oooobooooon

I
I
I
I
I
I
I

oo
oo
g d O gt

gooobooobooboobooboobooboobobooboobooboon
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gbooobooobooboooboobooobbobobobboobbooboon
OO0 of000000DO0OO0ODO0OD0DOODOODOODOODODOODODODODODO
000000000000000000000000000000 Power E/JOODO
0000000000000 000000000000067.3%000000000
gooobooobooobooboooboobooboobooboobooboon
gobobobbobooooobooboboooooobboooooobooooooobooboo
goboobooobooobooobboboobbobboboboboboobbooboon
goooboooboooboobooobooboobooboobobobooboon
gboooboobooboob

oobood:. DoOoobooooOoobobooooooDo

Automatic Rewriting of English Deverbal Noun
Phrases to Generate More Natural Translations
by English-to-Japanese MT Systems

TAKEHIKO YosHIMI

One of the major factors causing unnatural translation in English-to-Japanese MT
systems is the literal translation of verb-derived nominal constructions. This paper
shows a method of automatically rewriting the nominalization (the packed form)
into the one less packed, leading to the generation of a more natural and suitable
Japanese. We have carried out an experiment mainly centered upon nominal con-
structions where the head deverbal noun is pre-modified by a genitive noun and post-
modified by an “of” prepositional phrase. Having combined the proposed method
with our system Power E/J, we found that the method improved the quality of
translation for 33 out of the tested 49 sentences (67.3%) which include the rewritten
constructions. In previously proposed methods, measures against the unnaturalness
have often been taken at the transfer stage embedded in the systems. The advantage
of our method over the previous approach is that it is applicable not only to our
MT system but also to several other systems. An experiment with commercial MT
systems other than ours shows that the incorporation of the pre-editing module has
satisfactorily improved the quality of translations in two out of the three systems.

KeyWords: Rewriting, Automatic Pre-editing, Nominalization, Machine Translation

+0000(0)0000 0000000000, Corporate Research and Development Group, System Technology
Development Center, SHARP Corporation
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1 OO00d

goooboooobooooobboboboooobboooobbbbooobboooboD
oo obobobobobobobbbobboooboUUUUUo o
00o0o0o00o0ooo0oUoUoO0oO0Oo0o0oo (EnODOOO0OUOO0DOOOOOOD
00o0oo0o0oooooo (Jyooooooooooooo

(E1)  The BOJ’s buying of new government bonds is banned under fiscal law.

(JI1) 0DOOO0OO0OO0BOJOOOOOOOOOOOUODOOOOOD
O(E)ODOOO0O0O0 “The BOJ’s buying of new government bonds” 0000000000
0OoBOJOOOODODOODOOODOOOOOOOOOOOOOODODOOODOO BOJOO
goodooobooooboobbobobobobobobboobooobboo0ouuUoa
oo ooboboooboboboobbbobbobboobbboo0UUUUoa
goodooobobobobooooobbooboobog

000o00o0ooDo00o00oo0o0ooo0o0ooOooOoooDOoD0oOOooOoDooDOooUO (O
00 2000)0000000000000000000000000((0OO0OO0 ODOOO 1995
Yamamoto 1999)0 00 0000000000000 0000O (OO0 0DOOO 1985; Somers,
Hirakawa, Miike, and Amano 1988; Matsuo, Shirai, and Tkehara 1995) 0000000000
oo ooobboooboboobbbbbobbooobboodUUUUo o
gooooboboboboooobbbobboooooubbobooboo

goboobbdoouoooboboobboooobbobooooobobbboooooboboo
oo ooobboooboboobbbbbobboobbboo0UUUUo o
O0000000000000000000000 (Nida, Taber, and Brannen 1973, 00 00O
1983)0

gobobooboouooobboooogoobbb oo bbboooooboboo
oo booboboboobobboobobooobboo0ob0oUUUOo o
oo bboobobobobobbobbobboobbboo0UUUUo o
oo ooboboooboboobbbbbobboobbboobooooUuoa
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00000000 o0o0oo00 (Do0o00)0o00Do0o0DooOoUoooDoOoo0OOn
gbooooboooobooobgoobbobboobooobogoobooobobboon
gbooooboooobooobgobboobbooobooobooobooobobobooon
00o000o0o0o0ooOoO(0D)o0o0o0oo0o0oD0O0o0oo0ooDoO0ooooDoOooooo
gboooboboobobooobooooobooo

