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              An Experimental System of Machine Translation

                 by the Programmed Sentence Scan Method

                      Syuzo ASAKURA*and Shinpei NAKANO*

                            (Received September 25,1974)

               This paper reports on machine translation by the syntactical method,

            but a noun is subclassified on the basis of considering remarkable

            syntactical function of the noun or semantics.

               To improve the quality and speed of translation, we propose the

            processing method of machine translation by the programmed sentence

            scan method with classifying a part of speech into the stratified sub-

            classes, without increase of the kind of a part of speech.

  1.Introduction

  The problems on machine translation have been discussed on the determination

of one part of speech in multi-parts of speech1),the method of storing and searching

the index of machine dictionary, and the analysis of sentence based on syntax and/or

semantics. The theory and experimental results which are based on Phrase Structure

Grammar have been also published2)・3).

  There are many papers about the syntactical methods which process a part of

speech pattern by the table search2)・3), but there are a few reports on the result of

analyzing the pattern by the programmed sentence scan method4).

  To improve the quality of translation, we propose, in thiS paper, the method of

machine translation by the programmed sentence scan method with classifying a part

of speech into the stratified subclasses without the increase of the number of a part

of speech. The experimental results and the merits of this method are reported.

 This paper is the development of a master's thesis5)of one of the Writers.

 2.Formal Relation between English and Japanese

 Analyzing English sentence With P. S. G., the order of Japanese versions of ana-

1yzed English words and adding inflection of Japanese andブo∫ 勿in case of need

must be considered.

   An example sentence is given,

   Acat catches a rat.

This sentence is rewritten into the folloWing form with P. S. G..

     S ー→NPエ 十VP .  (1)

     NP、 一→Det.十N、 .  (2)

     VP-→V  十NP2.  (3)

 *Department of Electronic Engineering
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     NP，→Det．十N，．  （4）

     where，S：Sentence，NP：Noun Phrase，VP：Verb Phrase，Det．：Determinan－t，

     N：Noun，V：Verb．

     The symbo1→means production or rewriting．

     The symbo1＋ means concatenation．

This sentence is trans1ated into JaPanese in the fo11owing order．

     NPユmαVP．     （ユ’）

     Det．十 N。．     （2’）

     NP。十V．   （3’）

     Det．十 N，．     （4’）

There is an inversion between Eng1ish sequence and JaPanese sequence at （3’）．But

at the other sequences there are no inversions．As Eng1ish sequence and Japanese

sequence are the same，Japanese versions are put a㏄ording to Eng1ish sequence

adding inf1ection of JaPanese andプ。∫肋in case of need．

  3．C1assification of a．Pa．rt of speech

  In machine trans1ation，the c1assification of a part of sPeech is very imPortant，

because speed of pattern processing and the method depend on it．

  The c1assifications based on a1most common use or considering the c1assification by

C．C．Fries or P．Roberts and Japanese2）have been pub1ished，

  In this paper，the c1assification is a1most based on common use．But a word which

is used as another Part of sPeech besid－es its Part of sPeech is joined to mu1ti－Parts of

speech word．A part of speech is stratified into subc1asses based on a part of speech

or fmction of Japanese version，remarkab1e function in Eng1ish，or semantics．The rep－

resentation of a symbo1of a part of speech in computer is shown in Fig．1．One word＊

is a11ocated to one symbo1of one part of

speech．In a word，at0－7bit a part of speech，

at8－11bit the subc1ass・at12－13 bit inf1ec－   0  A p、、t．f，p、、、h  7－8subcl，ss1112＋131年｝5

tion of JaPanese version andプ。∫〃，and at          1word

14一ユ5bit the space where the resu1t wi11be     ＋皿1．cti㎝。fJ．pamse．
                                              十十Res山It of丘fIection Process丘ng Rout｛ne
written through the Inf1ection Processing

