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Abstract:  
This study assessed the performance of the principal component analysis and the 

maximum likelihood analysis for factor analysis of the various sectors of the Nigerian 

Stock Exchange from 2015-2017. The data used in this study was secondary data 

from daily official list of the Nigeria Stock Exchange (NSE). This study covers 

monthly stock rates of returns of the Nigerian Stock Exchange daily official list for 

the period of January, 2015 - December 2017.  The findings of the study showed that 

the principal component analysis (PCA) and the maximum likelihood analysis (MLA) 

evenly identified that two factors were able to explain about 80% of total variation in 

the models. Further findings showed that using the principal component analysis that 

the sectors  that explain over 50% of the variability attributed to the model 

includes;  Healthcare, Financial Services, Natural Resources, Construction Real Estate, 

Agriculture, Oil Gas, ICT, Conglomerates, Consumer Goods, Services, and Industrial 

Goods. Also, findings using the maximum likelihood method  revealed that the 

sectors  that explain over 50% of the variability attributed to the model comprises of 

Agriculture, Oil & Gas, Financial Services, Healthcare, Natural Resources, 

Conglomerates, Construction Real Estate, ICT, Consumer Goods, and Industrial 

Goods. In conclusion, the two methods of factor extraction were able to evenly 

identify the same number of factors to be adequate in explaining the total variation for 

the Nigerian Stock Exchange Market within the period under study. Also, the methods 

identified industrial goods as the least sector that contributes to the variability of the 

Nigerian Stock Market within the period under study. In addition, an insignificant 

difference was found between the performance of the PCA and MLA in determining 

the variability in the Nigerian Stock market. 
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1. Introduction 

The Nigeria Stock Exchange (NSE) like any other capital market is expected to be 

influenced by external shocks, which most times are outside the realm of capital 

market. The external shocks are the macroeconomic indicators that are expected to 

cause variation in the stock prices movement. The recent financial crisis has made the 

Nigerian capital market illiquid and this induced the downward trend in the market. 

As a result of the risk, foreign investors are patronizing other emerging markets even 

before the recent global financial meltdown. Nigeria is the most hit market among 

other capital markets in Africa like Johannesburg Stock Exchange (JSE) and Ghana 

Stock Exchange (GSE) because of its loss in market capitalization during the global 

financial crisis that have engulfed many economies of the world. The NSE 

capitalization dropped by over N8.1 trillion from its peak of N13 trillion in 2008 when 

the financial turmoil started spreading to emerging economies in the world, to the 

figure of N4.9trillion, which it closed at the end of 2009 [8]. 

Regardless of the financial crisis, and the nature of the Nigerian capital market 

sensitiveness to external shock which can be attributed to the global financial 

meltdown which struck the performance of the macroeconomic fundamentals in the 

economy in recent times. The Nigerian economy has overtime experienced mixed 

macroeconomic performance. Hence, the objective of this study is to determine 

whether similarity or dissimilarity exist between the choice of the principal 

component analysis (PCA) and the maximum likelihood analysis (MLA) in assessing 

the variability of the Nigerian Stock Market from 2015-2017.  

2. Literature Review 

N‘zué, F. F. [6] found a positive association between the development of the 

Ivorian stock market and the country’s economic performance. The result further 

revealed that gross domestic product and stock market development are co-integrated 

when the control variables are included in the analysis. Moreover, they observed 

unidirectional causality running from stock market development to economic growth. 

Adjasi, C. K. D.; Biekpe, N. B. [2] studied the effect of stock market development 

on economic growth in 14 countries employing a dynamic panel data modelling 

setting. The results obtained in their study indicated a positive relationship between 

stock market development and economic growth. Further investigations, based on the 

level of economic development and stock market capitalization revealed that the 

positive influence of stock market development on economic growth is significant for 

countries classified as upper middle income economies. The general trend in the 

results showed that low income African countries and less developed stock markets 

need to grow more and develop their markets to achieve economic gains from stock 

markets. 

Adenuga, A. O [1] employed the vector error correction model (VECM) approach 

in examining the stock market variables after co-integration has been established 

among the variables. The VECM was adopted to estimate the effects of stock market 

development indicators on economic growth. This was useful in the prediction of 

cumulative effects taking into account the dynamic response among stock market 

development indicators and other examined variables. Once the variables are co-

integrated, it becomes easy to distinguish between the short-run dynamics and long-

run relationship [4]. The result of the correlation matrix of the variables showed that 

there is an inverse relationship between capital flows and consumer price index, 
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banking sector development, investment, market capitalization, savings, turnover and 

total value of shares traded ratios, respectively. The results also indicate a positive 

relationship between market capitalization ratio and consumer price index, banking 

sector development, turnover and total value of shares traded ratios. 

