probability of
obtaining extreme values in the right tail of distribution
when incorporated. Also, an asset with large kurtosis
increases the probability of obtaining undesirable
infrequent extreme values of prtfolio's return when
incorporated into portfolio and vice versa. In relation to
this importance, many researchers such as Moreno
& Rodriguez (2009), Naktnasukanjn (2014), Oyedeko,
Zubairu & Samson (2021) among others have
incorporated the coskewness and cokurtosis factor into
asset pricing model in examining risk and return
relationship. In view of this, the researcher is inspired to
incorporate coskewness and cokurtosis in to five-factor
model in order to form seven moment factors model
which could also be referred to higher moment Fama-
French Five-Factor model. Thus, the study examines the
relationship between risk and return using higher moment
Fama-French Five-Factor model. The study tests whether
coskewness and cokutosis risk factors increase the
explanatory power of FamaFrench Five-factor model.
More so, the study confirms if coskewness and cokutosis
are significantly priced or not within the context of
Nigerian stock market.

The contribution of this paper to the existing body of
knowledge is three folds. First, an examination of the
risk-return relation with Fama-French five-factor model
and Higher Moment FamaFrench Five-Factor Model
within the context of Nigerian stock market. Second, to
confirm the superiority between Fama-French five-factor
model and Higher Moment Fama-French Five-Factor
Model. Third, the study confirmed if coskewness and
cokutosis are significantly priced or not within the
context of Nigerian stock market. In view of this, the
remainder of this study proceeds as follow; section two
documents the literature review, section three details the
methodology, section four presents the results and section
five proffers the conclusion.

2. LITERATURE REVIEW

This section presents the review of relevant literature
related to this study which include but not limited to
Miralles-Quiros & Mirales-Quiréds (2016) acknowledged
the role of idiosyncratic risk in the asset pricing process
in Spain. The study employed Fama-MacBeth two-step
regresson  approach, Brennan,  Chordia  and
Subrahmanyam’s model and Merton's model which
account for disinformation risk premium and the
relationship between idiosyncratic risk and expected
return. It was revealed that there is existence of a net
positive idiosyncratic risk premium for the whole sample
as well as volatile and stable periods. The study

concluded that investors require a positive risk premium
because they are unable to avoid idiosyncratic risk
through diversification or it requires a high cost.
The study fails to subject the models to diagnostic tests
and the result of the estimates may be biased and
spurious. Afolabi, Njogo, Areghan, Olugbenle & Olusesi
(2017) examined the effect of capital asset pricing model
(CAPM) for the Nigerian stock exchange (NSE). It was
found that there is no statistically significant correlation
between the average excess return on a portfolio and
estimated beta of the portfolio. The study concluded that
the assumption of CAPM is not valid in the NSE.
However, the study only tests the intercept and slope
hypotheses neglecting other assumptions of CAPM.
Kumari, Mahakud & Hiremath (2017) studied whether
firm-specific factors explain idiosyncratic volatility in the
Indian stock market. The findings demonstrated that
idiosyncratic volatility is significant and that cross-
sectional return variations of firms are connected with
firm-specific factors. The study concluded that the Indian
stock market has an under-diversification of portfolios.
However, the study fails to run autocorrelation,
normality, and ARCH LM tests to determine whether or
not the homoscedasticity assumptions are accurate.
Zhong (2017) conducted studies on the idiosyncratic
voldtility (IV) puzzle in the Australian equity market.
It was documented that there is a negative relation
between idiosyncratic volatility and stock returns only
exists amongst the most overpriced stocks. The study
concluded that the negative IV effect in the overpricing
group is more difficult to correct, thus dominating the
population and giving rise to a negative relation between
idiosyncratic volatility and stock returns. However, the
result of the estimates may be biased because the model
was not subjected to the following diagnostic test
Breusch-Godfrey  Serial  Correlation LM Test,
Heteroskedasticity Test and Ramsey RESET Test.
Chiang & Zhang (2018) documented the risk-return
relations in Chinese equity markets with an emphasis on
aggregate and sectoral markets TARCH-M model was
used as the estimation techniques. It was found that there
is presence of positive risk-return trade-off under
idiosyncratic risk-return, local downside risk-return, and
global risk-return relations. It was concluded that that the
investment sentiment has a predictive power in
explaining the stock returns. However, the pre-estimation
test of conducting TARCH-M model was not conducted.
Zaremba & Maydybura (2019) acknowledged the
relationship between idiosyncratic risk and expected
returns in US. It was documented that buying (selling)
long (short) legs of the anomaly portfolios with the
highest idiosyncratic volatility produces monthly
abnormal returns which is significant. It was concluded
that the effect of idiosyncratic volatility cannot be
subsumed by any other established anomaly return
predictor, such as momentum or seasonality. One of the
weaknesses of the study is that it fals to test the
assumptions of independence, homogeneity of variance,
and normality of the model. Detzely, Duartez, Kamarax,
Siegel & Sunk (2019) examined the pricing of volatility
outside the original time period and under more recent
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asset-pricing models. The study found that none of the
more recent asset-pricing models consistently accounts
for the pricing of aggregate-volatility risk. In addition, the
difference in abnormal returns between stocks with high
and low idiosyncratic volatility decreases but remains
significant out of sample. However, the study fails to
subject the models to diagnostic tests. Thus, the result of
the estimates may be biased and spurious.

