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Towards automatic extraction of Japanese/English expression pattern-pairs

DAISUKE SAINOO,t JIN'ICHI MURAKAMI,t MASATO TOKUHISA*
and SATORU IKEHARAT

Large semantical expression pattern-pairs are required for a pattern based machine transla-
tion. As the semantical relation between a source language expression and a target one must be
inspected by hand, it is necessary to assist in extraction of possible pattern-pairs. This paper
proposes an automatic extraction method for candidates of the pairs from Japanese/English
parallel corpus as follows: First Japanese and English expression are independently picked
up from the corpus. Next these expressions are connected each other based on the corpus
number. In our preliminary experiment, candidates were obtained from Japanese/English
corpus that consist of simple sentence pairs, and approximately 60 percent of the candidates
were adequate to the semantical pairs.

Keyword: expression pattern pair, parallel corpus, N-gram, automatic extraction
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01 00000000 (1)
Table 1 Example of parallel corpus(1)

gooo gooo oo
(1) oooooo the bath is too hot.
(2) oooooooooo he writes a fine style.
(3) ooooooooo this is a different article.

2.1 000000000000000000

00000000000000000000000000
0000000000D00000000000000000
000000000000000000000000000
000000000000000000000000000
000000000000000000000000000

0 100000000000be00000000000
00BCOOOODODOOOOOODOOOO (00O (1))00
00000000gh0000000000000GHOOO
000000000000 (000 (2)0

000 (1)00000000000be0000000BCO
000D0D0000000000000000000000 (2)
00000D000D000gh0000000GHOOODODOO
00000000000000

H 3L £
X&S(1:a[bcld (1:A[BC]|D
(2:e[gh]f (2:E[GH]F

01 00000000 (2)
Fig.1 Example of parallel corpus(2)

2.2 0O00O0OO0O0OOO0O0OOOOOOO0O0b0OOOn
goooboboobooooboooooooooooooo
gbooooobooocoooobooboobOooobooooooon
gboboooobooooooboooboobooo

HAX '
X&ES(D:a[bc|d (1):A[BC]|D[WX]
(2:e[bec]f (2:e[BC]F[¥Z]

02 00000000 (3)
Fig.2 Example of parallel corpus(3)
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0BCOOOYZOOODOOOOOOOOOOOO (000 (2))0
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23 0000
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0000000000000 00000000000000
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00000000000000000000000000
000000000000
00000000 00000000 0000
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0oooooo

24 000000
000000D00D0000000000000 20000
ooooo

00000O0bedOOO (1)0(2)00000000
00D000BCOOOOD (1)0(2)00000000
000O00WXOODOO (1)00000000
00000YZOOOO (2)00000000

0 200000000000000000 200000
000000 30000

02 0000O0OOOoOoOoooOood
Table 2 Sentence number of Japanese expression and English
expression
ooooo
ObcO ... 000 (1), (2)

oooo
0BCO .. 000 (1), (2)
OWXO .. 000 (1)
0YZO ..000 (2)

03 O0O0OOoooo

Table 3 Corresponding percentage of sentence number

0 §] AEGEEEEEEEEE

ObcO OBCO  100%(0 (1),(2) 0000(1),(2)000)
ObcD OWXO 50%(0 (1),(2) 00000 (1)000)
ObecD 0YZO  50%(0 (1),(2) 00000 (2)000)

oooo0oo0o0o0o0ooooocoooDO0O00bcO0OO0O0O
00yzoooooOoOoOOoOOoOOOOOoDODDO

3. 00oooobooboobooooooboobooobod
go

3.1 N-gramOOOOOO
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gram000000%000000000000000000
0000000000000000000000000000
N-gram 000000000000000000000
e 000O0DOO NgramOOODODOO?

e 000ODOO NgramOODODODOO?
00000000000000000000000000
000000000000000000000000000
000000000000000000DO0000000
ooo

0000000000000 N-gramO0O0O0000OO
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03000000 (1)00 ABCDEOOD (2) 00 FBCGO
00000000000 (1)00 (2)0000000000
000BCOOODOOODOOOOOO N-gramOOOODO0
0000000000000000BCOOOO0O0OO0
000