Osisanwo, B. G.; Atanda, A. A. [8] found that other incorporated determinants of 

stock market performance, interest rate, growth of broad money supply and real per 

capita income growth rate were found to decrease the performance of Nigerian stock 

market between 1984 and 2010. Their result further revealed that percentage change 

in prime lending rate, money in circulation, and real per capita income, the Nigerian 

All Share Index as a measure of stock market performance decline by 0.066%, 0.001% 

and 0.029% respectively. The estimated parameters for the consumer price index 

(CPI), broad money supply growth rate and real per capita income growth rate were 

found partially insignificant at both 5% and 10% critical level. Although, the F-

statistic result shows that all the set of macroeconomic indicators that posed shocks 

(i.e. the log of exchange rate, consumer price index (CPI), interest rate, broad money 

supply growth rate and real per capita income incorporated are simultaneously 

significant at 5% critical level. The adjusted R-squared result reveals that 91% of the 

total variation in the Nigerian Stock Exchange (NSE) all share index as a measure of 

stock performance is accounted for by changes in exchange rate, consumer price 

index (CPI), interest rate, broad money supply growth rate and real per capita income 

growth rate during the review period. The Durbin- Watson test result reveals that 

there is presence of positive serial correlation among the residuals, because the d-

value (0.986391) was observed to be far from zero but close to two. They concluded 

that specific external shocks and macroeconomic indicators are significant 

determinants of stock market performance in Nigeria. 

3. Methods and Material  

3.1. Method of Data Collection 

The data used in this study is secondary data from daily official list of the Nigeria 

Stock Exchange (NSE). 

This study is expected to covers monthly stock rates of returns of the Nigerian 

Stock Exchange daily official list for the period of January, 2015 - December 2017. 

3.2. Factor Analysis 

Factor analysis (FA) is a class of multivariate statistical analysis with the major 

purpose of reducing the dimensionality of a data and interpretation. It is very useful in 

addressing the problem of determining the interrelationship among a large number of 

variables and then explaining these variables in terms of their common, underlying 

factors. The factor analysis method relates to the correlations between a large numbers 

of quantitative variables. It reduces the number of primary variables by calculating a 

smaller number of new variables, which are called factors. This reduction is achieved 

by grouping variables into factors by which means each variable within each factor is 

closely correlated and variables which belong to different factors are less correlated 

[5].    

In the area of factors calculation, the principal components analysis (PCA), and the 

maximum likelihood analysis (MLA), are two mostly applied techniques. 

3.2.1. Principal Component Analysis   
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The principal component method is a statistical method that uses the orthogonal 

transformation to convent set of observations of possibly correlated variables into set 

of values of linearly uncorrelated variables which are referred to as principal 

components.  The transformation is considered in such a way that the first principal 

component has the largest possible variance, and each succeeding component has the 

highest variance possible under the constraint that it is orthogonal to the preceding 

components [7]. 

The extraction of principal components or factors in principal component analysis 

takes place by calculating the eigenvalues of the matrix. The number of positive 

eigenvalues determines the number of dimensions needed to represent a set of scores 

without any loss of information. Hence, the number of positive eigenvalues 

determines the number of factors/components to be extracted. The construction of the 

factor itself is then calculated via a transformation matrix that is determined by the 

eigenvectors of the eigenvalues [3]. After constructing the factors it is possible to 

determine the factor loadings simply by calculating the correlations between the 

original variables and the newly obtained factors or components. 

3.2.2. The Maximum Likelihood Analysis 

The maximum likelihood analysis is a statistical tool which can be employed in 

estimating parameters for a given statistic by making the known likelihood 

distribution a maximum. It can also provide estimators that have both reasonable 

intuitive basis and many desirable statistical properties. This is because once a 

maximum-likelihood estimator is derived; the general theory of maximum-likelihood 

estimation provides standard errors, statistical tests, and other results useful for 

statistical inference. A maximum likelihood estimator is a measure of the parameter 

such that the likelihood function is a maximum.  

4. Data Analysis and Results 

4.1. Principal Component Analysis Result for Stock Index from 2015-2017 

Table 1 shows the result using the PCA to assess the variability of the Nigerian 

Stock Market. The result comprises of the Eigen values, number of factors retained 

and cumulative proportion of the PCA . 