Castaneda, Montoya & Norefia (2020) evaluated the
relationship between the idiosyncratic risk, systematic
risk and other factorsin relation to the expected returns of
the companies belonging to MILA and BM & FBovespa
in the period 2009-2016. It was revealed that there is a
positive and significant relationship between the expected
returns and the idiosyncratic and systematic risk for both
markets. The study concluded that the idiosyncratic
volatility is more significant in BM & FBovespa market
while the systematic risk is more significant in MILA.
However, the study fails to conduct the normality,
linearity and heterogenuity tests in order to establish the
appropriateness of the model. Li (2020) examined the
unsystematic volatility from a mis-specified model which
contains information of the hedge portfolio in Merton’s
(1973) Intertemporal Capital Asset Pricing Modd in
Canada. The study found that neither equal-weighted
idiosyncratic volatility (EWIV) nor vaue-weighted
idiosyncratic volatility (VWIV) can forecast stock market
returns but they are strong predictors of stock market
returns over short-term  and long-term  horizons.
The study concluded that EWIV and VWIV together are
linked to state variables that capture time-varying
investment opportunities and they can both serve as
proxy for the conditiona covariance risk in the ICAPM.
However, the study fails to subject the models to
diagnostic tests and the result of the estimates may be
biased and spurious. Ruan (2020) assessed the
relationship negative relation between the cross-section
of equity option returns and the equity’'s VOV. Fama
French two step regression was used and it was revealed
that there exist a significant negative relation between
equity option returns and the volatility-of-volatility
(VOV) having controlled for numerous existing option
and stock characteristics such as size, value, momentum
and liquidity. The study concluded that high-low return
spread on option portfolios sorted on VOV cannot be
explained by standard risk factors, and survives double
sorting using a variety of control variables. However, the
study fails to subject the models to diagnostic tests and
the result of the estimates may be biased and spurious.

Dwarika, Moores-Pitt & Chifurira (2021) investigated
the volatility dynamics and the risk-return relationship in
the South African market. The study employed GARCH
models family-GARCH-M, EGARCH and APARCH
with different probability distributions governing the
model’s innovations. The findings revealed strong
persistent levels of volatility and a positive risk-return
relationship in the South African market. Thus, it can be
concluded that a fair amount of volatility can attract

investors to seek a superior return in the South African
market. However, the study fails to test the error
distributional assumptions under Gaussian, Student-t and
the Generdized Error Distribution in order to determine
the appropriate model. Wang, Chen & Lo (2021)
examined risk return trade-off from 28 countries,
covering a wide range of advanced and emerging
markets. It was documented that the positive risk-return
relation for both advanced and emerging economies
strongly varies with the business cycle. The study
concluded that the risk-return relationships are considered
eminent when the earning warning indicators, financial
and macroeconomic variables are considered. However,
the study fails to subject the methodology to the
following pre-estimation tests such as hausman test,
poolability test and breauch pagan lagragian multiplier
test in order to determine the appropriate mode for
estimation. Tan, Xiao, Huang & Zhou (2021) anayzed
the risk-return trade-off and leverage effect in China and
US stock markets. It was found that Chinese investors
bear high risk without obtaining corresponding risk
premium while in the US market, a positive risk-return
trade-off exists for the whole sample but negative relation
after financial crisis. The study concluded that American
stock markets provide investors with more profit
opportunities while investments in Chinese emerging
markets considered much more risky. However, the study
faills to conduct information criteria such as Akaike
information criterion, Bayesian information criterion and
likelihood ratio in order to select appropriate ranks and
lags of the model.

It is explicit from the literature reviewed that most of
these studies examined the relation between risk and
relationship using several asset pricing model but none of
these studies used higher moment FF5F model most
especialy with the context of Nigerian stock market.
Therefore this present study intends to fill the gap in
knowledge and contribute to the literature on risk-return
relationship in  Nigeria by examining risk-return
relationship in Nigerian using FF5F model and higher
moment FF5F model. Also, the study compare the
superiority between these two models and test whether
the introduction of coskewness and cokurtosis risk factors
are significantly priced or not. Thus, the study formulates
the null hypothesis as follow:

HO.: Risk has no significant relation on return in the
Nigerian stock market.

HO,: Higher moment FF5F is not superior to FF5F
model in examining risk-return relationship in Nigerian
stock market.

