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Abstract : We previously proposed a method of Machine Translation Using Inductive Learning

with Genetic Algorithms(GA-ILMT). In GA-ILMT, translation rules are automatically acquired
from given translation examples. Therefore, the ability is required to acquire the translation
rules for which the English and Japanese correspond. However, in GA-ILMT, the ability that-
acquires many effective translation rules is not enough. In this paper, we describe GA-ILMT2

which recursively acquires many effective translation rules by focusing on the local parts.
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K 1: GA-ILMT @ A7 ARERR

Translation examples
(He likes tennis. B X 7=X At 3% TT.)
(He likes tea. i 1% £ M 7& TF.)
Extraction of a common part and different parts
Different parts
{tennis; T=2X)
(tea; BHR)
Common part
(He likes @0.; 1 I$ @0 A% 8% TY.)

sentence translation rule

2: BIRRA— VIR O BRI

part translation rules

GA-ILMT TiZ, 2 D X 5 IZCAERE LR
S0 LT, Ll L RTINS, B
LEEgRA— LB T R OMEZ LB
PEzATV, EHR5—(bEITH. LA L, ZO
FWETIE, FB LUV TXLEOEEMESE L 72
THIEERL— LV EZ BB TERNWI LRMEE
2D,

AFETIX, ®W2? (ténnis; 7=A) X (tea;
BE) OX3R2XTrLE0BENZERDOS
SRR ESSEFRA—L LTS, ZRICHLT,
(He like @0. ; /13/@0/#3/lF% /TF.) DX
23 e LTO%E A OSSEREZ IHFv— &
T 5.

3 GA-ILMT2
3.1 E*%ﬁ%iﬁ

Box b, CHTET D2RBHREEET L8N
DE—BEEERO LD ITABEM T, Thig, '

STRIFRA—VE D BETRRS, JROCL EORID
SHEBHRERS TIZH VBT Z L OTE DN
ThHs. XHLOEVEEL TS IV &id, X
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TEERTWAHEINE AT ATREMIHMEN B2 6
N5, FRCHLT, GIVBET ZEAEELLIR
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%l % i, (It starts in thirty minutes. ; Z4/i3/
30/ /lCHE/EED /ET) BT, =
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EEEY /ET) PRABOMSEEERTIL
2, BRI ThONEBRA—ALTHS
LEZLND.

FFL—/L (QO starts in @1 minutes. ; @0/
13/Q1/53 [T C/HE/MAED [ET) ZINETO
GA-ILMT CEHBTAHZLE%EXS. GA-ILMT
T, XA TOREEOR VRN ER S
A7, "starts in ~ minutes” %5 CEIRREIA B
B2 oMELRS, LL, ZOLIRERLE
FXHERE L FET HAERETEY. £, 7
FELEE LT, BT TR TSBA
FERLIZ OV THREWVEEMMSER SRS, BlZ
£, BRI L LT (It starts in thirty minutes.; €
NJi3/30/53 /7 ClIE/EEY [E9) & (His
English lesson starts in five minutes. ;% /D /%3
[DJEE)IZ) B /5% EEY [ET) BEX
iz & LTH BARBERUCBNTL, 72T
L RBIZT BERES Lo TLEY (@O starts
in @1 minutes. ; @0/1X/Q1/% /7= T/iE/96EY /
(7)) REHTHILENTERY. ZDXDI,
GA-TLMT T, B — L OBELENIERIC
B LW, Ak, BB & WEREIZ BRI
PEZTVBDIZ bbb TR LS
TERVLEVIRRERA TN, B, 2ok
5 REEIE A EL 2512, £, AARERI
DOREADPEHENAT DIZEWRT .

FRACH LT, GA-ILMT2 Tit, &kl
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Part translation rule
Gt 42 (thirty; 30)
Given translation.~ example ’_‘::,«': -~

(K'starts in thity minutes.: }ﬂ/«:/so/ﬁ/f—t/fi/t&it}/ﬁ )

l A ition of sent rule
using part translation rule
(@0 starts in @1 minutes.; @0/13/@1/1=T/IE/¥EY/ET.)

