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Motivation and Related Research

m Sentence-level aligned parallel corpora are necessary resource
as training data in statistical machine translation (SMT).

m There exist numerous freely available bilingual or multilingual
parallel corpora for language pairs that involve English, such as
the Europarl parallel corpus (Koehn, 2005).

m But the linguistic resources between languages like: Chinese,
Japanese, Thai, Hindi or Bahasa Indonesian are relatively scarce.
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Motivation and Related Research

m We propose a method to construct a quasi-parallel corpus based
on the notion of proportional analogy.

m We report SMT experiments and compare a baseline system
using a relatively small amount of parallel data and a system built
on the baseline by adding the quasi-parallel corpus as additional
training data.

m We report improvements in translation quality.
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Data Preparation for the Experiments

Data Preparation for the Experiments

m Collection of parallel Chinese—Japanese data

#of size of sentences # of # of
L .
anguage Sg:iz:scnés in characters characters words
mean + std.dev.
Subtitle Corpus (106,310) Chinese 99,251 | 8.68 =+ 3.59 861,723 | 589,757
+JEC (3,804) Japanese 90,406 | 11.99 + 4.36 1,084,287 | 647,285

Table: Statistics on the Chinese—Japanese subtitle data combined with a
part of JEC sentences. This constitutes our initial parallel corpus
(110,114 sentence pairs in total: 106,310 + 3,804).
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Data Preparation for the Experiments

m Collection of monolingual resources

.# of size of sentences # of # of
different .
in characters characters words
sentences
(cleaned) | mean + std.dev.
Chinese 70,000 | 10.29 =+ 6.21 775,530 | 525,462
Japanese 70,000 | 15.06 =+ 6.34 1,139,588 | 765,085

Table: Statistics on the cleaned Chinese and Japanese monolingual
short sentences used in clustering experiment.
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Data Preparation for the Experiments

m The flow chart of our proposed method
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Construction of Analogical Clusters

m Proportional analogies

|Ala—|Bla=|Cla—|Dl4,Ya
A:B:C:D = d(A,B)=d(C,D) (1)
d(A,C)=d(B,D)
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Construction of Analogical Clusters

m Sentential analogies
FLAD I STl an  e—fikla bzl —
Alz\v. HE T T, S E T b
I'd like a_ Do youlike Id like a_ Do you like
black tea. ~ black tea? "~ beer. " beer?

d(A,B)=d(C,D)=13and d(A,C) =d(B,D) =5

| |
m 5 (tea): 1 (in A) -1 (in B) =0 (in C) - O (in D)
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Construction of Analogical Clusters

m Analogical cluster

AR ATZ, 0 BRI ANETT h,
‘I'd like a cup of black tea.’ ‘Do you like black tea?’
E— kAT 0 BAIIE =L ETT D,
‘I'd like a beer.’ ‘Do you like beer?’
Ua—=AWfRAaIV. 0 BREIEY == AW ETT h,

‘I'd like some juice.’ ‘Do you like juice?’
WIEWEARNIKATZV, L SRR WE KRB ETT .
‘I'd like some cold water.’ ‘Do you like cold water?’
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Construction of Analogical Clusters

m Cluster construction

Chinese | Japanese
# of different sentences 70,000 70,000
# of clusters 23,182 21,975

Table: Statistics on the Chinese and Japanese clusters constructed from
our unrelated monolingual data independently in each language.
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Construction of Analogical Clusters

m Computing the correspondence between clusters

m We calculate the similarity between two Chinese and Japanese
word sets according to a classical Dice formula:

. 2 X |Szh n S'a|
Sim = =2 12zn (1 Sja] 2)
|Szn| + 1Sjal

m We take the arithmetic mean to compute the similarity between two
Chinese and Japanese clusters:

. 1,.. .
Simc,, —c;, = 5 (St + Simpight) (3)
2

m About 14,578 corresponding clusters were extracted (Simc_, —c;,
> 0.300) by the above steps.
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Construction of Analogical Clusters

Construction of Analogical Clusters

m Computing the correspondence between clusters

I like beer. Do you like beer?
| like juice. : Do you like juice?
language 1
| study maths. : Do you study maths?
I watch movies. Do you watch movies?
| read books. : Do you read books?
language 2

Table: Two corresponding clusters. They do not have the same sizes and
the sentences contained are not translations. But the change between

the left and the right columns (I ... .
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Construction of Analogical Clusters

Construction of Analogical Clusters

2R
‘classic game’
=5iesy: )

‘I like classic.
p2L)

‘Classic’

IFRARTEE

‘The game is not bad.’

