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Abstract  As one of the method to overcome the conventional method based on Compositional Semantics, Analogical
Mapping Method that maps linguistic expressions into other expressions with the same meaning by the principle of
analogy has been proposed . In this method mappings are performed via the concepts (called as True Item) represented
by expression structures. Then this paper built a syntactic and semantic category system for Japanese complex and
compound sentences and gave their codes to 220,000 sentence patterns included in the sentence pattern dictionary.
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goodood
gjoooooooooooooooooooo
oogl, 20300goooooooooooon
oooooooooooooobbooobobooboboo
gdooooooooooooboboooboboboboo
4050600 000000O0DODOOOOOODOO
goooooooooooooboboobobobboo
goooooooooooooboboobobobboo

goo
ggoooooooooooooooooooo
goooooooooooooobooboobooboboboo
goboooboobobooboboobboobo
go000o00oo0oOooOoooorro8loooon
goooddoooououooobooobooobooboo
ggododdooooooooooboobooobooboboo
ggododdooooooooooboobooobooboboo



ooooooooooooooboboooboboboboo
OO0O00ooO0O0oooOoOooooooredlod, 12]
gooodoooooooooobobooboboboboo
gooooooooooooobobooobooboboboo
gobgoooogo
goboooobooomobooooboooboboo
ooO0oOo3ooooboooooboobobooDoon
oooooooooooooobbooobobooboboo
oooooooooooooobbooobobooboboo
02270 00000000000 [4]0O0O00O
ydooooooooooooboboboobboboboo
goooooooooooooboboobobobboo
goooooooooooooboboobobobboo
ooooooooooooooboboobbobboo
ooooooooooooooboboobbobboo
oobooobooooboon
gojdddododooooooooooooooo
ydooooooooooooboboboobboboboo
oobo0ooooboooboboobDb227y00000
gooooooooooooobobooobooboboboo
gooooooooooooobobooobooboboboo
oooooooooooooobbooobobbboo
ooooooooooooooboobooobobboboo
ooooooooooooooboboooboboboboo

ddddoooooooooda
gobooooob
gooooooooooooobbobbbboo
oooooooooooooobbooobobbboo
oooooooooooooobboooboboboboo
gopooooboogooo
gobomobooooobooobobooobooobod
gooodoooooooooobobooboboboboo
gooooooooooooobobooobooboboboo
oooOooDoOO0oOooomsoooooon
oooooooooooooobobooobobobboo
ooooooboo
goomoooobooobobooobooooboo
ooooooooouoooobbooobobooboboo
oooO0oOdp@e]oooocooooooooogo
gdoodooooooooboooboboobboboboo
gobooboboobobooobo
gobooboboobobooobo
goooooboooobooboboobmobooo

goooddooooouooooooooobooboo
ggdododdoooooooooobooboooboobooboboo
ggdododdoooooooooobooboooboobooboboo
gdodododooooooooooboobooobooboboboo
gobooooboooob
gojoooooooooooooooooooo
goooooooooooooobooboooboobobboo
gobooobbomooboooOonoooboOo4oon
goonooooooooooooooobooboobooo
goboooobooob
ggooooooooooooooooooon
ggodooooooooooooboobooboobooboboo
oooooooooOo@ouoooooooooo
gobooooogo
O

- P(0«)-e O0e(e)-0p (D)

000000000000000000
0.000a00000. 0O,000B00000s
-0oooooono

e 0000000 MONODONOONONNONoo
P(0.)0000.0000000000

C(e )DDODODODOROOODNODOODODO

0000000 O00000.000p0OO0000
,00000000000000a2B 000000
0000000eO0pO0O0D0O00O0OOOOO0O
000000000000000000000000
000000000000000000

0000000 O00000000000000
000000000P@.) 00000
00000000000000
O0OP(0.)00000000000e (0000
00000000000
0000000000000000000
0000000000000 00O0ROO000O
OO0s(e )DDOOOD
0000000000000
0000000,00000000000000
000000000,000000