HOs: Coskewness and Cokurtosis are not significantly
priced in the Nigerian stock market.

To test the formulated hypotheses, the study is
anchored on modern portfolio theory. The theory
emphasized that every investor seeks to maximize their
utility (satisfaction) by maximizing expected return and
minimizing risk (variance).
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3. RESEARCH METHODOLOGY

The study's population covers all 161 businesses registered on the Nigerian Stock Exchange (NSE) as of December
2020, and an expo-factor research design was employed. Purposive sampling was employed throughout the study
period. Sample size of 113 companies stock selected through Krejcel & Morgan Table (1970). 90 regularly traded
stocks were used. The monthly stock prices, market index, risk-free rate (which was substituted with the treasury bill
rate), ownership shareholdings, market capitalization, book value of equity, earnings before interest and tax, and total
assets were the data used in this study. The entire sample period covers from 2005 to 2020. The information was
obtained from the websites of the Nigerian Group of Exchange (NGX), the Centra Bank of Nigeria (CBN), and
Standard and Poor. The two-step Fama-MacBeth regression method was applied. Consequently, the model chosen for
thisinvestigation is as follows:

Ri,m(t) = IOgPi,m(t) - IOgPi,m(t-l) 3.1

Where R; () denotes the return on security say (i) and market return say (m) at time't, P, m) represents the current
price of security say (i) and current market price say (m) while P; 1) represents the previous price of security say(i)
and the last price market say (m). This method of computing return followed the approach of Gbadebo and Oyedeko
(2021), Zubairu and Oyedeko (2017). The Fama-French Five-factor model was specified in both first and second-pass
regression. The first-pass regression is specified below:

Rt- Rft =a +bi(Rm - Rfi) + S(SMB:) + hi(HML:) +u (RMW) +Vvi(CMA:) +eit. 3.2

Where R -Rf; is the excess return of the asset over and above the treasury-hill rate. Rm, - Rf; is the excess return of
the value-weighted index over and above the risk-free rate, SVIB; is the size factor premium, HML, is the value factor
premium, RMVV, is the profitability factor premium, CMA; is the investment factor premium, g is the intercept, b; is the
regression parameter, S is the loaded factor of the size, h; is the loaded factor of the value, u; is the loaded factor of the
profitability, v; is the loaded factor of the investment and &;; is the residual term. SMB this is the difference of equal
weighted average of small stock mimicking portfolios or portfolios with small market capitalisation stocks returns and
the big stock portfolios or portfolios with big market capitalisation stocks returns. HML is the difference of equally
weighted average of high book to market ratio stock mimicking portfolios returns and the low book-to-market ratio
stock portfolios returns. RMW is the difference between average stock returns of the robust and weak portfolio. CMA is
the difference between Conservative (low investment) and Aggressive Portfolio (high investment). The two-pass
regression isin line with Zhong (2017). Thisis expressin equation 3.3.

fi= ,+ Bni+ Bs+afhi+ Bu+ B+ & 33

Where i is the individua securities return, l:})m is market risk, 59 the size risk factor of individual securities,

6h’ is the value risk factor of individual securities, ﬁui is profitability risk factor of individual securities, k{vi is the

investment risk factor of individual securities, a, represents the coefficient of size risk factor, as represents coefficient
of value risk factor, a, is the coefficient of profitability risk factor, asis coefficient of investment risk factor, ay is the
intercept and a; is coefficient of the market risk. The model can be transformed to co-skewness FF5F by introducing the
systematic co-skewness risk and this stated below:

d :80+a16m +82651' +a35hi+a46ui+356w +aﬁt§ski Wi, 34a

Where 6ski is the coskewness risk factor of individual securities, as represents coefficient of coskewness risk
factor. The coskewness is measure as:

bsk = ,COV(R’ R‘“2)3‘ 3.4b
c4R,- E(R))

Where B« is the sensitivity of asset return to skewness in the market, R; is the excess return which is (Ri-Ry), R.Zis
the square of excess market return which is (Ry-R;)* and E(R,,) represents mean of the market return. Also, the model
can be transform to higher moment by introducing systematic co-kurtosis risk and the model is specified below:
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fi =g, +aBmi +abs +aBhi +a,Bu +aby +a,f s +a Bk +wi

3.5a

Where Bskt is the cokurtosis risk factor of individual securities, represents coefficient of cokurtosisrisk factor. The

cokurtosis is measure as;

__ Cov(R.R/) |
EYR.- E(R,)""

3.5b

This study sorted the portfolio on the basis of 2x2 which in line with Fama-French (2015). Data was sorted based on
size and book to market ratio, size and operating income, size and investment. This procedureis summarizein Table 3.1.

