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Introduction 
 
 Regression analysis is an applied statistical method used to analyze data and make 
statement about variables after having controlled for values of known explanatory variables. 
Many applications of regression analysis were noticed in several studies like business, 
education, finance and others. 
 Therefore the challenge here is to select a statistical model that is congruence with the 
data and the underlying statistical theory. 
 In this article, we tried to identify some errors committed in the regression analysis. 
These errors are rarely noticed by researchers who use this technique especially those who 
have little knowledge in statistics although they might obtain completely different results 
from the reality. 
 Some of these mistakes need to be explained and to be avoided by the people who use the 
regression analysis in order to overcome conceptual and theoretical misunderstanding behind 
it. 
 We will explain some of these mistakes related to the following aspects: 

The stepwise least regression, the regression coefficients, the coefficient of 
determination, the regression analysis of binary data and the model selection. 
Finally some questions will be raised about the regression analysis and the answers for them 
will be given.  
 
 
1) UThe stepwise least Square U: 
 
This method is also called the regression on residual (ROR) which is different from the well-
known method stepwise regression, which we will discus later in this article. 
Suppose we have the multiple regression model: 
 
Y= βR0R + βR1RXR1R + βR2RXR2R+ e             …………(1) 
  
Where e is the error term with mean = 0 and variance = σP

2
P   

  βR0 , RβR1 , RβR2R areR Runknown parametersR . 
The least square method can be used to estimate the above parameters to obtain the 
regression  equation : 
 
 Y= bR0R + bR1R XR1R + bR2R XR2R+ e             …………(2) 
 
This equation, which is based on sample estimates, is used to make inference to the 
population parameters in equation (1). 
Now in some cases the method of stepwise least square is used to estimate one parameter like 
βR1 Rfrom the regression equation : 
 
 Y= bR0R + bP

*
PR1R XR1R + eR1R ………..(3) 
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Where b*
1 

 
is the first ROR estimator  

Then use another equation ,which can be obtained by regress the error term in equation (3) 
on the second explanatory variable 
 
eR1R= b*R2R XR2R+ eR2R …………(4) 
Where b*R2R  is the second ROR estimator R. 
Now the problem is that b P

*
PR1R  from equation (3) is not the same as b1 in equation (2)  since 

equation (3) does not control XR2R.Therefore it is a biased estimator for βR1R unless either βR2R=0 
or XR1R and XR2R are independent and hence b*R2R is also biased estimator for βR2R because the 
residual in equation (3) is calculated from the biased estimator  b P

*
PR1R. 

In order to estimate the regression coefficients correctly ,both variables XR1R and XR2R should be 
put in the regression model simultaneously. 
 
2) UThe comparison of the regression coefficientsU: 
 
Suppose that a researcher wants to explain the dependent variable y on some explanatory 
variables such as XR1R and XR2R and wants to make a statement about the comparison of the 
effect of  XR1R and XR2R on Y. 
This depends on the researcher stated question to be explained clearly in order to make the 
comparison meaningful. 
If there is a common unit of measurement for XR1R and XR2R ,then the comparisons make sense 
like a number of working hours or a piece of cake. 
Now if the units of measurements for both variables are different, then their comparison will 
be meaningless although both regressors explain the same dependent variable. 
In addition to that ,there is another problem ,that makes the comparison difficult if not 
logically impossible. The XR1R coefficient represents the effect of XR1R with  holding  the effect 
of the other variable (XR2R) as constant. Also the estimated coefficient for XR2R has a different set 
of control variable since it includes XR1R not  XR2R . 
To overcome the above problem, some propose the standardization of the regression 
coefficients .Now because the comparison of the above variables is not meaningful, then it is 
useless to compare standardized variables. The standardization does not add any information 
because the original data were meaningless. 
To replace the unmeasurable by the unmeaningful is not a progress (Achen 1977) 
So the standardization makes the regression coefficients more difficult to explain and doe not 
make sense in the comparison if one said that the increase of one standard deviation in XR1R 
leads to increase of bR1R standard deviation in the dependent variable Y 
The other important point is that ,the standardized variables measure the relationship between 
the explanatory variables and dependent variables and measure  the variance of the 
independent variables while the researches usually interest only in the relationship. 
Therefore ,we can say that the standardized coefficients are more difficult to explain and do 
not add any information that might be helpful to compare the influence of the explanatory 
variables on the dependent  variable and finally it may give misleading information. 
Finally if one must include a variable that is difficult to interpret as a control ,then perhaps 
standardizing just this variable would capitalize on the standardized coefficient's simpler 
descriptive properties (Blalock, 1967a).So this standardization is better than standardizing all 
variables. 
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3- UThe Coefficient of DeterminationU: 
  
The coefficient of determination is the square of the correlation coefficient, usually denoted 
by (RP

2
P) . It is a measure for the specification of the regression model in the regression 

analysis. Others consider it as a measure of the influence of the independent variable(X) on 
the dependent variable (Y) or a measure of the fit between the true model and the suggested 
model, where a large value of  RP

2  
P is considered as a good indication for the chosen model. 

All the above interpretations are not correct because RP

2
P is designed to measure something 

else. it is a measure of the spread of the points around the regression line. Where RP

2
P  

is the ratio between the sum of squares due to the regression line to the total sum of squares. 
RP

2
P Can also be used to compare between two regression equations for the same dependent 

variable and different independent variables. So it is like a measure for goodness of fit. 
Therefore  RP

2
P is a measure for the proportion of variance explained because it explains the 

proportion of the reduction error in the current model compared with the theoretical model. 
So large RP

2
P  accompanied by small variances, large regression coefficients and short 

confidence intervals. So RP

2
P is useful but we should knows, when we can use it . 

The researchers can get higher RP

2
P but, it does not mean that, the chosen model is good and it 

does not add anything to the analysis. The following actions can be taken to increase the 
value of  RP

2
P   : 

1) Choose independent variables that are similar to the dependent variable. 
2) Increase the number of independent variables. As the number of variables approaches the 
number of observations,  RP

2
P  becomes close to 1. 

3) Add or delete observations to increase the variance of independent variables. 
 
