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ABSTRACT: Multiple regression is use to evaluate the relationship between a response variable and more than 
one explanatory variable. The issue of selecting the best set of regressors to be included in the model that best 
explain the response variable was handled by all possible regression variable selection technique. Ridge regression 
was also applied in this research work, as means of dealing the effect of multicolinearity on the model estimate. The 
model obtained when the effect of multicolinearity was neglected before the variable selection process was 
compared with the model gotten when the effect has been remedied. And we concluded that the model obtained when 
the effect of multicolinearity has been dealt with before the variable selection process by ridge regression was better 
than the model when the effect of multicolinearity has been neglected (ordinary least square method) because it is 
both precise and accurate. 

Keyword: Multiple Linear Regression (MLR), Variable Selection Techniques Ordinary Least square Regression 

and Ridge Regression. 

 

I. INTRODUCTION 

Most statistical analysis whose interest is centered at studying the relationship between a dependent variable and an 
independent variable are always analysed by a statistical tool called regression analysis. In real life, a certain 
variable is influenced by number of factors (independent variables) some of these factors are significant and others 
are less significant [1]. Since it is not possible to account for all the variations in the certain factors that is, the 
independent variables, it is necessary to select variables whose influence on the dependent variable is relatively 
more significant.  Finding an appropriate subset of regressors or independent variables to be included in the final 
model is called a variable selection problem [2] and it requires some variable selection techniques. It has been 
shown that when some of the assumptions of a multiple linear regression are not satisfied the Ordinary Least Square 
Approach to variable selection technique performs poorly [3]. Automatic procedure (stepwise regressions) is the 
parent to blind data analysis. All possible regression goes beyond the stepwise regression and literally tests all 
possible subsets of the set of potential independent variables. In this approach, even with advances in computing , it 
becomes feasible mostly when the number of variables is moderate. [1] in his research work stated that the same 
model obtained while using the automatic approach were the same model generated when all possible regression 
approach was studied. 
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The Least Square Method in regression is the most widely used method when most assumptions of regression are 
satisfied. According to [4], the reason for the preference of Ordinary Least Square Method is that least square 
regression tends to estimate the regression coefficient by minimizing the sum of deviations of the observations from 
their means. The models obtained by Fredrick as earlier stated may not be the best model for estimation due to the 
negligence in dealing with the effect of multicolinearity before the variable selection process. In situations where 
some of these assumptions are not satisfied most especially the presence of multicolinearity in the data, ridge 
regression  can be used as an alternative to least square regression by helping to remedy the effect of 
multicolinearity on the model. 

II  METHODOLOGY 

Secondary data was employed for this study. These include the Nigerian Stock Exchange Fact Books, the Nigerian 
Stock Exchange Annual Reports and Account Central Bank of Nigeria (CBN) Statistical Bulletin, Golden Jubilee 
Edition. The variable covers 1981 to 2013 annually on Nigerian economy and the Nigeria Stock Market. 

Using Gross Domestic Product as the measure of economic development in Nigeria there are many factors to 
consider. As such data was collected on only seven of the factors; seven (7) factors that influences its growth are; 
Nigeria All-Share Index, Total Listing on the Nigerian stock Exchange, Total Issues, Openness  Of Nigeria Trade 
Economy, Value of transaction, Total Market Turnover due to consistency and availability of data on yearly bases. 

MODEL SPECIFICATION 
The research model specified is: 

GDP=f (GMC AMC VALT TLNNSE OOTE TNOV TNI) 

Where       GDP =Gross domestic product 
GMC=Growth OF Market Capitalization 
AMC=ALL Share Index 
VALT=Value of Transactions 
TLNNSE= Total Listing of the Nigerian Stock Exchange 
OOTE=Openness OF Nigeria Trade Economy 
TNOV=Total Market Turnover 
TNI=Total New Issues 

Multiple Regressions was adopted since one of the interests is to ascertain the nature of relationship between the 
Gross Domestic Products (dependent variable) and  seven explanatory variables (independent variable).  Interest 
also lies on getting the best set of variables to be included in the model based on the variable selection technique 
adopted. Variable selection technique is divided into two: The automatic process and the all possible regression 
model. The automatic process is also divided into backward elimination method, forward selection method and the 
stepwise regression method. 
Our focus was only on the all possible regression model we also implored ridge regression in the study by adding a 
degree of bias to the regression estimates, ridge regression reduces the standard errors. 

The ridge regression approach to all possible regression variable selection techniques was carried out in this work by 
introducing some certain range of a constant value k  into the design matrix of each possible 

model involving the regressors and finding at what value of k has the effect of multicolinearity on all possible 
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models at different levels of regressors been remedied. Existence theorem states for there always exist a value k for 
which the MSE of Beta ridge is less than the MSE of beta OLS [4]. 

