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Abstract

This report describes a method and experimental results of mechanical translation from
Japanese into English by a medium size digital computer.
Input sentences, which are fed into the computer in se

input niencesg, which are IeC nio the compuicr in separalie pnrase Iorm in japanese 1eLiers

are analyzed with the “Table Look-up” method. It generates English sentences Whlch mclude
operators such as ED- or DO-. By using transformation rules on this sentences, normal English
sentences are obtained.

For experiment, we used 200 Japanese idioms, 8,000 words, and 600 grammatical patterns.
Input Japanese sentences may have any embedded clauses, and any form of sentences such as
interrogative, negative, or imperative cases are accepted.

For the improvement, we are investigating as a next step to deduce grammatical relations

by introducing semantical information, and to subclassify the parts of speech more in detail.

1. EANE 2= VICBEFRARITVS. bhbholikok
AR B L, (1) EEMRER T Vo HA,

HERIC LS BRERO AMLRET RIS I (2) Table Look-up 53R (»¢x~vHR), (3)
12, RENLSBEABELHICEET M, Allice - iy oA (4) B - AREEAE, (5)
THRMBET BEHALEC, HBODSACTZY  ZIEOBA, (6) ANFICHENIHIIL.

ANOHhABEOHDLDTHILDLLHK L ENS (7)) BFREFWMBED, BETHD. T/, 0l 74
BRI, gTEFMMLTOBRNTHS. REIHREIDBINTHWEDT, a7 7 Lk 4

HEMICK 3 SEBRIL 1946 4225 A.D. Booth —VOEBEZTGE, 2 —VOBM - EEICK-
® W. Weaver 43 UTLK, Hx0RLMNEEN, T, B XOBANT 0 s 7 AQEERZLITITRA

BARIZBOTS, 1958 & A0S BRARM, LN A ST
K, FURKYT, FELUTEXMRERNRELTE

BAST b, BICSHBAED bR, MTHOEX 2. BEEOEEER
I TEATRTHD, MRS b 21 TOWH
ARAETH 5. COWmIT, TOEXFRICAINE YRXHABRE L TR T B0 & bbE
KEAD G LT, MIXIERENZY OREITITIE -1 BUBETH L. ELOERIL, KOLIICHL o LM
LOOWETHS. BATIMRBEBRIAECR  yz
B2TL2E0T, WHY 5 Chomsky O syntax- CETIE: =CKED R EY | HIED | KED | R
theory MED IS ICEBIN 2 3RS 2HET GHBIEY: =<BhRD [<BYESED IKAHEEED + T BEE>
% X ) =(HXEKEXE +UHRE
5. XD =CRIDIGD +Hm
SEOETMEL T, BHEHRERET L (- ¢ CICHVEREIR ALGOL B4 ERLL, : =

mediate constituent model) ZFlIty, SAFEEA 4 BADOME BOELEIDE SICESIT 3 & & AEK
D, 83, 2okdikic 47N, 3T, 2TEAID/® L, 400 (1) 12 OR 0BEKTH S
x ‘\1echamcal Translation from Japanese into English, by H:‘tnn{r i){i& Whhak 9 fA.‘fb 7 i)@ E4ES
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(2) :‘iixﬁ‘mix@%f&lcﬁbné. ZFOMMBUTIERIEIC L 72 KRR - @R - &5
(8) ER—HOBERENETHD, XOIKTD 2, thOIERAKPERLET—KTEZDT, MLl

%ﬁ%ﬁfimb\

(4) BUIERIEOBECHIC LY HAnciim T
5.
(5) fEfFEL

TEWICHEMEONNICL %
PUrORRICHTIZEAMY, FEWRH»EDEIT
b3, —IEENLERIL, FE+BME R
5, OTHY, BIFABEOIRMBEOEHMNR X FX
h5. Tk, XBOHAERBEMIZALINE DTG
EESGETOS "AFRBE” Lo ankl zD
HMABLTHALTVA XSz, BEMICIZKRA EHTD
HOMBEBDEDEER L, U5 Hhic Phrase-structure

e = W e 1
16.401 ARUP DL

WEL SOMETEH

BT AN T % A5 N7
HUHAXV 'VIALL U /N0 WV P,

EZ D EBASGENREZE 5 B,
AT EITIREDLY L.

2.2 mESE
BB AFORBMEAKREZRTITRSOTR
34, ZORBEBIESTOTTHRI0TH 305,
BASBIREDLHTCEETHS. X5, EREEM
ELUTW3 1y, zoMHASHIL, BUzaAE IS

fefim & L Tnisngds, RICE D 20 & A -
FVTAHEACRESORFMZATNS. TOERE
lZX 308, BRNRELZXELEMZHAELT
ABNTE2HREE 22D THY, L, AJHBiEE

MRS EIEHRONHOA TR, BikaeE (N2)
BRETEHIVERFAENL 2 DT, [~D] )

B, WHhWARERHFEGEE. UNEHE (N5) &
FATNS BDIT, FEICIE -2 S ICHETERS

haWiEhod2ETH S
2.2.2 NREORFNER
EER RAFEICBNT, BOMADOIERK, P

b L 2 shatrad- 7 Fr A6 B Ae 2 e 3 Hrrhi7 1+ 2 4
R CENET o BERXRLGRIETIT D, RAT-IETIL
7
iz