Routine are rePresented．               Fig．1Bit pattem of tbe memory for

 3．1 No皿n                                      the part of sPeecb

   Su1：Dc1ass

     （1） Pronou皿         （2） common nouI1’

     （3） ProPer nou皿          （4） co11ective noun

     （5） materia．1mun     （6）abstract noun

     （7） numera1mun     （8）season or time I1ou皿

A noun is subc1assified on the basis of the remarkab1e function in En91ish or seman－

tics．A few nouns are c1assified into other part of speech．

＊FACOM270－30，word－mac11ine，1word＝16bits．

（2） Memoirs of Chubu
Institute of Techno1ogy
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Two concrete examP1es are given．

 i） Pronoun

 Possessive case of a Pronoun is used as an adjective，so it is c1assified into adjective．

 A demonstrative Pronoun is often used as a demonstrative adjective，so it is c1assified

 into adjective．A demonstrative Pronoun is often used as a demonstrative adjective，

 so it五s c1assified into both demostrative pronoun and demonstrative adjective．

 ii） adverb use of noun

 A noun which is possib1e to be used as adverb use（e．g．today，tomorrow，etc．）is

 c1assified into both noun and－adverb．

 3．2 Adjective

   Subc1ass

  （ユ） adjective1

 An adjective of which Japanese version has no inf1ection is subc1assified into ad－

  jective 1．

  （2） ad－jective2

  An adjective of which JaPanese version is an ad－jective is subc1assified into ad－jective

  2．

  （3） adjective3

  An adjective of which Japanese version is后eむ。♂o∫肋is subc1assifie（1into adjective3．

  （4） adjective4

  An adjective which Precedes an artic1e and of which JaPanese version has no inf1ec－

  tion is subc1assified into adjective4．

  3，4  Artic1e

  The function of an artic1e and the fmction of an adjective are the same，but an

artic1e is not modified by an adverb．An artic1e is treated independent1y．For examp1e，

in the fo11owing Pattern such as＜verb＞十＜adverb＞十＜artic1e〉十＜noun＞，＜adverb＞ doesn’t

modify＜artic1e＞．But if＜artic1e＞is rep1aced with＜adjective＞，it is difficu1t to deter－

mine which a part of speech＜adverb〉modifies，＜verb〉or＜adjective＞．

  3．5 Not

  A n－ot needs conjugation of m加m后e5in JaPanese version．

  3．6 Ad－ver－b

    Su1：Dc1ass

  （1）a．d－verb1

  An adverb which is Possib1e to be used as an adjective use of adverb is subc1assified

  into adverbユ．Adjective use of adverb is to modify noun．

  （2） a．d－verb2

  （except adverbユ）

  An adverb modifies ordinari1y a verb，an adjective，an adverb or sometimes a nom．

Adverb’Pis ordinari1y used as an adverb and the number of it is a few，so adverb l is

not joined to mu1ti－Parts of sPeech word－but subc1assified．An adverb often modifies

the who1e sentence．This adverb is independent of a part of speech pattern of sen一

                                     （3）



  76               Syuzo AsAKURA and Shinpei NAKAN0

tence，so it is Processed with no re1ation to sentence Pattem．

  3．6 Conj㎜nction

  Acoordinateconjuctionandasubordinateconjunctionarenotsubc1assifiedinthis

exPeriment．

  3．7 Preposition

    Su．bc1ass

  （1） prepOsitiOn1

     （excePt“to”）

  （2） Preposition2

     （0n1y“tO”）

  A preposition“to”is often used as a regu1ar preposition，but it has more important

function to makeオ。一クmm肋m．

  3．8 Verb

    Subc1ass

  （1） be verb              （2） ha．ve verb

  （3） tra．nsitive verb        （4） intransitive verb

  （5）dative verb        （6） incomp1ete transitive verb

  A verb must be strict1y subc1assified because，the phrase fo11owing it is determined

