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Translation Rules for Japanese Noun Phrase ”A no B”

SATORU IKEHARA + JINICHI MURAKAMI+t
and KENJI MIYAMOTOttt

Capability of the translation rules for Japanese noun phrases ” A no B” described using syn-
tactic and semantic word information was studied. First, 2,000 Japanese noun phrases and
their translations were extracted from ” Anchor Japanese to English Dictionary” and English
translation patterns were classified into 57 formats. For 8 formats of those which frequently
appear in the sentence, translation rules were constructed using the syntactic attributes(26
attributes) and semantic attributes(2,700 attributes) for Japanese nouns. The rules were
evaluated applying to 1,000 examples. The results are as follows; Cover ratio of rules was
83.3% which is little lower than aimed value (90%). As for the accuracy of translation, the
translation ratio which coincide to the exemplified answer was 69% . This values increases to
76% when including the examples which were judged semantically correct. There are many
examples (18%) which turns wrong depending on context. These are not always incorrect so
that definite error was only 6%. From these results, it is said that 80% of noun phrases can
be translated correctly by the relation of syntactic and semantic information for nouns but
remaining 20% requires other information such as the relation of a verb and a nouns.
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Table 1 English Tranaslation Format and Frequency
# 0O 0o (@) | # oo oo (@) | # oo 0o (0)
1 AOOODO + B 417 20 A(00O ed) + B 3 39 thands to A 1
2 B of A 190 21 B by A 2 40 instead of A 1
3 A+B 113 22 A@COO) 2 41 more + A 1
4 AOOODO + B 96 23 of A(DDDDDO) 2 42 some + A 1
5 A 56 24 A by B 2 43 ADD) 1
6 Bin A 54 25 | Bfor A(DDD) 2 44 | BofADOD) 1
7 0o 23 26 B(OO)of A 2 45 among + A 1
8 B+ A 20 27 B about A 2 46 as + A 1
9 B for A 19 28 A+ B(OO) 2 47 a lot of A 1
10 B(V) + A 18 29 B to A 2 48 a lot of B 1
11 Bon A 14 30 AonB 2 49 lots of B 1
12 B 10 31 | one’s B(OD ing) 2 50 almost all A 1
13 B from A 8 32 about A 1 51 B(ODO) by A 1
14 Bat A 5 33 due to A 1 52 B(OOO) + A 1
15 B(ODO ing) + A 4 34 to + A 1 53 owing to A 1
16 B+ A(@0O) 3 35 during + A 1 54 these B 1
17 A(0OOoD) 3 36 behing + A 1 55 | the number of A 1
18 | B(OOO) + A 3 37 by + A 1 56 | A(DOO) + B 1
19 A of B 3 38 from A(DODO) 1 57 B under A 1
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Table 2 Cover Range of Translation Rules

# goooooooo ooooo
1 A's +BO 00000 my father
2 Bof AO 000000 price of car
3 A+ BO 00000 pine tree
4 | ADODOOO4+BO 00000 rainy day
5 Bin AO ooooooo
university in Kyoto
0ooo 00000 moonlight
7 B for A D 0000000 responsibility
for the incident
8 BonAO 000000 rock on the shore
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Table 3 Semantic attributes for Yokoyama, et al.
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Table 4 Semantic Information used in Describing Translation Rules
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Fig.1 Syntactic Code for Japanese Nouns
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Fig.2 General Noun Semantic Attributes System

o000 BOODODOOOOOOOOOOOODOOOO
00000 A00OO0BOOOOOOOOOOOOO
000000000000000Y 00000000
oobooooooobooooooo
goboooooooooooooboooooooboo
goooooooooooobooooooooobooboo

gooooooooooooobooboobooooo
goooooooooooooooooooobonboo
goooooooobooooboooobooooDboo
ooboDooooooboooobooooooooo
ooooooooobooboboooboory0onoooono
Oo0o000000o0ooooooooo0oO AOO
OBOOOOOOO0OOOOOOOODO40000
goboooooooooboooooooooooboo
agooad
3.3 ODOOoOoOooon
guboooOoooooooooo 11040000
gooooooobooboooooToooooooon
goooooooooooooboboooooobobo
50000000000000DOO0000O0DODODOD
(1) DoOoooooOoooooo

(a) Ob0#l000000OOODDOOOO
uooooboobooodoooobooboooboo
20#6000000000000000
ooooo
ooooooooocooooooooboo
ooooboooobooooooooooboo
ooboog
jobobooooooboooooobo 2
oooOos0#30#44 00000000
Uoooooo20#20#3000000
obobooooooooboobooon
ooooooooooobooooooboa
ooooboooooooooboooboo
gobooooboooooobooooo
oooooooooooooooboooo
5UO#5 ~#1000000000000DO
4000000000000 000O0OO




Vol. 43 No. 7 OAQ0 BOODOOOOOOOOOOOOODOO 5

Os 0000000000000 00000D000#nmnO00000O0COO
Table 5 Translation rules for 0 A no BO
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1 0ooooo 00D00D0D000A O BOoOOoOoOooooooooo 000000
2 ooo 0000000 000+B
00000 (000,000) O,#4 0 ,#536 00 A’s+B
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Table 6 Evaluation Results
oooooo oooao
oo oo
oo 00 (%) | 0000
0 574 0 57.4% 68.9%
oo o 58 0 5.8% 7.0%
gooo 5] 150 O 15.0% 18.0%
x 510 5.1% 6.1%
oooooo 167 O 16.7% —
0og 1,000 O 100.0% 100.0%
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Table 7 Examples of Translation Errors
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tommorow this time(0 0 0)
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Table 8 Examples of Context Dependency

# ooooooo goooo

ooooooooooo

0oooooooo
0oooooooo
(54 0)

goooooo
teacher’s letter(0 0 0)
letter from teacher(O0O)

o0ooo0o000o0oo0oo000000on

O The letter from my teacher was full of warmth.

goopoood
Ryokan’s calligraphy(0 0 0)
calligraphy by Ryokan(OO)

ooooooooooooooooodg
0 Our family’s treasure is a sample of calligraphy by Ryokan.

goooobooooo
tempo of drum(0 0 O)
drummer’s tempo (0 O)

gooooo0o0000oooboO0o0O00O0boobooOo0o0o

0 The drummer’s tempo was out of beat with the music.

gooooooo
yesterday’s heavy rain(0O0)

2 goooooooo
oooo

(78 0) heavy rain yesterday (0 O)

goooo0d0o0d0o0oOooooooooooono
0 The heavy rain yesterday did great damage to that town.

oooooooooo
yesterday’s Ueno Park(O0 0 0)
Ueno Park yesterday (0 O)

0000000000 10oOooOoooooooo
0 More than ten thousand people thronged to Ueno Park
yesterday.

gooood
today’s young people(000)
young people today(00)

0Ooo0o0oo0o00oo0ooo0oo0,00000000000
oooooo
0 Young people today don’t read much because for one

thing, they have too many other things to do.
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goooooo study of phisics(00O) 01 want to study physics at Kyoto University.
(180) study phsics(00)
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shopping of food(O 0O O) 0 My mother has gone to buy food.
buy food(O D)
goooooo ooooooOooooooooo
eruption of the volcano(0 0O 0) | O The volcanic eruption made the earth shake.
The volcanic eruption(0O)
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