Assignment 4 - Review for Midterm Exam - Due Oct 17

Machine Learning, 15:681 Fall 1995 Tom Mitchell

1. Consider the following training examples. Assume the hypothesis space is the set of conjunctions of these attributes.

Example# Sky Air-Temp Humidity Wind Water Forecast Enjoy-Sport?

    1 Sunny Warm High Strong Cool Change Yes
    2 Sunny Warm Normal Strong Warm Same No
    3 Sunny Warm High Weak Warm Same No
    4 Rainy Cold High Strong Warm Change Yes

Give the version space resulting from this set of training data. You need only show the final answer. You are not required to show the trace of the algorithm.

2. Consider H = {all decision trees of depth 2 or less, based on n boolean attributes}. Give a reasonable upper bound on the number of training examples that must be observed to be 95% confident that a tree found to be consistent with all of them will have less than 10% error. Assume the target concept is in H.

3. Consider the assertion "Given multiple hypotheses that are equally consistent with the training examples, one should prefer the hypothesis with the shortest description." Give one argument in support of this statement, and one argument to refute it.

4. Consider the class C of concepts of the form(a #≤# x #≤# b) ∧ (c #≤# y #≤# d), wherea, b, c, and d are any real numbers. Give an upper bound on the number of randomly drawn training examples sufficient to assure that for any target concept c in C, any consistent learner using H=C will, with probability 95%, output a hypothesis with error at most .15.

5. Consider the new floceptron unit with inputs x_1 and x_2, which produces a real-valued output defined as follows:

output = w_0 + w_1 w_0 x_1 + w_2 w_0 x_2

Describe an algorithm for learning the weights w_0, w_1 and w_2 of a single floceptron, based on gradient descent. Derive your rule from the following definition of error: Sum over all examples of [desired-output - floceptron-output]^2

6. Design a two-input perceptron that implements the boolean function A∧ #¬# B. Design a two-layer network of perceptrons that implements the boolean function A XOR B.