Table 1. The Eigen Values and Cumulative Proportion of PCA from 2015-2017. 

Factor analysis/correlation Number of obs = 36 

Method: principal-component factors Retained factors = 2 

Rotation: (unrotated) Number of params = 21 

Factor Eigenvalue Difference Proportion umulative 

Factor1 8.25569 7.08213 0.7505 0.7505 

Factor2 1.17356 0.39555 0.1067 0.8572 

Factor3 0.77802 0.38221 0.0707 0.9279 

Factor4 0.39581 0.19741 0.036 0.9639 

Factor5 0.1984 0.06259 0.019 0.982 

Factor6 0.13582 0.10192 0.0123 0.9943 

Factor7 0.0339 0.01687 0.0031 0.9974 

Factor8 0.01703 0.00806 0.0015 0.9989 

Factor9 0.00897 0.00642 0.0008 0.9997 

Factor10 0.00255 0.00229 0.0002 1 

Factor11 0.00025  0 1 
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The result of the analysis in Table 1 showed that only the first two factors can be 

retained since their Eigen value was larger than 1 and they were able to explain above 

80% of total variability.  

Result obtained in Table 2 shows the factor loadings, the uniqueness and the 

communality for each of the Stock market sectors using the PCA.  

Table 2. Combined Factor loadings (pattern matrix) and unique variances of PCA from 2015-

2017. 

Sector Factor 1 Factor 2 Uniqueness Communality (%) 

Agriculture 0.8702 -0.4025 0.0808 91.92 

Conglomerates 0.9195 0.033 0.1535 84.65 

Construction Real Estate 0.9369 -0.228 0.0702 92.98 

Consumer Goods 0.7837 0.3011 0.2952 70.48 

Financial Services 0.976 -0.1206 0.0328 96.72 

Healthcare 0.9577 -0.2511 0.0198 98.02 

ICT 0.919 -0.1737 0.1252 87.48 

Industrial Goods 0.8029 0.1698 0.3265 67.35 

Natural Resources 0.9658 -0.114 0.0543 94.57 

Oil Gas 0.7191 0.6253 0.0918 90.82 

Services 0.5934 0.5719 0.3207 67.93 

The result obtained in Table 2 revealed that the variables that explain over 50% of 

the variability attributed to the model were in the following order Healthcare, 

Financial Services, Natural Resources, Construction Real Estate, Agriculture, Oil Gas, 

ICT, Conglomerates, Consumer Goods, Services, and Industrial Goods with 

corresponding uniqueness values of 0.0198, 0.0328, 0.0543, 0.0702, 0.0808, 0.0918, 

0.1252, 0.1535, 0.2952, 0.3207, and 0.3265. This result implies that the variables 

were able to explain over 50% of total variability in the model since the least variable 

(Industrial Goods) explained about 67.35% and the most variable (Healthcare) 

explained about 98.02% of total variability in the model. 

4.2. Maximum Likelihood Analysis Result for Combined Stock Index from 2015-

2017 

Table 3 shows the result using the MLA to assess the variability of the Nigerian 

Stock Market. The result comprises of the Eigen values, number of factors retained 

and cumulative proportion of the MLA. 

Table 3. Summary Result of Eigen Values and Cumulative Proportion of MLA from 2015-2017. 

Factor analysis/correlation Number of obs = 36 

Method: maximum likelihood Retained factors = 2 

Rotation: (unrotated) Number of params = 45 

Factor Eigenvalue Difference Proportion Cumulative 

Factor1 7.13036 5.1813 0.6804 0.6804 

Factor2 1.94907 1.27469 0.186 0.8663 

Factor3 0.67438 0.2439 0.0643 0.9307 

Factor4 0.43048 0.13438 0.0411 0.9717 

Factor5 0.2961 . 0.0283 1 

The result of the analysis in Table 3 showed that only the first two factors can be 

retained since their Eigen value are larger than 1 and they were able to explain above 

80% of total variability.  
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Result obtained in Table 4 shows the factor loadings, the uniqueness and the 

communality for each of the Stock market sectors using the MLA.  

Table 4. Combined Factor loadings (pattern matrix) and unique variances of MLA for 2015-2017. 

