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MULTIPLE REGRESSION ANALYSIS

• Multiple regression analysis can be used to study 

the relationship between a dependent variable and 

two or more independent variables. 

• Purposes: 

• Prediction

• Explanation 

• Theory building 
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Simple vs. Multiple Regression

• One dependent variable Y 
predicted from one  
independent variable X

• One regression coefficient

• r2: Proportion of variation in 
dependent variable Y 
predicted from X

• One dependent variable Y 
predicted from a set of 
independent variables (X1, 
X2,…… Xk)

• One regression coefficient 
for each independent 
variable

• R2: Proportion of variation in 
dependent variable Y 
predictable by set of 
independent variables (X’s)
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Multiple Regression Model

𝒀 = 𝜶 + 𝜷𝟏𝑿𝟏 +𝜷𝟐 𝑿𝟐 +⋯+ 𝜷𝒌 𝑿𝒌

• The βs of the multiple regression model are called 
partial regression coefficients.

• The partial regression coefficients (βs) measure 
the distinct contribution of a variable, excluding 
any overlap with other predictor variables. 
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Assumptions

•Linearity 

•Normality

• Independence

•Homoscedasticity 
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Building Multiple Regression Models

• Simultaneous
▪ All independent variables entered together

• Stepwise 
▪ Independent variables entered according to some order

➢By size or correlation with dependent variable

➢In order of significance

• Hierarchical
▪ Independent variables entered in stages
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Significance of Multiple Regression Coefficients

• The regression coefficients describe the relationship 

between each independent variable and the dependent 

variable. 

• A positive regression coefficient indicates that as the value of the 

independent variable increases, the dependent variable also tends to 

increase, and vice versa. 

• The p-value for each regression coefficient tests the null 

hypothesis that the coefficient is equal to zero (i.e. no 

effect on the dependent variable). 

• If the p-value for a variable is less than your significance level, your 

sample provides enough evidence to reject the null hypothesis for 

the entire population. 
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Coefficient of Multiple Determination (R2) and Adjusted R2

• The coefficient of multiple determination (R2) is defined as the 

proportion of the total variation in Y “explained” by the multiple 

regression of Y on the x-variables. 

• To factor in the reduction in the degrees of freedom as additional 

independent additional variables are added, an adjusted R2 is also 

computed. 

• Thus, the adjusted R-squared is more useful in comparing the 

goodness-of-fit for regression models that contain differing 

numbers of independent variables.
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Multicollinearity

• Multicollinearity exists whenever an independent variable is highly 
correlated with one or more of the other independent variables in 
multiple regression equation. 

• Multicollinearity is a problem because it makes regression models less 
reliable. This is due to wider confidence intervals that can lower the 
statistical significance of regression coefficients. 

• Multicollinearity can be detected by examining the correlation between 
the independent variables. The rule of thumb is that correlation of more 
than ∓0.8 implies multicollinearity may be present. 

• The Variance Inflation Factor (VIF) may be calculated and used to 
detect multicollinearity. A Variance Inflation factor greater than 5 
suggests the presence of multicollinearity. 
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Multiple Regression Using Excel

• Go to Data > Data Analysis

• Select: Regression 

• Input Y Range 

• Input X Range (Select all X variables)

• Select Labels if selection includes the label 

• Select output range 

• Click OK
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MULTIPLE REGRESSION USING EVIEWS

• STEP 1
o Load data into EViews

• STEP 2
o Select Y variable first, then select X variables and open as 

equation. 

oGo to Quick> Estimate Equation > Type the variables into the 
command window, starting with the dependent variable, 
constant then the independent variables. 

• STEP 3
o In METHOD dropdown, select LEAST SQUARES. 

• STEP 4
oClick OK
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Example 1

a) Using the data available here (Example 1), estimate a 

multiple regression equation to determine how the 

price of a property is influenced by the following 

factors: Rent, number of rooms and crime rate. 

b) Comment on the following: 

❑ Regression coefficients and p-values

❑ Adjusted coefficient of determination (R2)

c) Test for multicollinearity among the independent 

variables.
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https://www.dropbox.com/scl/fi/0559vrkb0xzz3lxw7ka2v/Multiple-Regression-Analysis-Examples-Empty.xlsx?rlkey=7eudizq4jcs08umc23sfsmg44&dl=0


Example 1a (Answer – MS Excel)
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Example 1a (Answer – MS Excel)
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Example 1a (Answer – MS Excel)
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Example 1a (Answer – MS Excel)
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The R2 of 0.6225 shows that about 62% of the 
variations in the dependent variable is explained by 

the independent variables in the model. 

Based on the p-values, only rent has a 
significant impact on property prices.
The intercept term is also significant. 



Example 1a (Answer – EViews)

17

First select the dependent variable (Y)



Example 1a (Answer – EViews)
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Hold down the Control (Win) or Command (Mac) 
key and select each independent variable (Xi). 

