WATHZMATICAL LINGUISTICS AND MACHINZ TRANSLATION IN THE
- COMPUTING . CENTRT OF THE HUNGARTAN ACADINKY OF SCIINCIS

by F. Kiefer

Historical

The work on KT from kussian into Hungarisn tegan in 1961
when two tzachere of Ruseian, Gy.Hell and Gy.Sipfczy, mads an
saperimant at the University of Technical Sciences. This expe-
riment did not go, however, beyond a word-by-word translation.

In March 1962 a confarence was held jointly by the
Computing Centre of the Hungarian Academy of Sciences, the In-
silitrt for Linguicetice of the Hungarian Academy of Sciencee and
the Committee for Cybernmstics of th:z Presidency of the Hunga-
rian Academy of Sciences. Thie conferencs heard Hungsrian re-
gearch-workers in the fisld of mathematical linguistices and
maching tranclation give account of their resulte and discussed
come general probleams. Gy.Hell and Gy.Sipdczy outlined their
algorithme, S.XKdényl pointad out some mistakee in 12l chuk’s
algorithm tor KT from Hungarian into Ruseian, Gy.Szépe discusced
in & papsr some ganeral asgpects of HT, Begideg ths quesetfions
of MT,problesms of methematical linguictice were also discusssad.
Soms papers dealt with algsebraic linguistice (L.Kalmir, F.Papp
and P, Xiefar), come with statictical linguictics (Including
information theory; A.kényi, I.Fénagy and others). Naturally,
statisticel linguistice has an 214 tradition in Hungary, in
the fi=ld of algebraic linguistice, however, - as it was do-
cumented at the conference - a grzatl gap has to be filled.

In the summer 1962 the WMT-group was formesd a% the Compu-
- ting Centre within the Dapartment for Theoretical JQueetions.
The group consisted of ons full-time, ons pert-time mathema-



tician and o9f one part-time 1linguist..The firet tasgk of thse
group wae the programming and checking of the algorithme zla-
torated by Hell and Sipdczy. The Computing Centre has a compu-
ter M~3 which ig csuiteble for experimental purpos:is but does
not make the checking of longer programs poseible. In the casw
of long programe the program must be divided into several
parts and checked succeegsively, The other practical difficulty
concerns the programming: the writing of programs demande
more time fthan the elsboration of slgorithmes, in the firet
place because we have no sulfable suto-code-gystem at our
digposal and to write programs in machine langusge 1ig & ti
coreuming affair. Thesge circumetances determine t0 soms extent
the firther rszezarch-work of the WMT-grouw, giving it a wor
ct

thzoratical direction,
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in September 1962 the Bolyai Socliety organized s c¢olin-
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gultm onm the topicg "Tre Foundastiones 07 wathemsitics, kathewms.-
tical bMachinee and their Applications®™., 4 separate cesecion wae
devoted 1o mathemetical linguistics. On the conference zlgn
Y,Bar~-Hillel (Israsl}, R.B (USA}, K.Zierwis:n (DDR;,
S.Atraham (Roumenia) and P.Sgall (Czechoslovakia, to0k part
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and gave Jlectures on difrerent aspects of mathematicel linguis-
11z
L.Dezed and Gy.Siplezy gave acnount of their res:lts with
r

. Ag Tar ag Hungariaun ragzarch-work is concsrnzsd, Gy, Hell,

)]

egpzant 10 the mechanical analysic of Liusslan tznts, F.Hiefer

J’)

compared Kvlagina'e sot theosry wodel with Chomeky & genera-
tive model.

Current resegreoh

In Szptember 1963 the WT-group was created =z ceparate
‘ﬁnit with an independent rvecesrch plan with F,Kiefer ac the
sader 0of the group, At present the group consists of four
v1l-tims matheaaticians (plue one grest-mathematician who is
spending & year in our Inestitute) or rather "mathsmatical-
1ing:ists” becacse th7fe of the mathematiclans have aliso



lingusitie qualificationyand of two part-time linguistsé, Be-
gideg, a few outside linguiets also tske part in the work of
the group.

The group co-operates with the linguietic group at the
University of Debrecen (cee below) and with the group for ge-
neral and siructural inguistice of the Institute for Linguis-
tice of the Hungarian Academy of Sciencee.

The current research covers the following fields of
study.

a.) Machine Trancslation

Firat, the elgorithms elaborated by Hell and SipSczy were
tected on the computer -3 and later some parts of them on the

eomputer Z1liott-5CG3, too. With respect to some specisl problems

additional slgorithmes have teen zlakorated by B,.Domdlkil and
F.Kieter (di=tionary lnok-up taced on a method developed by
Cooper, cutting of endings etn. ).