as an object，a comP1ement，an indirect object，or an objective comP1ement Phrase，

and the inf1㏄tion of Japanese version andプ。∫肋are determined．

  3．9 Auxi1iary verb

   Subc1ass

  （1） auxi1iary ver戸1

  An auxi1iary verb of which Japanese version has a conjugation is subc1assified into

  auxi1iary verb1．

  （2） auxi1iary ver．b2

  An auxi1iary verb of which Japanese version has no conjugation is subc1assified into

  auxi1iary verb2．

  3．10Re1ative

   Subc1ass

  （1） re1ative pronoun        （2） re1ative adjective

  （3） re1ative adverb

 Are1ativeprono早nispossib1etobeusedasare1ativead－jective．
 3．11Interrogative
   Subc1ass

  （1） interrogative pronoun  （2） interrogative adjective

  （3） interrogative adverb

 An interrogative Pronoun is Possib1e to be used as an interrogative adjective．

 3．12Ing

 This part of speech is ordinari1y made through the Inf1ection Processing Routine．

 An Ing－from is used as either a present particip1e or a germd．Their function is very

imPortant，so this Part of sPeech is treated indePendent1y．

                                   （4） ’          Memoirs of Chubu
                                                          Institute of Techno1ogy
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 4．Mac11ine Dictionary

 As the c1assification of a Part of sPeech has been decided，the concrete sPecification

of dictionary can be made．The sPecification of machine dictionary inc1udes not on1y

the1emma and its content but a1so the searching method of it．

 There are rePorts of the method in which a word being seParated and check－summed

for the index of machine dictionary and of the searching method3）of tab1e by the

1ongest matchin9．

  In this PaPer，the method that direct1y separates the stem and the ending of a word

by searching the dictionary constructed with tree structure is app1ied．The machine

dictionary is divided in the same manner of ordinary dictionary on the first1etter

of a word．By the restriction ref1ected from the construction of computer system＊，

each part of dictionary divided on the first1etter is independent1y programmed and

stored in the drum memory．An input sentence is divided into words through the Di－

viding into Words Routine．After a word is cIassified a㏄ording to its firstエetter，nec－

essary part of the dictionary is1oaded on the core memory and is now ready avai1ab1e．

The searching method conforms to the we11－known method for tree structure．The

machine dictionary consists of the part of searching，and the part of1emma and its

content．The former part is programmed and the1atter part is a part to be ordinari1y

ca11ed a dictionary．The1atter part consists of the1emma that is the1abe1which in－

dicates the address，the root，the symbo1of a part of speech，and Japanese version．

 5．Ana．1ysis of a part of speech pa。仇ern

 An Eng1ish sentence that is read through card is transformed into a string of the

symbo1s of a part of speech by consu1ting the dictionary．The string is anaIyzed by

the syntax ru1es and this ana1ysis decides on the order of JaPanese versions and inf1ec－

tion and／o∫切if necessary．

  Immediate Constitute method6）is often used for ana1ysis of sentence．In this paper，

this method is a1most aPP1ied．But introducing Predictive AnaIysis6）for a Part of

speech pattem without scanning the inva1id pattem，speed of pattρm processing is

imProved．

  In case of the mu1ti－parts of speech word，a part of speech in mu1ti－parts of speech

is se1ected according to the order written in the dictionary，and the pattern is ana1yzed，

If the Pattem is fomd to be imPossib1e through the anaIysis，the next Part of sPeech

is se1ected and the new pattern is ana1yzed．

  5．1 Syntax Ru1e

  A Part of sPeech Pattem is ana1yzed by means of the Programs that perform the
                        ノノ

Syntax Ru1e1：the set of Tab1e1．If a concatenation of some symboIs of a Part of

sPeech1isted in the right is found in the Pattern，it is rewritten with a Part of sPeech

in the1eft．After the Pattern is anaIyzed by these ruIes，dec1arative sentence is redu－ced

to the Sentence Pattem1（shown in Tab1e2）．These Pattern of dec1artive sentence

＊FACOM270－30，core memory32KW，dmm memory256KW，ComPuter Center，Chubu Institute of T㏄hno1ogy・

