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Translation Pattern Acquisition Using Dependency Structures

KAORU YAMAMOTO' and YUJI MATSUMOTOt

This paper proposes a method to extract phrase-level translation patterns from parallel
corpora using dependency structures. Previous approaches use part of speech, word ordering,
and/or cognate information as linguistic clues. Inevitably, the extracted translation patterns
are of flat form. However, our proposed approach uses statistical dependency analyzers to
induce probable dependency relationship between phrases, thereby extracting translation pat-
terns of structured form. Moreover, we argue that dependency relationship serves as effective
linguistic clues in the task of translation pattern acquisition, since such dependency tends to
be preserved even if the two languages have different syntactic structure.
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Fig.1 Alignment heuristic.

size 1) {l, saw, girl, telescope}

size 2) {l_saw, girl_saw, with-telescope_saw}
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Fig.2 Best-one model.
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Fig.5 Candidate patterns of length 3.
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Table 1 Pre-processing tool.
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Table 2 Precision: best-one model.

oo oo ooo ooo oo oooo
25 6 0 6 100.00 100.00
12 7 0 7 | 100.00 95.00
10 6 1 7 85.71 95.83

9 4 0 4 | 100.00 92.30

8 13 0 13 | 100.00 97.29

7 10 2 13 76.92 92.00

6 19 1 20 95.00 92.85

5 29 0 29 | 100.00 94.94

4 67 4 72 93.05 94.15

3 150 4 164 91.46 92.83

2 414 4 461 89.80 91.08
(*2 264 66 474 55.69 77.93)
total | 725 20 796 91.08
( *total 989 82 1269 — 77.93)
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Table 3 Precision: ambiguous model.

oo oo ooo ooog oo oooo
25 6 0 6 | 100.00 100.00
12 7 0 7 | 100.00 100.00
10 6 1 7 85.71 95.00

9 4 0 4 | 100.00 95.83

8 13 0 13 | 100.00 97.29

7 11 2 13 84.61 94.00

6 18 1 19 94.73 94.20

5 29 0 29 | 100.00 95.91

4 68 5 73 93.15 94.73

3 118 3 126 93.65 94.27

2 432 4 468 91.50 93.07

(*2 256 132 759 33.72 63.51)

total | 712 16 765 — 93.07

( *total 968 148 1524 — 63.51)
04 00000MOO n—gram 0000

Table 4 Precision: adjacent model.

oagd ogd ogoo god oo oood
25 6 0 6 | 100.00 100.00
12 7 0 7 | 100.00 100.00
10 6 1 7 85.71 95.00

9 4 0 4 | 100.00 95.83

8 13 0 13 | 100.00 97.29

7 10 2 13 84.61 92.00

6 18 1 19 94.73 92.75

5 29 0 29 | 100.00 94.89

4 68 4 73 93.15 94.15

3 114 3 126 93.65 92.59

2 419 4 484 86.57 88.86

(*2 280 76 496 56.45 76.27)
total | 694 15 781 — 88.86
( *total 974 91 1277 — 76.27)
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Table 5 Best-one model: random sample of correct translation pairs.

oo ooo ooo
thank+you opoooo 4.7037
consultations+include oo.00+4+000 2.3219
apply+for_the_position 00400000 2.2157
thank+you+in_advance oooo+000400000 1.6000
not-+hesitate+to_contact gooo4000 1.6000
I4+must_object ooood 1.1887
be+enclosed+a_copy 1000000 1.0566
be_writing+to_let+know o0 Ooo0o00+0000000 1.0566
applications+include oo.o0a0o+400 1.0000
upcoming_board+of_director_s_meeting | 00 04000 _0 1.0000
will_have+to_cancel oo o0ooo04000400 1.0000
have+high_hope good+4+00_00 1.0000
business+is_expanded ooo0o+4+0000 1.0000
we+have_learned+from_your_fax goooooOo+00 1.0000
leaving+in+about_ten_days 0.1.0.0_0+4+00 1.0000
get+you+in_close_business_relationship o0 o0+00_000400 1.0000
we-+are_inquiring+regarding ooo4+000L000 1.0000
pay-special_attention ooo04000400 1.0000

0Deée00000D00DDOOOOOODDODOO
Table 6 Best-one model: random sample of near-correct translation pairs.
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(have_been_pleased)+to_serve+as_their_main_banker Ooo_.0o0_0400 1.0000
[be_held]+at_hotel_new_ohtani 000 0000000040000 1.0000
assets_position+(in_good_shape) oo.oo 1.0000
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(put)+one_month_limit 1.00_ 0400 1.0000
[passed]4on_past_tuesday 00004000000 1.0000
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