3. WHERAL—LEHWEXEHRAL—AD
5
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(2) SCEHAR L — T B\ TR 53 00 i 25 35
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LA CH E R AR T 5

(3) SRRV — VB W TEER S O oA
IR OB FEET 256, BERO O
AR, HEE S 6 X OKEEE LUK
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Transiation exampie
(Old Faithful will biow /o thirty minutes.;

F—IK/ /TTARTN | /12/30/ 2/ T/RE/ LA B/ TLES.)

Sentence translation rule ¥ ¥,
(They are going to leave j7 @0 ”' minutes.;

5/ 2700/ 5/ L/ t=b/HR/TH/TLES. )

Acaquisition of the part translation rule

using sentence translation rule
part translation rule

(thirty; 30)
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T.) OEEEFSBFREIL L 2720 FELT
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SOBRRITIZHSFL— L L LT (Aki; bE/
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BRIV E LUTHER TG TV, 20X
A B DERBROACE SO THETIE, —
B SNEERA—LIE SHAE DR OMETIC
Lo TEMEDEASAEL, EMZFHESEEE
4. LaLl, GAILMT2 T, #HoEsRL—L
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Ju (This is not @0. ; =55 /iX/@0/) DOREMERE
T 5. i, MAAbEDOEa—VU R
FA4yricESE, BREREFA -V LHESH
5 EHEREIEMTS.

DX ST — L DB EDED—D—D
R LR SERRA—VEFHET S Z 2I124D,
BEREFL—LE RE T RVWEFRLV— L2 X
0 ERECHIRIT B 2 & AEREL 72 5 [12)[13][14].

4 tEREFTEZRER
4.1 EBEEE & VMBS
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T U—AR[16], £LT, 1% 2FELRBFR
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1,759 & M-, £, ERT—FILE, ¥
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XxEAWE. FEF—F OOV EERIT
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F i, ERT—ZOBTOFHEERIT 6.4 HiE
ThBH. EBREITOE, HEoUHREIIEL L
7. EERUE, 1 XTORRRUEE{To-14IC, &
ERNEARBTRERICOWTITE DFREE LWVER
BEx, FEERVE LT, 2B, £lSh
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EHNLRREL L.

(1) 2 & AT B R R BB S 1E L 72
WIE LUEIREE R

(2) R ENI-HFERICRBRFELIFLETD
B, RERFECRFELHTEIDDHT LT, &
ZICIE LWEIRREER DG S h 5 BIRRE R

12 EBEHE

#£ 112 GA-ILMT2 OB S BREBL2RT. &
10 () ROBERIITHD. £, ADH
REOHEEEZK5ITRT. RS5OLL 2L L7IE
Lessonl #*% Lesson7 IZZNZERIG LTS,

* 1: GA-ILMT2 &2 FRR
Bl BHRE
61.1%(670)

B BREONR

KEFER L | REFEDD

41.6%(279) 58.4%(391)

Effectiveness translation rate{%]

8 | L1 L2 L3 14 LS L6 L7

Number of source sentence[ % 100}

X 5: BHLRBREOHS

4.3 EE

FLUICRT LI, AORBREI61.1%L
ooz, GA-ILMT2i%, &VWEEM 2R -7

FEEVHEE CHELRWVRRETH-TDH, &
D& DFESRBFRAL— LV EEBESRT L L
%E%tbfwé Li=28oT, BRREIRESR
, BERZBRAL—LVOEROD L TEIN
%@awmkoﬁ%ﬁﬁbt.%@ﬁ%,ﬁﬁ&
FHERAE S 670 30 572 AN RERBRLV—L
AWz ik v8EanizboThoTz. Eie,
90 XAFE T — X IZE—DOBRFIBBEZEZ D
DTN DBRIRATRE L e B BT L5 H D
Thotl-. LT, HHOHMSBERDOESTND
BN —NVEFERLTOBED, EROZED
GBI b OB XHFMELE. LEB-T,
B HRERD 85.4% B RERFFRN— N &
ALTwWiEzZsichs. Zhid, GAILMT2 A
BERBRN— N OBEEIT o L THRER
RREERLTVWBAZEEZRLTNS.

