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Figure 1: Graphical model illustrating linear regression

3 Regression Setup

We have observed a set of data:

D = f(x1; y1); :::; (xN ; yN )g

and we would like to model the data as in �gure 1. What are the probabilities associated with the graphical
model? p(x) and p(yjx).

Often you will �nd a problem where you dont care about modeling p(x), but you are interested in modeling
p(yjx). (prediction, etc.)

In the discrete case with su�cient data, we did not need to make any assumptions about the relationship
between xi and yi. What if we’re in the continuous case? if there is insu�cient data? We must make some
assumptions about this relationship.

Linear Regression:

(Draw some picture of data and a regression line)

Assume there is a sort of linear relationship.

Yn = �T xn + �n

and further assume that the \error terms" �n are i.i.d. with mean 0.

Note this implies that the expected value of Yn is a linear function of xn:

E[Ynjxn] = �T xn

Our task now is to estimate the regression coe�cients �.




