
CSE 255 Quiz 4

Tuesday April 30, 2013

Instructions. Do this quiz in partnership with exactly one other student. Write
both your names at the top of this page. Discuss the answer to the question with
each other, and then write your joint answer below the question. Use the back of
the page if necessary. It is fine if you overhear what other students say, because
you still need to decide if they are right or wrong. You have seven minutes.

Question. The lecture notes suggest training to maximize AUC by minimizing
the objective function

c(f) + C
∑

〈i,j〉∈Q

l(w · (xi − xj), yi)

where c(f) is a complexity penalty for the scoring function f(z) = w · z = ŷ, the
set Q = {〈i, j〉 : yi 6= yj}, and l(ŷ, y) is a standard loss function.

Dr. Hyde says that we can use a smaller set of indices Q′ = {〈i, j〉 : yi =
+1 and yj = −1}. Dr. Jekyll says that this implies that every training label
yi = +1, and it makes no sense for all training examples to be positive. Who
is correct? Explain your answer briefly.

Answer. Dr. Hyde is right. With Q, each new training example redundantly
appears twice, once as xi−xj with label +1 and once as xi−xj with label −1, or
vice versa on the labels. It is true that with Q′ all training examples are labeled +1,
but that is not problematic. Training means finding w that minimizes the objective
function. The objective function is always non-negative, so it always has a well-
defined minimum value, regardless of what the training labels are.

Additional note. Standard loss functions are convex, so every local minimum
is also a global minimum. Standard complexity penalties are strictly convex, so
the combined objective function is also strictly convex, which implies that the
global optimum is unique.

The solution to the optimization problems that use Q and Q′ will be identical
if the loss function treats negative and positive examples in a symmetric way, and



if C is adjusted to take into account the fact that the cardinality of Q′ is half that
of Q.