B %X, JR3C” How far is it from Kyoto to
Hiroshima? " {Zx LT, A INAECEFRLV—L
X (How far is it from @0 to @17 ;;@0/A>5 /@1/
EFT/ED/I W/ OJEBE/B BV [ET/HT)
Thotl. ZOXHRN— LV OBEERER 61
e 61T RT & 912, GA-ILMT?2 T4
EOFELEPENFIREIA 6 T, BT
FRTDHZ LT Y IERA— (How far is it
from @0 to @17 ; @0/HH/QL/ET/ED/L L
b‘/@/ﬂﬁ%ﬁ/?ﬁ*/db@/iﬁ”/?ﬁ") EEBTHL
BAERE L e o7z,

6127 L7z (here; ZZ) = (your school ;
BRI D)) 72 L OWGERAL—ME, D
ZH PR THORE : OBEMRIFHNEE 2
bhd. ZLT, TO XD REIBRA—NVIZX
B33 BWTHRICE 91T, MoFEL OF
BRIV, GA-ILMT2 T, Mg s OBEE
MERFWERSRRA—VIZE EFFRICHA IR
BHEENEL DD, HFRL—L L LTOFHE
BERD. ZORER, BERXHFRN—LOER
CESMBEENG. £, TOBEBINRER
IEFA—AEBHNWBZEICED, A5RDEE
BRESFRAL—VPBEAREE 2D, ZDXOIZ
GA-ILMT2 T, FHRMICEERBIRA—1L %
BIF LTV BAEF>Z LT, FHEHORLE
HEBTE .



Translation example
(There is a restaurant pear horo

pat) Q/ﬁs/[_/blfi‘//iﬁ/ﬁj"}/i'f )

Sentence translatjon fule ,
(We’re pear @0.; "

bi=U/tb/1d/@0/ DAL=/ ET . )

Translation example
(Can you tell me about your school?.;

WJGJ/#&/MI/M. LN/BL/THROES /1) .

Sentence lmnslatlon rule 'ﬁ
(He is going to tell us about @07;

#/13/@0/ (220 T DT/ IB/I/BS5/2%Y/TE)

part translation rule

F (hers;CZ)
J

SN

part translation rule

(your schoo!
Bt/ D /R

Acquisition of sentence translation rule
using part translation rules

Part translation rules

(hers ._:) (your school ;.547:2/0/-‘?&‘)

Given translation example P //’ g . P
(How far is m}oﬁ !LEQ to mﬁr.ﬁﬂq’g‘["‘
SO/ BLL/ D BB/ ET/ED /BN D/ER/ D/ BY/ES /)

(How far is it from @0 to @17;@0/M\5/@1/FET/ED/LBLN/ O /FERL/ K/ HY/ET /M)
B 6: A%his CERNA— VBB O BEH

5 BbHYIC

AT, VAT LABERBERHFA—LVE
B LTV GA-ILMT2 250 Tilk~7z, FHx
I, UGCNTET HIEEHHSEBET D05 —
B, P41 BEL T HEEH O EERS
BNV & F 5 TRV ERME T BEE
H LB, 5 LI-BAE LY, Fraiddgsl
HDOZNEEEL BRWERAL—LOELSID
KAOXSERERTZ L BEREFRL—
N E BT 5B RIREIRR FiE GA-ILMT?2 %
BE L. GA-ILMT2 TiX, BIRGIE I OHR
N TR L CCeEET i<, BEmaic
HbEBTHZLICED, PRI RERBFRV—
N HEEET5 2 L NFRETH D, HRETHEE
BROFER, ARRBREL LT6L1% BEoh
7o ZLUTC, BORERRERD 85.4% 253K R Oxf
JISBHROTE LW BEA2FRRA— M EE D& E v
bDThotr. ZhHDORRIE, GA-ILMT2
OEIEERT LD LEZLNS.

S1%1%, FELWOIBALY, RERBFRL—
N E ORI EBTIZDOHREEITS.
Z LT, & 0EEOBMER T OV T b SHLATEE
R PR ER R EOERIC AT TOMELE
DLFETHD.

B

AWt o—EiZ, LEERKFAATZ -V
P—F B F—HRBRICLDFHBOL LT
nt.
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