SHET 2HEZELNIENCE BB Y, FEHOKE
2OERILEYD, MBECERETICENDS
CONBEELEHICREST 2 2 it o R4 v
FEWB, LIchi-T, HEERDISD M OIEL
MBETH 5. Table 2 ITEENME A RT. X3
#, ZRPBHEOASEESTHS. BRRThARK
DFGERFLITV DML L. LrL, Fhasnon

L& DHTIEL, FEKE >LEAEOMxE HEE Table 2 Examples of dependent words
LzgniEs s, CmulamREmE) @ |RSoRREmD 6
[~} — : .
2.2.1 BNIBOREASE Xl‘o— B OBE »o, 3T XF 5 B OE L
Table 1 i HFEOAHERT D, ThiIEHHT X2 | w0 ZOW B A F Tva
R _ £ 20 HE X3 E # o | Z1— @ BBE r0, 3T
BoOLDTHS. MAICL > TR ST A Zagmc e | os
TEDHORYRTH S5, ZOIDICSUERRAIMEEX X5 Am - Z7 &4l faEn
BHOIRIMIRINR 5. £h, ThELLD o el 4 o R
o : 7 EEE - T ZAK B+ XD
HHbicRE LMD INEROBESTN-TL 3 X8 B+ % ZV BEREO s DL
129, WXITESHRICE - TR, HELLTHD A E®E |
3 XAl » . oT Lo YAE
BLEWS T LKl s. XB » o+ oK 8 XF, 30K
M LT, AR - BBE - eBFEERAL, XCl » 7 TH L. 3VE
S Table 1 Examples of mdependent words
28 | & # 7 | = = % B W
AL lpam B 8 %L, 2o ‘ N5 T T&, 2501
AB ” MR ELL, 29K N6 BEM & 7 4R, R
AC ” # 1k LKL, BP0 N7 R ®% % @ BIS, BAT
B1 IR AR, BED R1 W k7 o, Dt
Bz | ” (BEzH 1) B4 i 1A BEE & o8 $H (ARUK)
B3 Ltk 545 bBBA | IB ” MM P
CN | kR ZL7T, % w Ic ” #* Ik $<
cT " Lx | 1o . 5@ N
N1 . i, 1 TA I EF B #E (YOM)
N2 RAREH Bz, B TB ” A i
N3 R4 R o # L TC ” # 1k % it
N4 | BR&H zE, kA B S " EE R 24,
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LEATIES, TOXMBEDL D NHRER
K&%@%%%;milthujuﬁﬁébfurk
IR EEUTH D, ZOXMMBEFEELDSBCL
%ﬁt.—ﬁ,bﬁﬁm%muﬁﬁ%%0§mm§

. [~UL7] 12 Twant to] £75%. ZO 13FEHA
*t&b,mbﬁm OHBAEHEDICTENR V. Z4T
RTBECNBFE K ED M721 (T RETHY,
LR ERO U TRBEXWAEKRT 5. ZV BZ 410k
OB RAMEOLBEORNSDTHS. T, HAH
FiElcb I NS0T hDRENEZI NS,

2.2.3 4)k2S (Cluster symbol)

Table 3 (C7R3 25134, M1, 3¢, B340
A3 3T Cluster symbol LIEATINE.
¥ % non-terminal symbol T&H Y, WEIRELT
DOEANEDRSITH 5. THERBBICHT 2 M
BEERINCERS T Lick Y, B HIXOXMEL
WSO DSiTRE S 75 5. F 12, MXUORETIE - TV
CHMYy, AIRSA21DRZ2K13T, 20RE5MNREL
TOAHRBLAZRKN S EHBTES. 2%, 4
BOICE - TORORSI AR LT TH, BVRH
A —FIZR D & RSEORESMIGTE 5. Table
JITRLTH 2 bORIREARETHD, mﬁ%@%ﬁ
WO DBEYBWOMILEITES. DUTOEART
HRETD L SRALTEFEATNS.

Table 3 Examples of cluster symbols

2z m | ®m (=5 m & |
BPIEl & f N1+X1 iSY | MW+vy
ME " ' N1+N6 [SZ| » N1+X2+VY
MG| % % N1+X3 ‘LY W # 4y ID+ZY
MI B & N3+X5 VA " | TB+2Z1
MO " \N3+xa VP ” MO+VA
MW * o ®E| TA+Z7
RY| fif MW+UY (VY| ¢k B 540 TB+ZY
SG| % | SY+X3 wvz MEBEG| TD+X7
SOl8 M | SY+X8 1VF HE®BFHMW TB+XF
SS|x MW+VP ;KB XKD B@E " | KA+ $#
SX|fr 4 X | # +VX |

3. BMEBRROE-HOXE

3.1 Wz ;ER) (Rewriting rule)

HREZEIZH L b L (IRIZBEHT 5 context-sensi-
tive RSO TH DM, BWH TR KD BABRITFIR
LY L3 3. —}, context-free L& Z 5 &, FHi
28— D—HAEIRD I F THREICR SIS ]
HL123. CCTR, /S 8— v AMRT 3 REARER
IHIROBED BN Y52 &Ik Y, context-free

o o= Nov. 1969

DI T context-sensitive 73§ % % {715 hE TS,
Tabb

a-B.7+0 = (& a) C43AD
a-Ber =z (£, C37RAD
a. 8 - (£, a) C2TRAD

EOESB—RETRENI B[ AEH NS, ¢ T
a, B, 7,6, € ZRFHLT, £ BFRBEOEME, ¢ BBA
MbELRT. IROBRRELDORFFNELHLD €
S THBT I LEERL, HHEOH v 2 RIZER
XERDI-DDHERTH D

