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SJR LES MODELES HlTURISTIQUES LIJYGUISTIQUE 

A.Ljudskanov /RP de ~ u l g a r i e /  

I. QueJques p d o i s i ~ n a  6~ielthexIiQ~0&~e8 
I .  La description e t  la science; critkree de v8d t6 ;  fondements 
id6ologiques; force pmgnostive e t  gnoo6ologique; sciences des- 
criptivee /tamnomiquea/ e t  explicatlves / t hdor iquea / ;  m6thodes 

induotives, deduct ivea e t  hypo theticodBductive8; the0 rie. Quel- 
le saieace est  la linguiatique? 
2, Voies "directett et  ttindirecten d acquisition des nouvelles 
connaisaances scientifiquea. 
11. Bref ap.ercu h i ~ t o z d g u e  e t  lo~ique 
4 .  Zes modeles dans l e a  domaines "traditionnelst* e t  en logique 
math6matique. 
$2, Mndtratian dee rnodkes dans des clomaines nouveaux - l e s  
domaines %on-traditionnels". Influence de la oybern6tique. 
3. Compararaisan des modkes, qui efutilisent dans ces deux 
domaines. mnstatations; a~ntmxiictione e t  p rob~&mes  nonor$- 
solus /p. e.. d6finition p 0 s s i b i l i t 6  dtintroduire une n o t i p n  
gdn6rIque de mbd&les valable pour les deux domalnes; types 
des originau; niveau dfabstraction; types das relations; c8- 

rsctkxe onthologlque e t  deonthologique du point de vue de la 
th6or ie  marxiate de la dver'b6ration; .but - i n t e rpd t a t i on  des 
theories ou Blaboration des th6orie8, etc./. 
111. Lea modhles ene 1in~;uistique contemp0raine 
PBn6tration e t  quelquea points be vue sur la m6thode des mode- 
l e a  en llnguistique: lee modh~es  aont tnacceptables en lingui- 

s t i ~ u e ;  Is linguisttique est impo ssible sans 1 'blab0 ration des 
mod6lee; l*inkroduction dee modhles n9est que le fisultat de 
la model les mod&lee sont admiesiblea seulement daas la T i n -  
guistique appliqu6e, etc. Quelques d6finit ions e t  -.malyse 
critique. 
IV-. Qassification pmviaoire des rnodeles - modales pffysiques 
e t  id6auxa mod&les-images e t  modhes eymboliqbes; mod&les pra- 
matisues e t  heurietiques. La msth6matique eat science. des 



General 

mod6lea. 
V. Le ~ m c e e s u s  de 1'8laboration dee modiles h e u ~ ~ u e s  et la 

notlon de modi le -obm.  
1. Original, modae-objet fi reLatiorra) , modele ( relations) , mo- 
d h e e  matft6ematiquea i types) ; trait emant, da l iaa t ion  et v6ri- 
fication p a r  la pratique 5 accept ation et  ?tieranent dsas 'une 
theode plus  vastel correction ou refue. 
2. boroe neurletique. E x d p l e .  
tf. l6aees$t6 e t  ~ o e e i b i ~ i t 6 8  des modglee heuristilques en lin- 

~ U d . & t i c l ~ @ ,  the0 ~ ~ Q U W  * 

9. Le me, 1 'objet, la base logique st le but dtune science 
pasticuli&re'conditionneat la m6thodologie cornme ensemble dvap- 
pmmes ae recnerone. 
2. Le pint de vue sur l 'abjet e t  le but de la l ingulst ique 
obntempolleine conditionne la n4oeasit6 dt61aborer des mod&?les 
heuristiques. Donc la m6thade des mod6les eet  condiotionn6e Dar 
le d8veloppement. interne de la linguistique e t  w e s t  pas le 
dsu l ta t  de Is mde. 
3 La foroe th6orlqw des modhles eb la oonstructivit6. 
4. Lthistorisme e t  18 mdthnde dee mod6les (1f6laboration dee 
mod&le8-objets ne nie pas, m a i s  eu contraire suppoae l e e  con- 
naissanoes acquisee pax vole traditionnelle) . 
5 .  ~ r a b l h e  Mextralin.guiatiquesw et restrictions des poss ib i -  
l i t 6 8  de l a  m6tbode des mod&lea (au moins de nos lours). 
6 .  La cmnnaissance soientifiqtm de t o u s  les aspects da la Ian- 
gW oome phdnombe social e a & e  la convergence de difBerentes 
methodes. 
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BONE ME!EEODOLOGICAL ASPECTS OF M E A m m  
IXf LINGUISTICS AND PSYCHOLINGUXSTICS 

lboho Gerganov (Bulgaria) 

In contemporary l inguisbics and psycholinguiatics them 
are a great number o f  studies, in which the investigators 
use numbera and operate  with them by means of t h e  tool of 
mathemat&cso HmeveY, the l ingu i s t s  and psycholinguists have 
not  aiLways paid attentLon to %he following very imporbant 
questions. In w h a t  have the numbers been obtained sad. 
wbat do they mean? These questions relate to the problems of 
measurement. In this paper measurement is linguistics and 
psycholinguis%ics is discussed from the point  of view of the 
Suppert and Zinnesg basic, measurement theory, Coombs9 theory 
of daCa and rPorgersonts theory of sealing. Various 
definitions of measurement are considered. 'Pgpes of scales 
and kind8 of measmment are discussed by using typical 
egamgles from lfnguistic and psychokinguistic works. 
Coombs four kinds of data (four qua-es) are giveo: 
preferentdal ahoice data, single stimulus data, stimulus 
compasieon data and similarities daea .Various linauistic and 
psycholingnistia data are mapped in60 ehese quadrants. 
Measurement of  attributes of language objects:familiarity of 
words, abstractmss of houns, pronounciabili$y of ayllablee 
eec. i s  mapped either in to  single stimulus data or i n t o  
stimulus oomparison data according to *he scaling method 
used; the l a w  of categorical judgment or the law af 
compam%ive judgment. Btylisticr preferences of one means of 
eqression over another are mapped i n t o  preferential choice 
data.&imilarities data are used widely in  sPudying of speech 



Language cornmutlicatio~i requicee krtowiiig of  the rules ~i 

R certain lauyage system ( competence ) as w e l l  as their u- 

tilization perl'orrnalice ). ?lhe aim of tRe study is to measr-  

re the degree of' coml~utonce develawnent i n  individual normal 

subjects cw dewadation of  competence i n  patients with brain 

lesions, 

AP t e s t  battery for measyfement of linguistics cumyeten- 

ce has been-devised. Th.e battery includes 7 tests f o r  Irloasur- 

ing the fol1owln-r; aspects of l i l lguist ic  competence : semantic 

correc:tness of verbs and adjectives i n  sentences ; ~ ; r i i m m a t i c u l  

correctness of verbs ,  adjectives, prepositions, pronouns, synr 

tactic structures. arti'cles in sentenoes . Each test consist$  

of 10 items and each item includes 5 quasisynonpmous alOerna- 

t i v e s  differkng with respect to their degree of correctness. 

The correctness has been measured by the method of 

paired cornparisoris ( Torgerson, 1958 1 .  It was found that the 

narrrlal subjects d i f f e r  i n  their c~mpetencc 



Phonetics-Phonolonv 

AN AL-GORI'I'HM USING LINGUISTIC INFORMATIOH A M )  ITS APPLICATIOII 

TO TIfB ANALYSIS OP SPBEXH IN THE SPECTRAL DOMAIN 

P h i l i p  Chris tav, Bulgaria 

An algorithm is deac-ribed in this paper which perforple 
spectral analysia of speech and automatio extraction of the 

f omant f requenciea from the speech spectra. The a l ~ o r i  thm is 
programmed in FORTRAN-IV I B M  360/370 version. It has the shape 
of an application progmm package. The most important parts  
of t h i s  package are: 
Pitch extraction program 
Waveform analysis program 
Quasi-stationary region and section determining pronram 
Pitch synchronous spectral analysis program 

Formant frequencies extraction program 
'fie programs of the application package above mentioned 

are tes ted  by the processing of a rather large experimental 
material of 614 Bulgarian vowel sounds uttered by 60 speakers. 
The vowels are imbeded in words in comparabxe allaphoaee and 
verified by 20 listenem. It has been established during the 
data processing that the performance of the algorithm can be 
significantly improved by the use of e' p r i o r i  l inguia t i c  in- 
f arma tion in the program of forman* extraction. Thus in the 
latter subroutines hare been ineerted f o r  preliminary clas- 
sificatioo. of the varele, in 'frontt, 'central' and 'back' and 

f o r  processing each of these subclasse~  according to different 
rules. In result the total percent of uncopect decisions 
about the values of the f6nnant frequencies droped t o  1R,06%. 