All the elaborated algorithme up to the present do not
eccentially go beyond morphdolihgical esnslysis, The same holds
true of the szlgorithm prepared by D.Varga.

The algorithme worked out by our group so far have all the

tollowing faults:

i.) A recurring problem is that of stormge-capacity, which
ise not a linguistic problen;

ii,) Zach glgorithm ig influenced by the computer availatle

to us;

iii, ) Some of them are based almost exclusively on the
binary sycstem;



iv, ) The algorithme are worked out with high redundency in
that they do not contain egsentiaslly new aspecte or
angwere besides solving some purely technical matters;

Vv.) The morphclogical analysis is of leﬁs interest at
the present state of KT, |
Quite naturrally then~5ur group has recently turned to the
questiones of syntactic analyeies, A4t the came time the inveesti-
gationsg of semantic problems have come to the fore, For re-
colving thes protlems of syntactic analysis parily some purelly
empirizal, partly some methods of model construction ars used.

F.Eiefer and S,Abraham are sseking for a genszral model
for MT on the btasis of transformationsl grammer, The Comit-
cyetem ie used for programming, The firet rzsults showed that
the translation from Zngligh into humanian - on the basis 2f 2
very restricted corpus, of courze - is far zasier than the
tranglation from Znglich into Hungarian because of the approxi-
mate adequateness and inadequateness of the set of {fransforma-
tions.

A varticular group hsaded by D.Varga has ricently tackled
gsome problems of syntactic analysis of Russian on the bgsis of
technicsl teznts. The textse are examined according to diffesrent
aspectsg, e.g. agreement-problems, government, word order, parti-
cipial constructions, verbal constructions etc. The results
obttained in this way are important not only from the point of
view of HT but also from that of language teaching and the theo-
ry of translstion.

b.) algebraic linguistice
8
F.Kiefer tackled Kulsgina'= cet theoretic model in his

tiret paperc and applied it to Hungarian. He found out aleo the
rzlations between Kulagina'e model and Chomsky s transformatio-
nal grammar end Bar-Hillel’ ¢ quasi-arithmetical notstion, res-
pectively, Some relevant aspecte of model construction has ve-
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cently been pointed out. F.Kizfer and S.Abrsham work on a se-
mantic model based on generative grammar. Ths model asigne to
each word a matrix containing semantic categories and also some .
gemantic categories for kernel sentences have hbeen stated,

S.Abraham ics also dealing with some of the interconnections
of the theory of grammar snd the theory of algorithms,

It is, however, £till too early to correctly estimate the
importance of this work and of the resulte obtained so far,

¢.) Statistical linguictics

In the field of statistical linguistics - at least for the
time being - there is no idependent -reesearch work., Ais our group
co-operates aleo with the Institute for Linguistics of the
Hungarian Academy of Sciences we write also programe for sta-
tistical investigations but the interprztation of the recsulte
oktained does not come within our scope.

d.) The tezching of mathematicsl linguistics

F,Kiefer lzcturzs at the Philological Faculty of the Uni-
versity of Budapzct for mathematical linguistise for the fourth
gemzcster, Mogtly studente of mathemstices and philology attend
hic lectures as well as tiachersgs and regearch-workares, The
number of attendents is hetween 1% amd 20,

The lzcture course has inluceded the following subjecte:
genaral aspecte 0f mathematical linguistice, model consirue-
tion in linguistices, the sget theoretic model of Kulagina, the
model of Ajdukiewich-Bar-Hillz21-TLambek, gencrative grammar,
some further modele {predictive analysis and pucsh-down store
grammare, projsctive grammars, dependency grammare ete, ), sta-
tietical linguictice (above all, the idzags of Herdan and Man-
delbrot), Soms dicsertations are expected in thesge topice in
ths near future. From the next semsster a particular branch
will be callied into Teing at the University for training "ma-
thematical-linguiste™,
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e.) Further works

The MT~group publishes a periodical called "Computationsl
Linguistice" twice a yearichief editor: F,Kiefer, editorial
toard: F.Pap., S.Petdfi, Gy.Szépe and D.Varga)., Ths periodical
givae ancount of the resulis of the group and of others bheing
connected with our work, From this issue on foreign recsearch-
worker s papers will also be printed in thie periodical.

In cooperation with Skriptor {Stockhelm), bibliographical
gervice 1e done at the Centre, i.e. tibliographical cards
including all workes of mathematical 1inguis%ics arz edited and
cent out to the suberibers of SMIL (Statistical Kethods in
Linguistics)} snd to othere being on an cx.change :scheme of
puklications with our Centre.

F.{isfer hes teen appointed Hungarian editor of SMIL which,
from the next issue onwards, will deal not only with statistical
methodes in linguistice but with other methods also e.g. algebraic
linguigtice etc.
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