HSUHTIC BT parsing %2 CHAD S 2, X
Kpoifihd it L Tk, DARETIIEMNT LY
A, WIZEMEARINCL BRSO T, XH#Eh S
»BE—4 parsing DR & -7,

3.2 XEERROE

AR T 2 3503, £ DRGOESHHOD
TRIZ—HMICEES. 2%, FEOKFOH Y
DERTNIE, TN THARDSL, 13
AED2HRITIFTRETH 5.

(1) ZFA+BE LFICEEESERS 250
{2, A7 parsing iICk - T, T TICEAZINT
WEDT, ZFE+DFRRIEEHICEATES (X
720, BEALBX 20848 RAM). 46 0EEL:
RENIEGD, FOLIBEBEHRENLI I, 2
CYhFAOHEICL .

(2) #F+WBE B, raed

Tl okdic, BiE%EE T I REXHEIEK
TIHATHD, BEEGELE L TR Z4, ZV &
Thab.

(3) D@ -+phEE  BEREOLERT 0, FRE
ELTREETODBFOMICHETHAREDD
DWEZONTWVEZ EMNDHE. Bl - EEIRED
HlEaT.

bR ERORE D TH B 0B T—XWHEEKRT

2ELHY, [0l (X2) OXSIIXHEEKRTES
BATOLLOBRBTRECEITEOLREVEDEHS.
3.3 HIUKROE

(1) MEES  2H+45H, BREH+45H
EKGFE+ 2, HFEoRE (B2)+4&H, BETH
v, LFA+X2+4H, Ra@+X2 +£5, BEX
2EB/CBHIINTHS. ZHEA+X2 +45, 1Ti
LTiE lof] 24 -T2 03, SBEORMEEITTLZ
3, shiAofiBEEANS L bTELS.



Vol. 10 No. 6

(2) SRES 255X UCBFENBFUL BT
24T, Bl+VA-VA, BP+VPoVP, 75 & 0OiE%
b, FEIZBOTEHOERHEZD X 29, Bl,
BP O BItEAROBRAEPLCN 28I 22 L b
3. RRlERhoBERERELT, AFONRE
MAKEWYD, BREUOTULICHD T LD,
HOBERIZIZELNDEEMNB L. T DY f@m
BE Iz TEAZER TN, BREMICKET
ELWIESHED S LS ICRBMBHREINTNS.

(3) iﬁﬁ%im#A CCTEMRERE D
S DIIKET, TE - BEE - RS &Y
?56@?&5.#£am%®%é,MHMO(~K
~%) 13 MO+MI L7557, WFONMICEEDIZ
o34 30T, MI+MO-MO, MO+MI->MO
MO +BP +MI—-(MO+BP)+MI->MO (¢4 — iz
£-T MO jzLTHKL. LT MO+VA-VP o
PR = VITK S TEEIAETEIRT 5.

MO, BP o hs#kbh b &, 1853513 MW, MG,
VA, VP RETHYD, XBThS50MARENS. I
&i@,MW+VA$SNm+VP$S§ﬁm¢5
VA »HEES (8 oE®%kizx 841k ¥‘+VA
—-SS &L, &Ecsz@M# GRERIAT S
DXOB I BB VX TREL IR TS m%
2+ VX-SX &L TETBEMFET 2 LB L. B
9213 SS+KB—SS /¥ %2 — > THLHE L, operator
AL, BIZEEIGEZE >TELWXET S, F
B TE - HBRER, 9T VA, VP orhtar
TE5M, EDEHAIZ VF LT, MiEEK
T EEIERAENATS

3.4 WM OIE

XA EMRETNE, 22— ORENEHD
BLTEWL, ZOMRELMYUTHS. UL, &
EBRREEZD X, tvLT%iﬂW%mﬁmA
OXAEBEELDFNERE S0, EXOHEAIRMEXE
HERR U 7otk 1z Bk %u?nu;uwofﬁ&@mm
8, AU ERRE THENTAEGOEET, FET
REFRFAEERT 2 EMBT 0.

(1) EHROBFKRARER WBEESEEREDLOD
+Z5H, EVHMEETH 55, ibiEB B DA THE
Ranz IY+NL TY+NL 2 REFAOLEFGMIE
Az L (1Y, TY 2 IC, TC ARz X by &
Wi onNkLs). 1oL AE, THO~TL ] Tway
to go to church) &75%. L L, UY+N1, VY-+NI1
DEAY, BRECABESDOTHZOTHEERREH

BFHEBRICLBZMXER 421

ZES. EITRIEICAN LIZOOTDFE#EMSEND
T, BEARZTE LT that 25, & 2E, Ve
A7 5] i3 [man that died yesterday | &757%

(2) PrEROBRAKEA THIZAAEBETRERD
iomﬁbmmm,m%&brhgﬂ@mmbn7i
Gtk 2 Blbhn s, TEMRMSKFOE]
roof is red |, TEME VR 1T ['elephant whose nose
is short] £722. UL, BEM< % & BV
L EXBUEEN.