%(1). A[BC|DE
%(2). F G

03 0O0oooooono

Fig.3 Example of uninterrupted collocation

3.1.2 OO0OO0OO0OO0OO0OO0OC0O0O0
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oooooooooboooooon

(1) 0ooOo
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0 (2) 00 GBCDHIDO (3)00 JBCOOOODOOOOOOO
0 4000 BCDOOBCOOCDOODOOOODOOODN
ooooo

:ﬂn.AE!!IEF

%(3). 1 JBC

04 0DO00ODO0ODO N-gramOODOOOODO
Fig.4 Example of uninterrupted collocation

by N-gram
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Fig.5 Change of noun
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04 00000000 (4)
Table 4 Example of parallel corpus(4)

ooo ooo oo
(1) ooooooo brevity is the soul of wit.
(2) ooooooog he is sure to come.
(3) oooooo it sure is cold.
(4) oooooooo superstitions survive.
(5) ooooooo he swore off drinking.

OO0 NODOOOOOOOOooOooOobooOoooo 28,000
ooooooo

040000 NOOOODODOODOOOOODO 50000
00000000000000 beOODOOO (is, am, are)
000 is00000 (was, were) 00 wasO0OODOOOO
my,your 00000 NsOOOOOO

05 00000000 (5)
Table 5 Example of parallel corpus(5)

ooo ooo oo

(1) NO NDOOOO N isthe N of N .
(2) NOOOOoooo N is sure to come.
(3) oooooo N sure is cold.
(4) NODODOD N survive.

(5) NOOooooag N swore off N .
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43 0000
00000000000000000000000000
0000000000000000000000000 50
0000000000000000000
0o00000000000000000
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00000000000000000000
000 (1)0 o000 0000000

000 (2)0 cO0ODOO0 O OODODODOO
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uoooboooobooboooooooboocobooooboobood
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5. O Oogano
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gobooobooooooobobooboooooooboooo
000 N-gramOOOOOOOOOOOOOOOODOOOOO

goooooooooooooooo

5.1 OOOOOOO0

goooooooooobooossonbooboooooooon

5.1.1 O0O0O000C0COO0OO0OO00OO00

0000000 NegramOOOOOOOOOODOODOO
goboooooboooooooooobooobooooooboo
gooooo0oo0oo 40000000

gos000000000000000O00DO0OODO
gboooboooooooobooooooooooo

gooboooooobooooooboooobooboo
gbobooboooboooobbooOOoobo ebO0OOoooboOoOog
oob woocbooo

06 0000 (1)
Table 6 Example of evaluation(1)

“o 7 oooo he is still
ooooo this is my
ooooo it stopped raining
ooooo I met him
goooooo I have a sore throat
“a”» goooooo on the hill
ooooo she married a

ooooOoooo
gooooooono

I had to walk it
it is not too late

“x 7 oooo he is a
goopood the ship is
gooooo is out of
goooooo he is well

5.1.2 000000O00DOOO0OOO

oboo0o0obD NegramOOODOOOOOODDDOO
oboooooooooooooooboooooooood
gooooooooo etogoooan

gosob0b00oboboooobooouobobooooo
gboooooooooooooobooboboooooooon
goobooooooooboooooooooo

goobooooooobooooooooboooobooboo
goooobooooooobboooboo rOo0ooobo0oo
oob woooDbOoo

5.2 000 NOOOODOOO

ooo NDOOOOooDooooboboooo 2s8,00000
gooodooooan
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07 0000 (2)
Table 7 Example of evaluation(2)

“o 7 gooo he is still
ooood this is my
ooooo I met him
goooo it stopped raining
gooooooo thank you for your letter
“a” oooo to school by bus
gooooo they complain of the
ooooo does not know how to
goooo he is good-looking
“x 7 oooo he is a
ooooo people will talk
ooooo in the door
oooo sick or something

5.2.1 000 NOOODOOOOOOOOOOOOO

000 NOOOODODOOOO0OO0O0O0O0 N-gramOODO
gbobooooooooooobooobooooobooOoooooon
goooooooooobooooooobobob 1300000
oood

goso000000000000O00OO0bOO0O0DO
gbobooooboooooooooboooon

goobobooooboooooboooooboooooo
bobooooobooooboobobo sbuoooobobood
goo 1ooo0o4aad

08 0000 (3)
Table 8 Example of evaluation(3)

