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document translation | VVe focus on query State-of-the-art approaches in statistical MT
CLIR _ translation in this work, but * model translation with synchronous context-free grammars (SCFGs)
our approach applies to © . on w Y . & .
query translation documents as well. * allow reordering of non-consecutive phrases '

NG

[ X]
token-to-token machine transiation (MT) Decoding
bilingual mapping * good use of context  searching for top N translations of a given sentence
(token2token) ~ standard system output ) - takes < | sec with modern decoders
+ alternative translations provides only |-best .
and corresponding t' = argmax|score(t]s)| = argmax [] ()LM(®) L MT decoding task
pI‘ObabIhtles tECand(s) ] ED(S%t)
— ignores useful contextual -
clues score(t|s) = decoder score of s being translated as t

Token-to-token translation in CLIR
Compute a term and document frequency
for each target-language term:

(f (s,,d) = E (f (t,d)Pr,,. . (t]s)

{t,Pr, . (tls)>0.005}

bitext

* same formula for document frequency
* tf-idf model with bm25 scoring

“maternal leave
in Europe”

query
S|...S,

token2token

MT

(as a black box)

* can handle |-to-many and many-to-| translations

Cand(s) = set of candidate translations of s

D(s—t) = derivation of rules that generate s on LHS and t on RHS
{(r) = likelihood of rule r

LM(t) = language model score of t

Example derivation
s = “maternal leave in Europe” R|

[S] (X1 ||| X1 |]] 1.0

/S\

a is a source-language phrase

R

. . SCFG contains rules in the format:

[ o [T B[] Pr(Blo)

B is its translation in the target language

R, : :
R, : [X] [X,1] leave in europ ||| cong de /N /N

[X,1] en europ ||| 1.0 leav in europ
Ry : [X] ||| matern ||| matern ||| 0.69 / R,
t = ““congé de maternité en Europe” matern

Pry.....(t|s) : a probabilistic structured query

———,

s, 2> {t,,:pr,,...t, :pr; } “leave” = { “laisser” : 49% “quitt” : 17%,“cong” : 9% ... }
— “matern” =2 {“matern” : 74% “maternel” :26% }

Sp 2 Ut PrageLam? Py} “europ” =2 {“europ” : 91% “‘européen : 9%}

| -best translation t,...t L “cong de matern en europ”

* CLIR literature = MT systems have been treated as a “black box” - (Magdy et al, 201 |) show improvements when this is changed.
® Our approach = Looking inside the box:

“maternal leave MT
in Europe”

query _oCFG
S|...S,

word
alignments

sentence-aligned
bitext (S,T)

- word alignments

|-best translation t,...t_

N best translations

* For best results, we compute an interpolated probability distribution: Pr

Experimental results on TREC-5/6 (54 English

Ve ¢ “europ” 2 {“europ

S ahgned tot

(t|s;A) = )LPrbeS (t|s)+ (| )L)Pble (t|s)

interp

Effectiveness

topics and 164,778 Chinese documents):

Efficiency

Processes in all CLIR models:

v

matern

Pr ., .<(t|s) : a probabilistic structured query, with

n
l probabilities learned from the top N translations of s.

“leave” = {*“cong” : 99.9% }
Pro . (t |S )=— E E score(t“)|s) L “matern” = {“matern” : 94% “maternel” : 6% }

” - 100% )

cong de X, en europ

Baselines

Our
Approach

word-aligning bitext to train the translation model
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o 2 * extra processes: grammar extraction + decoding
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T omf < * compact representation = retrieval takes less time
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* Differences are not statistically significant. * Grid search to find best-performing interpolation: §% s00 | [ |
A,=0.85 = 18D [ e | |
* Results are consistent with theoretical expectations: MAP = 0.3404 0 L
|0-best > |-best 200 ° |
IO b S b, o P f P . 36 f 54 . Prbitext |-best PrIObest Printerp
-best > bitext Finterp OUtPErtorms Fry;.... iIn 36 out o topics.

interp > |0-best

|0-best MT approach saves over 40% time!