(3) BagoRRK£EA HENZ e BB S
WThHh, TOHRKENLEFTH 54T, SY~
N1, SY+N4 2xsd 2. & 20E, TRAFEDfa
72341 12 [fruit that I ate yesterday! >7575

(4) PBIfREIEA (3)izx U CEhE s (1 BE o 8f
LHRMERFREEZ 5. RY+NL OoF L7255, NI
OERMFIEN I, BFREHE & U TIE Tthat] TR
AT 5. TARDHEN B NI (T Triver that water flow ]
LA, Ft:, ZOET RY+N4 0L X3 474
Bkt D, Mot 2 2 &% ->Tin5 (2know
that he attend] £75%

PLEofiic T 2 K512, itho R A1)
-7 MG OEALTWIOT, MW (~{3) ©
B E RSOV, 72720, SY, RY (I MG
MBI BV TOBRINI HDTH 5.

3.5 ARLV—5EHLBIERE

%Hﬁ)‘{‘(}i (Transformation grammar) {3 Chomsky

X i, #r (Kernel sentence) {TxfL THEI A
BECLT, bhivbhasmlmEf T 284 fo\)‘(m’ff_t
RETB6DTH5. COEZZRRAL CHFRIEXOR
HiltEED 2. by, BXHRHICEBITER O
RXADZCEREBLEALDD, TAHTHD

3 [house whose

Table 4 Operators

25 | & | 1
'S At BICER | I+'S-MY
3- Biyig 3-+HE-HIM
4- HTETITA - 4-+I1-MINE

ED- BEE ED-+SAY-SAID

EN-4+WRITE-»WRITTEN

ING-+TAKE-TAKING

SMALL+-ER-SMALLER

-EST Bl ~ BIG+ —EST-THE BIGGEST
-LY BB ” STRICT+-LY-STRICTLY
BE MMz & 2ZF, YOU+BE-YOU ARE

BEED | AFRZ& %~ HE+BEED—-HE WAS

DO-  ERIXIzZE | DO-+I+BE-AM I

NOT- &HEX ” NOT-+GO-DO NOT GO

NOTED- ‘ﬁi;t ” NOTED-+HAVE-HAD NOT

EN- BEE v
ING- BESE
-ER a4 se2e




422 1% #

Table 5 Examples of operator application

B 8 x X E#EIhnlEX

(1) I ED- LOVE 3- SHE I LOVED HER
ING- TURN TO RIGHT TURNING TO RIGHT
(2) HE BE BOY HE IS BOY
IBE EN- LOVE BY 3-SHE | 1 AM LOVED BY HER
YOU BEED SCHOOLGIRL | YOU WERE SCHOOLGIRL
3) I NOT- BE GIRL I AM NOT GIRL
SHE NOTED-READ BOOK| SHE DID NOT READ BOOK

4 DO- YOU BE DOCTOR?
DOSSHE WILL COME | w11 SHE COME SOON?
DO- MARY BE WHERE? | WHERE IS MARY?

DO- YOU ED-SEE WHAT?| WHAT DID YOU SEE?

ANE VAT DOCTAOR?
Aare YOU DOUTOR!?

ZEbbd1cd, —HARV—2EBUREYUEEE
L, RIZEZhICEEHNEERAL TEYOEXICT
5. AV — 2B OEEDOIEROIHOBHILTH
5. ARv—42 L Z0DH A # % Table 4, Table 5
TR,

4, BEBRO7ILIITYXA

HEBICE > T SN BRBEN % Fig. 1
IWRU . COROEHRITRL BRAR TR
3

0 il

Nov. 1969

4.1 FICHEA

FEXANDFEELT, BIERILEENASICHE
ATERVOT, »FXFEERAY, XM LEETH
. XEHRT AL, kAR AR
ELTnacE, BECHE T 2 X b Xasol
B, bhhbhiKE-TRETHELEIOND T &I
3. Ft, 24542 TETRY 7 FR25EFA
THZELICKD, o—=FREL, bLLRKELFAE
ANB L, YRR - BT (Q) oXBRLTET
5. ANNRABTRI N CTo—<FRITITHRIN
3. ChRERAFEOMENEERLTE21-DTH 5.
4.2 SwuE

XATRW->TE7bD%, BEOL~NLIZETSH
BT 2 LEMNHL. chid, WO BSLIXET
5. WEFBERELOSUNS, BE—BIUETH
Bl o, 2T, HBEEH»IFEROLSIC
EZ, BT LOVEANBEEEYT, —BETHETS
HiExE s, CUBETOFEICHKRLT, HEEL
ZRB3NEGTIOIYD, BEBEL, S, HANE
EBLIELIRTEE - TI DO HEBNERARER

FOX 37 TVT TAYSRITYT KUY IHVI IUAMT Tl
K H
TV o3 K
HIEHTD i 5 X é |o
4 K U
AEIE L 0 B Q I K E @& A
WE R N U wW K T U T A D R
0 @ Al E S A I E U
HEERE ss R1OND X4 N X1 TA N1 74 #w xx

