
Fakultät Informatik • Institut für Theoretische Informatik • Lehrstuhl Grundlagen der Programmierung
Prof. Dr. H. Vogler / Dipl.-Inf. K. Gebhardt http://www.orchid.inf.tu-dresden.de

Ergänzungen zum maschinellen Übersetzen
natürlicher Sprachen

4. Übungsblatt
2016-05-24

Exercise 1
Let n ∈ N. Let Ω1, . . . ,Ωn and X1, . . . , Xn be non-empty, finite sets. For every i ∈ {1, . . . , n}, let
p(i) : Ωi →M(X i) be a Ωi-probability model. Let Ω = Ω1 × . . .×Ωn and X = X1 × . . .× Xn. We
define the Ω-probability model p : Ω→M(X ) by

p(ω1,...,ωn)(x1, . . . , xn) = p(1)ω1
(x1) · . . . · p(n)ωn

(xn)

for every ωi ∈ Ωi , x i ∈ X i , i ∈ {1, . . . , n}.
Let c be an X -corpus. For every i ∈ {1, . . . , n}, let ci be an X i-corpus such that ci(x ′) =
∑

x=(x1,...,xn)∈X : x i=x ′ c(x). Show that mlep(c) =mlep(1)(c1)× . . .×mlep(n)(cn).

Exercise 2
Let Σ = {σ(2),γ(1),α(0),β (0)} be a ranked alphabet, G = (Q, Z , R) be an RTG with Q = {Z , A, B},
and p : R→ R≥0, where the rules in R and their probabilities are listed below:

Z → σ(A, B) # 0.4

Z → γ(A) # 0.6

A→ α # 0.5

A→ γ(A) # 0.5

B→ β # 0.6

B→ γ(Z) # 0.4

1. Compute the inside weight β(q) for each q ∈Q by computing the fixpoint of an appropriate
mapping F . Specify F in advance.

2. Afterwards, compute the outside weight α(q) for each q ∈ Q. Note that α(q) can also be
defined recursively as follows:

α(q) = δq0
(q)

+
∑

i,q1,...,qk ,σ

α(qi) · p(qi)(q1 . . . qi−1qqi+1 . . . qk,σ) · β(q1) · . . . · β(qi−1) · β(qi+1) · . . . · β(qk)

where δq0
(q) = 1 if q = q0 and 0 otherwise.

Exercise 3
Let q ∈ [0,1] and let (G, p) be a probabilistic RTG with initial symbol S and the following rules
and probabilities:

S→ σ(S, S) # q

S→ α # 1− q

Show that β(S) = 1 iff q ≤ 0.5.
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