2.1 OJogOobobobOooobobobuoooobobobod

oo oooboboooooobb oo oooooobooo
00o000o0oOooO0o00oU0oO0oO0oOO0oo000oDO0O000o0oOoOUoOO (E2)000000
0000000000000 0D0000000 (E2)00000000 as0000D0O0OOOO
O000000000000000000O0 (D000 19750000 1983) 000000000
gooboooobooboooooobooooobooooa

(E2)  His three year’s stay in London brought him a great progress in English conver-
sation.
(E2’)  As he had stayed in London for three years, he made a great progress in English
conversation.
goooboooooooooboboooooooob bbb oooooooobooo
000000000 (E3)DO00D0000 “his absence from the party” 000 (E3) 0000
0000 “his being absent from the party” 00000000000 (E3”)0000000O0
00 “that he was absent from the party” 0000000000000

(E3)  We were disappointed at his absence from the party.

(J3) DOOOO0ODOOOO0DOOOODOOOOOOD

(E3’)  We were disappointed at his being absent from the party.
(J3) ODO0O0O00OO0O0O0OOO0O0DO0OOOOO0O0DOOOO0
(E3”)  We were disappointed that he was absent from the party.
(J3’) 0DO0O0OOO0O0O0O0DOO0OOO0O0DOO0OO0OOO0ODOOOOO0

gbooobooboboobooboboobobooboboobobobobooobooboon
gboooobooooboooboobboobboooboooboooboooboobobooon
gbooooboooobooobgoobboobboobboobooobooobobobooon
gbooooboooobooobgoobbobboooboooboobboobboobobooon
00o0000ooo00oUoooooooo0ooo (J3)yoo (J3yooooooooooooo

100000000000000000000000000 that0O0O0O0O0O000O0O0O00O0O0OO (Chomsky 19705
Thomason 1985; Siegel 1997)000000000000000000O0
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00o000o0o00o0o0o0o0o0o0ooOoUo0oOOooOoUoOoOOO (J3))ooooooo
gboooobooobobooboooboobboobboobboobboobboobbooon
oooo3sgooonog

22 000000

oo ooobooooooobb bbb oooooooooboo
000000000000 (00obDo00o0D)0000O0O00o00ooDoO0oO0ooDoOOoooo
00000 (Jelinek 1966; Lees 1968)0 00000 Jelinek 00000000 DO0OO0O0OOOOO
gobooobooobooobboooboooob oo ooobbuobobuoooo
goooooboobob bbb b b0 oooga
0000000 (00000000000 bDo0ooDOo0oo0ooooOoUoOOoO)oOooo
goobodoooboboooooobooooboboooooooog
odoodo oo ooooooooooooooboooboooooooooooooooo

gooooa
O He refused our invitation to a party.

0001 000100000000 that 000000 O0OO0ODOODODODOODOOOOOOOO
goooooooobobobbb oo oooooog
O We were disappointed that he refused our invitation to a party.

0002 000200000000000000 (000 1982; Declerck 1994) 000000
000000000000 00000() 0000000000000 0O0O (OOD
OOoo0oo)o(h)OOooOOoOoOoOoOooUOooDODOO0OO0OOUOOoUDUODODOD
() D0O0OO0O0DDODO0ODO0OO ofODOO0OD0O0OOd)0DO00DDUDDOOODOOOD
() J0D000D00O0OD (DDOO0O 1954, 000 000 1974, 000 1982; Declerck
1994)0
O We were disappointed at his having refused our inuvitation to a party.

0gob 3 bbb oob oo ooooobobooooooboo
0000000 (a)000 (¢)000000000000000
O We were disappointed at his refusing of our wnuvitation to a party.