O00DO0O00000000000000000
00000000000000000000000
000000000000000000

0000000000000000000000
000000000000000000000000
00000000000000000000000



oooooooog
X100 X20 X30 O 0 0 X400
X110 ,X2000X3oOox4oooo

gooooono
X1 X4 so that X2 X3
X2 is so X3 that X1 cannot X4

X1OoXe20oXsooooooooox4od
XigxXeoooooooooxs3go

X1O0X200O0O0OX3oOd

00 X10 X20 0 0,X30 X40 O
X10 X20 00 X30 X400 O

X10 X20 00 0O X30 X400
XioX2oOoooXx3sgox4aooooo

O|ojo|o|ojo|jo|o|o|o

NN\ AL

ood
ood

X1 X4 for fear that X2 X3
X1 X3 not to X2

X1is X3 for X1 is X2

X3 X4 in the case X1 X2
When X1 X2, X3 X4

If X1 X2, X3 X4
If X1 X2, X3 may X4

LN

O|ojo|jo|o|jg|o|o|Oo|#®

gboooooboobobooboon

oooooooooooooobbooobobbboo
oobooobooooboon
ooboobooooboon
oo ooooooo
gooodoooooooooobobooboboboboo
gooodoooooooooobobooboboboboo
gooooooooooooobobooobooboboboo
gooooooooooooobobooobooboboboo
oobooobooooboooo

IIEFI

DI:IDDI:I|—

ooboooooog

ooo
"LDEHT’WDHDDHDN
noooo|

goboooobooobooob

oo
oo

gooooooooooobooooboboboboboboo
oooooooooooooobbooobobbboo
oooooooooooooobbooobobbboo
oooooooooooooobboooboboboboo
oooooooooooooobboooboboboboo
gooodoooooooooobobooboboboboo

Oo0000O00oO0oOoooooono

000 00000000000
00D0O000000000000000000
00000000000000000000001
00000000000000000000000
000000 [14]0

gooooooooooooooooooooo
gooooooooooooooboobooboboboboo
gobooooboobobooboboobo

gboboobooon

ooo oo 0D 0000 | 00000 | 00000 oo
oooo o010 55,509 |36,063| 17,641 [109,513
oooo oooo 5,664 | 3,239 313 9,216
oooo|oooio 42,492 |(28,451| 5,038 | 75,981
oooo|oooao 5,638 | 4,028 781 10,447
0oooo 0oooo 12,510 | 8,175 | 1,530 | 22,315

ooooo
oo oo 121,913 [79,956 | 25,603 | 227,472

gobooooboooboboooboboooooboo
goboooobooobobooo
goboooobooboobooboobooooboo
goboooobooobooob
goboooobooboboobobooobo
gogoooooooooooooooooooon
ggjododoooooooooooboobooboobooboboo
goooooooooooooobooboooboobboboo
goboooobooo

oodo oOobooooogod
goboooboobobooobobo
gooooooooooooooooooooo
ggjoodooooooooooobooboooboobooboboo
goooooooooooooobooboobooboboboo
goooooooooooooobooboobooboboboo
gododdooooououooooooooobooboo



ooooooooooooooboboooboboboboo
gobooboboon
goooooooooooboooboobobobobobooboo
gooooooooooooobobooobobobboo
gooooooooooooobobooobobobboo
ooooooooooooooboobooobobbboo
ooooooooooooooboobooobobbboo
gobpoooboboobboobooboboooo
gobooobobooobooobo
gjodododoodoooooooooooboooboo
gdoodooooooooooboboooboboboboo
gooooooooooooobobooobobobboo
gooooooooooooobobooobobobboo
ooooooooooooooboobooobobbboo
goboooboooboobboooboon
oo ooooooooo
ooooooooooooooboboooboboboboo
(HooooooooOoooOooooooooo
gobooboooobod
-0b0ooobooon
@)ooooooooooobobboooooo