A thorough analysis of the errors has shown that further im- 
provement of the algprithm can be achieved by the use of more 
d e t a i l e d  linguistic information. 



STATISTICAL D I F ~ N T I A T I O N  OF TJ3XPS ON THE PHO-IC m L  

Bn investigation was carried out  dealing with the problem 

which statisticaLly evaluated linguistic properties on the pho- 

nemic level n5ght be considered aa differentiating spoken text8 

of different s ty l iet ic  ereae. The unit Of inveetigation was 

the egllable, To this pwpoee we used the material of + tape 

recorded scientific lecture and that of a convereation supposed 

t o  represent two 8Qle extremes. The to ta l  lbngth was 10,000- 

sy l l eb les  (5000 syllables for each sample 1. - F i r s t ,  we sxamlned 

the texts  for homogeneity ; a atetietical  t e s t  confirmed that 

the frequency distributions of syllables for the two samples 

diff,er eignificantly *om each other - the texts  belong t o  two 

different corpuees. Further s tat i s t ica l  searches discovered 

substantial divergences in other points, too, e.g, in the ex- 

tent of syl labic  inventory, syllabic word length, n u m b e ~  of 

monoagllables, index of repetition of syllables,  nuzber of syl- 

lables with a long nucleus : a diverging value was alao ascer- 

t a k e d  with the entropy of both texts. Coinciding values were 

obtained e.g. o r  the covering of tex ts  by sequential fre'quency 

groups, repertory an8 distribution of s ~ l l a b l e  types etc. - 
Phe risearch cmfirme that there e x i s t  quantitatively expressed 

characte~iatice on the phonemic-syllabic levex which are suspect 

t o  be stylistically distinctive. 
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AUTOMATI scm TW SKRIPTION THAILANDISCRF~R 
mD LAOTISCHER OW~OGRAPHISCHER TEXTE 

Die thai3&ndiacbe und d i e  llELt i h r  xerwerfldte l a o  t lache Uz3f t 
l e i t en  sich VOP der Devanagari-.Schrift thb. Beide W r i i t s y s t e -  
men haben u. a. eine Reihe von ~emejm$ane ~genschsitan,  d i e  
$m B e r i c h t  beschrieban werdmi, 

D i e  dKLgoritbnierung dss. Wanskriptionsproaesses v o l l a e h t  d o h  

ausschlieBlich auf her ~;raphearctisah-phonenatiso4en Ebene, d i e s  
bedeutet nua d i e  Ztlsun& der folganden ~uf~abenr 4 )  Stxukturel- 
le un& positionelle Unlsereuchungan zur Graphanatik fur die  
mechanische Identif izierung de,r Grapheme und Rehogniazierung 
der W ~ r t r l  SLlben6reneem; 2 )  mtdckl- eines dl@rithmus.mit 
Input r o rthographischer Text und Outputs phopologisch trans- 
krib ierter  in Silben segmentierter Text, der im aresentlichen 
aus sraei Teilen beeteht: ( a)  - bnalrse: . - Ermittlung der aktusllm 
OberilHchenstnilctur des o rthographischen Textea; Identifiere- 
rung der Grapheml und Segmentierung dcs Textes in Qeirrere 
ElnhBiten; (b) IP-pglsfomationesvnthe~e: ubertiihrung tier ere- 
ohematischan OWrf1Etohenetruhturen .in die p h o n o l o g i s ~  
Silbeaetrukturen bezw. mFt dbr phonologiachsn Ro+ation 818 
Output. 

mebnisse: D i e  thailbdische Orthographic realietert in 
ge-erem Auamasse a l s  cue leatiache svUlabophonetisohe 
Pxbuzipisn. Zufriedenetellcmde Ergelmisse s l n d  im 'Ph9ilbdi 
achen d o r t  su eraarten, un vorariegend thailiindisches Wart- 
gut die Texte beatimmt, fehlerquelldn tretsn vor$l.lem b e i  
Frsmd- und LehnWttern auf und das speeiell bei der Seaen- 
tier-. Dsehalb sind iVt dae 'PizaA bei beatimmten Pexttppen 
BvsZiteliche Operationen notrsndig, d%e die auttretenden 
Rmmgraphian, Folystmkturdlitiithn etc. elfminiera. IQr das 
Zaatieche hingegen bestehen - nach dam demeitigen Stend 
der Test8 - di-ese Problame nicht. 



~ R c B E E I O N  OF SEEZ3CH SOUNDS 
Cank;a Paahova, Vaklin Nikolm (Bulgaria) 

speech eaclnan is described in terms of 
of pwch~physi~al  0 ~ 3 3 a t o ~ s  (SPO) and 

,tern (IARS),, The input to 8PO oonsieta of  
1 features -- axea of an acouseioal space, 
ah sounds are presen-ed as po-.t3sr SPO 
8 fn%o psychophysical space wieh ehe same 
axes of the la=bter in burn const1't;ute 
ch w e i g h s  . each axis and at ths otaeppt 

-,w&%h a nsw dimensiohalitiy i s  ionmed. T h i s  
oe(Ps8p) of perceptLon of speech sounds. 
sae the s a m e  for all mbjects C S ~ )  w i e h  

mNS has developed during the 
e language in obildhood, It i s  supposed, 
o m  native language may differ f r o m  PWS 
native language, especially when the tnvo 

different phonological systems* As a 
of %he PsSp of %he lnvo groups o f  Sa 

!Pus drifferance c o u l d  manLfea% either 
lSty of t a e  tiwo spaces. or *he same  

I' difierre- reigh+s of a=s, or both, A 
hological scalizag technique s used to 

8,. SimiIar3.w data for Bulgarian vowels 
aompXete method of lmiads('Porgesson, 958) 

Bs and 100 A r a b i a n  Ss. These data a m  
1% 1s found,thal Bul@;a~i- SS h ~ e  WO-- 
perception of Bulgarian v-29, w m l e  - dimensional PsSp, Consequent-, our 

z'eed, 

Administrator
Note
Not Clear in the Film



T.HE IMPORTANCE OF THE SECONDARY ACOUSTICAL PARAMETERS 

TO THE SPEECH SYNTHESIS 

In speech synthesis the main e f f o r t s  of  gesearch workers are 

devpted t o  the real izat ion of schemes and circuits by ueaw of which 
a sy-al with a spectrum equivalent  t o  the natural speech spectrum 

is created. However. each speech sound i s  charac ter ized  *not  only by 

i t s  spectrum b u t  also  by its intensity, fundamental frequency and 
durat ion.  The absolute  values of these parameters a r e  conditioned 

mainly by the indiv idual  qualities of the ut teranoe - the voice loud- 

ness, i t ~  p i t ch ,  in tona t ion  and tempo. That i s  why these charac ter i s?  

t i c s  aze cal led secondary, i.e. not of primary importance t o  the gho- 

neme recognition. On the o the r  hand, the i nves t i ga t i on  of  the secon- 

dary acoustical parameters of  the d i f f e r e n t  phonemes p resen t s  grounds 

t o  consider their r e l a t i v e  values as spec i f i c ,  inherent  to each pho- 

neme or groups of phonemes. 

The experimental quan t i t a t i ve  a n a l y s i s  of  s t a t i s t i c a l  data 

with a sufficient large vol-ume, which i s  carried out i n  the k'hone- 

t i c  Laboratory of  the Bulgarjan Language I n s t i t u t e ,  shows t h a t  there 

e x i s t  s i g n i f i c a n t  differences between tne  r e l a t i v e  values  o f  the se- 

condary acous t i c a l  features of the Bulgarian phonemes. This  i s  va l id  

f o r  the separate vowels as well  as f o r  the different groups of con- 

sonants - nasals, f r i c a t i v e s ,  s tops  and so on. 