                                   （5）
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＜Preposition＞：：

＜adverb〉

＜artiC1e〉

〈adjeCtiVe〉

＜nOun〉

＜be verb〉

＜baveverb＞

＜verb＞

〈auxi1iary verb＞

Syuzo AsAKURA and S趾npei NAKAN0

             Tab1e1Syntax Ru1e1

＝〈prepOsitiOn〉〈nOun〉

＝〈adverb＞＜adverb〉1〈adverb＞＜conjunction〉＜adverb〉

＝＜adjective4＞〈artic1e〉1＜artic1e〉＜Past Particip1e〉

＝＜adjective〉＜adjective〉1＜adverb〉＜adjective〉1

  ＜artic1e＞＜adjective〉［＜adjective〉＜conjunction＞＜adjective〉

＝＜a（1jeCtiVe〉〈nOun＞1＜artiC1e〉〈nOun〉1

 ＜noun＞＜conjunction〉＜nOun＞1＜nOun〉＜prepositiOn＞

＝＜be verb〉＜not〉1＜be verb〉〈ing＞1＜be verb〉＜Past Participle〉

＝＜have verb〉＜Past particip1e＞

＝＜auxi1iary verb〉〈verb〉1＜verb〉＜conjunction〉＜verb＞1

＜verb〉〈Preposition〉

   ＝＜auxi1iary verb〉＜not＞

Sentence Pattern1

Sentence Pattern2

Sentence Pattern3

Sentence Fattern4

Sentence Pattern5

         T3b162Sentence Pattern1

〈noun〉＜verb〉

＜noun〉〈verb＞＜adjective＞1〈noun〉＜verb＞＜noun〉

＜noun〉＜verb〉〈noun〉

＜noun＞＜verb＞＜noun＞＜noun〉

＜noun＞＜verb〉＜noun〉＜noun〉1

＜noun〉＜verb〉＜noun〉＜adjective〉

＜verb〉＜Punctuation〉：：

＜verb＞〈conjunction＞：：

＜nOun〉

       Ta．b1e3Syntax Ru1e2

＝＜verb〉＜adjective〉＜Punctuation＞1

 ＜verb〉＜noun〉＜Punctuation〉1

 〈verb〉＜noun〉〈noun＞＜Punctuation〉1

 ＜verb〉＜noun〉＜adjective〉＜Punctuation〉

＝＜verb〉＜adjective〉＜conjunction＞1

 ＜verb〉〈noun〉〈conjunction〉1

 〈verb＞＜noun＞＜noun〉＜conjunction〉1

 ＜verb〉〈noun〉＜adjective〉＜conjunction〉

＝＜noun〉＜verb＞

are ana1yzed by the Syntax Ru1e2（shown in Tab1e3）．Ordinary dec1arative sentence

is ana1yzed with these ru1es．If there is any sentence that is not possib1e to be ana－

1yzed with these ru1es，that sentence is considered as the inversion of a subject and

a verb by an adverb．For this Pattern，the Syntax Ru1e3（shown in Tab1e4）is aPP1ied．

The pattem of interrogative sentence is divided into two kinds．One kind of interrog－

ative sentence is made by an auxi1iary verb．The other is made by a be－verb：（be－

verb interrogative sentence）．As the former pattem is shown in the Interrogative
                                                            ㌧

Sentence Pattern1（shown in Tab1e5），the corresponding Syntax Ru1e4（shown in

Tab1e6）is app1ied．After the pattern is ana1yzed by theses ru1es，the interrogative

sentence of the former type is reduced to the Sentence Pattern1．The former type

is possib1e to be ana1yzed as the same way as dec1arative sentence．The1atter pattem

is divided into two kinds．One kind is constructed with an interrogative and the other