S 8
N1 I
MW

-

<

BP
WX %
N1

* % ———8§

RXER

* ¥

Rt— THIS
N1 ——SENTENCE

VA 24—
==
N1 —SUMMARY
THAT
VY VY ZY - BEED EN-

_[ TA —TRANSLATE
X1-BY

T
N1--COMPUTER

RIGTHE  THIS SENTENCE IS SUMMARY THAT WAS TRANSLATED BY COMPUTER.
Fig. 1 Process of mechanical translation



y @

Vol. 10 No. 6

Table 6 Correctxon of word lelSlOn

® 4 & B E 2 %
KO-NO KONO
WA-KATTA WAKAT-TA
ZUT-TO ZUTTO
MA-TA MATA
MOHA-YA MOHAYA
ZYUU-YOUNA ZYUUYOU-NA
SOSI-TE SOSITE
-NAITO -NAI-TO
-ANAIGA ~ANAI-GA
-DATO -DA-TO

R EMBE N, FBELLTIZ200FEIAYTHDY,
DS HEE - BEFEOES, MK LEHT1005E
i&b\: EEEZDE, mw\f;wf@mwo 53, »

WH X AHTE B (FEFEDH : NO, WA, NODE,
YOUNA,ANAKATTA;).

4.3 HEIOEERE

RO ENIEHEEZREVLOT, NERYMNHD,
1, HANEBZISRDEUTIVNEDHD L xd
HBHDT, ThEBEETS. ZhiRSEIhTED
MoICHLT, B SEEE - BRAETED
bDT, §% Table 6 |TRT. B/ 150 1< ST
»%.

THLTHRONIKHE
TE&L, EERICLTHL.
4.4 MR

C*L IREFED idiom TN FTE2ELINUHDTH

EERBAMNL, F0EFEICE - THOE

Aﬁb gt?b, il 2 DHGENSIEL S BIR T X130
AMZV. X5, OXFICRIAENHY, Th
ZHBEFNIRD TEMYEEIRL D, TNEDDHIT
HEF—ITAVEROT, WSOhOHEDHIE D
%, Brhb—EmTHLLICHARLTAMT . B
TEH 200 Ml EFELSH 5 A5, £ D 1/3 3R EicE
+T380THL (BT . ~NISIKA +SUGINAI,
YAKUNI+TATU, DOU+KAQGAE + —TEMO,
—NO+NAKA + —DE,---).

Lo & ok T5 Rk T

RFERIEITLD 5 FiC

Tt (u—=7ka

EFHHERICLBRXER 423

L, EMLAVETRYT. QRIEFEZRT).

(1) A X: KONO HOQWA ZYUUYOUNA BUQKENDE

ARU

(2) 4ylinFy . KO-NO HOQ-WA ZYUU-YOUNA BUQKEN-DE
ARU

(3) #£IE14: KONO HOQ-WA ZYUUYOU-NA BUQKEN-DE
ARU

(4) MFEMFE: KONO HOQ-WA ZYUUYOU-NA BUQKEN
DEARU

4.5 ﬁ%ﬁﬁ

BT RINTOWARINLIEE, §XTIE

anisTSX?Kmméurma.:nuﬁm%
FEXFILICHELTEAS F MM L TNA
Hbe¥THEONS bOT, BEHS 000Xl T,
F—RM U ERARERDTMICIETH -, W
BRI AHEEE, FieRLAZRBLEZOR
A, BLURTFATHS. 1 >OHESEDRDIFNIEK
2oTHY, FEEE—LHEII->X12525N03. K
BRI RENE—IEaE (N 1) L‘:h FETIIA
IMEEOFTEMMSNS. FE D Fj% Table 7
ITIRT.
4.6 mEAHER

BURIZH LT 2 20BN E5LA 6N TSR, £
B SMIZREL IS RIEIE SIS0 ’r]”ﬁ’-ﬂ%li(i —E
MIZETE 50T, MEEEZDRANLET
LaL, Hﬂﬁtﬁﬁ%@%éd%?b%amfum
, BABREOMEMSS. LT, ZRFEs
Hbh o8, RORFRE DT €4 — Vv ETHN
el b DERRTA. 2720, FoMaE il
L RBARTROEAE, T SHREBEEIES. 2
LAlE, <WATASI> L5 ligEid TB = N3 o

ThEl A O,

(TBor N3)+X4 = N3+X4
h i

(TBor N3)+Z1 = TB+Z1
»wlL 7

Fiid b
ZoHIzX A s BN}, ZWN3H) &L,
Z 1% 001305 TB (BL) &3 5.