Right click and select Open as Equation 



Example 1a (Answer – EViews)
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Example 1a (Answer – EViews)
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Example 1b (Answer)

• The R2 of 0.6225 shows that about 62% of the 
variations in the dependent variable is explained by 
the independent variables in the model. 

• Based on the p-values, only rent has a significant 
impact on property prices. 

• Although both crime and number of rooms have the 
expected sign, the p-value indicates that the 
relationship is not statistically significant. 
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Example 1c (Answer – Excel)
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Example 1c (Answer – Excel)
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Example 1c (Answer – Excel)
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Example 1c (Answer – EViews)
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Example 1c (Answer – EViews)
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Example 1c (Answer – EViews)

27



Example 1c (Answer – EViews)
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Example 1c (Answer – EViews)

• Since none of the correlations between the 
independent variables exceeds 0.80, there is no 
concern about multicollinearity in the model. 
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Covariance Analysis: Ordinary
Date: 10/20/22   Time: 14:02
Sample: 1 10
Included observations: 10

Correlation RENT NO_ROOMS CRIME_RA...
RENT 1.000000

NO_ROOMS -0.633058 1.000000
CRIME_RATE -0.030046 0.316880 1.000000



Example 2

a) Using the data available here (Example 2), estimate a 

multiple regression equation to show how Inflation, 

Listed Property Returns and Direct Property Returns 

impact House Prices in South Africa. 

b) Comment on the following: 

❑ Regression coefficients and p-values

❑ Adjusted coefficient of determination (R2)

c) Test for multicollinearity among the independent 

variables.
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https://www.dropbox.com/scl/fi/0559vrkb0xzz3lxw7ka2v/Multiple-Regression-Analysis-Examples-Empty.xlsx?rlkey=7eudizq4jcs08umc23sfsmg44&dl=0


Example 2a and 2b (Answer - Excel)
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Example 2a and 2b (Answer - EViews)
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Example 2b (Answer)

• The R2 of 0.4764 shows that about 48% of the 
variations in the dependent variable is explained by 
the independent variables in the model. 

• Based on the p-values, only CPI Inflation has a 
significant impact on house prices (at 10% 
significance level). 

33



Example 2c (Answer - Excel)
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Example 2c (Answer - EViews)
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None of the independent variables are highly 

correlated, so there's likely no multicollinearity 

between the independent variables. 



Group Task 1

a) Using multiple regression analysis, show how foreign 

investment in the property market is impacted by the 

following: Crude oil prices, interest rates, gross national 

product, purchasing power of local currency and consumer 

debt. The data for the dependent and independent variables 

is available here . 

b) Comment on the following: 

❑ Regression coefficients and p-values

❑ Adjusted coefficient of determination (R2)

c) Test for multicollinearity among the independent variables.
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https://www.dropbox.com/scl/fi/0559vrkb0xzz3lxw7ka2v/Multiple-Regression-Analysis-Examples-Empty.xlsx?rlkey=7eudizq4jcs08umc23sfsmg44&dl=0


Example 3a and 3b (Answer - Excel)
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Example 3a and 3b (Answer - EViews)
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Example 3b (Answer)

• The R2 of 0.9988 shows that nearly all (0.9988%) of 
the variations in the dependent variable is 
explained by the independent variables in the 
model. 

• The results show that GNP, PURCHASING POWER 
and CONSUMER DEBT have a statistically 
significant effect on foreign investments in 
properties. 
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Example 3c (Answer - Excel)
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Example 3c (Answer - EViews)
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Consumer debt is highly correlated with DJIA, GNP and 

Purchase. GNP is highly correlated with Purchase. 

INTEREST is also highly correlated with CRUDE. These high 

correlations point to the presence of multicollinearity in the 

multiple regression model. 



Group Task 2

a) You have determined that the following factors impact the 

performance of retail outlets: size of the property (X1), 

inventory (X2), amount spent on advertising (X3), size of 

sales district (X4), number of competing stores in district 

(X5). You have compiled the data for the dependent and 

independent variables (See here). 

b) Comment on the following: 

❑ Regression coefficients and p-values

❑ Adjusted coefficient of determination (R2)

c) Test for multicollinearity among the independent variables.
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https://www.dropbox.com/scl/fi/0559vrkb0xzz3lxw7ka2v/Multiple-Regression-Analysis-Examples-Empty.xlsx?rlkey=7eudizq4jcs08umc23sfsmg44&dl=0


Example 4a and 4b (Answer - Excel)
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Example 4a and 4b (Answer - EViews)
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Example 4b (Answer)

• The R2 of 0.9988 shows that nearly all (0.9988%) of 
the variations in the dependent variable is 
explained by the independent variables in the 
model. 

• The results show that GNP, PURCHASING POWER 
and CONSUMER DEBT have a statistically 
significant effect on foreign investments in 
properties. 
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Example 4b (Answer)

• The R2 of 0.9988 shows that nearly all (0.9988%) of 
the variations in the dependent variable is 
explained by the independent variables in the 
model. 