Variable Factor 1 Factor 2 Uniqueness Communality (%) 

Agriculture 0.9927 -0.1193 0.000314 99.97 

Conglomerates 0.8062 0.4957 0.104323 89.57 

Construction Real Estate 0.8928 0.2273 0.151243 84.88 

Consumer Goods 0.5455 0.5979 0.344945 65.51 

Financial Services 0.9657 0.2119 0.022522 97.75 

Healthcare 0.9818 0.0883 0.028272 97.17 

ICT 0.8468 0.2594 0.215641 78.44 

Industrial Goods 0.6884 0.3942 0.370712 62.93 

Natural Resources 0.9477 0.1728 0.072005 92.79 

Oil & Gas 0.4404 0.8899 0.014126 98.59 

Services 0.4699 0.4276 0.596352 40.36 

The result obtained in Table 4  revealed that the variables that explain over 50% of 

the variability attributed to the model were in the following order Agriculture, Oil & 

Gas, Financial Services, Healthcare, Natural Resources, Conglomerates, Construction 

Real Estate, ICT, Consumer Goods, and Industrial Goods with corresponding 

uniqueness values of  0.000314, 0.014126, 0.022522, 0.028272, 0.072005, 0.104323, 

0.151243, 0.215641, 0.344945, and 0.370712. This result implies that the variables 

were able to explain over 50% of total variability in the model since the least variable 

(Industrial Goods) explained about 62.92% and the most variable (Agriculture) 

explained about 99.96% of total variability in the model. 

The result displayed in Figure 1 shows the distribution of communalities for the 

PCA and MLA across the sectors.  

 

Figure 1. Graph showing the distribution of Communalities for the PCA and MLA by sectors. 

The result obtained in Figure 1 revealed that there is little variation between the 

communalities of the PCA and the MLA.  

In other to validate this claim, the paired sample test presented in Table 5 was 

employed to determine whether significant difference exist between the 

communalities of the PCA and the MLA. 
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Table 5. Table showing the result of paired sample T-test between the communalities of the PCA 

and the MLA. 

 

Paired Differences 

t df 

Sig. 

(2-

tailed) 
Mean 

Std. 

Deviati

on 

Std. 

Error 

Mean 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Pai

r 1 

PCA - 

MLA 

3.178

68 

9.9733

1 
3.00707 

-

3.52148 

9.878

84 

1.0

57 
10 .315 

The result obtained in Table 5 found a mean difference of 3.18, a t-value of 1.06 

and a corresponding p-value of 0.315 which falls on the acceptance region of the 

hypothesis. This result implies that there exists insignificant difference between the 

communalities of the PCA and MLA for the Nigerian Stock market within the 

observed period. 

5. Conclusion 

This study employed the factor analysis in assessing the performance of the 

Nigerian Stock Exchange Market from 2015-2017. The performance of the principal 

component analysis and the maximum likelihood analysis was examined for 

determining the variability of the Nigerian Stock Exchange Market within the period 

of study.  

The findings of the study showed that principal component analysis and the 

maximum likelihood analysis identified two factors were able to explain about 80% of 

total variation in the models.  

Further findings showed that using the principal component analysis that the sectors  

that explain over 50% of the variability attributed to the model includes  Healthcare, 

Financial Services, Natural Resources, Construction Real Estate, Agriculture, Oil Gas, 

ICT, Conglomerates, Consumer Goods, Services, and Industrial Goods. Hence, 

Healthcare sector was found to contribute the most in the model while the industrial 

goods were found to contribute the least. 

Also, findings using the maximum likelihood method  revealed that the sectors  that 

explain over 50% of the variability attributed to the model comprises of Agriculture, 

Oil & Gas, Financial Services, Healthcare, Natural Resources, Conglomerates, 

Construction Real Estate, ICT, Consumer Goods, and Industrial Goods. Hence, 

Agriculture sector was found to contribute the most in the model while the industrial 

goods were found to contribute the least.  

The result of the paired sample t-test used to determine whether significant 

difference exist between the communalities of the PCA and the MLA showed that 

there is insignificant difference between the performance of the PCA and MLA in 

determining the variability in the Nigerian Stock market.  

In conclusion, the two methods of factor extraction were able to evenly identify the 

same number of factors to be adequate in explaining the total variation for the 

Nigerian Stock Exchange Market within the period under study. Also, they evenly 

found that industrial goods were the least sector that contributed to the variability of 

the stock market. Also, an insignificant difference was found on performance of the 

PCA and MLA in determining the variability in the Nigerian Stock market. Hence, we 

recommend that any of the methods can be employed for determining the variability 
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in the Nigerian Stock market within the period considered in this study without 

providing misleading inference.  
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