The results  of t h i s  study m a K e  it poss ib le  to assign in advance 

the secondary aco~stical paxmetsrs  t o  each bulgarian phoneme i n  the  

speech s y n a e s i z i n g  machiae, i . e .  t o  involve them i n  t h e  programme 

o f  the synthesis by rulee. This w i l l  result  i n  an increased i n t e l l i -  

gibility and improved naturalness of the  synfhetio speech. >Io reo~e r ,  

the r e l a t i v e  values OF t h e  secondary features form the &coustical  

base on which the theory of the  physical  c o r r e l a t e s  of the  stre'es i n  

the Bulgarian language w i l l  be developed thus  providing a most eco- 

nomical programming i n  the  speech synthe s i s  sys terns. 



Phonetics-Phonology 17 

SYNTHESIS OF BUIX;ARIAN VOWELS AM) TKEIR 

E?ERCEP!3!ION BY BULGARIBN INDIVIDUAU 

Radka Kirlova and Maria Popova (Bulgaria) 

Syntheliic vtuwels give wide soope o f  oppor'bunities for 

investigating varios  aspect;^ ~f 2erception.The maJor problems 

of synthesis o f  Bulgarian vowels are:a)defining the average 

fommanta of vowels; b) d e f i n i q  o f  the band-width of 

formants* filters and c )  construotion o f  l i n k  by means of 

which it becomes possible t o  change and t o  regulate physloal 

parametem of vowels (frequency and intensitgr of foruanf;~, 

fundameat;al vocal frequency).'Phe average formanes E; B2, 5 9 

were determined on the basis of the pranounciations of one 

hundred and f i f ty  Bulgarian speakers of different 

age and sex. The frequencies of the first ehree 

major vocal resonances effecleively conditioned the 

resonances of the .t;tansfer Sunction for the e lec t r ica l  

network.The band-width af formants fileera was compuGQd using 

the method desuribed by Flanagan (JASB 592-596, 1956). The 

possibility of uslag acizive filters as formantsg filters was 

put to investigation. The active f i l t e r s  provide a simple 

means of the changing physical formants' paramet;ess of sya- 

the t ic  vowels. 

The study of synthetic vowels'psroe~~ion was undertaken 

in two directions : estinating the changes of physical 

parameters of synthetic vowels and determining the effect of 

t;hess changes on perception of synthetic Bulgarian vowels. 

The resulOrj of the percapeion experiment are presented. 



SPECTRAL ANALYSIS ,OF S M E  ACOUS!L'ICAL CHAUCTE~STICS OF VOWELS AND 

THEZR IMPORTANCE FUR SPECEII QUALITY 

M a r i a  Popova (Bulgaria) 

The study is  dew ted t o  the pmblem of detezmlvng the relat ion~hip be- 

keen personal qeech features and some acoustical charactelrstics, as well 

as the variation o f  these charactexdstics during speech transmission thmugh 

a mrmPunicative channel. The study i s  made an the basis o f  spectral analysis. 

The Key EZectric Co. SONAGHAP3 was used The speakers are n d e e  with d i f f e  

rent mice pitches, The tested linguistic material consists of mno~yllables, 

The speech analysis is  carried out in a frequency band f r o m  85 to 8000 He, 

The results have been based on two kinds of experiments: l)spectral analysis 

of voices with mdified timbres. Two cases have been considered: a)nodifica- 

tion of the timbre during speech trandssion t b u g h  a c o d c a t l v e  channel, 

and b) modification of the timbre in acoustical patology. The comparative 

analysis. of  the acoustical characteristics of a voice with an original and 

modified timbre presents data. abut their relationship with the timbre featu- 

re*, 2) Spectral analysis  of voices belollglng t o  speakers of different ages: 

11 pug males of ah averega age of 18 and 11 eldery m a l e s  (averaga age 65). 

The ~ e s u l t e  show: 1) The modification i n  the timbre result& in a dmnge 

of the ratio between the high fozmsat lewd. and low fommt level. 2) The 

apeakezw age exerts 5nfluence on We formant *picture mainly on the second 

formant and on the interval between the first and the second formant. 

The obtained results show that the personal voice features reflected in  

the formbnt acousticd picture are ch8n#ng regularly and unidirectionally 

under the influence of the age &d the sonority of the timbre. 



THE ROLE OF Tm VOWEL FORMANT TRANSITIONS AND 

NQISE CHARACTERISTICS UP THE BULGAIIIAN CONSONANTS 

IN THE PROCBSS OF RECOGNITSON 

D. Tilkov, A.Misheva /~ulgaria/  

Basio t o  automatical  speech recogni t ion  i s  the determina - 
t i o n  of the acoustrical cues of the. speech sodnds u t i l i z e d  i n  the 

p roces* .  of perception. The purpose of t h i s  s tudy i s  t o  establish 
the  r o l e  of the proper c h a r a c t e r i s t i c s  of t he  oonsonants and the 

formant t r a n s i t i o n s  of the  neighbouring vowel i n  the aud i to ry  iden- 

t i f i c a t i c m  of the consonant,s. With t h a t  end i n  view severa l  s e r i e s  

of audi tory  tests have been made, The t e s t  mater ia l  has been pre- 

pared on the  b a s i s  of t~consonant-vowelll s y l l a b l e s  recorded on a 

tape. Each relcoxded s y l l a b l e  i s  divided i n t o  th ree  parts, corres- 

ponding t o  the proper noike c h a r a c t e r i s t i c s  of the consonant,vowel 

f ~ r m a n t  transition and the s t a t i o m y  part af the  vowel, with an 

Eqocuracy of 2 msec. To determine the  role of the f i r s t  two seg - 
ments separa te ly  as well as which one of them i s  of primary imyor- 

tance i n  each of the cases,  the  following audi to ry  t e s t s  were made: 

a / i d e n t i f ~ c a t i o n  of the  consonants according t o  t h e i i  a r t i c u l a t o r y  

place with removed noise segment; b / iden t i f i ca t ion  of t h e  conso- 

nan ts  with removed vowel formant t r a n s i t i o n ;  c / i d e n t i f i c a t  ion of 

the consonants with t r ansp lan ta t ion  of t h e  noise segment on the  

t r a n s i t i o n ,  corresponding t o  another consonant; d / iden t i f i ca t ion  of 

the cansonants with t r ansp lan ta t ion  of: the noise segment preceding 

a low and a high vowel. 

Analysis o f  the  r e s u l t s  i nd ica t e  i n  the first place t h a t  both 

c h a r a c t e r i s t i c s  taken sepa ra t e ly  are capable of ensuring consonant 

i d e n t i f i c a t i o n  with a p robab i l i t y  higher than t h e i r  random xecogni- 

tion.The removal of the  formant transition makes the perception of tne  

p a l a t a l  consonant d i i f i c u l t .  Under the  simultaneous a c t i o n  of confllc- 

t ing  aco'ustical c h a r a c t e r i s t i c s  the  percept ion of the  consonant i s  

detefmined by the kind of the given consonant and its neighbouring 

vowel. Not only  a confusion of the two consonants, whose acous t i ca l  

c h a r a c t e r i s t i c s  are presented, i s  observed, but a l s o  an aud i t ive  im- 

presoion i s  c rea ted  of a t h i r d  consanant d i f f e r e n t  from them. 



HY PIIENATION PROGRAMMES AND THEIR APPLICATION 
IN AUTOMATED TYPESETTING SYSTEMS 

Konatantin BOSSILKOV,Kiril NAIDENOV.Marin KOTAROV (BULGARU) 

The intzloduotion of oomputers in the printing Industry 

and the digital automation of typesetting processes oalL for 

the development of  hyphenation programmes. The solution of 

this  appliect problgm is brought down t o  the searching f o r  an 

optimum between three c r i t e r i a -  linguistic, graghic and eco- 

nomic.With a view to achieving a solid theoretical basis ne- 

ctessary for the devglopmnt of a specific programme, these 

c ~ i t e r i a  are analyaed i n  d e t a i l  with respeot to t h e i r  con- 

plicated interconnection. Different possible ways are consi- 

dered of building up an algorithm for hyphenation baaed on 

the theee principles ofl Bulgarian spelling- forma1,ghonetic 

and morphologic, 

The resul t s  from s ta t i s t i ca l  investigations on Bulga- 

rian language are given which i l lustretr  the relat ive- im- 

portance of the last two principles in word: hyphenation. 

