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Note: Notations used are as explained in the class,
1. We write the poisson distribution parameterized by A as

™A
ply:A) = ——.
Y.

Show that the poisson distribution is in the exponential family with parameter 7, and clearly state
what are b(y), n and a(n). Using the Generalized Linear Model (GLM) on poisson distribution find

the hypothesis function (also known as canonical response function). [10]
2. Let a sequence of examples (21 ytM) (22 42y (207 4™ be given. Suppose that [z <

D for all i, and further that there exists a unit-length vector u H’UHQ = 1) such that y >(u 2y > 5

for all examples in the sequence (i.e., uZz¥ > v if y =1, and uTz® < —y if y( = —1, s0

that u separates the data with a margin of at least v). Then the total number of mistakes that the

perceptron algorithm makes on this sequence is at most (D/7)2. [10]

3. Consider using a ]()gl%tl( regression model hg(z) = g(67x) where ¢ is the sigmoid function, and let
a training set {a® .yl i = 1., m} be given as usual. The maximum likelihood estimate of

parameters ¢ is given by
m

— are () p (1)
Oy = arg mga.xnp(y (2t 8).
i=1
If we wanted to regularize logistic regression, then we might put a Bayesian prior on the parameters.

Suppose we choose the prior @ ~ N(0,721) (here, 7 > 0, and [ is the n + 1 by n + 1 identity matrix),
and then found the MAP estimate of # as:

m
Brnap = arg md\p H )

i=1
Prove that {{fumapllz < [|OmLllz. [10]

4. Suppose there are m training examples (z(1),yM), (@, 4@, .. (™ (™). Consider the cost

function for linear regression:
m

1 ‘ .
J(0) = 7= (ho(a®) = y")?
=1

where hg(z) = 87z, Find the Hessian of this cost function and prove that J is convex. [10]
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