                                         （6）            Memoirs of Chubu
                                                                   Institute of Techno1ogy
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is constructed with no interrogative．As the Pattern aPP1ied to the first case shown in

the Interrogative Sentence Pattem2（shown in Tab1e7），masking the subject of the

Pattern，the Syntax RuIe3is aPP1ied．As the Pattern aPP1ied to the1ast case is shown

in the Interrogative Sentence Pattem3（shown in Tab1e8），the Syntax Ru1e5（shown

in Tab1e9）and the Syntax Ru1e3are app1ied in this order、

＜nOun〉

  Tab1e4Syntax Rule3

＝＜verb〉＜noun＞

    Ta．b1e5Interrogative Sentence Pattern1

＜auxi1iary verb〉＜dec1arative sentence〉＜～〉

＜interrogative＞＜auxi1iary verb〉＜dec1arative sentence〉＜？〉

＜interrOgatiVe〉：：

＜noun＞＜verb〉

   Table6Syntax Rule4

＝＜interrogative pronoun〉」＜interrogative adverb＞1

 ＜interrogative adjective＞＜noun＞

＝＜auxi1iary verb＞＜noun〉＜verb〉」

 〈interrogative〉＜auxi1iary verb〉〈noun〉〈verb〉

 T3b1e7Interrogative Sentence Pattern2

＜be verb〉＜noun〉＜noun＞＜～＞

＜be verb＞＜noun＞＜adjective〉＜？＞

 Tab1e8Interrogative Sentence Pattern3

＜interrogative〉＜be verb〉＜noun〉＜？〉

＜be verb〉

   Tab1e g Syntax Ru1e5

＝〈interrOgative〉＜be verb〉

6．Processing Program

 Two methods are ordinari1y app工ied to pattem processing．One is that pattem is

ana1yzed with tab1e of grammar by keeping the ana1ysis form of pattem uniform．The

other is that pattem is ana1yzed with programs that describe the syntax ru1es．

  In this paper，the1atter method is app1ied．The form of program is independent

of each other for every part of speech．

  List processing program is app1ied to indicate the order of Japanese versions and the

information of inf1ection of Japanese andプ。∫〃if necessary．

  6．1 Conjunctio皿Processi皿g Routine（CONJ）

  Processing a concatenation of three symbo1s of a Part of sPeech．Scanning from the

head to the tai1of sentence．

  （1）Conjunction Processing Routine1（CONJ1）

    Processing the conjunction of adverbs and adjectives by a conjunction．

  （2）Conjunction Processing Routine2（CONJ2）

    Processing the conjunction of the same subc1ass verbs by a conjmction．

（7）
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（3）Conjunction Processing Routine3（CONJ3）