Table 3.1. Portfolio Factorsand Their Components

Sort Break points Factors and components
2*2 sortson Size: Median SMB =(SH + SL + SR+ SW +SC + SA)/6
- (BH+BL+BR +BW + BC+BA)/6
Value: Median HML= (SH+BH)/2 - (SL +BL)/2

Profitability: Median

RMW= (SR+BR)/2 - (SW +BW)/2

Investment: Median

CMA= (SC + BC)/2 - (SA+ BA)/2

Note: big (B) and low (L) market capitalization, high (H) and low (L) value, robust (R) and weak (W) profitability and

conservative (C) and aggressive (A) investment.
Source: Author’s Computation, (2022).

4. RESULTSAND DISCUSSION

This section presents the descriptive statistics, interpretation of result and discussion of findings. The study start

with estimation of the model and diagnostic tests.

Table 4.1. Descriptive Statistics

Stat AVR B S H R C0o1 CKT CSK ID5F
Mean 0.0140 0.7178 | -0.0978 | -0.3586 0.1303 0.1803 0.7559 0.6791 0.1656
Med. 0.0110 0.7492 | -0.1222 | -0.3604 0.1582 0.0879 0.4287 0.5613 0.1324
Max. 0.0925 2.0136 2.0784 9.2819 8.1219 8.6963 8.1652 4.0548 0.7770
Mini. -0.0067 | -0.1992 | -4.7910 | -12.716 | -5.9377 -3.3408 -0.0079 0.0123 0.0470
St.Dev 0.0169 0.4070 0.8074 1.8303 1.2488 1.2702 1.2734 0.7128 0.1243
Skew. 2.7413 0.5007 | -1.9355 | -1.8597 1.3767 4.1196 4.1012 2.3523 3.1021
Kurt. 12.246 3.5902 14.374 32.637 26.536 28.904 23.031 10.958 13.068
J.Bera 433.32 5.0679 541.32 3345.7 2105.8 2771.0 1757.0 320.5 524.48
Prob. 0.0000 0.0793 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Source: Authors’ Computation, (2022).

The results in Table 4.1 show the average values of
average return, and estimated risk premium. It is obvious
that average return tends to rise with market premium,
profitability premium, investment premium, unsystematic
risk, systematic coskewness risk and cokurtosis risk.
The size and value premiums, on the other hand, tend to
decline during the course of the sampling. The return
value ranges from -0.006740 to 0.092572, suggesting that
there are patterns for capital losses and gains during the
study period in market trading activity. This shows that
there are active securities on the market. The market
premium has values between -0.199242 and 2.013677.
The co-skewness tends to be less volatile than the market
at some pointsin time, but more volatile at other pointsin
time, according to the value premium, which ranges from
-4.791040 to 2.078426. This is implied by the fact that
the profitability value ranges from -5.937704 to
8.121966. The vaue of the investment premium lies
between -3.340886 and 8.696328. The kurtosis and

skewness of the asset return ranges from -0.0079 to
8.1652 and 0.0123 to 4.0548 respectively. The value risk
premium is the variable with the highest standard
deviation, according to the table, while the average return
has the lowest standard deviation. Looking at the score of
skewness, it reveals that all the unsystematic risk are
positively skewed, as well as systematic risk, profitability
risk premium, investment risk premium and average
return while the size and value risks premia are
negatively skewed. The scores of kurtosis show that the
variables are platykurtic in nature and they are not
normaly distributed as show by the associated
probability values of the Jarque bera and this justify the
introduction of higher moment of return. The study goes
on to conduct the correlation analysis after describing the
characteristics of the variables in terms of their average
return for each portfolio and estimated risk premium in
order to demonstrate whether or not the assumption of
multicollinearity is supported by the variables.
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Table4.2. Corréation Analysis

B S H R C01 CKT CSK
B 1 -0.49643 -0.2753 0.0907 0.4218 0.6215 0.0354
S -0.4964 1 0.6365 -0.4981 -0.2365 -0.3999 -0.4707
H -0.2753 0.6365 1 -0.6341 -0.1417 -0.1781 -0.2265
R 0.0907 -0.4981 -0.8341 1 0.2311 0.0571 0.0552
C0o1 0.4218 -0.2365 -0.1417 0.2311 1 0.7410 0.6155
CKT 0.6215 -0.3999 -0.1781 0.0571 0.7410 1 0.0645
CSK 0.0354 -0.4707 -0.2265 0.0552 0.6155 0.0645 1

Source: Authors' Computation, (2022).

The output of the correlation matrix shows that there is no perfect collinearity among the variables. The highest
coefficients of correlation among the variables exist between the cokurtosis risk and investment risk. This is strong but
does not indicate perfect collinearity between the variables. Thus, the study refutes the problem of multicollinearity
among the variables. The variables can be subjected to further estimation.