• Apart from the intercept term, the p-values show 
that all the other variables have a significant 
influence on annual net sales (performance) of 
retail outlets. 
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Example 4c (Answer - Excel)
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Example 4c (Answer - EViews)

48

Most of the independent variables are highly correlated, pointing to 

the presence of multicollinearity. The researcher should consider 

dropping or replacing some of the variables and re-running the 

regression. 



Testing for Multicollinearity – Variance Inflation Factor

• A VIF less than 5 indicates a low correlation of that 
predictor with other predictors. 

• A VIF value between 5 and 10 indicates a moderate 
correlation

• VIF values larger than 10 are a sign for high, not 
tolerable correlation of model predictors (James et 
al. 2013).
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Homoscedasticity

• Homoscedasticity describes a situation in which 
the error term (that is, the “noise” or random 
disturbance in the relationship between the 
independent variables and the dependent variable) 
is the same across all values of the independent 
variables.

• Heteroscedasticity (the violation of 
homoscedasticity) is present when the size of the 
error term differs across values of an independent 
variable.  The impact of violating the assumption of 
homoscedasticity is a matter of degree, increasing 
as heteroscedasticity increases.
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Homoscedasticity
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The easiest way to check homoscedasticity is to draw a scatterplot with the residuals against the 
dependent variable.



Tests of Heteroskedasticity

•White Test for Heteroskedasticity

•Breusch Pagan Test for Heteroskedasticity

•Harvey Harvey Test for Heteroskedasticity

•Glejser Test of heteroskedasticity
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Test of Heteroskedasticity in EViews 

• To test for heteroskedasticity in EViews, you must 
first run an ordinary least squares (OLS) 
regression.
• The heteroskedasticity test is a diagnostic that uses the 

residuals of the estimated model to check for non-
constant variance.

• With your equation window open, click the View 
button on the toolbar.
• Select Residual Diagnostics > Heteroskedasticity Tests. 

• Click on one of the tests, e.g. Breusch-Pagan-Godfrey to 
select it.

53


	Slide 1
	Slide 2: MULTIPLE REGRESSION ANALYSIS
	Slide 3: Simple vs. Multiple Regression
	Slide 4: Multiple Regression Model
	Slide 5: Assumptions
	Slide 6: Building Multiple Regression Models
	Slide 7: Significance of Multiple Regression Coefficients
	Slide 8: Coefficient of Multiple Determination (R2) and Adjusted R2
	Slide 9: Multicollinearity
	Slide 10: Multiple Regression Using Excel
	Slide 11: MULTIPLE REGRESSION USING EVIEWS
	Slide 12: Example 1
	Slide 13: Example 1a (Answer – MS Excel)
	Slide 14: Example 1a (Answer – MS Excel)
	Slide 15: Example 1a (Answer – MS Excel)
	Slide 16: Example 1a (Answer – MS Excel)
	Slide 17: Example 1a (Answer – EViews)
	Slide 18: Example 1a (Answer – EViews)
	Slide 19: Example 1a (Answer – EViews)
	Slide 20: Example 1a (Answer – EViews)
	Slide 21: Example 1b (Answer)
	Slide 22: Example 1c (Answer – Excel)
	Slide 23: Example 1c (Answer – Excel)
	Slide 24: Example 1c (Answer – Excel)
	Slide 25: Example 1c (Answer – EViews)
	Slide 26: Example 1c (Answer – EViews)
	Slide 27: Example 1c (Answer – EViews)
	Slide 28: Example 1c (Answer – EViews)
	Slide 29: Example 1c (Answer – EViews)
	Slide 30: Example 2
	Slide 31: Example 2a and 2b (Answer - Excel)
	Slide 32: Example 2a and 2b (Answer - EViews)
	Slide 33: Example 2b (Answer)
	Slide 34: Example 2c (Answer - Excel)
	Slide 35: Example 2c (Answer - EViews)
	Slide 36: Group Task 1
	Slide 37: Example 3a and 3b (Answer - Excel)
	Slide 38: Example 3a and 3b (Answer - EViews)
	Slide 39: Example 3b (Answer)
	Slide 40: Example 3c (Answer - Excel)
	Slide 41: Example 3c (Answer - EViews)
	Slide 42: Group Task 2
	Slide 43: Example 4a and 4b (Answer - Excel)
	Slide 44: Example 4a and 4b (Answer - EViews)
	Slide 45: Example 4b (Answer)
	Slide 46: Example 4b (Answer)
	Slide 47: Example 4c (Answer - Excel)
	Slide 48: Example 4c (Answer - EViews)
	Slide 49: Testing for Multicollinearity – Variance Inflation Factor
	Slide 50: Homoscedasticity
	Slide 51: Homoscedasticity
	Slide 52: Tests of Heteroskedasticity
	Slide 53: Test of Heteroskedasticity in EViews 


  𝒀 = 𝜶 +  𝜷 𝟏  𝑿 𝟏   + 𝜷 𝟐  𝑿 𝟐   + … + 𝜷 𝒌  𝑿 𝒌


  ∓

