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4) 15pt – Bias/Variance

In a regression problem, assume I have two learners: IGNORANT and OVERFIT where IGNORANT always returns the same regression function g(x)=2 regardless what the training data says while OVERFIT returns a function that passes through each training instance, whatever is the dataset.

Answer the following by indicating one or the other learners, or by stating “Depends”  if we cannot make such a conclusion. Provide very brief explanations (2pt each).

a) Which learner has a bigger bias?

b) Which learner has a higher variance?

c) Which learner has a smaller expected error (true error)?
d) 4pt – Can you say anything specific about the bias or variance of the learners in absolute terms (not relative to each other)?

e) Assume you mistakenly remembered that the MLE estimate of the population mean MLE (rather than the variance) needed the correction for the multivariate Gaussian distribution. So in an attempt to remedy the situation, you decide to add 1 to the sample mean to obtain your new estimate, obtaining
                                                             N

Mistaken = MLE+1 = [1/N xi]+1

                                                                   i=1
2pt – Yes / No Would Mistaken be a biased estimator? 

3pt – What would be its bias?

4) 25pt – Neural Networks

a) 6pt – Give the architecture, weights and biases of the smallest network that can accomplish the OR function of its two inputs A and B that may take +1 or 0 inputs. 

b) 12 pt - Considering FF Networks trained with the backpropagation (BP) algorithm that updates the weights after one pattern is presented, answer the following as True or False, and add a one line explanation
– 2pt each
· T / F  The solution find by the network (the set of weights) is a global minimum; i.e. there are no set of weights that can achieve a smaller Mean Square Error (MSE).

· T / F  The solution find by the network is unique; i.e. there are no other set of weights that give the same Mean Square Error.

· T / F   The Mean Square Error over the training set drops at each iteration.

· T / F  The decision boundary does not aim for a large margin, so it may pass very close to one class compared to the other class.

· T / F  The capability of the network increases as the number of hidden nodes increases.
· T / F  Many problems can be solved by networks with 1 or 2 hidden layers.
· The activation function for the output node in a regression problem should be ………………….

· The activation function for the output node in a classification problem using a 1-of-C encoding in the 


output should be ………………….
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