F7, METREREELLESARETH 0, K

Table 7 Examples of word dlctlonary

R A | r L) 5 @ | % =
GASUSUTOBU ‘ 051R4 ’ N1 ’ GAS-STOVE
HAITATUSURU 06: P@ TC DELIVER

HAISEQ | 0 AISE N1 DEFEAT IN WAR

HAQBUQ } 0 AQBU N2 HALF

TAMERAI W 4$MER | TB N1 HESITATE+HESITATION
KYUUSOKU 9 /QUR N2 N1 RAPID+REST

WATASI | &ATAS TB N3 PASS+1
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Table 8 Examples of patterns
T s wm w | mm |5 owm | wwaE | R B @ M| 0B
| # MO TB XF MW | 1320 | 3000 #% MG VP KB ss | 4230 | >o0A0
A | N1 ZA AA 28 VY i 4321 | 1000 | B # MO TB Z8 SS | 1432 | 100A
4 BP CN N1 X5 BP | 1230 | 0000 4 MW Bl MG VA Ss | 1432 | 0000
BP VP ,, VP VP | 2140 | 0GOO [ VP MW VA # SS | 4123 | 1000
) h!::iﬁrarrffé [ BP | 120 000 11 MI MG VA 1 ss | 231 L oo0o
A MG TY N1 N1 | 312 200 B | MG VP KB Ss | 312 >0A
3 MG AY N4 N1 | 312 210 31 Mw CcN vp Ss | 213 000
MG TY TY SY | 120 000 | MW N3 z1 Ss 132 100
T aB N2 INz |12 Go | CN Vva T ss 12 1o
A AB VF VF | 21 00 B MW VA ss | 12 00
2 KA # KB | 00 00 2 SS KB ss | 21 >A
Bl AY AY | 12 00 | ss ss $s | 12 00
WMEOP: 1: BE, 2: THAT, 3: TO, A: ?, G: AND, I1: ((WE, IT), >: DO- T
‘:< 55’4ﬁ X - L,WT%@[XWJZ'J‘L%{ &:&b)ﬁ (&8
® TC+ - =TC + (#1ET) F, P, B R OFs R Py Pn
TC + N1 =» TY + N1 (H{ATE) A4
2 Z1 + CN = Z1 + CN (1EJE) A3
Z1 + N4 = ZY + N4 GIUATE) —n2 i
1T TC, Z1 B3 5 b DITX > TRILIET ; A3
—_—A
Hotcb, MEETH-22DTH. T
— A2
4.7 #XHR A4 & B4
BV Lb e A3 & B
AR TICHIESN MG L T, Xk~ — A2 &B? 3
v % H#effiiL, Table Look-up {iZ& b 3 FIADL AT
A &R, W E BRI RIFICTTE S . A2 & B2

A —voiEt: Fig. 2 k&80 THS. HF1
DI B SN B~ & 5L, F2ordzhd
B s 28, 073 DI ORI DN, Y
4 DI HIBEON - Fifiz 2 k3. Table 8 izs<
22— DOWNERT
2Na—~3KEL AB O 2HNUCHRIL, F4IT
47000, 3HA, 2TAH L. AZBITERL, 4
I, 3TH, 2HOMUCHEENIBIATAS. Kk, WHF

(839 R) I(KB)IDO chWJI ‘(L 4)]8 El(N |)l_|

Fig. 2 Structure of pattern

S ot 6 HORICED, FHNICELTIREEN
fridrsw. AR, WMEEKR T 2 OB ERTH
D, ELohE0ZIERT XM <, context-free
ThHbH, BEIZIZUEHKT 2 D0V ->T 3
22— OB k% Fig. 3 (Cit - THNT 5.

9, RHEFIORTEL DT 55 PiPPPd %
Y (A-4) BAEm<5. =R T2 bonihnid

Fig. 3 Algorithm of parsing
PiP:Ps % (A-3) BET#H~5. RFHFKRIZ PP &
(A-2) BTHRB. ZThdLR—#I2 5T PPsPPs %
WY, FEEDIATE Y2 — AT~ b‘i, O]
2 piaapipint B8 [A-3) Bz, TTiTR&h
PoEHREE) ps T pi1pipiny HWEML, pios, P, Pint
753{5?0;)1:5 Q-‘—l, Qi, Q.‘H ’&?Ea\éﬂtu “I[—ULJL’\
THSOFGEINIE R I N HEERIGAT . &5
LT T iGERAE p; OFGELEZ S, CORMED
BRIZF X OETD SRMOFNAZEDERT. ABRZ
=BT 52— EhE, AL BB oML &
ey, [A-4], (B-4], [A-3], (B-3], (A-2), (B-2] >
ST OFNIES:DIRT . HEMTOBRIILEL
Hhid Fig. L IiRT Lo, #RE &L Tirs
dcesTxs
4.8 IRICER
T 72 ) 2 PR B IC 1 & 5 T

push-down-store %{fi > TIFRA K X 1L 5 2, >
IATEIA RV — 22 FLRUELTH D70, +
RU— Z BT K BEEIEREAL, B X UEBIHDZEE AL
BTHD WEEZ
Tk e (R & BL o £ 5#)

. NI transformation rule d—
Fig. 1 i3 %



Vol. 10 No. 6

BFIHTBRICL B3 MXER 425

Table 9 Examples of MT results

(1) izt

I RAN.
ThRRAO%ETT.

IT IS OUR SCHOOL.
Bt R TR

YOU HAD BALL.
PREICAEEX 1.

HE GAVE ME THE BOOK.
Raidms JOHN & XUz T

WE CALL HIM JOHN.

(2) {RREETRP 7.
HE WAS NOT HONEST.
TaBXERND o1
WE DID NOT EAT RICE.

(3) BULBEHETT L.
ARE YOU DOCTOR?
Wit E b3 TLE S
WILL SHE COME SOON?
BB AE R TN D,
WHAT DID YOU SEE?

(4) RE~TEILES.
LET US GO TO DININGROOM
B OTEEHFELID.
WRITE YOUR LETTER.