In addition to all the above, there is no statistical theory behind the coefficient of 
determination because there is no RP

2
P for the population. 

 
4- UThe regression Analysis for Binary Variables 
 
In some cases, there are binary independent or dependent variables. There is big confusion in 
the analysis of such variables. 
For the binary dependent variable ,the expected value of that variable is a probability and that 
supposed to be between zero and one. The fitted values are supposed to be desirable 
approximations of expected values. However, it is possible that the fitted values may be less 
than zero or greater than one, resulting in unreasonable approximations of the expected 
values. 
Another drawback of the least square regression model is that patterns in the residuals are 
always evident when the response is binary. 
That is the ith residual is : 
 
 

    

 
SoR   Rthe scatter plot of the standardized residuals versus the fitted values will be two parallel 
lines correspond to the cases of Y=0 and Y=1 respectively. 
Therefore the plot is much less informative than the usual case when Y is continuous, so it 
does not help us to formulate an improved linear regression model. 
Finally the binary nature of the response induces heteroscedasticity. The transformation is 
usually used to improve the estimation procedure like the logarithmic transformation, but the 
transformation is not appropriate for the case of a binary dependent variable. 

ˆˆˆ −=−= iiii yyye

iŷ1−
if yi=0 

if yi=1 
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The alternative approach for estimation the parameters in this case is the weighted least 
square.  
It is worth mentioning that there is misunderstanding for the correlation coefficient in case of 
dichotomous independent variable. 
The sample correlation coefficient (r) is considered as an estimator for the population 
correlation coefficient ( ρ ) ,which is one of five parameters for bivariate normal probability 
distribution . In this case the variables X and Y should be drawn from the above distribution 
and the marginal distribution of one of these variables is normal. 
Now the above assumptions are not possible for the binary independent variable. 
So one should not relate the causal assumptions to regression coefficients due to the 
correlation coefficient because these assumptions are not required in the regression analysis. 
 
 
5- The model selection
 

 : 

The well known method for bringing explanatory variables into the regression model is the 
stepwise regression. 
This procedure employs a series of t-test to check the significance of explanatory variables 
entered into, or deleted from the model. 
 This method has several drawbacks, some of them are  as follows : 
 
1) It is an automatic procedure which depends mainly on computer algorithms to choose the 
variables and does not take into account an investigator’s prior knowledge about these 
variables. 
2) The algorithm does not consider models that are based on nonlinear combinations of 
explanatory variables. 
3) By considering each variable separately, the method does not take into account the joint 
effect of independent variables and might neglect some correlated variables. This will lead to 
bad effect on the estimation of the parameters. 
4) Because in this procedure there is a sequence of significance tests, the significance level 
that determines the t-value is meaningless. 
 
In order to overcome the above drawbacks, some action can be taken to do so. 
For example, the first drawback can be addressed by using some statistical software have 
options for forcing variables into the model. So if one or more variables should be included 
in the model, then one can force the inclusion of these variables. 
For drawback three ,Bendel and Afifi (1977) suggest using a cut-off smaller than you 
ordinarily might .For example ,instead of using a t-value =1.96 corresponding to a 5% 
significance level , consider using a t-value=1.645 corresponding to a 10% significance level 
. In this way, there is less chance of screening out variables that might be important. 
Finally ,the combination of variables may be deleted by using the backwards selection 
algorithm because this procedure starts with all variables and will detect and retain variables 
that are jointly important. 
  
In addition to all the above mistakes, there are some other questions that might be raised 
about the regression analysis : 
-Is the chosen model applicable for whole range of each variable or for a part of it ?    
In fact, the regression equation may be used for interpolation within the range of measured 
values but not to make predictions for some conditions that not previously investigated. 
-Should we depend only on the statistical test to determine the kind of relationship between 
the variables? 
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The answer is that we should also depend on the mechanisms that give rise to the data, which 
might determine the relationship between the variables. So the best way to make sure about 
the relationship is to plot the data before take the decision about the model.  
-Is there any effect for an additional variable other than the explanatory variable X on the 
dependent variable Y? 
If there is, then the additional effect should be taken into account by using multivariate 
regression equation. We should not depend only on the correlation to determine if there is a 
relationship between the two variables X and y because both might depend on a third 
variable. 
-Are the assumptions underlying the statistical analysis met? 
We should make sure that our assumptions are met before we make inference about 
regression coefficients. 
The estimates of the coefficients depend upon the chosen model (linear, nonlinear, logistic,..) 
and also on the assumptions related to the error terms in the model . 
 -Is the data appropriate for regression calculation? 
Sometimes if the data has an outlier value, then this value should be excluded and the 
recalculate coefficients with its confidence intervals. 
 -Is the data need transformation in order to be in a linear form  ? 
If a log transformation is used, then even the error in the original equation is normal but 
unfortunately, the new error term after transformation is not and the resulting confidence 
intervals need to be adjusted. (Zhou, Gao 1997). 
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