Table 4.3. Result on Systematic Risk and Expected Return

Variables FF5F CoFF5F HM FF5F
a 0.0136 0.0318 0.0280
(3.3754) (0.0044) (0.0047)
[0.0011] [0.0000] [0.0000]
b -0.0019 -0.0735 -0.0411
(-0.3652) (0.0122) (0.0198)
[0.7159] [0.0000] [0.0413]
s -0.0008 -0.0022 -0.0043
(-0.0008) (0.0049) (0.0049)
[0.8881] [0.6457] [0.3875]
h -0.0040 -0.0006 -5.33E-05
(-1.0294) (0.0033) (0.0032)
[0.3062] [0.8541] [0.9870]
r -0.0045 0.0018 0.0018
(-1.2429) (0.0032) (0.0031)
[0.2173] [0.5683] [0.5620]
c 0.0050 -0.0040 -0.0062
(3.0941) (0.0019) (0.0022)
[0.0027] [0.0432] [0.0061]
Csk 0.0517 0.0008
(0.0082) (0.0261)
[0.0000] [0.9742]
ckt 0.0204
(0.0099)
[0.0434]
R® 0.1936 0.4521 0.4789
Adj-R? 0.1456 0.4125 0.4344
P(F-Stat) 0.0024 0.0000 0.0000
Diagnostic Test
LM Test 3.0669 9.5839 9.2077
[0.0519] [0.1481] [0.0561]
BPG Test 13.086 4.6562 7.2886
[0.1226] [0.5886] [0.3995]
JB 724.4187 121.5930 53.5643
[0.0000] [0.0000] [0.0000]

Note: FF5F, CoFF5F and HMFF5F mean Fama-French five-factor, Coskewness Fama-French five-Factor and Higher

moment Fama-French Five-factor respectively.
Source: Author’s Computation, (2022).

74

06niK i piHaHck, Ne 1(99), 2023
p-ISSN 2307-9878, e-ISSN 2518-1181, www.afj.org.ua



http://www.afj.org.ua

Finance & Taxation

The result of the FF5F estimation shows that the
coefficient of alphais 0.0136 and the associated P-value
is 0.0011 which is less than 5 per cent level of
significance. This refutes the assumption of the intercept
that it should not be significantly different from zero or
be at equilibrium with risk free rate. Also, the market
systematic risk has a coefficient of -0.0019 with an
associated probability value of 0.7159. This shows that
the systematic risk is not significantly priced. This
negates the slope hypothesis and positive risk-return
trade-off. The co-efficient of non- market factors such as
size, value, profitability and investment are -0.0008, -
0.0040, -0.0045 and 0.0050 with associated probability
values of 0.8881, 0.3062, 0.2173 and 0.0027 respectively.
Thus, this implies that the size, value, and profitability
risks have negative and insignificant effect on return but
investment risk has significant positive effect on return.
In addition, the estimation of coskewness FF5F revealed
that the coefficient of apha is 0.0318 with a probability
value of 0.0000 which is less than 0.05 level of
significance. This negates the intercept hypothesis. More
so, the result shows that the coefficient of systematic risk,
size, vaue, profitability, investment and systematic
coskewness risks are -0.0735, -0.0022, -0.0006, 0.0018, -
0.0040 and 0.0517 with corresponding probability
values 0.0000, 0.6457, 0.8541, 0.5683, 0.0432 and
0.0000 respectively. This shows that systematic risk, and
investment risk have significant negative effect on return
while size and vaue risks have insignificant positive
effect on return. The result aso shows that profitability
risk has insignificant positive effect on return while
systematic coskewness risk has significant positive effect
on return. Under, the higher moment FF5F model, the
coefficient of alpha, systematic risk, size, value,
profitability, investment, systematic coskewness risk and
systematic cokurtosis risk are 0.0280, -0.0411, -0.0043, -

5.33E-05, 0.0018, -0.0062, 0.0008, and 0.0204 which
correspond with the probability values are 0.0000,
0.0413, 0.3875, 0.9870, 0.5620, 0.0061, 0.9742 and
0.0434 respectively. This means that apha value and
systematic cokurtosis risk have significant positive effect
on return while profitability and systematic coskewness
risk have insignificant positive effect on return. However,
the result revealed that systematic risk and investment
risk have significant negative effect on return while size
and value risks have insignificant negative effect on
return. The adjusted co-efficient of determination reveals
that the explanatory power of higher moment FF5F
improves compare to FFS5F and Co-skewness FF5F.
Apart from this, it is evidenced that the probability of F-
statistics are significant at 5 per cent for each pricing
models and by implication, the models are significance at
5 per cent. In view of this, the higher moment FF5F
model is superior in examining the relationship between
the risk-return relationship with an emphasis on
systematic risk.

