Quiz Problem 4

Assuming that we have training data {(zn, yn)})_; where z,, € R (ie. P = 1) and y, comes from
one of two classes —1 or 1 encoded so that

B —1 ifin class -1
n = 1 if in class 1.

Assume our training data has equal number of each class.

1. Consider training an LDA model on this data. Given a newly observed z, show that LDA
predicts class 1 if and only if

apg+ ax >0
where ]
o = —5 (i + A-1)(fn — A1)
and
@ = {1 — p-1.

2. Fit a linear regression model of the y,s onto the x,s so that
Yn = Bo + Bn.
Recall that for this type of simple linear regression
Bo =17 — bz

and N
anl xn(yn -y
ZnN=1(37n — )2

We can use this to build a classifier to classify points to class 1 if and only if

B =

BO+BZE>0.

Show that this is equivalent to the LDA classifier. Hint: What is g7 What is z and ), z,y, in
terms of {1 and f—17