0004 000400000 -on0O-mentd 0000000000000 OOOODOOOO
0o00ddbdO0O-ness0 000000000000 0O0O0OOOOOOOOOODOO
gooboooooon

O We were disappointed at his refusal of our invitation to a party.
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gboboooobooobbooobooobboooboobobooobooobooobobo
0000000000000000000000000%00000000000000000
gboooboooboooboooboboobo

3.1 0Ooogdg

0000o00o0oOoo0oUo0o (0o 2)000000o00o0DOoDoO0oOoooo
(000300000000 (D00 4000000000000 0DO0O0UDO0OOOOOO
gboboooboooboooboobboobboobboobooobooobobobboon
00000000 (00)yooOooOoUoo ()booooo0oooUOoOooDoOoooDoOoo
ooooooooboooboooobooooboboooobooobooboos4boboobOon

[ NPy’s ADJ" NOM of NP, ] (1)

OO0 (H)OooooooNOMOOOOOUOOOOOOOONOMOOOOOODODODOOOODOO
O000ONPsOODOD0O0O0OD00OD0O0O0DOO0OO0O0O0DOOOO0O0ODOO0 ADJOOOOOOO
00o000?’0000000000000000 (1))ODoOOooO0ooDoOODoOOooOOooDoOoDoOoooo
goobodobodooouoobooobooooooboooooobooobooboonooboobo
0000000000000 o0o0ooUo0 (E) 000000000000 0U0OO (E5)O
O0000000oooO0o00oUoO0oD () ODO0O0000DODOO0OO0O0ODOODDOODOO0OD
goooooa
(E4)  Relocation of the Futenma air-base is totally unrelated to Okinawa’s hosting of
the 2000 Group of Eight Summuit.
(J4) Futenma 000000 D0O0ODOOO 2000000 800000000000
gooboooooooooa
(E5)  Your fulfillment of this obligation will be important to the renewal of our deal-
ership agreement with you.
(J5) 0DOO0OOO0O0OOO0OOO0O0DOOOO0O0DOO0OO0O0DOO0OO0ODOO0OOO0ODOOOO0
agood
(E6)  Your negative consideration of our position will not facilitate mutually rewarding
marketing efforts.
(J6) DOOOO0OOOOOODOOOOUDOOOO0O0DOOO0ODOOOODOOOO0
goooooood

200004200000000000000000000O0DOOCOOC0O0O0DOOOOOOODOOOOOOOOOOOOO
goooooooo
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ddd0ooDoO0dooooOoooooooooo NOMODOOOOODDODODODOOOd
godooodooboooboobbbobb oo oo ooboboooon
00o00o0o00o0o0o0ooo0oo0o0oUo0oO0o0D ())booooooooo (L)oo
do00do0ofl0D00d0DdD0DOD0D0ONOMOODDOODOODODOODOODOONOMO
0000000000000 (1H)OoOooooooooo (a) “fulfillment of this obligation” O
00 “fulfillment” DO OO0OONOMOOUODOOOOOOOODDOOOOOOOO(b) “the city’s
destruction by the enemy” 00 “destruction of the city by the enemy” OO OO ONOM O0ODO
0000oooooOooooOo0O0000odooofbOnnooooooooDooooooonono
00000 (1)00000000000000000000 ()0 (b)) 0000000000
000000000 (h)Oo0O00D0O0O0O0D00O0O0DO0OUONOMOUOOOOOODOOO
O0000000000D00000((a)0 “fulfillment of this obligation” 0000000000
0000000 ((b)O “the city’s destruction by the enemy” O “destruction of the city by the
enemy’ 00 0000000000000 O0ODOODOOOOODOODOOO (J4HyO0DOOO (J6)0
O00000000o0o0oo0ooOD (1)0000o000000000OmNP, O NP, O NOMO
O0O0O0O0OONP,ONOMODOOOO NP,ONOMOODOODOODOOODODODOOO
(1)|:||:||:||:||:||:||:|NP1|:|NOMDDDDDDDDNP2DDDDDDDDDDDDBDDDDD
doooooooONP,ONP,OOO0ODOOOOODOOOOODOOOOODOOOOODOOO
00000000 (1)oooooooooooNOMOODOOOO of00000D00Ooo
doodooooNOMOOOODODOODOO0OODOO0OO0DOO0DOO0OO0DOO0OO0DoO0O0DoOooooan
00000000o0o0oO0o0oo0ooooD ()0bo0ooooo0oo0ooooOUD (2)000
goood
[ NP;’s ADJ” NOM to ADV’ VERB ] (2)