RAEEZN 75y oG
‘Not bad, I like it ‘classic narrative’
RAEET 735y g%
‘Not bad! ‘classic music’

ZOPERIZETH VN

‘The narrative is not bad.’

ZOFFIXETH VN
‘The music is not bad.’

SZhlsfz ={&H}

{1& T%H:}S_/algf'—{ 77//7}

Zh right

Sjtpigne =1 <P 1, ETH, N}

Table: An example of the extracted corresponding clusters which constructed
based on unrelated unaligned monolingual.
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Generation of New Sentences Using Analogical Associationss

Generation of New Sentences Using Analogical
Associations

m Generation of new sentences using analogical associations

Analogy (A : B :: C': D) is not only a structural relationship. It is also a
process (ltkonen, 2005) by which, given two related forms and only
one form, the fourth missing form is coined (Saussure, 1916).

SRR AN . .
ke, PEEERE covhama L surae—an
Al RSEH ' ETTh
‘Id like a . ‘Dc; you like ., ‘Id like a. . : o
black tea.” " black tea?’ " beer’ r@ = = Doyoulke beer:
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Generation of New Sentences Using Analogical Associationss

Generation of New Sentences Using Analogical

Associations

m Experiments on new sentence generation and filtering

Chinese Japanese
Initial data # of seed sentences 99,251 90,406
# of clusters 23,182 21,975

New sentence # of candidate sentences 192,121,764 50,418,891
generation Q=20% Q=50%

Quality assessment
(filtered)

# of new valid sentences

unique | seed—new—#
34,230 105,537
Q=99%

unique | seed—new—#

142,820 191,409
Q=99%

Table: Statistics on new sentence generation in Chinese and Japanese.
Q is the quality of the new candidate sentences or new valid sentences

after filtering.
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Generation of New Sentences Using Analogical Associationss

Generation of New Sentences Using Analogical
Associations

m Deduction of translation relations between new generated

sentences
A . B - Cseed : Xnew—zh
ZHR ARG
* EARANEE
=, . o
EX}’\%A : ?EX%EW - ?ZEJEEE;?V ! N The’ film is not
‘classic film' bad.
) « RREEEY
gam o R ‘That's not bad, the film.

A : B s Cseed . Xneu/—ja
753y oEE 0 ZOYREERETIV . 7Ty TR N Z DMWY &
752y G L ZoEERETH VN T THvn

‘classic film’ ‘The film is not

. . . bad.’
Table: The result of new sentence generation in Chinese and Japanese
based on a pair of parallel seed sentences according to the clusters
were given.
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Generation of New Sentences Using Analogical Associationss

Generation of New Sentences Using Analogical
Associations

m Deduction of translation relations between new generated

sentences
Chinese Japanese Chinese—Japanese
seed—new—# | seed—new—g | Mtial parallel | Corresponding| Quasi-parallel
corpus clusters corpus
105,537 191,409 110,114 14,578 76,151

Table: Statistics on the quasi-parallel corpus deducing.
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SMT Experiments

SMT Experiments

m Experimental protocol

| Baseline |  Chinese | Japanese +Quasi-parallel |  Chinese | Japanese
< | sentences 110,114 110,114 sentences 186,265 186,265
'r;ﬂ words 637,036 721,850 words 1,147,098 1,318,747
mean + std.dev. | 5.94 £2.60 | 6.69 +2.94 mean + std.dev. | 6.06 = 2.61 | 7.16 + 3.08

Both experiments Chinese Japanese

o | sentences 500 500

S | words 3,582 5,042

~ | mean + std.dev. | 7.15+2.86 | 10.12 + 3.39

.. | sentences 1,000 1,000

3 | words 7,285 10,126

mean + std.dev. | 7.28 +£2.87 | 10.15 + 3.30

Table: Statistics on the Chinese—Japanese corpus used for the training,
tuning, and test sets in baseline (left) and baseline + quasi-parallel data

