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Abstract. This paper describes a new learning method for acquisition
.of word translations from small parallel corpora. Qur proposed method,
Local Focus-based Learning (LFL), efficiently acquires word  transla-
tions and collocation templates by focusing on parts of sentences, not
on entire sentences. Collocation templates have collocation information
~ to acquire word translations from each sentence pair. This method is
useful even when frequency of appearances of word translations is very
low in sentence pairs. The LFL system described in this paper extracts
Ainu-Japanese word translations from small Ainu-Japanese parallel cor-
pora. The Ainu language is spoken by the Ainu ethnic group residing in
northern Japan and Sakhalin. An evaluation experiment indicated that
the recall was 57.4% and the precision was 72.0% to 546 kinds of nouns
and verbs in 287 Ainu-Japanese sentence pairs even though the average
frequency of appearances of the 546 kinds of nouns and verbs was 1.98.

1 Intrcduction

In recent years, many studies have addressed methods for building bilingual dic-
tionaries from bilingual corpora [1,2,3,4]. Using bilingual corpora, such methods
can obtain natural equivalents. However, these methods require large parallel cor-

pora to acquire many word translations that are corresponding words of source
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language words and target language words because they cannot acquire many
word translations when the frequency of appearances of word translations is
low. In an earlier study, we proposed a learning method that acquires bilingual
knowledge to solve such problems [5]. A system described in our past work ac-
quires bilingual knowledge using no large parallel corpus: However, the sentences
in parallel corpora are very simple. Moreover, many similar sentence pairs are
needed in the system based on translation patterns [6]. This fact renders that
system inefficient. Sentence pairs are pairs of source language sentences and
target language sentences.

This paper proposes a new learning method for acquisition of word transla-
tions from small parallel corpora containing many long sentences. We call this
method Local Focus-based Learning (LFL). This LFL system efficiently acquires
word translations and collocation templates by focusing on parts of sentences,
not on the entire sentences. Collocation templates have collocation information
to acquire word translations from each sentence pair. This method is useful
even when frequency of appearances of word translations is very low in sentence
pairs. We used Ainu-Japanese parallel corpora to confirm the effectiveness of our
method. In that case, it is difficult to obtain large Ainu-Japanese parallel cor-
pora. However, it is important to acquire word translations from Ainu-Japanése
parallel corpora because we. can get natural equivalents. Our method is effective
to acquire word franslations from such small parallel corpora. Ainu language
is spoken by the Ainu ethnic group residing in northern Japan and Sakhalin.
Although typologically similar in some respects to Japanese, Ainu is a language
isolate: it has no known relation to other languages. Evaluation experiment re-
sults show that this LFL system acquired many Ainu-Japanese word translations
without using large parallel corpora. In 287 Ainu-Japanese sentence pairs, there
were 546 kinds of nouns and verbs. We obtained a recall rate of 57.4% with
precision of 72.0% even though the average frequency of appearance of the 546
kinds of nouns and verbs is 1.98. From these results, we confirmed that LFL is
very effective to acquire word translations.

2 Acquisi_tiori of Word Translations Using LFL

This LFL system acquires Ainu-Japanese noun and verb word translations from a
few Ainu-Japanese sentence pairs. In Japanese sentences of sentence pairs, part-
of-speech information serves as static linguistic knowledge because this LFL sys-
'tem obtains the hasic vocabulary item for verbs and éach morpheme in Japanese.
In addition, a heuristic for position information, based on the similarity of collo-
cation between Ainu and Japanese, is used to prevent the acquisition of erroneous
Ainu-Japanese word translations. Japanese is an agglutinative language. Ainu is
expressed as a non-agglutinative language even though no formal orthography
exists for writing Ainu. Latin-based scripts devised by linguists, as well as the
Japanese katakana syllabary, are used variously.
Our LFL is a very simple method. Figure 1 shows an example of acquisition
of word translations using LFL. This LFL system focuses on sentence parts by
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Process 1: Focusing of sentence parts using two sentence pairs
Sentence pair No.1 ~
(ku= Kor totto pora su ani sayo kar. &/b‘!ﬁﬂfﬂlﬁlﬁ!ﬁlﬁﬁ@fﬁ*&'o

[haha ga onabe de okayu o tsukuri masu.))
English: My mother would make a big pot of porridge.