The possibi l i ty  is studied of building-up a aeries of 

hierarchically arranged programme modules .An at t e m p t  161 made 

at e s ta t i s t i ca l  evaluation of the contribution o f  each of 

them i n  achieving a hyphenation accuracy, maximum graphic 

syllables, minimum storage and suitable processing speea. 

Bn attempt ie made at quantative and qualitative eva- 

l u t i o n  of the optimality of hyphenation programmes in view 

of typesetting *practice. 

s.peciOiaally worked out variant of a programme all- 

ready introduced i n  the practice is announced and pracMcal 

resul ts  are analyzed. 
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ZUR AUTOFdATISCHEn SILBENTR-G 

J. Fisoher (DDF) 

Is *erden Gmndvoraueeezung~ f u r  d i e  autamatische Sil- 

bentrennung angegeben. Dieee aielen im wesentlichen dar- 

auf ab, welche Zeiahsnfolge in Texten Iiberhaupt f u r  die 

Silbentrennung zugelassen werden, und in welchen BBreich 

eines Wortes getrennt werden darf. 

Hinsu kommen Lporderungan der polygrafischen Industrie an 

Sflbentrennpmgramtne. Dae betr i f f t  einmal rein technische 

Dinge wie den Speicherplatz w d  die ReChenze-it des vor- 

handenen Computers. Es betrifft jedoch auch die Zahl der 

gefundenen Trennstellen und die der fehlerhaften Trennungen, 

damit verbunden d i e  KorrekturmUglichkeiteniten aufgmd der 

vorhandenen Technik. 

Weiter werden Ml5glichl~eiten fiir Verfahren zur automati- 

schen Silbentrennung aufgezeigt. Xe wird dabei von der 

WBrtsrbuchmethode ausgegangen und auf verschiedene For- 

men von logischen Verfahren wie Honeonanten-, Prsfix- 

und Suffimethode ve'rwfesen. Anhand dieser Verrahren 

wird die ZweckrnWiakeit der  eineelnen Varianten fiir ver- 

echiedene Sprachen untersucht. 

dm B e i s p i e l  eines Silbentrennprogramms fIir die deutsche 

Sprache werden weitere Probseme aufgeseigt, die vor al- 

Ism bedingt sind dwch die vielen Zusammensetzungen im 

Deutsohen. B e i  grader Satzbreite habell d i e  Trennstellen 

sn ICompositionegrsnsen P~iiferena, wilh~end dss bei gerin- 

ger Satzbreite nur bedingt der Fe l l  ist. 
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DAS ELEKTRONISCHE WORTERBUCH DER FACHSPRACHEN - STRUKTUK UND 

NUTZUNGSMUGLIC~~KEITEN 

G. Neubert (DDR) 

Die.fachsprachliche Lexikographie hat zwei neue Aufgaben: Er- 

Mhung des Aktualitxtrgrades und vielseitige Mutzharkeit. Die 

elektronische DatenverarbeLtung als eines der Mittel, die ge- 

wachsenen Aufgaben dar rationellen Spelcherunp.. Sortierung und 

Verarbeikung von Spracndaten zu errtillen, bedlngt eine enge 
Verkntipfung dex inhaltlichen und formalen Darstellung im Fort- 
schatzspeich'er mit der Methodik der Wortschatzauswertung. Aus 

den Natzungsforderungen an das Elektronische W6rterbuch der, 

Fachsprachen ~ussisch/~nglisch/~eutsch (EW), das am Institut 

far Angewandte Sprachwissenschaft der Technischen Universitat 
Dr-en in K0qrat40n mit dem-UniversitEitsrechenzentrum ent- 
wickelt worden ist, leiten sich Bedingungen f u r  seine lexiko- 

graphische Struktur ab. 

Urn auf jeder Entwicklungsstufe praktische Anwendbarkeit zu ge-a 
wlhrleisten, wurde das EWF als ein "Bauka~ten~~ von selbstHndig 

nutzbaren und kompatiblen Teilspeichern und -prcrgramen zusam- 

mengestellt. In der ersten Ausbaustufe werden zwei Grundtppen 
von Abfrageprogrammen verwendet: Programme zur Ausgabe textgeC 

bundener Wortzuordnungslisten und Programme fiir Listen von 
Termini, die nach Mefkmalen. des Begriffs odef der Benennung 

k-lassif iziert  sind. Weiterhin extstieren Einspeicherungs- und 
Laufendhaltungsprograwae, die eine Rechnerunterstlitzung der 

lexikographischen Wortschatzerarbeitung erm6glichen. 

Es werden Aufgaben der fachsprachlichen Lexikologie, der fach- 

sprachlichen Aus- und Weiterbildung, der Informations- und Do- 
kumentationswissenschaft und -tbchnik, der Terminologiestandar- 

disierung, der Sprachmittlung usw. bearbeitet. 
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th6saums dant on eraanins 10% 1 ea p 8 8 l b i l i t ~ s  

d @ applioatioa j l a  tsailuctiorr autonatique et ,  em part;i- 

oulier, aon d io t ionaa i re  tdlSn&w, eat le th6saum8 

mSkE ('Phesaonrm pour l'Elsotrioit6 e t  19Electmnipw). 

La &alisat,ion Be !Ph6868 a 6t4  finanode par la 

(DBl6gation OBn6-e la Recherche Scientifique 

st  ~eahaique) e t  le BSOIS!i! (Bureau ~ a t i o n a l  d'Infomatlon 

Scicoltifiqua s t  Technique) pour 1e dsesu.de doouaenta~ 

tion eoctodel ELDOC. 11 permet l'indexation e t  la dif- 

fuUon s6leotive de doallmentr, em Yranpeie, en angleis ou 

en allemand, dona Bgalement drtnterroger dee bandes frme- 
rrires, , tmglo-sarnnne~ (HTf S, INSPEC) et,  6ventuellement, 

allemandes (ZDE). (3n attire ici 1' attention eur l e e  prob- 

h e s  e6maultiquer ranoonttds dans dea 8ystbes d'inde- 

tion mult~lingues. On dome la dcrsallptlon organique du 

dictionnaire tz%Lingue, qui  p w t  8tre u t i l i s 6  pour enre- 

giatrer lea vadantes moqblogiques des langue8 o flexion. 

La prenniare dal imtion de tmduction automatique en v w  

eat CeUe de dertmes nozmalia6s. 
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LE FROB- DU FICHIER MULTILINGUE DANS 
L IMPLAN'TATION DE CAN'TERM 

Llautsur eet  coneeiller auprzs du Secretar ia t  dtEtat ca- 
nadien en matiere drautomatiaation dea eervicee terminologi- 
ques.La mise en place dtua organisme central de ddpist&e,  
collecte,classement et diffusion dee d 0 ~ 6 e s  terminologiquea 
e t  document aires (CANTERM) a 6t6  amorc6e en f6vder 1975; cet  
organisme devra desservir, en plus des 800 traducteurs du gou- 
vernement, taus lee fonctionnaires gui ~ n t  pour t^ache 1 t appl i -  
cation de la loi sur lee langues of f iu ie l l es  du Canada ( 1969). 

be oadre. On situera dfabord le pmbl\ame Bans le cadre 
de CNTERlb & llaide du tableau ci- joint. 

