Stat 406 Spring 2007: Homework 7

Out Mon 19 March, back Mon 26 March

1 PCA vsnaive Bayesfor digit recognition

Downloadcode. zi p. Load the fileusps _di gi t s479. mat (orusps_di gi t s.479_V6. mat if you have mat-
lab 6) which containglat a. Xt r ai n of size300 x 256, dat a. yt r ai n of size300 x 1, dat a. Xt est of size
300 x 256, dat a. Xyt est of size300 x 1, Each data case isl& x 16 image of a handwritten digit, eithera 4, 7 or
9.

1. Train a classifier in which the class conditional densitased on PCA and is given by
p(xly = ¢) = N(x|pe, W W + 021) 1)
whereW ., u.., ando? are estimated usingpcaFi t applied to the training data for class

2. Using a uniform class prigr(y = ¢) « 1, compute the class posteripfy = c|x;). You can use the function
ppcaLogl i k andl ogsunexp. Plot the posterior as an an image usingagesc( posteri or). You
should get something like Figure 1(left).

3. Compute the MAP estimatg = argmax.p(y = c|x;) for each test case. Compute the number of errors,
> 1(9:; # v,) for each test case. (I get 16 errors). Which test cases didggowrong? Plot the first 9
erroneously labeled images using something like

img = reshape(data. Xtest(i, :), [16 16]));
i mgesc(inmg); col ormap(gray); axis off

You should get something like Figure 1(right).
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Figure 1. Left: posterior over 3 classes and 300 test caseg BPCA. Right: first 9 erroneously labeled images in
test set.
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Figure 2: Left: posterior over 3 classes and 300 test caseg Naive Bayes. Right: first 9 erroneously labeled images
in test set.

4. Now repeat all of the above using a naive Bayes classifier

d

p(xly = ¢) = [[N(w;lpes, 02) (2)

j=1

whered = 256 represent the number of dimensions. | get 70 errors and &@ur