“o 7 NO NODO N is short in N
NONO N and N
NO NOO N and N

NO NODOOOOOD
NO NOOOOo

N wears a N
N is good at N

“a”» NONONO NOOO N is the N of
NOOODOOOD N has a
NO NOOODO N went to
0o NOO N in this N

“x 7 00 NONONO N is a
00 NO NO N of N
NO NDODOO to N’s N
NO NOODO N’s N is

5.2.2 000 NOOOOOOOOOOOODOODOO
oo NODOOOOOOOoOoDDoOOOO N-gramODOO
gbobbobooooooooooooboooooooooan
gooooooobooooobobOOoboO0oboOoD 4380000
goog
gosob00o0obooooooooboouoooboooooo
oboooobooboooboooooooobooooon
goobooboooobooooooooOoobOobooooo
gbobooooooooooobobosboooobooo
goo0O 10000

53 0 0O O
01o0oooooooooooooDo
gboobooobooooboooboobobooboobooboo

01170

09 0000 (4)
Table 9 Example of evaluation(4)

“o 7 NO ND N and N
NOOO N is low
NOOOD N is short
NO NOOO N is short in NV

“a”» NOOoOoo N bought a N
NOOOooo N has a
NO NOODOOD N went to
NOOOoODo changed N’s N

“x 7 NOOO N have a
goooo NOo N is a
NOOODOoOoo N of the N
NOOOoOoOoD N is well

010 0000
Table 10 Result of experiment

o 0 x ooo (1) (2) ooo
oooo 22 | 10 | 18 44% 64% 74
(0ooo)
oooag 12 | 17 | 21 24% 58% 161
(0ooo)
ooooo 7 | 23| 20 14% 60% 130
(Cooo)
ooooo 4 27 | 19 8% 62% 438
(0ooo)

uboooobooooooboooboooboooobooooon
ooooooooooo
gooobooooooboooboooboooobooboooonoooDo
oboooOobooooocoobooboooooboobooooon
oooboooooo
ooobobOOoDO0000o0oo0oooooo0ooooDoo
oooo0ooooUo (2)oooooo

6. O O
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oooo0O000O0O0D000000000000000 N-gram
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goooobooooooooooboooboobooooooo
00000000 NOODODODOOOOODODOoOODOoO 8%00
00000 0oooooooooooooooon (2000
0e61%0000

oo0 (2)oooooouooooooooooooo
uboobodoooooooobooboooooooooooo
booooobobooobooboooboobooobooooboOooobon
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011 0ooo
Table 11 Example of modification
o0 NOO N in this N
(boDo) | OO NOO N N in this N
NOOoOoo N bought a N
(0O0D0) | NO NDODD N bought a N
NOOOoooo N has a
(00D) | NO NOOODOO  Nhasa N

gobooooboboooooooooooboooboooooo
obooooooooooboobooobobooboooooboobooo
gobooooooooobooooboboboooooooooboon
gooboboooboooboobobooboooooooobobooo
goooooobooooboooo

6.3 ODOOO0O
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6.3.2 ODO00O0OO0OO0O0OO0OO0O0O00
goboooobooboooboobooooooobooooo
gbooooooobooooobooooooooocoooobooon
goooooooo
000000000000 MmMoO0O0D0I play baseball.O
000ooUoooooooo (o 6)o
OebOO0oooObOOobOOoObobOOobDOoODbDObOOOOoboo
goboobooboooooooooooobobooooooooon
000000000 (booooOoo)oooooOoooo
(0ObOo0ooOo)0Dooooooooooo

(HA) FAIERET 2.

(#3) | play baseball.
F3E g

06 00000
Fig.6 Position of part of speech
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(1) DOoUOOoOoOoUOOUOOUOOOOOOOUOO
(2) ODOOOOOOOUOOOOUOOOOOOOUOO
(3) DOUOOOLOUOOUOOUUDUOOLODOUDOO
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