00 (2)0000NOMOOtoeOOOOOOOODOOODODOOOOO attempt O failured
request 0000000 (2)0000000000O (EnyOoOoOO
(ET)  The manager’s failure to properly supervise Palmer’s dealings caused the losses.
(J7) Palmer 000000000 O0O0D0ODOOO0OODOOOOOOODOOOOOOO
ocooooo

3.2 0O0O0OO0Ooooboooon

00000000000 ()oOoooOooUOoNP,ONOMOODOOOOOOOO NP, O
gbooooboooobooobgoobboobbooboooboooboooboobboon
gboooboooboooboobobobooboboobbobobooboobo

OO0 ()OoooOoooOoooUoooooooooooooooooooooNOMOOO

334000000000NOMOOOOOOOOOOOOOOOOOOOOOOOO
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Oof00000 0000000000000 0DO0OUDOO0DO0OUDO0ODOO (E4)0DOO0OO
O “Okinawa’s hosting of the 2000 Group of Eight Summit” 0 O “Okinawa’s hosting the 2000
Group of Eight Summit” 0000 00000000000000 (E4)00000 (J4)00
0000 (J4)oooooooooooooo
(E4’)  Relocation of the Futenma air-base is totally unrelated to Okinawa’s hosting the
2000 Group of Eight Summit.
(J4) TFutenma OO0DO0O0DOOO0O0ODOO 2000000 800000000000
gooboooooooooa
OO0 (H)oooooOooO0o0O00O000O0OOofO0O0O0O0O00O0O0O0D0O0D0DOOoOOO
0000000000000 00000o0000DoO0o0o0oDO (Es) 0000000 “your
fulfillment of this obligation” 00 O “your fulfilling this obligation” 0000000000000
00000 (E5) 0000000 (J5)000 (J5) 00000000000
(E5%)  Your fulfilling this obligation will be important to the renewal of our dealership
agreement with you.
(J5') ODO0O0O00DO0O0O0DOO0O0O0O0DO0O0O0DO0OO0ODO0OOODOOOOO
goooooo
00 (2)00000000o0oo0o0o0oo0oo0ooOooooooooDoO (Jryooo
gooboooooobooooooooo
(ET’)  The manager’s failing to properly supervise Palmer’s dealings caused the losses.
(J7) 000000 Palmer 0000000000000 O0O00OODO0OODOOOOO
gooooao

3.3 0DOOooooogo

0000000000000 o0oooooo0oooooo0oooooooOoooooo
0000 (0o0o0oo00)00o0o0o0ooo0o0oD0O0o0oo0ooDoO0oO0ooDoOoooo
0000000 ()OooOo (2)0o00o00o0o0oooo0oU0oUoODoOOoOOOoOoUooo
O000000ooo0ooooooooooooooo0o0ooo00oooooooooooooon
Oo00oo0ooooooooooooooooog

000000000000 [XY? Z (offte)]00000000O00O00O0DOOOOOOO
000000000000 000DXU00O0ooUoo0os00ooOooo (Doooooo)oo
OmyOOOOO (DOODOOOO0)000OO0OO0OYOOOOODOOOOOOODOOOZ
0 -ald -anced -ing[ -ion0 -ment0 -sis 000 0000000000000 OOCODOOOOO
00000000 attemptd failured pledgel request 00 0000000

0000o0o000oo00oo00oDo0o00 (70000000 OOOODOOOOOO
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00000000000 100009%0057.9%00005000000000000000
gbobooobooooboooboobbobbooboooboooboooboboobboon
gooooobooooogoboosigoboooooobobobooooooboooboooboOoooDoo
gboooobooooboooboobboobboooboooooobooobooboon
gboooboooboooboobobooboobo