Thus, the study conducts the diagnostic tests to
validate the model and deduced generalization from the
model. Seriad correlation, heteroskedastic test and
normality test to verify the efficacy of the cross-sectional
version of the model. The study reveals that the residuals
of the models comply with the assumption of no
autocorrelation assumption because their associated
probability values of the statistics are larger than 0.05
under each models. This complies with the a priori
expectation of the models. The assumption of
homoscedastic is not violated under each models because
the probability values of the statistics are larger than 0.05.
This implies that the residuals of the models are constant
over the time. However, the normality assumption does
not hold under each models because the probability
values are lesser than 0.05.

Table 4.4. Unsystematic Risk and Expected Return

Variables FF5F HM FF5F HM FF5F
1 2 3 4

a -0.0070 0.0001 0.0001
(0.5324) (0.0038) (0.0127)
[0.0072] [0.972] [0.0127]

b 0.0014 -0.0190 -0.0205
(0.5324) (0.0089) (0.0127)
[0.5958] [0.0371] [0.1126]

s -0.0033 -0.0034 -0.0033
(-1.0439) (0.0030) (0.0031)
[0.2995] [0.2638] [0.2907]

h 0.0026 0.0029 0.0029
(1.2505) (0.0020) (0.0020)
[0.2146] [0.1574] [0.1623]

r 0.0039 0.0048 0.0048
(1.9365) (0.0020) (0.0020)
[0.0562] [0.0175] [0.0179]

c -0.0015 -0.0034 -0.0033
(-1.6084) (0.0012) (0.0014)
[0.2146] [0.0062] [0.0222]
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Table 4.4: continued

1 2 3 4
Csk 0.0145 0.0171
(0.0060) (0.0167)
[0.0188] [0.3079]
Ckt -0.0011
(0.0066)
[0.8684]
IDFF5F 0.1235 0.1112 0.1117
(14.695) (0.0096) (0.0101)
[0.0000] [0.0000] [0.0000]
R’ 0.7761 0.7908 0.7908
Adj- R 0.7599 0.7729 0.7702
P(F-Stat) 0.0000 0.0000 0.0000
Diagnostic Test
LM Test 8.9409 2.7395 2.9313
[0.1769] [0.2542] [0.2309]
BPG Test 2.4462 10.8602 12.6602
[0.2943] [0.1448] [0.1241]
JB 2.5022 2.2414 2.2508
[0.2861] [0.3260] [0.3245]

Source: Author’s Computation, (2022).

Evidence from the FF5F result indicates that the alpha
value is negative and significantly at 5 per cent while
systematic risk is positive but insignificant at 5 per cent
and this implies that the market risk is not significantly
priced but display a positive risk-return trade-off.
The coefficients of size, vaue, profitability and
investment risks are -0.0033, 0.0026, 0.0039 and -0.0015
which have corresponding probability values of 0.2995,
0.2146, 0.0562 and 0.2146 respectively. This means that
size and investment risks have insignificant negative
effect on return while value and profitability risks have
insignificant positive effect on return. In addition, the
coskewness FF5F model reveds that apha value,
systematic risk, size, vaue, profitability, investment,
systematic coskewness risk are 0.0001, -0.0190, -0.0034,
0.0029, 0.0048, -0.0034, and 0.0145 which have
corresponding probability values of 0.972, 0.0371,
0.2638, 0.1574, 0.0175, 0.0062 and 0.0188 respectively.
This denotes that alpha value, and value risk have
insignificant positive effect on return while profitability
risk and systematic coskewness risk have positive
significant effect on return. On the other hand,
systematic risk and profitability risk have significant
negative effect on return while size risk has insignificant
negative effect on return. The estimation of the higher
order FF5F shows that the alpha vaue is positive and
significant at 0.05 which implies that the constant
hypothesis does not hold. The coefficients of systematic
risk, size, value, profitability, investment, systematic
coskewness and systematic cokurtosis risks are -0.0205, -
0.0033, 0.0029, -0.0033, 0.0048, 0.0171, and -0.0011
which have corresponding probability values of 0.1126,
0.2907, 0.2907, 0.1623, 0.0179, 0.0222, 0.3079 and
0.8684. This means that systematic risk, size, and
systematic cokurtosis risks have insignificant negative
effect on return while investment risk has significant
negative effect on return. However, value and systematic
coskewness have insignificant positive effect on return

while profitability risk has positive significant effect on
return.Furthermore, the result of unsystematic risk has
significant positive effect on return under each of the
models. The adjusted co-efficient of determination
reveals that coskewness FF5F improves the explanatory
power of FF5F model but the explanatory power of the
higher moment does not improve when systematic
cokurtosis was introduced. This suggests that coskewness
FF5F is superior among the three asset pricing model.
More so, the probability values associated each model
indicates that joint coefficients of unsystematic risks,
non-market risk and market risk are distinguishable from
zero. In view of this, the study conducts the diagnostic
test. The result shows that the residuals of the models
comply with the assumption of no autocorrelation
assumption because their associated probability values of
the statistics are larger than 0.05 under each models. This
complies with the a priori expectation of the models.
Theassumption of homoscedastic is not refuted under
each models because the probability values of the
statistics (F-statistic and Chi-squared) are larger than
0.05. This implies that the residuas of the models are
constant over the time. Moreover, the models conforms to
the normality hypothesis because the probability values
are larger than 0.05.

