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1. (20 points) Problem 8.1 Will the multi-class cross-entropy training loss in Figure 8.2 (reproduced below)

ever reach zero? Explain your reasoning.
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2. (20 points) Problem 8.5 Consider the case where the model capacity exceeds the number of training data
points, and the model is flexible enough to reduce the training loss to zero. What are the implications
of this for fitting a heteroscedastic model? Propose a method to resolve any problems that you identify.
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3. (30 points) Problem 9.1 Consider a model where the prior distribution over the parameters is a normal
distribution with mean zero and variance 035 so that

J
Pr(¢) = H Normy, (0,03)

i=1

where j indexes the model parameters. When we apply a prior, we maximize Hle Pr(y;|xz;, &) Pr (o).
Show that the associated loss function of this model is equivalent to L2 regularization (Equation 9.5,
shown in the next question below).

Page 3



4. (30 points) 9.2 How do the gradients of the loss function change when L2 regularization (Equation 9.5,
reproduced below for convenience) is added?

I

$ = argmin (Z Li(xi,ys) + A Z ) (Equation 9.5)

=1
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