01 J000oo0oobOooooooobobooooooon

00 00 00
57.9%(55/95) | 9.5%(9/95) | 32.6%(31/95)

3.4 0O0O0Oodg

s20000000000000D0000DO0DOODODOODOOOODOODODODODO
gbooobooobooobooboboobbooboobooboobooboboobooboo

3.4.1 DODO000OO0OO0OOO0OOOOOOO

gboboooobbooboboooboooboboboboobboobobooooboooobon
gbooooboooobobooboboboooboboobooooobobobooboobooboboon
0000000000000000000000000000004000000000000
gboooobooooboooobgoobboobbooboooboooboobboobbooon
gboooboooboobooboboobboobboobooboon

(1) OO000000DOOO0O00OD0 beOODOOODOOOODOODODOODOODODO
gboooboooboobooboooboooboboobooboobobooboo

(2) OO000000DOOO0O00OD0 beOODOOODOOOODOODODOODOODODO
bedODOOOOOODOOOODODOOODOODOODOOODOOODDOOO

(3) gooooooboooboo sobooooooobooooboobooobooboooboo

goooobooooboo

40000000000000(1)00000000000D0000D000000000NP;, 000000000000
0000 after0 before 0000000000000 0O0O0O0O0DOO (Quirk, Greeenbaum, Leech, and Svartvik
1985)0
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00000 ()ODOooOooOOooOoUooO0oOO0ooO0ooO0o0oo0o0ooo0O0oOoUHornby
000 (Hormby 1977) 0000000000000 DOOOOO

gbooobooobooobooooboboobobobooboooobobooboboo
goboooboobooboboobbooobooboboobbooobooobboobobooon
gboboooboboooboobboobooobooobooooboooboobobooon
gboooobooooboooboobbobboooboooboobboobboobobooon
gboooobooooboooobgoobboobboooboooboobboobbobobooaon
gboboooboboooboobbobbooboboboobboobboooboobobooon
gboooobooobooooboobbobboobooobooobooobobobobooon
googoboooboobooboboboobbobobooboon

3.4.2 0D000O00O0OO0OOOOOOO

00 2200000000000000000 (D004 0000DO0O0ODOOOOOO
(00030000000 0O0UODODOO0O0OO00O00U000O00D0O0U0oUO0ODOOUoOUD
00000000000 00oooooooo0Oo00Oo0000000DUDDUooooooDooOoOOO
0000000 (Grimshaw 1990; D000 1999)00 0 0 Dorganization 0 000000000
0000000000000 Odecoration 0000 00000000000000O0O00O00O00OO
destruction 00 000000000000 O00OO0DO0ODO0O0O0O0OOD (DO0ODO 19990000
0000000000 0ooooooooo0OO0O0000000D00D0DO0o0ooooOoOoODOO0OO
gdooooOoOoOoOoOoOooooooooooOOo

0000000000000 oo0ooOoOoOo0OO0OOoOo0oOo0UooOOOOOOOODOOoOoOO
000000000o0oooooooooO0OOO0000000DUDOD0DOoOoOoooOoODOODODODOO
0000000000 0ooooooooo0OO0O0000000D00D0DO0o0ooooOoOoODOO0OO
000000000000 0ooo00ooooo00oooo0o0oooooooooooooooOn
O0000000000000000000 (Hull and Gomez 1996) 000000000000
0000000000000 o0Oo00O000000000DO0O0OO00O0 NP, OOOO NP,ODO
0000000000000 0ooooo00oooo000ooooooooooooooon
000000000 0o0ooooooooo0OO0O00000000D0DUD0DO0OoooOoDOoODOODOO
O00000000D000000000 (Vendler 1967)0

000000000 0o0oo0oooOOo0O0O0O0D0D0oDUoooooooOoOoOOOooOoOOoOoOoOoo
00000000000 0000ooo0oo0o00U00U00oo0oOoOOOO00O0UUoOoODOO
0000000 (0000000 1974)00000000000000000D0O0O00O0O0DO
00o0o0o0o0o0ooUo0oooooooUoO (HooooooooooooooOooo
0000000000000 (a) 0000000000000 0O0O(M)DO0D0O0O00DO
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O 0 -ald -ancel -iond -ment0 sis 000 0000000000000 O0O0O0OODOOOOO
000000 attemptd failure( pledgeO request 000007860 0000000000000