   Processing the conjunction of the same subc1ass nouns by a conjunction．

（4）Conjunction Proceeing Routine4（CONJ4）

  Processing the conjunction of verbs by a conjunction．

（5）Conjunction Processing Routine5（CONJ5）

  Processing the conjunction of nouns by a conjunction．

6．2 Preposition Processing Routine（PREP）

  Processing a concatenation of two symbo1s of a part of speech．

  Scanning from the tai1to the head of sentence．

6．3 Adver．b Processing Routine（ADV）

  Processing a concatenation of two symbo1s of a part of speech．

  Scanning from the head to the tai1of sentence．

6．4 Artic1e Processing Routine （ART）

  Processing a concatenation of two or three symbo1s of a part speech．

  Scanning from the head to the tai1of sentence．

6．5 Ad－jective Processing Routine（ADJ）

  Processing a concatenation of・two symboIs of a part of speech．

  Scaming from the head to the tai1of sentence．

6．6 Verb Processing Routine（VERB）

  Pro㏄ssing a concatenation of two symboIs of a part of speech．

  Scaming from the head to the tai1of sentence．

6．7 Auxi1iary verb Proceeing Routine（AUX）

  Processing a concatenation of two or three symbo1s of a part of speech．

  Scanning from the head to the tai1of sentence．

  （1）Auxi1iary verb Processing Routine1（AUX1）

    Processing an auxi1iary verb in dec1arative sentence．

  （2）Auxi1iary verb Processing Routine2（AUX2）

    Processing an auxi1iary verb in interrogative sentence．

6．8 I皿terrogative Processing Routine（QUES）

  Processing a concatenation of two or three symbo1s of a Part of sPeech．

  Scanning from the head to the tai1of sentence．

6．9 Sentence Pattern Processing Routine（SENT）

  Processing sentence Pattern．

  Scanning from the head to the tai1of sentence．

  （1）Sentence Pattern Processing Routine1（SENT1）

    Determination of sentence Pattem．

  （2）Sentence Pattem Processing Routine2（S過NT2）

    De1eting except the subject．

  （3）Sentence Pattern Processing Routine 3（SENT3）

    De1eting the subject．

  （4）Sentence Pattern Processing Routine4（SENT4）

    Processing transformationa1sentence Pattern．

                                 （8）            Memoirs of Chubu
                                                        Institute of Techno1ogy
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   （5）Sentence Pattern Processing Routine5（SENT5）

      Processing be－verb interrogative sentence Pattern．

  6．10List Processing・Program

  One1ist eユement is auocated to eadh word of sentence．When a pattem is ana1yzed

by one syntax ru1e，the order of Japanese versions is repesented in 1ist structure．

Inf1ection of JaPanese andプ。∫〃a1so rePresented in the data of1ist structure．

7．Experiment

Experimenta1system has been constructed．The genera1f1ow chart is shown in Fi9．2．

71 Reading Sentence                    st、、t

  An Eng1ish sentence which is punched

 in punch card is inputted．
                                           Reading Sentence

7．2Dividing Sent㎝㏄into WOrds
  Routine

  The sentence is divided into words  Dividi㎎intO wOrds

throughthisroutine．Awordisthestring
of1etters between a space and next space．  Sea，chi㎎Di，ti㎝、、y

7．3 Inf1ection Processing Routine

  Let the1etter array W。（N）denote the
                                          Processi皿g In｛lection

stem which is written in the dictionary，

and the1etter array W（N）denotes the

used word．The 1etter of the array   Maki㎎a Pattem

W。（N）・・dth・t・fW（N）・・…mP…d      s鮒裳。：、燃w
from head to tai1every one1etter．When  P・・㏄・・i㎎
                                            apartofspe㏄h                                                          Emor
a11Ietters are coincide，there is no inf1ec－

t1on m the used word At N equa1to N、，   p、。、、、、g

the1etters be1ng not co1nc1de，1f the1etter     Sentence Pattem   Error

W。（N）is a space，the used word has an
                                          Decision of

ending，and if it is not a sPace，the used    tlle order of versions

word has an inf1ection．

7．4 A part of speech Pa批ern and

  Sentence Patter11－Processing

  An arrangement of a partof speech Pat－

tern Processing Routine and Sentence
P．tt．mP・。。。。。i・9R・。ti・。i。。h．w．i． Fi・・2Gene干a1f1owoftb・・・・…m