(5) HOFRZELTEDLHNS.
MY MOTHER 1S COMPLAINING.
RARBIGHEFREL 225 5.
WE ARE INVESTIGATING ENGLISH.

(6) WIREIDELL.
SHE 1S MORE BEAUTIFUL THAN L
BT BRVHRODETT.
HE IS THE TALLEST BOY IN CLASS.

(7) RAEBHICEINTNS.
WE ARE LOVED IN (AT) EVERYBODY.

(8) RRHBEKAIELCATY.
I HAVE FINISHED THE WORK.
BRRRBTIFVANT212TEMBDETH.
DO YOU HAVE GONE TO FRANCE?

(9) AMULTOWTT .
MAY I(WE, IT) ASK?
BB B o 1 ITENIRD.
SHE MUST HAVE BEEN RICH.

(10) Re@BHIKLLATREI L.
WE ARE VERY GLAD TO SEE YOU
BAREEZIDIIAND.
WE EAT IN ORDER TO LIVE.

(1) A~NENDE, BERVBAPPETLES.
TURNING TO RIGHT, POST OFFICE WILL BE
FOUND.
EEORWE v AAVEHIT B EBERTH - 1.
PASSING THROUGH LONG TUNNEL OF BORDER,
IT WAS SNOW COUNTRY.

(12) B RT SHATo221Z D M.
YOU HAD BETTER GO TO STATION AT ONCE.
Bblcti-ofidehiLci55.
I WAS YOU I WOULD DO IT.

(13) FERY, LdL, HREFTZEER->TVS.
1 AM FOOL BUT I KNOW TO LOVE.
LRDELR. 2 LTHRRRLETT.
I AM BOY AND YOU ARE GIRL.

(14) IR E > THA SN Y v TERRT S,

SHE EAT APPLE THAT WAS GIVEN BY FATHER
RAGEIMEAL - TBEM 2T D.

WE KNOW MAN THAT HE SAW YESTERDAY
BRSRORIEET T

HOUSE WHOSE ROOF IS RED 1S SCHOOL.
RaBABHENTODNAES.

WE CROSS RIVER THAT WATER FLOW.
FREMENTHATEER TV B.

I KNOW THAT HE IS HONEST.
TIHELORYTH 2 ERAERROI MBETAHEDS
M UL, RapEELLD, FEERLALZDTIER,
xR B2 EREHOZ { —BHT LT 1o

I(WE, IT) THINK THAT READER KNOW WELL

THAT SOUND IS VIBRATION OF AIR, BUT SOUND

THAT WE DO STORY AND ENJOY MUSIC IS

ONLY ONE PART OF AIR VIBRATION THAT WE

USE.

ZIT, IS ULBELTABTRIY, kD, RADOHIC
BHALOBEROEWRITS 5.

SUPER SONIC TO TELL HERE FROM THIS IS

HIGH VIBRATION OF FREQUENCY THAT IS NOT

HEARD, NOW, IN(AT) OUR EAR.

ON-LINE TIME SHARING SYSTEM TIIAMDE BiAS
HIELATETZCEMNTELN, TOXERERCIELRTL
TH5.

HUMAN BEING AND COMPUTER CAN CONVERSE

WITH DIRECTRY IN ON-LINE TIME SHARING

SYSTEM, BUT THE GRAMMAR IS INPERFECT

INDEED YET.

HARTEEHERSEEOMDO ¥+ v 7 EIDSIDICIRAL
DAEEELRET 2 EHBRELL.

TO CREATE ARTIFICIAL HUMAN BEING LAN-

GUAGE IN ORDER TO BURY GAP OF THIS

NATURAL LANGUAGE AND COMPUTER LAN-

GUAGE IS DESIRABLE.

&, BRHAELBTERITRINTVS.
5. EBOERLIBEH
5.1 EFRVRXT A

HER L BF 3 513 NEAC 2200/200 T, 27
%8I3 16 Kch (6bit/ch), ¥4 7124 4 2us DT

FEENNBETFIHERTH 2. ME¥MRELT, 7o
75 AR T -7, N HBR T -7 &1L REE
W, AMIICETF — 78RO %E, 747 ) v 2%
ALK 773637 vy T —FiETHS
EASYCODER THph TH Y, EITXELTRY
1,800 25—+ AV +TH5B.
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BHARENE 30 Ui S0 o T, 40 BRSTT
H5. 5k, COMMDIBTH Y3 BHEKTF—Th
ST — 2 BiEONNTH D

5.2 EIREI

W Glx Table 9 (Z0RT. FalidHIH - HHOK
ML, BE b 3 ATBBIE (LA LS. HaI4
BOBEEROTEFE L TOEL. $4, I(WE,
IT) (3 AAGEICEIENS D » BN DA TS
bOT, WMIGRIRTIUET IO, HiaEIcBELTLE
BRIICIEL W DA T 5 2 L3N TH 57120
DIz INAT) BEELE->TWB A NHBH, £
NUAOBALH LS 5. LT, KBHEETIE-T
BT 5.

(1) HMeAsCH FFEOSIOUICHET 5. AR
FEOWENT 2 MBUCTT EI0Y, LAVALBEN
ZHIEL TR TE 5.

