
CSE 250B Quiz 4

Tuesday February 5, 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 other students’ discussions, be-
cause you still need to decide if they are right or wrong. You have seven minutes.

Question. Consider a linear-chain conditional random field (CRF). Using the
same notation as in class, suppose that the number of feature-functions is J , the
cardinality of the tag alphabet is m, and the length of the output sequence ȳ is n.
The only difference from what was presented in class is that, for each tag value,
there are at most k possible tags that may come before it, where k � m.

What is the time complexity of the algorithm to compute the most likely ȳ
given an input x̄, with this extra restriction k � m? Explain your answer briefly.

Answer. One entry in a gi matrix is for a pair of consecutive tag values yi−1

and yi. For each yi there are only k allowed values of yi−1 so in each gi matrix,
only km entries need to be filled in. As seen in class, computing one entry in a gi
matrix given fixed x̄ and ȳ requires O(J) time. Hence, computing all n of the gi
matrices requires O(nkmJ) time.

The matrix U of scores computed by the Viterbi algorithm still has size m by
n. But computing each entry requires looking at only k entries in the previous
column, so the time to fill in the U matrix is O(kmn). The total time to compute
ȳ is therefore O(nkmJ).


