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Phrase-Boundary Translation Model Using Shallow
Syntactic Labels

Shahram Salami* & Mehrnoush Shamsfard
Faculty of Computer Science and Engineering, Shahid Beheshti University, Tehran, Iran

Abstract

Phrase-boundary model for statistical machine translation labels the rules with classes of boundary words on
the target side phrases of training corpus. In this paper, we extend the phrase-boundary model using shallow
syntactic labels including POS tags and chunk labels. With the priority of chunk labels, the proposed model
names non-terminals with shallow syntactic labels on the boundaries of the target side phrases. In comparison
to the base phrase-boundary model, our variant uses phrase labels in addition to word classes. In other words,
if there is no chunk label in one boundary, the labeler uses the word POS tag. The boundary labels are
concatenated where there is no label for the whole target span. Using chunks as phrase labels, the proposed
model generalizes the rules to decrease the model sparseness. The sparseness has more importance in the
language pairs with a lot of differences in the word order because they have less number of aligned phrase
pairs for extraction of rules. Compared with Syntax Augmented Machine Translation (SAMT) that labels
rules with the syntax trees of the target side sentences, the proposed model does not need deep syntactic
parsing. Thus, it is applicable even for low-resource languages having no syntactic parser. Some translation
experiments are performed from Persian and German to English as the source and target languages with
different word orders. In the experiments, our model achieved improvements of about 0.5 point of BLEU over
a variant of SAMT.

d . Keywords: Statistical machine translation, Hierarchical models, Word tag, Chunk label
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(Figure-1): Alignment of Persian-English sentences along with syntax tree and chunk labels of English words
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(Figure-2): Alignment of Persian-English sentences along
with POS and chunk labels of English words
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(Figure-4): Sample of extracted rules with Thrax tool
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(Table-2): Translation results of different models without filtering
(ol 4l @ anz 5 Lo 5 yaulin ar aeled Blass)

Persian-English German-English
Model Rules | BLEU | Time | Rules | BLEU | Time
HPB 11 11.75 | 0.29 101 18.53 0.13
SAMT 17 11.91 14.0 114 18.75 10.7
SAMT/double 21 12.41 16.1 186 19.16 13.7
Boundary/base 29 12.27 | 21.2 411 18.91 7.9
Boundary/CHK 28 12.63 18.2 399 19.15 13.5
oo yiked (sla Joo U dnr i gl (Y- Jgur)
(Table -3): Translation results of filtered models
Persian-English German-English
Model Filter Rules | BLEU | Time | Rules | BLEU | Time
HPB Monotonic 8 11.49 | 0.25 42 18.231.0.09
SAMT Monotonic 12 11.73 4.5 56 18.50 2.5
SAMT/double | Monotonic 14 11.50 4.2 79 18.41 2.5
SAMT/double MRC; 2 09.03 4.7 18 1896 | 4.7
Boundary/base | monotonic 16 11.95 7.3 128 | 18.86 | 2.2
Boundary/CHK | monotonic 16 12.50 8.0 125 | 19.37 | 44

Simoolee Joe w0nd ild slaJoe ls Gelulyy cond
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L “p-value < 0.05” L g ,ll L 5l L (g0 )le
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728 olseb! 03b b 5 lobas (39031 gulis :(F-Jgua)

(Table-4): Results of statistical significance test with 95%
confidence interval

German- Persian-

English English

p- p-

Model BLEU | e | BLEU | 1o
Boundary/base | 12.11 - 18.70 -
Boundary/CHK | 12.69 | 0.041 | 19.18 | 0.45

! Bootstrap resampling method
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