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Linear Regression



Supervised Learning



Explanatory and Target Variables

● x = input variable / explanatory variable
● y = output variable / target variable



Target Functions



A Learning Problem



Model Representation



Formulation: Cost Function



Normal Equation: Least Square Fit

where                    and                     are the samples means



Assessing the Overall Accuracy of the Model
● Mean Square Error

● Mean absolute Error

                       



Linear regression for the advertising data
Consider the advertising data shown on the next slide.

Questions we might ask:

● Is there a relationship between advertising budget and sales?
● How strong is the relationship between advertising budget and sales?
● Which media contribute to sales?
● How accurately can we predict future sales?
● Is the relationship linear?



Advertising data



Example: advertising data
● The least squares fit for the regression of sales onto TV.
● In this case, a linear fit captures the essence of the relationship, although it is 

somewhat deficient in the left of the plot.



Multivariate Linear Regression



Multivariate Linear Regression



Normal Equation



Normal Equation



Advertising Example

In the advertising example, the model becomes



Linear Regression Visualization



Twenty Minutes Break