(2) & & 2HHoTEEH»H5. NOT +
Ry — 2 FWIE TS0 e B 88, JEA
(20 1220 TR, ZOMIELEEBLETH

3.
(3) &t [ DO A~xL—2DOIEEETH
O, REBOLEMEIBH L EXERT

(4) 45 4 WEILSUCE BN T, —#E

DI LB )R S0,

(5) M WFREKOBARXE#MIIEICT LT
LI LV, HIPEOEMIT B ATE TR
Ve LWTWEE, T~LTWa) BE0HAE
ENEOWXAT LY, WIZEH TR, Hkt

TAHREFZEDEDLDT, WETE] & IRNERE]
OXGNNLEELD

(6) b #x  HE#E i Fkol, BRI
TOBIFAL BEAFHILELTVSR, [0
PEhE] & B 2 By ISP A LD

(7) Z 4 [~k ->Tl EWIHEIZEBL &SR
TWOEOBNIZIE, NIEHASEL 0 SI0nE;
BB D
(8) %t 71 HAGETRWIMIZE T B ARSI
VOTHEIEESFTHEIG L. [~LIETH
K1 EDRBIMH - 1- & FICRTETIEENS.

(9) Dhlhai 0 AGE & R BB E A—F L T
WA O DRI, THRoREESn], T
mhnal, TCEMTEXS ] REDHTGHNINT 5
BoBEO.

(10) Rgdl  &HWHER [F52&] DT

0 il

Nov. 1969

HBZOTYIHTH 205, oL SR
TOLLENSD.

(11)  2EIMESC OAXTIFEDEL, (&) T
XY 5T B UCHE L TH > T 595, &M
120 EAE . SR ARSI LR & 4 AT
LEEOHRHUERAMBPHTES

(12) {1 & AREOEEEIILT L bIAT 2
ERMSBLOT, EEOYTE, BiE % dul
ELTikET 5. BE H@4s WERE L3951z
i3, MNOBEIBLETHS.

(13) # X HXOBEBKT LRRICES
X0, ERERERNZ, ML, FE-
i AT O U ST HHERIINLOT, 2D
el O R S AT LIS &5,

(14) # X UKD ORNIHELETH
D, HofEGMEMTE, sicior Ny
12185, 7272, BAGH TOMKMENIIZEAL
DA, HERAEN > THIHESNLIDT, &
ELLURIZIES

5.3 BREROREH

b\étv"ptuwf7’@}'(7&22‘12%%3}%'(2}5&, /

A=V DRLDIWIC, BRTERVEALHD
ZDEEZ, Loz —v EFFLIENWE D LE'%L
T, Lz —valbnihEd, Tva ) XLzD
LD, MOZLFT L&, BT s LI
7:L D

FEESABENTH LI BGORITE, HEREELS
LD A S B8, MHIBLTE, EPEEAT
W, FRRTE 28 B0 & 5. BRAEOES
2, B OIE S B TARBOMA YA RN D L
NHAS. [EHREF -7 JI3THIT | TI215 { [SENT]
THY, BN ] 12 TIN(AT)J TR BY
1292 E IR ORI ORI . BL L
31 &N, MW-MW-VA &3 012 D0T
%wa CTRABAGERER D2 B 0T, Eboh

MIROMITI-E D L. BARFETIE ML

mﬁ-é} EBWVA LSO TH S, &Iz, [Hidikiz
F X722, THIRAIT & 2L Eahud, BUWOHEEL
{HLThH, TOXEI»OIRRMLL Il TER
V., TRODEWRIBFREL LTS, S50/
BMTETLE AL, CORILCTHRAIADEEN
WIROIZE - T, WSEMIZEBRSTEL 125

6. HEHE
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COWMXTE, BAREDSHEE~OEMBROUIT
IZDNTlR~ e, TOWEAML T, GOSN
MEEEAL BRAKOAAFEICHE LTS, Lo
AEBRNT, ERHTREELMbh k. ZDZ
ERPEK, JERMASELFINIARES, UHE
EVHURNTEZLEOIE, BRMIZROBZ 51
Bz, feEmRntks 2 LEARLTNS. 1
context-free grammar [JHRFEDEUTH D LD
5, BN DOTEIT & - T, context-sensitive
grammar [ZEWVEENZTEH, BMEBIR Y 2 7410203,
EhDTEDTHDENZS.

MXCHROMESAE LT, BERITERESD R
DRWEZDFEDS, AHROBELSRELLS. Ly
U, BWEWV-Th, FFRIBIATEELE LS
BT EMSFEEDFITHFEPLOTL. 51T,
BEOEROMEIZ VTR, MRAROE LD
BT, AllIBAATIZ E2 0T EL, &/,
ZHLROTRERDLD, BITOBWMRY 27 4
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N. Chomsky: “Syntactic Structure” Mouton
& Co., The Hague (1962).

WA« “EFEEML, SRS (W 23).
BrEaiEe « “ BACCREER", HHE

(AR 25).

T, G CRESOLEE 2, Win S
Be (13 40).

WAk, 2 BRI X 2 SCER”, EXGNIE
Fogk, H49%, 25 (R 41).
FER 2% HERRBRAR (FnsCEERR) o—Fikic>
WT”, ZURKFEELSRX (] 41).
Mk “A Study on Mechanical Transla-
tion from English into Japanese”, Li#iA%:
Mtz (1 43)
Yoit, i CEHEBIC X ZRICER”, ETNE
FONPIRE AR (B 44-01).
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