Le ~roblirme. I1 y a deux langues o f f ic ie l l es  au Canada, 
le franpais et l'anglais, Maie l e e  besoins en terminologie dB- 
passeat l e e  limites de cee deux langues en ce sena qua de nom- 
breux documents d d i g 6 s  dans d'autres langue8 doivent 8tre 
t radui ta  dane lrune ou l'autre (ou l e s  deux) dee langues of- 
f ic ie l les .  11 st ensuit dee probl&nes quf ont  trait & la col- 
lecte, au classement et la dAf fusion des donnees teminolo- 
giques. Plus pr6cia6ment,la fiche de CANTERM doit pouvoir a'ac- 
comoder dee situations euivantea quant 'a la collecte, au clas- 
sement et \a la dif f usioa: a) des donn6es terminologiques sont 
diaponibles ltarigine seulement dans l e s  deax langues o f f i -  
cieUeq; mais,en cours de mute,dea Bquivalents en une ou 
plueieurs dee lsngues non-o f f i c i e l l eg  eont fournis & CANTERM 
par l e a  ueagers; b) dee donn6es terminologiques sont disponl- 
bles ltorigine dans une seule lmgue non-officielle ou dana 
un couple de langue8 non-officielee; c )  des donn6es terminolo- 
giques sont diaponibles & ltorigine en couples de lemgues dont 
ltune seulement eet m e  ltmgue o f f i c i e l l e  du Canada; m a i s ,  en 
coura de mute,dee Bquivalenta dans llautre langue officielle 
eont fournia \a 5AHTEfal par l e s  ueagera. Dana t o u s  l e s  cas, le 
probl&ne coneiste cder  un ayst&e dynanilque q u i  permette 
anabsorber les donndee terminologiques dforigine ainsi que 
leurs d6veloppemente ulterieurs dune part, et drautre part, 
un ayetgme de d6pistage de ltinformation qui  permette de fa i re  
les  raccords n6aessaires entre lea familles sbmant'iques de 
fiches aane encombrement de la m6moire. Notons que le pmblgme 
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comporte-rm double aapect: a)terminologlque, en c sens qutune 
uni t6  n6ologique c d 6 e  dane une langue A risque d'^etre 6tu- 
di6e dans une langue C nmia par rapport 'a une langue naturel- 
le i n t edd i - a i r e  B p l u t 6 t  que par rapport \a la langue A; ce 
w e s t  pas ce point de vue qul. sera abord6 i c i ;  b), com~utation- 
ne1,en ce sens, qutil faut mettre au point  m e  technique de - 
stockage e t  de reperage des unlt6s terminologiques qui  per- 
mette non seulement df enmagaaine-r e t  de rep6rer des donn6es 
disponibles imm6diatement,mais encore de stocker d e s  donn6ee 
nouvelles. 

A priori ,  deux hypo thsses de travail st4rtgbliBssent: a) cen- 
traliser 1 t ensemble du fichier multilingue sur un f i ch ie r  fon- 
damentd anglaia-f ranpais;, b) B t a b l i r  un I ' ichier multilingue 
du type de celui de la GEE, avec des cases vwes. On proposers, 
pour discussion, une solution & ce problgme. 

Organlgrmme des fonctions du CANTERM 



B o r i m i r  Kristev (Bulgarie) 

Sur la base des d o d e a  de la frbquence des lex8mes 
dam le bulgare contemporain on a prouvb que la categorie  
de di&nu%ivit6 a la ~endanoe de sfexp'rimer par des 
complexes de morphemes et que la frequenoe e s t  rbguli8re-  
men% l l 6e  la composition des m o r p h e m e s  de la diminuti-  
vie6 9 

Plus souvent se f a i t  l*emploi d'un diminut i f ,  plus 
simple esC sa composition de morph8mes. 

Tel est le cas, par exemple, de la diminutiivie6 
par ;le suff ixe I*-eU 

Mais oet%e *endance normale - m o i n s  de morphanes, 
plua hauee fdquence - s'oppose une autzce tendance: lf6mo- 
%ivi%B du diminut i f  e d g e  une morgah6matique plqs compli - 
~ ~ 6 0 .  

T e l  en est le cas avec le suffixe " - x ~ a  ou 

s t a c c ~ l e ~ t  deux suffLxes m-~q-lf et n-~(8 )  'I. 



STATUS mi NUNUER NA;,IES IN I .:'OKD CuurT.rs 

Boyan Nikolayev ( ~ u l g a r  ia) 

In the existing vrord couikts nwnber names 

are e s p e c i a l l y  treahd. O n e  c d u u  gez thc 

imppess ion  that their quaatity is insigniSic~nt, 

T h i s  is due rnainly to the t;Lsual eylnbolic 

representation of the numerals. 

In this psper a survey of Eulgwian data 

shows that the frequency of number names is 

hicher than its usual estimation A 1 1  naans 

of' cxpreSsfng definite quant i ty  are taken into 

account ( i . e .  "substant i~e  numerals1!, as 

defined by Bulgarian g~aalnmar , are also being 

cansldered) . 
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V.C. ~orsce.v e t  M.V. rnomjakov (USSR) 

Several p a r a  sgo the authorb felt that the notion of 
a model over some signature owe the besf  w a y  t o  descdbe 
objects with a ~91;plicated structure (in particular, naturQ 
language t ex ts ) .  It seeme& that m a n y  others shared tbi R opinion 
(perhapa subconsciously), as atnessed by the aidespread in- 
tefelest in semantic graphs, IogiaSt. nete, semantic nete of 
various kinds, etc. Reverthel'ese, the appIicati-OB of this 
apparatus (deapite  i t 8  ,universality) encounters some dif f i cu l -  
t ies ,  especially in cases when 8 certain part o f  the structure 
in quegtioo ( W c h  m e y  be very complPcated i t se l f )  plwB an 
independent role in the 1 structure. 

For exempile, a aepsadency grammar sometime8 looks dumsy 
j u s t  beoause it rejects the idea of constituents. It seems t c r  

us ( and others as -1) that an appropriate symbiosi8 of m e  
two grgplmats invol~ed (i.0. d e p a ~ d a o y  relat ions  between con- 
stituents containing other constituent8 linked by dependency 
relatibna) will  fit syntactical atruoturee of natural Sangusge 
better than esuh of these grammars separately. 

Another example. Any m a n  within 8 society is a member 
0 f . m -  tolubect he has a f&ly, mrks somewheie, is a member 
of a trade union, keeps money in a banlr, p lays  tannirr in e 
tennis club, etc. Every club is not o m  the set of its 
members. 'It $8 a s 0  the roles its mexbbers. p lay  and the rela- 
tions between them that oreate She dub. . Clubs, in turn, 
establSsh relation8 o f  different U d s  d t h  each other and 
create aluba of' a higher level ( f o r  example, corporations, 
banks, trade unions linked together 'Porn the eoonomic struc- 
ture of moiety). 

We propose the notion o f  club s y s t m  t o  describe such 
phenomena. A clul  system consfste of d u b s  and anom. An 
n-ary arrow (n - 2 , )  is aa n-tuple of club8 linked By 



+dS0n8. There are te rmina l  and iron-terndaa3 
al d u b  i s  a set of arrbw8, A termiaal 

$Laside it, i.e. is t h i s  club system wm are 
St8  internal atruoture, Thus, the alub 

isation of the notion o f  mode5 (*ere all 
416~'s elements -- are tellPind), ~z t M a  

XbsmsT properties of club eyettmns aad their 
guistics- The figure 'below ahowe a tent* 
*he Ruesian sentence "lle~xt sumen o3 aoua 
a yn4Ipl yBvlAen PenoBexa EI rlep~o% mnmeM 

I L r '  

Administrator
Note
Not Clear in the Film
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!FEE PRWF THdl W O U A O E  IS NOT! 

COm=-Pm 

H. Brandt Corstlus (Holland) 

Chorsky (I) /and Eo8t.l  (2 ) /  have at-gned that 

sin- BqglAsh (and Mohawk) oontain cez%ain sets of 

amtenoea that oan not be d e s b d b d  hr remar (mntSxt 

-frue) grclllmarts, English ( o r  Yohart) cannot- be regular 

(context-frse). Them prooia are hmrtect .  but a 

pmperties of raguar and context-fme langusdes ( 3 ) .  

( I) f. &omsky, =tabtic StruotRms, 'Ehe Hague, 
195'1. 

Eats,  -8 structure _. - ._ -. of _a - 8, 

IBsglenod Cliffs, 4964* 
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Oh- COMPARATIVX STUDY OF VARIOUS WPYS UP S'IB'PACTIC 
COlrJFICUBA!i!IONS IN A J ; G & B h I C  LIIFGUISTICS 

The notion of syntactic uonfigurafion is one of the funds- 

mbntdl notions of algebraio linguiaticm. It warn introduced 
by 0.S.Kulagina. Somewhat different one8 were srggeated by 
~ . v . ~ h d k i i  and Y , N O V O ~ A ~ .  