(right). The tuning and testing sets are the same in both experiments.
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SMT Experiments

SMT Experiments

m Experimental results of SMT

BLEU| NIST| WER]| TER

. baseline 13.10 | 4.1732 | 0.7229 | 0.7344
Zhja | | extra training data | 19.27 | 4.7013 | 0.6880 | 0.6933
. baseline 10.94 | 4.4028 | 0.7545 | 0.7621
1820 || extra training data | 17.66 | 4.7989 | 0.7140 | 0.7214

Table: Evaluation results for Chinese—Japanese translation across two
SMT systems (baseline and baseline + additional quasi-parallel data).
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SMT Experiments

SMT Experiments

m Analysis of the results

Target language

1-grams 2-grams 3-grams 4-grams 5-grams 6-grams 7-grams total

o 1-grams | 23,789 35494 25069 13,670 6,568 2,982 1,257 108,829
2 2grams [ 34,865 52,596 38,612 22,429 12,300 6,413 3,113 170,328
2 3-grams | 18904 33,116 39,633 29465 19,262 11,881 6,617 158,878
S 4-grams 8,097 15948 24,779 28,160 23,629 17,628 11,495 129,736
© 5-grams 3,235 7,020 12,656 18,532 21,166 19,277 15,072 96,958
g 6-grams 1,195 2,860 6,027 10,405 14,537 16,470 15,245 66,739
& 7-grams 466 1,223 2,615 5,196 8,395 11,003 12,239 41,137
total 90,551 148,257 149,391 127,857 105,857 85,654 65,038 772,605

Table: Distribution of phrase pairs in the phrase translation table of

GIZA++ (baseline zh—ja).
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SMT Experiments

SMT Experiments

m Analysis of the results

Target language

1-grams 2-grams 3-grams 4-grams 5-grams 6-grams 7-grams total

o 1-grams | 23,752 38,758 29,920 18,025 9,671 4,777 2,211 127,114
2 2-grams | 38,997 56,814 44,647 28,149 16,733 9,539 4,985 199,864
3 3-grams | 23240 38360 45596 35724 25,148 16,653 9,977 194,698
S 4-grams [ 10,954 19,398 29,343 33,124 28,991 22,801 16,078 160,689
© 5-grams 4,779 9,143 15540 21,864 25515 24,242 20,052 121,135
g 6-grams 1,858 3,787 7,475 12,683 17,799 20,577 19,996 84,175
& 7-grams 765 1,577 3,357 6,531 10,335 13,969 15,787 52,321
total 104,345 167,837 175,878 156,100 134,192 112,558 89,086 939,996

Table: Distribution of phrase pairs in the phrase translation table
(baseline + extra training data: zh—+ja). Compare with Table 13, increase
in entry numbers in boldface.
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SMT Experiments

m Analysis of the results

TEOXFE T || cNnTal Uh v ||
Baseline | HBEXHT ||| ZRL v A2 K [I]
HEGXFET ||| LH L TWwRES 1]
Baseline + quasi-parallel corpus
HEEZHET ||| ch Tk L ghs 2 |
HEEXFET ||| hn Ly mn Il
Increased | HBEXFET ||| ZNn L WA R Il
HEEXHET ||| 5 Ly n 1]
HEEXEET ||| L L ans 2 1l

Table: Samples of phrase alignments in zh—ja phrase table. The same
Chinese phrase and corresponding Japanese phrases.
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Synthesis of Results and Conclusion

m We followed an original path for improving performance of
PB-SMT by adding new training data (usually extracted from
comparable corpora).

m We chose to add (110K to 186K) more data that may be not so
well aligned and not so correct (quasi parallel corpus).

m On the same test set, the translation quality increased very
significantly over the baseline systems (more than 6 BLEU points).

Wei Yang (Waseda) PolITAL, September 18, 2014 29/33



Synthesis of Results and Conclusion

Thank you for listening.
CHEH Y L) TIVEL
PR .
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