goboboo-0oooobooon
(3)ouoooooooooooooood
@GHoooooodooooogoooooooo
gobooooboooobooo
gjoooooooooooooooooooo
goooomobooooooooomoooboboo
goooooooooooooboobooboobobboo
ooooooogon
gooooboboobooon
ggooooooooooooooooooon
ggodododooooooooooboobooboboboo
ggdodododoooooooooobobooobooboboboo
goboooobooob
gooooooooooooooooooooo
goooooooooooooboobooboobobboo
gooo

dodooooooooogadad
gogoooooooooooooooooooo
goboooboboooboooon

goooooboobobobon

ooo 0ooo ooooo
oooo| ocooooo oooooo oooooo
A A A
Oo0O0O00O0OoOon Oo00O00O0oomn Oo00O00oOooOn
oooo AL __4 L AL__A AL __4
ooo0ooooooQn 0000000000
oooooo L AL A 1 AL A
ooooooooOQn ooooooooOoQn Opooo0ooooo
—A —A —A
ooooo oooooo0ooOQn 0o00o0O0O0ooon
—A —A
oooo| ocoooooooo oooooo 00000000000
A L_A A A L_A
000000000000 0000 | 0000000000 Oo0000000000O00Q
oooo A L ALA 4 A
00000000000 0000 00000000000000000000
4| L_4 ('Y A
ooo ooo ooo
oooo| 0Toooooooooon ooooooooo Do000000000o00n
L—A_A__A —AL_4 AL AL_A
ooo ooo
Dooooooop Do0o0000000000
oo 00 oo
0000000000000 Dooo0ooO000 00000000000 0000
LA L_AA ('Y | LALA A
0o oo
ooooOooooo 000000000000
000000000 L4 L4
ooo ooo 2400




oo Ooooooogo
gjododooodooooooooooobooboobooo
gdoooooooooooobobooboboboboo
gdoooooooooooobobooboboboboo
oooooooobbbooo2400obbobobDbon
gjoooooooooooooooooooo
oooooooooooooobboooboboboboo
oooooooooooooobboooboboboboo
gobooboboooo

ogofd oooooboon
gjoooooooooooooooooooo
ooooooooooooooboboobobboboo
gopooooo
goooooooooooooobbobobobobooo
oooOoooooO0ooOdr7joooooooogo
gdoodoooooooooobobooboboboboo
goo

oobooobooooboon

ooog oog gogjgoo

ooo ooo

0O

goood ooo

ooogood

oog 0oo

ooooo ooogood

ooooo

good

oog

0

ooo good

ooog

ooobob ooooooo

og

oo

oo

og

oo

ooog

og

ooog 13

oo 5

oong 10

ooo ooood 10

ONJjJu|O|lO|CjCcjCc|C|I0|I0O|wWO|d|lWC|IO | |OC|ON|N

gooogoo]l ogggd 1

oo 240

IN
w

233

gobooboboobbooomoooooooomm
ooomgoooooooobooobobooboboo
gdoodoooooooooobobooboboboboo
goooobbobbooODDOOOOOooOoO
gooboboobooooooboobileoooooooOO
gobooboooboobbooobooobon

goooooooooboboboooooboobooboo
goonooooooooooooooboooboboo
gooooobDbOoOownkooboboboboooooon
goooobobobi1zoooooooooooobob
ggodododoooooooooobooboooboobooboboo
goboooooobboooobobo23300000n
goboooobooobooon

000 00000000
0000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
0000000000000000000
0000000000000000000000
0000O000MMO0000000000000
00000000000000000000000
00000000MO00000000000000
00000000000000000000000
00000000000000000000000
000000000000

0000000000000000003000
[18]00003600([19]0 0000000 O [20]0
IPALO0O0OO0O0O0O0O0[21]00000000
00000000000000000000000
0000000000[19]000000000[20]
00000000000000000000000
0000000000000 0000000000
oooooo

goboooobooboooboo
oo

0
gooooooo
g0oooooao
o0ooooo
gooooooo
g0oooooao
o0ooooo
gooooooo
o0ooooo
googooo
gooooono
oad
0oo0gd
gog
ooad
00
googd

