
Question 1

g1(α→ β) = 1 if α→ β = S -> NP VP, 0 otherwise

g2(α→ β) = 1 if α→ β = N -> dog, 0 otherwise

g3(α→ β) = 1 if α→ β = NP -> NP NP, 0 otherwise



Question 2a

Input: a sentence s = x1 . . . xn, a PCFG G = (N,Σ, S, R, q).
Initialization:
For all i ∈ {1 . . . n}, for all X ∈ N ,

π(i, i, X) =

{
0 if X → xi ∈ R
−∞ otherwise

Algorithm:

I For l = 1 . . . (n− 1)

I For i = 1 . . . (n− l)

I Set j = i + l
I For all X ∈ N , calculate

π(i, j,X) = max
X→Y Z∈R,

k∈{i...(j−1)}

(v · g(s,X → Y Z, i, k, j) + π(i, k, Y ) + π(k + 1, j, Z))

Output: Return π(1, n, S)



Question 2b

I Set v = 0

I For t = 1 . . . T, i = 1 . . . n,

I z(i) = argmaxy∈T (s(i)) score(y; v)

I If z(i) 6= y(i)

v = v + f(s(i), y(i))− f(s(i), z(i))

where for any (s, y) where s is a sentence and y is a
parse tree,

f(s, y)

=
∑

X→Y Z,i,k,j

δ(y,X → Y Z, i, k, j)g(s,X → Y Z, i, k, j)



Question 3a

Set vj = 1 for all j = 1 . . . 9.
It can be verified that this gives the correct tagging for each
example.



Question 3b
The model contains features that given a history
〈x1 . . . xn, i, y−1〉 only consider the current word xi and the
previous tag y−1. Thus we have a model that actually makes
the independence assumption

n∏
j=1

p(yj|x1 . . . xn, y1 . . . yj−1) =
n∏

j=1

p(yj|xj, yj−1)

We require

p(A|a)× p(B|b, A)× p(C|c, B) = 1

and also

p(A|a)× p(D|b, A)× p(E|e,D) = 1

But p(B|b, A) + p(D|b, A) = 1, so this is clearly not possible.