The air of thim note ia t o  present o o m p a r a t i V s  study of 
varioum types of myntactic configuhtione. Two new types  of 
configur~tiom connected w i t h  ~ l a d k i x ' s  and ~.ovotng's confi- 
guration~ are introduc.ed and tho problem of their reletion 
with the already existing type. of eonfigurations is solved. 
Btart.ing f r o m  the remark that all exieting types of configu- 
za t iom are related t o  the relat ion of domiuation in the 
eonme of Dobruahin new types of configurations obtained by 
repleoimg ~obrushin'e doinination by ~ r ~ b u l e c ' s  doaination 
and ~ranclova's domination respectively are introduced. 
The relationehf po be tween theme new types of oonriguratione 
and between them and the o l d  type8 or c o n r i g ~ a t i o n s  ere 

!?a tablishad, 
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Le traitement eur ordinateur des langues neturellee 
neceaaite - dea mod&lee algorithmiques plus ou moins perfec- 
tionn6a. Les deux systbes pr6sent6s i c i  correspondent ?I un 
ohoir d f w e  cjlasse importante dee algorithmes enviaages ces 
detnieres ana6es pour I.8aoudre ces pmbl&e8. Le principal 
choSr effectue par ces syst&nes &!id8 dans l b  util isation 
fchmelle dc arborescencee BtiquetBes. La l i b a r t 6  du ahoix des 
Btiquettes ainsi que des structuree poss9blee donne oes 
systbmes de vastes champs dbapplication dana beaucoup d. 
domaines e t  notsmment dass celui du trdtament automatigue 
des Iangues naturelles. Le @ s t b e  A.T.E.F. a pour but de 
transformer une a h h e  de mots en une arborescence qui e l le  
est manipulable par le eystbe CoEeTeA. La def in i t ion  des 

arboresoences BtiquetBee d e f l n i t  l e e  objets  rnanipu3ebles par 
le qys tbe  C.E.T.A. e t  l e e  objectifs du syatbe  A.T.E.B.. Cet 
em086 commence donc Dar la d4f in l t ioa  des arborescances B t i -  
quetees, Pour obtenir une arborescence de ce type k partir 
dcme ch&e d(entl.88, le syethe A.P.E.F. u t i l i s e  un a c t i o n -  
naire e t  une grammaire CtBtas finfs. Le- r6sr4tat- Be oe s y a t h e  
peut 8tre manipul6 par -1e systbe C.E.F.A. afin dtebtenir le 
type de structure dBsir6. Lfexemple dp anelyse dond montre 
les  poss ib i l i t6s  du s y s t b e  C.E.T.A. avec deux strategies dlf- 
f6rentee da manipulation (l'une recherche m e  struoture de 
constituents, I* aUtre uoe structure de d6pendaaces). 



DEFIBlITORISCHE I B G R ~ D U N G  DER AB&GIO~EITSG~~~MM&TIK, 
J ~ E N  KWZE (DDR) 

Der Vortreg behandelt eine PSgliohkeit sur formalen und in- 
halt  liohen Prlaieierung der verschie denen Komponenten der Ab- 
h ~ i g k e i t e g ~ ~ a t i k ,  Die gesemte Definitionsprozedur ze r fg l l t  
i n  f olgende Hauptsohrit t e  r 

1. Krit-erien Bur Bestimrmung r s~ner  AbhLLnniakeftestxukhmen 

Hierbei handelt ee sioh um daa Problem, die Zuordnung misohen 
Skitsen und unmarkierten Ba-raphen zu objektivieren. Die Ein- 
selheiten werdea im Vortrag. von J. Kunae und A, Ljudskanov 
"UnterordnungskriterFen fiLr die Abh&eigkeitsgrammatik und ei- 
nige Be i sp ie l e  eus den Bulgarisohenw dargestellt. Nauh AAb- 
sohluB dieser Definitiohsstufe ist jedem Satz 9 dm Sprache 
L ein unmarkierter Beurngraph P zugeordnet ( i m  Falle gewis- 
8er Mehrdeutigkeiten von auoh mehrere p , wobet d i e  Kno- 
ten von b den Wortf armen von q, entspreohen. 

2, Definition der paradimatisohen Kom~onente 

Der Erfaseung der Paredigmatik dienen die paradigmatisahen 
Kategorien (f€ir dae Dewtsahe 10) eowie d ie  ( s t e t s  zweistelli-  
&en) paradigmatisohen Beziehmgen. Letstere beschreiben Er- 
aoheinungen, d i e  ale Kong18uenzen und Rekaonen betrachtet 
werden kolnnen. Jede paradipat i sche  Beziehung in definiert 
duroh d i e  betroffenen Kategorien wnd eine Klasse von Wltr- 
kungmeges (in Abhbgigkeitsb8umen ) die die Ausgangs- 
und Endpunkte der Beeiehung mitebander verbinden. 

3. D e f  >$nition. der selektiven Kom~onent e 

Analog eu den paradigmatiechen werden selekt ive Be eiehungen 
eingefiihrt, d i e  m i t  Merkmelen anatelle der Kategorienwerte 
operferen. Sie dienen so sur Erfaesung sowohl eemantieoher 
ale auoh graimnatieoher BesohrWungen. Von den aelektiven Be- 
atehungen 1aBt sioh eine Briicke zu den eemantischen Ne t sen 
sohlagen. 
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4. Markierwng der AbhWikkeitsb8~1ne 

Die Kanten der aus 1. fittamtenden Bkme /S werden a B f  grund e i i  
ner Mqrkierungsvorsbhrift mit Unterordnungsrelationea mar- 
kier t .  Diese larkierungsvorsohrift muP einem ( a l e  e r f l l l b a r  
nachweisbaren) Differengierungsprinzip genligen, &as mit dam 
Verlauf von Wirkungswegen und der Substituzerbarkeit von 
Teilb~umen zusammenhbgt . 
5. Definition der Merkmalkambinationen 

Die Eigenschaften von Wortformen werden- durch flinfkomponen- 
tYge Merlrmalkombinationen erfaBt, wobei eich zwei von ihnen 
neturgema0 aus 2. und 3. ergeben, e-ine weitere fib Anord- 
nungseigenschaften z u s t h d i g  ist und die  beiden restlichen- 
dae eigentlich syntaktische VerhaMen beachreiben. 

6 ,  Definition der B€ischel 

Aua 2. b i s  5. ergibt sioh d i e  Maglichkeit, einen allgemeinen 
Regelbegriff ftLr Abhbgigkeitsgrammatiken einzufiihren, Er ba- 
siert auf &r expliz i ten Defin i t ion  der Merkmalkombinationen 
und d m  Verlauf der Wirkungewege . 



~ R Q E N  KUNZE (DDR) 
ALE3CANDER WUDSWOV (VR BULGARXEN ) 

Eine Teilaufga be bei deq Auf stellung elner Abhangigkeits- 
grammatik far eine bestimmte Sprache ist die Fes4legung der 
Unterordnmgen. dohe die Beantwortmg der Fraga, wie  (und 
Tlwerrrm~t ) die  Wortf ormen des SaQsee einander untergeordnet 
werden. Die bisherigen intui-biven. oder durch 1iste.mS~iDige 
AufeCihlung erfaaten Zuordnungen lessen sich durch vier Unter- 
ordnungskriterfen ersatzen, nit denen auch e i n  besseres Velr- 
stbdnis der Unterordnungen er re ich t  wird.  Iliese Kriterien 
setzpn nur wenige formale Begriffe voraus, Sie basieren auf 
der ayntaktischen Substituierbarkeit und WeglaDbarkeit (im 
weiteran Sinne) und ergeben bei geeigneter kombinferter An- 
wendung ftir syntaktisoh eindeutige Siitze y genau einen Ab- 
h b g i g k e i t  sbawn . D i e  bentf tigten nicht-f ormalen Begrif f e 
sind ale a-priori-Begriffe ohnehin heurietieche Grundlage 
j eder Grcumnatiktheorie. 