16

w
|

40
15
17
17

8
23
29

7
16
15
34
26
23
40
27
38
55

390

50

26
20
10
0
9
11
6
0
8
34
16
0
0
0
98
0

238

od
45
44
32
13
40
50
19
24
28
75
47
30
47
40
141
65
740

ooo

oogg

oo

oooo
oo0o

[y
ANVOO|MOIA|INIO|(OIN|D MO |W

©

od 96

<O0>0000000000000000O000b000o0O0




gobobbooobOoobobOooboooe,oood O
gdoodooooooooooboboooboboboboo

ododdoooogag

b OOoOoooooboboooogo
oo ooooooo
goboboooboboobobooobooobooobooo
gobooboooboboobobooboooboon
gdoooooooooooobobooboboboboo
goboooo
gooooooooooooobbobobboboo
ooboobboooobooobooobooobooo
oooooooooooooobboooboboboboo
oooooooooooooobboooboboboboo
gdoodoooooooooobobooboboboboo
gooobobloooobooooooooooogoon
gdoooooooooooobobooboboboboo
goboobooooboobobooboooon

gob bOOoOoooobbbooooono
oo ooooooo
gdoodoooooooooobobooboboboboo
gdoodoooooooooobobooboboboboo
gobooooob
gjooodoodooooooooooooobooo
ooooooooooooooboboobobboboo
oooooobooo

oo ooooooo

gododdoooououoooooobooobooboo
gobooobooboboobboobo

gooooooooooooooooooooon
ggoododooooooooooboobooboobooboboo
ggoododooooooooooboobooboobooboboo
gooooooooooooooboooboobboboo
gooooooooooooooboooboobboboo
gobooooboooboooo

gobooboboobo@moooooboooonogoon
ggododdooooooooooboobooboobooboboo
gbmoooooooobmooooooomo
goboobobooboomoooboobboobom
oo0ooooOOobobDOooboOoobOoobOooDboeon
gooooooooooooooboobooobooboboboo
gooooooooooooooboobooobooboboboo
goooddoooououooooooooobooboo
gooodoooooouooooooooboobooboo
ggodddodooooooooooboooboobooboboo
gooo

goboggboooooboooobooo
gooooooooooooooooooooo

goooddoooououooobooobooobooboo

goboobobooboboobooobon

gobgooobooao
gobooboboooboomooboooobooon
goooooooooooooobooboobooboboboo

gbobooooobooboboobooobo

oo goooooo gooooo ooboooo gooooo
ooo ooo ooo gooo ooo ooo ooo ooo ooo ooo 0100
gooo|ooo |(oooo | obooo goooo |oooboo ooo oooo oooo oooo |00o0o
oo oooo| oooo goooo |oooobo |ooob |jooooo |(ooooo Kw KW
ooo ooo oooo oooo
oooo oo oooo oooo oooo ooo
oo ooo oooo ooooo
ooo |00oo ooo goooo |ooboo goooo (ooooo
oooo oooo |oo0d
0od oooo ooo goooo |ooobooo oooo oooo
ooo
ooo ooo oooo ooooo
oooo oo oooo oooo ooo oooo ooo
0o poooo oooo oooo
pooo|ooo oo 0o goooo |0opboo gpoooo(ooooao
0od goooo |ooobooo ooooo (ooooo
ooo ooo oooo gooo ooooo (ooooo (oooobo |oooo
gooo|ooo ooo gooo oooo oo oo
oo oo ooo oooo oooo goooo (ooooo
ooo oooo gooo oo oo