Selection of the optimal values of k for each possible regression models was based on minimum Mean Square Error 
for standardized coefficient. 

The optimal ridge regression models for each value of p (where p is the number of parameters p=2, 3,…,8) was 
obtained. The comparison was based on Mean Square Error of the ridge regression coefficient and explained 
variation ( ). The next was to obtain best ridge regression model from the optimal ridge regression models gotten 

from the first step above. We use only the coefficient of determination because it is unfair to judge them by their 
mean square error since the mean square error is observed at different value of p. Lastly, the best model for the 
estimation of the Gross Domestic Product was obtained by comparing the optimal ridge regression model obtained 
and the least square regression mode with the following criteria; 

 Explained variation of response variable (Coefficient of multiple determination) 
 Precision of the regression coefficients (average standardized mean square error of the coefficient). 

The coefficient of multiple determinations is the proportion of variation in the dependent variable (response 
variable) that can be explained by the model. It is be expressed mathematically as follows 

  Since SST=SSR+SSE 

SSE is unexplained variation SSR is the explained variation and SST is the total variation in the response variable. 

The ridge regression coefficient for each of the possible regression models was calculated using the formula below 

 k > 0 

Where  is ridge regression coefficient estimate 

The mean square error for ridge regression coefficient was also calculated using the formula below 

 For k > 0 

Where  is eigenvalue and  =  

k is the bias constant , 

 is the variance. 

 is the Eigen vectors 

When k = zero, we have MSE of standardized betas in least square regression 
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III. RESULTS  

The data was analysed using the statistical package Minitab version 17.0 and Excel 2010. Ranking was also 
employed. 

TABLE 1: SHOWING THE OPTIMAL RIDGE REGRESSION MODELS FOR   ALL VALUE OF P 

POSSIBLE MODELS R -SQUARE F RATIO OPTIMAL K RANK 

OOTE 0.941 111.501 0 7 

ASI,OOTE 0.971 104.287 0.4 1 

GMC,TLNSE,OOTE 0.943 49.221 0.1700 6 

GMC,ASI,OOTE,TNI 0.95 127.763 0.24 5 

GMC,ASI,TLNSE,TNOV,TNI 0.955 10.333 0.13 4 

GMC,ASI,VALT,OOTE,TNOV,TNI 0.962 193.063 0.12 3 

GMC,ASI,VALT,TLNSE,OOTE,TNOV,TNI 0.97 475.647 0.053 2 

 

Optimal models from the table above was selected from all possible regression model at each value of p (where p is 
the number of parameters p =2, 3,…,8). From the above table the optimal ridge regression model is the model which 
contains ASI, OOTE. And the optimal k values were selected based on the minimum mean square error of the ridge 
regression coefficient. 

The variance inflation factors for the four regressors included in the model are 26.324, 4.557, 12.3238, and 18.4708 
respectively. They all have the VIF greater than 10 expect for the third variable. This shows that multicolinearity is a 
problem as such needs to be remedied before the selection process. 

TABLE 2: COMPARISON OF THE LEAST SQUARE AND THE RIDGE REGRESSION 
APPROCH IN ALL POSSIBLE REGESSION MODEL OF A VARIABLE SELECTION 

Least Square Method Ridge regression method 

Regressors involved ASI,VALT TNI,OOTE ASI,OOTE 

MSE 1.746377062 0.050083491 

Ave MSE 0.436594265 0.025041746 

R Square O.975 0.96 

 

From the table above, we observed that Ordinary least Square Model obtained by Fredrick has a large average mean 
square error of the standardized regression coefficient to be 0.436594265 compared to the average mean square error 
of standardized ridge regression coefficient 0.025041746. We also observed that the ordinary least square method 
has a higher coefficient of multiply determination of 0.975 than the ridge regression method. 
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Having viewed these two criteria, best approach is considered valid if it is both accurate and precise. The ridge 
regression model obtained is said to have increased in precision (reduction in variance) by 94.265% from that of the 
ordinary least square method and also to have reduced in accuracy from the ordinary least square by 1.54%. 
Comparing the gain and loss the ridge regression model obtained is both accurate and precise. 

 

IV. CONCLUSION 

In studying the relationship between the Gross Domestic Product with seven explanatory variables when there is 
presences of multicollinearity, model generated by the least square approach is not the same with the model 
generated by ridge regression approach when using all possible regression variable selection technique. Ridge 
regression was concluded to be preferable in the evaluation of the nature of relationship between the response 
variables and the explanatory variable because it is considerable very high in precision and less accurate over the 
least square approach. 
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