Die UnterarQwskriterien 3ind keine algorithmisohen Regeln, 
810 aaben nur einen delanitoriachen Status. Ihre Anwendung 
kana jedoch etreng formal geschehen. D i e  Kriterien werden 
absohlieSend auf einige bulgarische Beispielsatze angewandet. 



SYNTAKTISCHE MEHRWEGANALYSE AUP DER GRUNDLAGE VON BUSCHELN, 
DUROTHEE AROLD (DDR ) 

Aufgabe der syntaktisohea Analyse ist es, ausgehend von ei- 
ner ftuzktlonal-gr-atisohen Besahreibung der Wortformen 
eines Sdtzee, die Besehreibung seiner grammatisohen Struktur 
(a Rahmen eines vorgegebepen Modells)  hereustellen. 

Wir ate l len  die Struktur von SEitzen in Form markierter Ab- 
hbgiglteitsblume dar. Als Analyeeregeln va,~wenden w i r  soge- 
nmnte Biisohel, die je einen Spitaenknoten uad a l l e  ihm i n  
einem Abhbgigkeitsbaum d i rek t  untergeordpeten Knoten sowie 
die ale Markierunaen verwendeten Unterordnungsrelat ionen 
enthalten. 

Da es im allgemeinen su jedem zu analysieren'den Satz  mehre- 
re markierte Abhkingigkeitsb'kiu~ne geben wird und auf3erdem im 
Laufe dea Analyseprozeases Fehler auftreten ktinnen, die nur 
sehr schwer eu korrigieren sind, sehen w i r  eine Mehrwegana- 
l y se  vor. Diese beruht auf dem folgenden Prinsipr In jedem 
Analyseaohritt werden stets ell6 Btischel zur Anwendung in 
Betraeht ge zogen, deren Amendung in diesem Sohr i tS  mGglich 
ist (d.h. alle Bedingungen, d i e  das BiischeL e t e l l t ,  s ind  
er fU l t ) .  Es ist nun wegen des groDen Aufwandes Bines sol- 
chen Vorgehena erforderlich, Kriterien zu finden, 'die eine 
OptimAerung des Ana1yseproz;esses bewirken. Grundlage daftir 
ist e i n  wllhrend dee AnalyBeprozeeses aufeubauender Arialyse- 
graph, der aus mit Barnfragmenten (Zwisohenechritten im Ana- 
lyaeprozeb) interpretierten Knoten und Kanten, d i e  fCLr je -  

weils eine Btisohelanwendung stehen, besteht Am halysBgra-  
phen Bind drei Exsoheinungen (Maschen, Parallelanalysen und 
Saokgassen) zu erkeanen, d i e  eine Optimierung zulassen. 
Masahen und Parellelanalysen sind euf Grund der Vemendun~s 
von BttsoheL als Analyseregeln l e i o h t  eu vemeiden, star Ver- 
meidung von Seokgaseen ktfnnen a ir  fUr eeiige hYufige ~ t i l l e  
Kriterien angeben, u.e. daftir, wann "zu k l e i n r w  BSlscbel 
nicht angewendet werden brauchen und wann eine Biisohelan- 
wendung s t e t e  zu einem riahtigen Ergebnia f(ihrt, sie aleo 
vor anderen mvgliohen prgferiert aerden liann. 



On Sonde la n$ceesicb dst d8compmposer la phra- 
oe oonrpoe8e an propoeitinnra aimplea l o r s  du proaesarus dg(C- 
labmati- dqun ays8dme da recherche automatique dtFnforma- 
tians. La d6oompositio.n automa*igue eeti envisagee du point 
de vue de la mbthode no-statistiqua d'indexetian et en 
tant qu'une 8tqpe du prooessue de l a  cr6ation dtua lawage 
dainformatiaa Wec grammire, connexion avec oela an d6- 
c r i t  oertaines poesibiLit6s de simulation, m a n t  la or8a- 
t i an  d8une dthode d@ indexaticm automatique & deux niveaux 
appliquant taat 18s critarear nan-statistiquee qw les ari- 
tares statistiques. 

A la base dgun mat6riel en langue bulgare 
an a fait  une exg6rienoe dans le buO d'illustrer la possi- 
b i l i t b  de sirnulatian de la partie nan-statistigue de l q a ~ - -  
tivitb eur 1 'indexation d dew niveatx. On a d#f iai la phxs 
ee d la base des limitee supi!u?ieure, interieure e t  ext8rieu- 
re. Qn dome aertainear asser*ioas clonsti*uant la basre de 
1'algorith.m en gueation. 

Lqexp&rienoe a une importance pratiqus lors 
de 1 'Blaboration automatique d' Zaformtian - texte  , tandis- 
que la m6thodologie employ6e peut etre utile du poine de vue 
de la formaliaatlan et ds l tslgorithmisation de 
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AUTOMATIC MALYSIS OF BULOARIAN SCIENTIFIC TEXTS 

lsristo C Georaev  (Butqaria) 

The present report i devoted t o  the possibility t o  

fonnrlise one small mupeat  o f  the over-all a n a l y s i s  of a 

WcLttoa t e x t ,  that i a  - the dimsect ion of a t e x t  on verbal 

(v) and nominal iN) wordcgroups. That ktw of onal*sis i s  

aired to a i d  machime tranaln tion end the automatic re tri- 

ova& of information, 

UndertakLng such a i ormal i~ ;a t fon ,  1 atart from the 

aamlupfion that Bulgarian parts of speech (verbs, nouns 
eta.) bear enough syntactic81 and morphologicat markers  

which allow to m a k e  them recognised in a purely formal 

wayr The d i s ~ e c f L @ m  o f  the t e x t  on V and N word-groups is 

baaed en the idea of the border narks be tween* these t w o  

(p.oups. 
this study, by a 24 group I undertstand the combine- 

tima of a noun axad a d j e c t i v e ,  proaoulr, numeral. or a ayn-  

t a c t i c  word.d(s) - as the l a t t e r  is in the sole of r l e f t  

o~ r i a t  border m a r k e r  of the N (p.oag. To the word- 

group err& also  attached the adverbs - retstively only - 
dempite t h a t  they define the verb. The tc r a  V qr'oup is 

u a e d  to d e s i m t e  the verb aloon, or the combination of 

the verb with the particles attached to i t ,  w i t h  the coa- 

jupotions "z en and " ga", or w i t h  the refkrxive pronoua 
l im the role of left or right border anckers 

of the group. l r r  the present s t u d y  the verbal adJune* 

1s not regarded as belonging to the V group.- 

The algorithm conaists of 9 0  d i g i t a l  operations and 

12 f a b l e s  of about 230 markers. The f-orraalization achie- 

ved i s  98 per  cerr* correct. 



A TECHNIQUE lWR AU?T!OWIC SEGlldWIATIOEI OF HlLISH VERBS 

Wieslaw Lubaasewkl ( Poland) 

14 guiding pr inc ip l e  of the program i s  t o  divide eaoh 
verb into its conetiturntar (I) pre-mot and. post-root ri- 
fixes; (2) mot in i t s  8ynchmnd.c 881188. The program is bas- 

"lordaW - P o l i s h  verbs In their ortographic form without apy 
additional description; 
w~egmentsm - pre-root and post-root verbel affixes. In the 
program the segments are etorred not in  the wdictionaryit 
(table) but each segment is represented by ope rule; that 
t o  eeg that each sement is transpoeed into the appropriate 
rule (the root segment i s  equal t o  "remainderw after splitt- 
ing o f f  affixes); 
waontert-free - sewtentation. restriotion. and correction rulesv1 
- in the program each zule is represented by one procedure 
( i .e .  d set of I?OR!'f!W instructions), and because of that rel 
presentation the grammar consulting routine i s  not a diction- 
ary-J.ookup routine but the control program w h i c h  M t i a l i z e s  
the appropriate prooedurea. 

(1) The Zmction of the segmentation rule l a  t o  identiry 
(even if not b keepin8 with linguistic facts) the siPgle 
segment and t o  s p l i t  it, if the identification was success- 
ful. 