ooooooooooooooboboooboboboboo
gdoodooooooooooboboooboboboboo
gobooboooboobobooboooboon
gooooooooooooobobooobobobboo
gooooooooooooobobooobobobboo
goboobobooboboooobo
gjoooooooooooooooooooo
ooooooooooooooboboooboboboboo
ooooooooooooooboboooboboboboo
gdoodooooooooooboboooboboboboo
googoo
gomobooooooboooobooobod
gooooooooooooobobooobobobboo
ooooooooooooooboobooobobbboo
ooboooboooboon
oopbooobooooo
gobooooboooobooobomuoonbooo
gobooboboon
gjoddodoodooooooooooooobooo
goboobobooboooboobobbooobooo
goooooooooooooboboobobobboo
00000000000 DOO<0OO0DO>000000
Oxgfgooooooooooboobooobobobboo
oooooooooooooobobooobobooboboo
oooooooooooooobobooobobooboboo
goboobooobooboooboon
gjddododoodoooooooooooooboo
gobobooogobo23obooooooooosooon
gooooooooooooobobooboboboboo
ddle0D0oO0OODODOOO0OO0OO0O0OO0OO0OOOODODOO
oobooboboooo
gjddodoodooooooooooooooo
ooooooooooooooboboooboobooboboo
gdooooooooooboooboboboboboboo

00000000000 000000000000
0 O 10 ASUKNID /efv2(0 |0 )$1{ckNSD Yef(Va.kako|NDAD! O
0)0 — N3 V(V4ND4).past when N3 V2.past NL

<0>000000000 000He went wild when he heard that.
x [0 20 N$1AckNLID /efV2(0 |0 )$14/ytckN3D Ycf(VA.kako|NDAO O
0)0 — N3 bepast V(VAND4).past to V2 NL
<O> 0000000000000 wes relieved to hear it.
x [0 30 A$LckiNLID /efv2(0 |0 )$1/ytckN3D Yef(VA.kako|NDAD O
0)0 - V2gm N1 V(V4ND4).past.
<O>00000000oooooo
Seeing the dead body freaked him out.
0 40 Ny$1itcfkNID /cfv2(0 |0 )$1NtckN3D YA kakold
~ With N(V2) of N3"poss N1 N3 V4.past.
<O>0000000000ooobo
With a wave of her hand she went away.
0 50 A$UtcfkiNPLO /efv2(0 |0 )$1ytckN3D YVP4.kakoD
~ N3 V2.past NP1 to VP4,
<O>0000000bboooooboboobbbboboobo
He overcame the handicap of blindness to become a great
scholar.
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to a slight acquaintance for assistance.

<0>00000000000000o0OO0OO0
| went to town, looking to a slight acquaintance for assistance.

0 20 A$INficfkiNIO MecfkNeO /ef0 O O $yef0 OO0 0 O
— N1 came to Tokyo from the country counting on N1"poss
N2's help.

<0>0000000000D00000
| came to Tokyo from the country counting on my aunt's help.

0 30 i<itkN1O >ftcfkiN2ickD 0 O kDO O O /000 cf0 00O
00 - <IN1> came to town, looking to an AJ(N2) friend for
assistance.

<0>0000000000000000O0
| came to town, looking to an only friend for assistance.
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<0>00000000000
| went to Tokyo where | could rely on my relatives.
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We flew through the clouds with the help of the instruments.
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| came to Tokyo from the country counting on my aunt's help.
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| came to town, looking to an only friend for assistance.
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O000)d - <IIN3> N(V4|ND4) where <I|N1> could rely
on <my|N1"pronposs> N2.

<O0>00000000000
| went to Tokyo where | could rely on my relatives.
o 040 ly<itkN1O >ftcfkiNP20 /cf0 O O Acf0 O 0 0 0
- <I|N1> came to town, looking to NP2 for assistance.
<0>00000000000000000
| came to town, looking to an only friend for assistance.
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- <I|NI> N(V4|ND4) after having V3.past <my]N1"pron’poss>
N2’ consent by persuasion.

<0> 000000000000 | care to Tokyo after having

obtained my parents’ consent by persuasion.