DISCUSSION OF FINDINGS

Evidence from the analysis reveas that systematic
risk has significant negative effect on return under the
CoFF5F and HMFF5F while the systematic risk has
insignificant negative effect on return under FF5F.
However, the explanatory power of HMFF5F is superior
compare to other asset pricing. Thus, the study interprets
the estimation of HMFF5F that systematic risk has
significant negative effect on return. This validates the
slope hypothesis but contradicts positive risk-return
trade-off hypothesis in the Nigerian stock market. This
conform to the findings of Afolabi et a. (2017), who
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documented negative relationship between systematic
risk and expected return within the context of Nigerian
stock market.

Also, the study documents that the unsystematic risk
has positive and significant relationship with the expected
return in the Nigerian stock market. The explanation for
this is that unsystematic risk is significantly priced in the
Nigerian stock market and investors are rewarded for
such risk. The result violates the assumption of CAPM
which proposed that unsystematic risk could completely
eliminated through diversification and as such investors
are not rewarded for such risk. The implication is that
unsystematic risk can be substantially reduced of
neutralized by diversification to the point that it can be
omitted in evaluating riskiness of a well-diversified
portfolio. In view of this, some previous studies aso
negate the convention of unsystematic risk and these
include but not limited to Mirales-Quiros & Mirales-
Quirds (2016) who found positive relationship between
idiosyncratic risk and expected return in Spain. Also,
Chiang & Zhang (2018) established the positive
relationship between unsystematic and return in Chinese
equity markets.

More 0, it is evidenced from the findings that CoFF5F
and HMFF5F have higher explanatory power and they are
superior to FF5F when examining systematic risk-return
relationship in the Nigerian stock market. This is because
under the CoFF5F, the introduction of systematic
coskewness is significant priced in the Nigerian stock
market and it explains the variation of asset return by
improving the explanatory power of FF5F by 26.69 per
cent. Under the HMFF5F, the introduction of systematic
cokurtosis command premium in the Nigerian stock
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by improving the explanatory power of CoFF5F by 2.19
per ecnt. In addition, the result of the effect of
unsystematic risk under the FF5F, CoFF5F and HMFF5F
reveals that CoFF5F model has the highest explanatory
power among the other two asset pricing model.

5. CONCLUSIONS

This study confirms that a postive relationship
between risk and return does not hold in the Nigerian stock
market because the market isinfluenced by different events
in Nigeria, which has an either positive or negative shock.
Also, the assumption that market risk is the only
determinant of return is invalidated because the market risk
does not fully represent assets risk in the Nigerian stock
market. The study concludes that systematic coskewness
risk is important in the Nigerian stock market because it
commands a risk premium, and investors are rewarded for
taking such risk. Higher moment FF5F model and CoFF5F
model is superior FF5F modd in evauating risk-return
relation in the Nigerian stock market. Thus, the study
recommends that the investors should be focused on how
their investment return co-moves with other dimensions of
risk, such as unsystematic risk, systematic cokewness risk,
systematic cokurtosis risk and non-market risk apart from
systematic risk.

One of the limitations of the study is that the findings
on the Nigerian stock market as a whole without
considering the individual sectorsin the market, and these
findings may not be applied to some sectors because of
some individual sector effects. So, further studies should
be carried out on the risk-return relationship within the
sectors in the Nigerian stock market.

Afolabi, T. G., Njogo, B. O., Areghan, I. A., Olugbenle, A. H., & Olusesi, H. O. (2017). Capitd asset pricing model: Evidence
from the Nigerian Stock Exchange. International Journal of English Literature and Social Sciences, 2(6), 155-160.

Carhart, M. (1997). On persistence in mutual fund performance. Journal of Finance, 52, 57-82.

Castafieda, B. E. G., Montoya, C. A. B., & Norenga, D. P. (2020). Relationship between systematic and idiosincratic risk
with the expected returns of MILA and Bm & Fbovespa. International Journal of Business Marketing and

Management, 5(5), 12-25.

Chiang, I. T. C., & Zhang, Y. (2018). An empirical investigation of risk-return relations in Chinese equity markets:
Evidence from aggregate and sectoral data. International Journal Financial Sudies, 6(35), 1-22.

