
SIMPLE MULTIPLE LINEAR REGRESSION.

1. Motivation.

Consider the problems of;

• Explaining/Describing the relationship of the dependent variable Y to the explanatory variable x.
• Using a pre-chosen predictor to “predict” a certain response.

2. Simple Linear Regression Model.

2.1. Assumptions.

• The explanatory variables are related linearly to the response.
• The errors εi have constant variance.
• The errors εi are independent.
• The errors εi are Normally distributed.

where i = 1...n =number of observations

2.2. Model.

Yi = β0 + β1xi + εi

where;

• The intercept, β0 of the line, gives the expected value of Y when x = 0.
• The slope, β1 gives the increase (or decrease) in Y for a unit increase in x.

2.2.1. Fitted line. Any basic statistical package will easily give us the best fitting line i.e. the best estimate for the
mathematical formula describing the relationship between the dependent variable and the explanatory one. This is
given by;

Yi = β̂0 + β̂1xi

where β̂0 and β̂1 have the same interpretation as the intercept and slope respectively.

3. Assessing importance of predictor variables.

3.1. Regression Analysis.

3.1.1. Hypothesis test. For more details please read the Hypothesis testing pdf. However the concept behind the
summary output produced by any statistical package are the hypothesis tests below,

• We test H0 : β0 = 0 verses H1 : β0 6= 0 and;
• H0 : β1 = 0 verses H1 : β1 6= 0

Which essentially ask if we would believe, given the other variables in the model, if the coefficients could be zero
i.e. ( are the predictor variables considered unimportant in predicting the response.)

4. Checking Assumptions

• Plotting the residuals against the explanatory variable will indicate if the wrong model has been fitted (i.e.
higher order terms are needed) or if there is some dependence on some other explanatory variable. If this
is the case some obvious patterning will be visible in the plot.

• Plotting the residuals in order, any trend visible may indicate seasonal pattern or autocorrelation.
• Plotting the residuals against the fitted values will indicate if there is non-constant error variance, i.e.

if the variance increases with the mean the residuals will fan out as the fitted value increases. Usually
transforming the data, or using another distribution will help.

• A Normal probability plot, histogram of the residuals or say a wilk-shapiro test will indicate if the normality
assumption is valid, however high non-normality should have been picked up from exploring the data initially.
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2 SIMPLE MULTIPLE LINEAR REGRESSION.

5. Multiple linear Regression.

A multiple linear regression model is just a basic extension of the simple linear regression model, however there
are simply more than one independent (predictor) variable. The formula is becomes,

Yi = β0 + β1x1i + β2i + ...+ βpi + εi

where;

• The intercept, β0 of the line, gives the expected value of Y when all x′s = 0.
• The slopes, βj , j = 1...p where p is the number of explanatory variables, give the increase (or decrease) in

Y for a unit increase in each xji, given the other explanatory variables in the model.

The assumptions and analysis are done in a similar manner as in the case of simple linear regression.