X

gooooo
gooooooooooooooboboboboboobooo
gdoodooooooooooboboobboboboo
gobo0ogoobz2270b000oooooobogn
googno
ggoooooooooobooobbobobobooboo
oobooboooboobboooboboobbooo
oooooooooooooobooboobbobboo
ooboo24000bbooboomuoooboogon
oobomobooobooobbobboobooooboog
gobomoobooobooooboooboooo
gdoodooooooooooboboobooboboboboo
gobobbo23sg0ggoooooboomoooon
gboboobbooboobobooboboobbd?29%
oomboboooooooobobobboogyshomm
gooob3robgooobboOoooobboav4o
oomoooocbooooooobooobooooo
gopboobobooobooobooo
gooooooooooobooobobobobobooboo
gdoodooooooooooboboobboboboo
gooooooooooooobobooobobobboo
gdoooooooooooobobooobobobboo
ooooooooooooobobooobobboboo
gobooboooobooboboon
goooooooooooooobobobbobooboo
oooooooooooooobobooboobobooboboo
gdooooooooooboooboboobobobooboo
gobooboboobooobooboboooobo

googd

[]O0D0DO0O0O00000O0O0000O199.

[ 000MOo000@mMin0000000Opp. 95-148, O
00001998
0ooooomoooooo-0oooooooooOo
0ooooooOoo1998

[4] P. F. Brown, C. John, S. D. Pietra, F. Jelinek, J. D. Lfferty,
R. L. Mercar and P. S. Roossin: A Statistical Approach to
Machin Translation, Computational Linguistics, Vol. 16, No.
2, pp. 79-85, 1990

T. Watanabe and E. Sumita: Bidirectiona Decoding for
Statistical Machine Translation, Proceedings of COLING-02,
pp. 1075-1085, 2002

[6] S. Vogel, Y. Zhang, F. Huang, A. Tribble, A. Venugopal, B.
Zhao and A. Waibel: The CMU datistical machine
trandation system. Proceedings of MT Summit IX, pp.
402-409. 2003.

K. Takeda: Pattern-based Machine Trandation, the 16th
COLING, Val. 2, pp. 1155-1158, 1996.

H. Watanabe and K. Takedas A Pattern-based machine
trandation system extended by example based processing,
17th COLING, pp.1369-1373, 1998.

M, Nagao: A Framework of a Mechanica Trandation
between Japanese and English by Analogy Principle, In A.
Eithorn and R. Barngi (Eds), Artificid and Human
Intelligence, North-Holland, pp. 173-180, 1984.

E. Sumita, H. lida, Experiments and prospects of
Example-Based Machine Trandation, 29th ACL, pp.
185-192, 1991
[11] S. Sato: An example based trandation and system,

COLING-91, pp. 1259-1263, 1992.
[12] Brown, R.D: Adding Linguistic Knowledge to a Lexica
Example-Based Translation System, TMI 99, pp.22-32, 1999.

000000ooooooOooOoOoOoOooooOoooo
0000000000000 0AAMT Journd, 0 OO DO
000000000 No.33, pp.1-7 (2002.3)

0000o0oooooooooOoOoOo0oOooooooo
0000000o0o0O0ooU00ooUo0ooDoUoOoooOoo
0 0O Vol.11, No.3, pp. 70-95 (2004.7)

[15) DODODmMOOOOOONDOOO, pp. 4856, 1987.

[16) OOOOO DOoOoOoOoOooOOOoOoO@OoOO), DOoO
O, 1963

[177 OOOO0OO0OO0OO0OODO0DMOO0DO0DO0DO0DO0DO0DmMOoOoooOo
0 (1992)

[ D000@mOo0000000000oooooooo

0 0 (1982

0000o00ooooooOooOoOoOo0oooooooo
00oo0o0o0oooooooom@oooooooooo
00 1997
[200 DODOOOOO0DMMOOOOO0OM OO0 (2002
[21] IPALODOOOODODOOOOOOOOODODOOODOOO

00 oooooOooesr

(3]

(9]

(8]

(9

(10

(13]

(14]

(19]