Detzely, A., Duartez, J., Kamarax, A., Siegel, S., & Sunk, C. (2019). The cross-section of volatility and expected
returns: Then and now. https://cfr.pub/forthcoming/papers/detzel 2019cross. pdf

Dwarika, N., Moores-Pitt, P., & Chifurira, R. (2021). Volatility dynamics and the risk-return relationship in South

Africa. A GARCH Approach. Investment
http://dx.doi.org/10.21511/imfi.18(2).2021.09

Management

and Financial Innovations, 18(2), 106-117.

Fama, E. F., and French, K. R. (1993). Common risk factors in the return on stocks and bonds. Journal of Financial

Economics, 33, 3-56.

Fama, E.F. & French, K.R. (2015). A five-factor asset pricing model, Journal of Financial Economics, 116(1), 1-22.

Gbadebo, A. O. & Oyedeko, Y. O. (2021). Economic risk factors and expected return: Evidence from upside and
downside market conditions in Nigeria. Theoretical and Empirical Researchesin Urban Management, 16(2), 72-88.

Krejcie, R. V., & Morgan, D.W. (1970). Determining sample size for research activities. Educational and

Psychol ogical Measurement, 30, 607-610.

Kumari, J., Mahakud, J., & Hiremath, G. S. (2017). Determinants of idiosyncratic volatility:Evidence from the Indian
stock market. Research in International Business and Finance, 41, 172-184.

Li, G. (2020). Idiosyncratic volatility and the Intertemporal Capital Asset Pricing Model. Paper presented at the Seventh
International Conference on Modern Research in Management, Economics and Accounting, Berling Germany.
http://wp.lancs.ac.uk/fofi2020/files/2021/01/FoFI-2020-009-Gang-Li.pdf

Oblik i finansi, Issue 1(99), 2023 77
p-ISSN 2307-9878, e-ISSN 2518-1181, www.afj.org.ua


http://www.afj.org.ua
https://cfr.pub/forthcoming/papers/detzel2019cross.pdf
http://dx.doi.org/10.21511/imfi.18(2).2021.09
http://wp.lancs.ac.uk/fofi2020/files/2021/01/FoFI-2020-009-Gang-Li.pdf

®iHaHCcK Ta onoJaTKyBaHHA

Miralles-Quiros, M. M., & Miralles-Quiros, J. L. (2016). Idiosyncratic risk and asset Pricing Anomalies. International
Management & Economics Frontiers, 1(1), 29-44.

Moreno, D., and Rodriguez, R. (2009). The value of coskewness in mutual fund performance evaluation. Journal of
Banking and Finance, 33, 1664-1676.

Mossin, J. (1966). Equilibrium in a capital asset market. Econometrica, 34 (4), 768-783

Naktnasukanjn. N (2014). Multifactor asset pricing model incorporating coskewness and cokurtosis: The evidence from
mutual fund (Doctora Dissertation Magjor in Finance). Thammasat University, China

Oyedeko, Y. O., Zubairu, M., & Samson, R. (2021). Is Covid-19 risk significantly priced in the Nigerian stock market?
Evidence from one-two-three-factor capital asset pricing model. Fuoye Journal of Finance and Contemporary |ssue,
1(1), 134-143.

Roll, R. (1977). A critique of the asset pricing theory’s tests; part |1: On past and potentia testability of the theory.
Journal of Financial Economics, 4(2) 129-176.

Ruan, X. (2020). Volatility-of-volatility and the cross-section of option returns. Journal of Financial Markets, 48, 1-26.

Sharpe, W. F. (1964). Capital asset prices: A theory of market equilibrium under condition of risk. Journal of Finance,
19, 425-442.

Tan, Z., Xiao, B., Huang, Y. & Zhou, L. (2021). Value at risk and return in Chinese and the US stock markets. Double
long memory and fractional cointegration. North American Journal of Economics and Finance, 56, 1-16.

Treynor, J. L. (1970). Portfolio theory and capital market, New Y ork: McGraw-Hill.

Wang, C. SH. Chen, Y., & Lo, H. (2021). A fresh look at the risk-return tradeoff. Pacific-Basin Finance Journal.
https://doi.org/10.1016/j.pacfin.2021.101546

Zaremba, A., & Maydybura, A. (2019). Idiosyncratic volatility and the cross-section of anomaly returns: is risk your
Ally?, Applied Economics, 1-10. https//doi.org/10.1080/00036846.2019.1613505

Zhong, A. (2017). Idiosyncratic volatility in the Australian equity market, Pacific-Basin Finance Journal.
https//doi.org/10.1016/j.pacfin.2017.06.010

Zubairu M. & Oyedeko, Y. O. (2017). Santa Claus rally and Nigerian stock market return: An illusion or reality?
Net Journal of Business Management, 5(1), 1-5.

78 06niK i piHaHck, Ne 1(99), 2023
p-ISSN 2307-9878, e-ISSN 2518-1181, www.afj.org.ua


http://www.afj.org.ua
https://doi.org/10.1016/j.pacfin.2021.101546

