A Syntax-based Statistical Translation Model

Kenji Yamada  Kevin Knight

February 7, 2006

Principal purpose of the natural language which recently
machine translation and processes met to the success
which is limited. Because most machine translations
require pre-edit and the second volume collection stage,
inclusion of the human of type is included.
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From Tree’ to Pulp
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From Pulp to Text
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Definitions

€ = English Tree f = French String

» Operations
N = Insertion R = Reorder T = Translation

» Operation Variables

v = Insertion p = Reorder 7 = Translation
» Features

N = Insertion R = Reorder 7 = Translation
» Feature Variables

N = Insertion R = Reorder 7 = Translation
» Probablities

n(v|N) = Insertion r(p|R) = Reorder t(7|7) = Translation

0 =<wv,p, T > is a set of values of < N;R, T >.
0 =101,05,...,0, for a parse tree £ =¢1,¢2,...,¢,.



Formal Description

» Propability of a French sentence given an English parse tree:

P(fl€) = > P(glg)

0:Str(0(€))=f
» Probablity of a particular sequence of operations:
P(B|E) = P(61,02,...,0h|c1,62,...,€n)

= HP(Qin,@L‘--,9i71,€1,€2,-~-,€n)
i—1

» Assuming each operation is independent yields:

P(9|8) = P(91, 92, ey 0n|61,62, e ,8,,)

= [IPeie)
i=1



Formal Description

» Assuming the operations are independent, we get:

P(Oile;)) = P(vi,pi,Tilei)
= P(vilei)P(pilei)P(rilei)
= P(uilN{(e1)P(pilR(e:))P(7i|T (£7))
= n(vilN(ei)r(pilR(ci))t(7i| T (c7))

|
)

> In Summary:

P(fle)= ) PO

0:Str(0(&))=f

> Hn (ilN () r(pil R () t(ril T (£7))

6:Str(0(€))=f i=1



Comparison to IBM Model 5

he adores listening to music

ol ER R B o H KpE TT
hypocrisy is abhorrent to them

o F B P KERn

he has unusual ability in english

oIk EEE I TR A FHE E Fe T WwB

he was abﬁaze with ajfer

/

Wi 2o I Lo T BI- T w72

he adores listening to music

Mo B 2 B o A KFER TT

hypocrisy is abhorrent to them

(= S A s LA

he has unusual ability in englis

—

x\“%;; u

R T EaEY

he was ablaze with anger

/ —
Wl Fo K Lo T BI-» T w72



Comparison to IBM Model 5

Align. score | Perfect sents | Perplexity
YK Model 0.582 10 15.79
IBM Model 5 0.431 0 0.84