3.4.3 0O00O0OO0OO

320000000000 (1)ODOODOUOOOONP,ONOMODOOOODOOOOOO
g0o0d0d00ooO000ooOO00OoOoOoNPyOOODOOO0DOODOODOOOODOODODOOOODODO
0000000 “last week’s revival of Super 301”7 00000000 O “last week” O “revive”
00ooO00o00oooooodoooooogooo NOMOOOOODODDODOOODOOOOOOO
0000ooOONP,ONOMOOOOODODOODOOOOONP,ONOMOODODOODOOO
O000ooooooo00o00ooooooooo00ooooooOoOOooODoOoOOoOoOoOooon
O0000o000ooooooooooooDooo0oooooooooooooooooon
NP, 0OOO0OO0OO0O0OD0DOO0000O0O0O0000O000DOO00O0OooOOo0oOoOoOoOOooOoDoOO

O00000ooo0o0oooooo00oooooo00ooooooooooDooooooon
ocooooog

4 0O00O0O0O0O

0000000000o0oO0o00o0o0o0ooOoUo0ooooO (3.30)00000 2270
gooooobooooooobboobooboooboooboooboo9snobonoo
gbooobooboboobooobooobooobn
gbooo bOooboobooobobobbobbooobobooboobboobooboo
gbooobooobbooboboobooboboobbooboobooboobooboo
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0000000000oO0o00o0o0ooDo0oooDoO0o (oooooOo)o
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0000000000000 200000 200000718% 0000000000000
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02 000000000

ooo oooo a0
ooo 00000 ooooo

oo 17.2%(39/227) | 54.6%(124/227) | 71.8%
000 | 4.4%(10/227) | 23.8% (54/227) | 28.2%

gooooooboooboobooooobooobooo noobboooboobooobooooog
woooosooooooooobobooooobooobooooboobooobobooboobo
0((00400)0000000000000D00O0O00DOOOODOOOOOOODOOOOO
obs4100000000000000D00O00O0O0ODOODOODOOOOOODObODOO
gboooobooooboooobgoobboobboobooobooobooobobboon
07.3%0000000
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gbooooboooobooooboobbooboboobbooboooboooboobobooon
gboooobooooboooobgoobboobbooboooboooboooboobboon
gboooboooboooboobon

4.2 0O0O0O0OO0OO0OO0OOOO

gbooobobooboboobobooooboboooboobobobooooboo
gboooobooooboooboobbooboooboooboobooobooobooon
goodb41000b000oooooooobooooooobooooooboooboooobooon
gboooobooobbooboooboobbooobooobooobooobobobboon
gooooboooboooboobobooboobo

4.2.1 0O0O00OO0OO0OOOOOOO

000000000000 o0o00o0o0o00300000300000330 (67.3%)0
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gboooobooooboooboobboobboooboooboobboobboobobooon
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67.3%(33/49) | 8.2%(4/49) | 24.5%(12/49)

41000 2000000000000 0O00O00OD0ODOOOOODODOOOOMODOO
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gooooobooboooobboobooboooo 40000

04 0000O0O0ODOO

0ood 0ood
ooboo 13
ooboo 9
oooooo 5

gboobooobooooooooobs410b00obooooboboobooooobDoooon
0000000000000 000000000000 (000) 0 following O including O O
gbooooboooobooobgoobboobboooboooboooboooboboobooan
goooooooooobos410booboooooboooooooobobooobooooooDo
CO0O00O0ODO0oOoOOfllowingd OOOOOOOOOOOODOODOOOODODOOO
o0oo0o0ooOoUooOo0oo0oo0UoOoUoO0DO0ODOOU0 (HWoOOooooooo
googoobood

gooboooboooobooooboobooobooboooD s42000000000000O0DOO
gbobobobooboboboobobobobobooboboboboboobobon
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