Sentence pair No.2

Collocation templates
>_ (@ kar; @/EHEY

{k= onaha anakne sipe kap ani Ker Xar. {@ o tsukurl))
s RINEAF 71D BT HEY E U=, (ani @;:T/@ [de @]
[chichi wa sake no kawa de kutsu o fsukurf mashi {a.])
English: My father used to make boots out of salmon skin. J
. B

Noun word translations (sayo; 558 [okayu] ) English: porridge, (ker; ¥t [kutsu]) English: boots

Process 2: Focusing of sentence parts using acquired collocation template
Acquired collocation template  (ani @ ; T/@ [de @]}
Sentence pair No.3 ‘ '
(ku= tekehe piro hi ta ku= kor totto noya ham uk wa tekkoloro ani nuyanuya.
RAYRNZIT BRI/, I3 e X OEE R IR O U S TR EL-,
[walashi ga te ni kega o shi ta foki wa , haha wa yomogi no ha o fotte tenchira de momi mashita.])
English: Whenever | hurt my hand, my mother would pick some mugwort and rub it between the
palms of her hands. l—

Verb word translation  (nuyantya; 4 {momu}) English: rub

Fig. 1. Acquisition of word translations using LEFL

two processes. The first process focuses on sentence parts using two sentence -
- pairs, as shown in process 1 of Fig. 1. In process 1, this LFL system acquires
word translations and collocation templates. Collocation templates express collo-
cation information to acquire word translations efficiently from various sentence
pairs. This LFL system acquires new word translations through the use of these
collocation templates. Details of this process are the following:

{1) This LFL system selects two sentience pairs that have two common parts.
In process 1, “ani”, “kar” and “T [de]'”, “& /{ED 2 {0 tsukuri]” are common
parts in senfence pair Nos. 1 and 2. ' :

(2) This LFL system extracts parts between two comtmon parts from Ainu sen-
tences and Japanese sentences; it then obtains word translations by combin-
ing therm. In process 1, “sayo” and “ker” are extracted from Ainu sentences,
and “3B /W [okayul” and “Bk [kutsu]” are extracted from Japanese sentences.
As a result, (sayo; B/# [okeyu]) and (ker; Bt [kutsu]) are obtained as noun
word transiations. The “sayo” and “3B/H [okayu]” mean “porridge” in En-
glish, whereas “ker” and “Bt [kutsu]” mean “boots” in English.

(3) This LFL system replaces extracted parts with variables “@”, and acquires
collocation templates by separating variables “@” and their adjoining com-
mon parts from senfence pairs. In process 1, (@ kar;@/% [@ o]} and (ani @;
T/@ [@ de}) are acquired as collocation templates.

! Ttalics express pronunciation in Japanese
2 s - . i
- % /¥ in Japanese sentences are inserted after each morpheme.
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The second process focuses on sentence parts using acquired collocation tem-
“plates, as shown in process 2 of Fig. 1. Details of this process are the following:

(1) This LFL system selects collocation templates in which Ainu parts, aside
from variables, have identical character strings to those parts in Ainu sen-
tences, and in which Japanese parts, aside from variables, have the same
character strings as parts in the Japanese sentences. In process 2, (ani @;
T /@ [@ de]) is selected because “ani” and “T [de” have the same character
strings as parts in sentence pair No. 3.

(2) This LFL system extracts words that correspond to var:ables from Ainu
sentences and Japanese sentences. In that case, this LFL system extracts
one word from Ainu sentences, and extracts one noun word, one verb word,
or one noun phrase, one verb phrase from Japanese sentences. This LFL sys-
tem obtains word translation by combining them. In process 2, “nuyanuya®
and “BLs [moma” are extracted from sentence pair No. 3. Consequently,
(nuyanuya; BELr [momu]) is obtained as verb word translation. The “auyanuya”
and “HE¥¢ [mom|” mean “rub” in English.

This LFL system can acquire various word translations by these processes. In
process 1, n:m lexical translations are also acquired, and I:n lexical transiations
are acquired in process 2.

3 Experiments and Discussion

Evaluation experiment used 287 Ainu and Japanese sentence pairs as experi-
mental data. These sentence pairs were taken from two books (7,8]. The average
number of words in Ainu sentences of all sentence pairs was 11.8. Among these
287 sentence pairs, 546 kinds of nouns and verbs existed. Their average fre-
quency of appearance was 1.98. All sentence pairs were processed by the method
described Section 2. In that case, the dictionary was initially empty.

Evaluation experiment showed a 57.4% recall rate with 72.0% precision. The
recall rate indicates the rate of acquired correct word translations among the
546 kinds of nouns and verbs. The precision is the rate of acquired correct word
translations among the acquired word translations to the 546 kinds of nouns
and verbs. In the 546 kinds of nouns and verbs, there were 356 (65.2%) kinds

- of nouns and verbs for which the frequency of appearance was only. This means
that this LFL system can acquire noun and verb word translations which the
frequency of appearances is very low.
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