
1 Exam 2 Solutions

Problem 1 (20 points)

θ = 4.5

Problem 2 (20 points)
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Problem 3 (20 points)

Modes of the distribution are at [−2, 0]T and [2, 0]T . The e−1/2 contour lines are ellipses: a
4 × 2 ellipse centered at [−2, 0]T , and a 2 × 4 ellipse centered at [2, 0]T . The e−2 contour line
is the continuous outer hull of the 8× 4 and 4× 8 ellipses centered at the modes.

Problem 4 (20 points)

There are several possible solutions. One is

p(q1 = k, ~x1|λ) =
1

N
bk(~x1)

p(q2 = i, q1 = k, ~x1, ~x2|λ) = p(q1 = k, ~x1|λ)akibi(~x2)

p(qt = j, q1 = k, ~x1, . . . , ~xt|λ) =

N∑
i=1

p(qt−1 = i, q1 = k, ~x1, . . . , ~xt−1|λ)aijbj(~xt)

p(q1 = k, ~x1, . . . , ~xT |λ) =
N∑
j=1

p(qT = j, q1 = k, ~x1, . . . , ~xT |λ)

p(q1 = k|~x1, . . . , ~xT , λ) =
p(q1 = k, ~x1, . . . , ~xT |λ)∑N
`=1 p(q1 = `, ~x1, . . . , ~xT |λ)

Problem 5 (20 points)

p(qt−1 = i, qt = j, ~xt−1, ~xt|~x1, . . . , ~xt−2, λ) = α̂t−1(i)aijbj(~xt)

1