Fi9．3．The order is arranged by the consideration on the fo11owing Points．

  In the ear1y processing stePs，it is thought that a conjunction can connect the

words when there is some re1ation conceming semantics or function．

  The order of the routines of an adverb，an artic1e，and an adjective is thought to

be ab1e to process the fo11owing pattern．

   （artic1e）十（adverb）十（adjective）十noun，

   where the symbo1（）means that the e1ement in this symbo1is oPtion．

                                  （9）
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S施rt

CONJ1

CONJ2．

CONJ3．

ADV

ART

ADJ

CONJ3

VERB
PRE七

十

CONJ3

SENT4

SENT1

CONJ4

AUX1

CONJ4

SENT2

CONJ5

SENT3

 十 Declarative sentence
 ＋＋  In1：errOgatiVe SentenCe

＋＋＋Be－verb interrogative sentence

＋＋

  AUX2

  SENT5

         ＋＋＋

  QUES         SENT工

  SENT4        SENT2

  SENT3       SENT3

  After modifiers are processed，nouns

 which have been1ocated－separate1y by the

 modifi6r may be fomd comectab1e with

 a cbnjunction．Because the syntax ru1e

 of a conjunction says to connect the

 front symbo1of a part of speech and the

 fo11owing symbo1．

  In the1ate stePs，a coniunction ordina－

 riIy connects Phrases or c1auses，and then

 the re1ation concerning semantics or the

 function is not thought very important．

  When the part of speech pattern is cor－

 rect as sentence pattem，a11symbo1s of
 a Part of sPeech in the sentence Pattern

 are de1eted．If there are some symbo1s

 in the Pattern，the seIection of one Part

 of speech in mu1ti－parts of speech is not

 correct． The next part of sPeech is

 se1ected and the new pattem is ana1yzed

7．5 Print of Japa．nese version

  The Japanese sentence is outputted from

         S t o p          the1ine Printer in Romα力（Roman1etter）．

Fig．3F1ow of the syntax ana1yzer       The order of Japanese versions is decided

by fo11owing the1ist．When the Japanese version is outputted，the data in the1ist

is referred and the inf1ection of JaPanese andプ。∫〃are outPutted if necessary．

8．Resu1t of Experiment

The input sentence and the corresponding output sentence are shown be1ow．

（1）WE SWIM IN SUMMER．

  WAREWAREWA NA↑U NOUTINI OYOGU
（2）YOU AND I ARE STUDENTS．

  ANATA S．OSHITE WATASHIWA GAKUSEIDE ARU
（3）I HAVE A BALL．

  WATASIWA＊BALL O MOTU
（4）HE GIVES ME AN APPLE．

  KAREWA WATASINI RINGOO ATAERU
（5）WHAT IS THIS？

  KOREGA NANIDE ARU KA

（6）WHAT BOOK IS THIS？

  KOREGA NANINO HONDE ARU KA

（7）WHAT CAN YOU D0？

  ANATAWA NANIO SURU KOTOGADEKIRU KA
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（8）THEREISAPENONTHEDESK．
   TUKUE NOUENO＊PENGA SOKONI ARU
（9）IS THERE AN APPLE？

   RINGOGA SOKONI ARU KA

（ユO）YES，I AM A BOY．

   HAI WATASIWA SYOUNENDE ARU

The Symbo1＊ means that the version is in Eng1ish．
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9．COnc1皿si0皿

  This system is constructed as a very simp1e and handy system，so the exc1amatory

sentence and a re1ative are not dea1t with．

  The merit of this system is the quickness of Pattern Processin9．Even if the sub－

c1asses are increased to imProve the qua1ity of trans1ation，the quickness of this method

is not so inf1uenced．Furthermore，in the future，the mmber of the mu1ti－parts of sPeech

words increases in ProPortion to the comP1ement of the dictionary，and the number

of a Part of sPeech Pattern which is made by these mu1ti－Parts of sPeech words in－

creases exP1osive1y．In this case，the quickness of Pattern Processing is very effective．

  In the subc1assification of a word of manifo1d meanings，the fo11owing examP1e is

obtained．When the sentence which contains the word“spri㎎”is transIated into

JaPanese，two JaPanese sentences are made．In one sentence，the JaPanese version of

“spring”is“BANE”．In the other sentence，it is“HARU”．But，in the Eng1ish sentence，

when the word“spring”is rep1aced with the words“spring and summer”，on1y one

JaPanese sentence is made．The JaPanese version of“sPrin9”is“HARU”because of

being restricted by the word“summer”（season or time noun）．The more systematic

subc1assification can rea1ize high qua1ity trans1ation without increase of the number

of aPart of sPeech Patterns，so the more systematic subc1assification sha11be studied’

 The order of Pattern Processing routine is vaIid for the Present．By the resu1t of

experiment，the order of arrangement may be changed and the new Processing routine

may be a1so inserted．
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