(2) 'PQ eliminate errdneous splitt ing the program uses restric- 
t i o n  rules; each restriction rule cont- the erroneous root  
f o m  ahd compare i t  wtth actual ibot form, if both of these 
ore equal the segmentation arae l a i i l t y .  

(3) Whether the segmentation is faulty the program uses the 
appropriate correction rule which corrects the erroneous 
s p l i t .  
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SOBdE PROBLEMS OF MORPHOLOGICAL ANALXSIS OF POLISH' ltAM3UAa 

W.EuBaazswica (~olanib) 

One c f  the pert of MARYSM systep, which is under design a t  

Univereity of Warsaw, nemeQ the morphological analyeis comao- 

nsnt w i l l  be presented here. 

IURXSIA is general-purpoae conversation systetfi. A typical 

application of MARYSIA system ie to ude it as a part  of a larger 

system ( C A I  System, Information Retrieve1 System, etc .) , where it 
acts ee a 'IbufYor" between a user of that system and that system 

itself. 

The morphological component of MARYSIA system w i l l  be described 

in detail.. 

m i s  module receive8 natural language utterances as an input ,  

segments them into gmaller units and by means c f  dictionary 

entrie-s provides appropriate inforxuatian for further component8 

of system. 

The most important part  of morphological analysis. i e. matchirig 

the units of input utterance with appropriate dictionary entries, 

IS done by means of automata of Mealy. 

The algorithm was designed mainly for Polish language but its 

flexible structure makes possible to use it f o r  other natural 

languages. 





Semantics-Discotirse 

David G. Hays (USA) 

The o ~ a s e i c  fooundationa Of nestern phllosopby are good- 
ness, t ~ u t h ,  beauty, cord osnbiataaoy. The o r i & i n e  of trro ad- 
d i t i o h a l  wnospta are not SO easy t o  epeoiiyr pragmatic ef- 
feotiveneas and sooial. interaction-distribution are st i l l  
leas familiar and perhaps less aompletely understood. The 

study of languwe aan be fomulated as the pursuit of solu- 
tion$ for tm l d n d ~  of problems tha t  arise with reepect t o  

each fundamental concept r 

How is it that language permits the fornulation 
and applimtion of the concept? 

How is it that the  concept appl i e s  t o  language? 

Thus, we ask how language permits us to forsulate the idea 
of goodness and ~ z l 8 i d e r  vhether different things EUYJ good; 

but we a lso  ask wether a language is good aa a language, and 
whether a speech aot ie good.linguistice does not have t o  
decide whether s language is good, consistent, s t g .  ; but it 
must say e a t  language ie that euoh deuisione can be made. 

A theory of language that has t o  do only with the re- 
l&ionahips clmong elements of language o m n o t  express the 
answers t o  such questions. Neither can a theory tha t  has t o  
do further with the relationships between elements of language 
and e l m e n t a  of reality. Cloodnese, coasiatency, and the reat 
'are not oategoria8 of reality, but of thought; reality is 
not oonaiatent, it i a  plerelg real. A theory of lsnguaga in 
whish answers t o  the questions I pose can be expressed is a 

theory of relationships among elements of language and of 
relationships between language and a syatem o f  thought. 

To aoreate such a theory, one must decide how the eleh 
ments of thought 8nd language differ,  and what operations 
belong t o  systems of thought and wetas a i  lmguage. The 
boundary aezl be fixed in one place or another, resulting in  



s of thought end of language, 

r r a l  apparatus being cre&*ed under the rubrio 
+trroxks* supports the development of theo r i e s  

mbote leads to analyss~ of problems o r  pxag- 
Baa in 1an~;usge and t hou&ht .  

phtlasophy of aoienoe leads to anellyees of 

philosopby of human actfon leads to analysea 

& networke are representatlone o f  k n o w l s d g e  
e nodes and linksg a t h  s o m e  of the 

baatee  percleptual or ef feotite prooesses 
*her oa the extenxal anv&ro~l~lent O X  on the 
, It appears that powerful systems oan be 
' h p l e  pmcesaes, The processes are familiar 
'Waasfo mationa.3. or stratif icatioaal grammar-  
ere in a r t l f i c i s l  intelligence, Computer pro- 

m mquired type have be- demonstrated. 

Administrator
Note
Not Clear in the Film
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LIt?GUIS!PICS AND ARTIFICIAI; IK!PEUiXCtENCE 

Petr Sgs l l  (Prague) 

4. The future of l l q u i a t i o s  i s  n o t  connected w i t h  
s r t i f i o i a l  intelli8moe t o  suoh an extant as t o  envisage a 
"new paradigmw of Linguiatios direotly l a  atudied oonaerned 
w i t h  man-machine communication, but it is of highest import- 
saoe f o r  the both domains t o  cooperate aa closely as possible. 
The m a t n  differenaea betmen the tm f i e l d 8  are connected 
with the theoretical character of l i n g u i s t l o r  ( deaodbing 
linguistic oompettmoe. i ts  evolution and its relationships 
t o  human thought and all, kiflde of  mental activity, as against 

the technical applications most of uhich must modal, at least 
t o  eome degree, also linguistic performance ( coinbiniag l i n g u  
i e t i c  analysis in pmper senee dth a h a n d l u  of cognitive 

and ontological itma) ; thus, a generative grammar aims st s 
theoletical description o f  every d a m  o f  the intrica+ec 
structure of natural lltnguage (erclu- hao-linguietic is- 
sues), while llnguietically oriented a r t i f i c i a  atelligence 
(Winograd, &mein, n l k 8  etc.) rants t o  trace s h o r t W a  
given by non-linguiatio snrimnment, W c h  are necesesry fM 
disambiguation. Machine translation ( of. the approaches t o  
syntactic aplalyrris by Vanquoiu, Melt chuk, gi t t rdga,  Waorrs, 
Petrick end others) stand8 in between, since it canooht use 
much ontologiosl  informa$ian, but has t o  simplify the tMeore- 
t i c a l  deaoription, if i t  w a n t 8  t o  be effective. 

2. Some of the approaches t o  theoretical lizxguietics 
eeem t o  offer more convenient points of departure for technic- 
al applioations then otherst TO seems t o  be in a certain die-  
advantage, f r o m  this point of v&ew, if coupared Vith m e  
types of deeoription -ah rork with a linear order ing of 
1ewaZr (rtratitioational, "mecmin(l-textw, functional, and 
also generative eemantios) , a b o e  them the relationship bet- 
wean eeaaantic snd phonetio sepresentatlons i r  accounted for 
by a coherent eepuenoe o f  operations. Another such Bistinc- 
tion may oonoern the tro w4ya of treat- the relatianship 
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betmm text  abrd g r m o r r  ir ru  works d t h  ordered transfar- 
mations, the repeated passing thraugh the *ole asatemoo (at 
every p o b t  of t21e l i e t  of ruler) mtgh* m a k e  the analyeis 
procedure unnecemati3.y comp;le& 

. Other o ~ e n  queatfon that dl1 be diecuaeed mnoern 
the notios o f  synonymy (broader d t h  Me1 &I& and other 90- 
viet  linguicrtrr, narmwer s.6. in the frmctional desodption) , 
the ertent t o  which the typologioal charaoter s f  a la~guage 
is decisive for  the oboice of an appropriate atrategy o f  
syntactic analJrei6, and the m a i n  interlingual dSf ferences in 
amsmtlo structure, rPlioh conoern fisst of all the points of 
contact betreen scrmantioe proper a m  (po int  of) referenaer 
delimiting features of NPts, ospecte of verb. 

4. The m a i n  task law be 8eem l, b- together corn- 
8oiou8ly tn, major trmdsr (&) the mailer o r  larger exper- 
ience in main-inaae oepzm-cation oriented t o  specific 
orem and (b) the wall-knom but not yet  mastered proaers 
of a t  matare l  modifteation that makeo pmg- languages 
mere an& more similar tb (eubetruotures of) natural languages, 
U a h  are the only  fully tapprepriato hman means of mmmU- 
o a t l o n  (be i t  mith ather human beings, timlmdls, o r  ma-nes). 
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SOME Q ~ S P I O H S  OF FORldAL MODELS IEJ LINOUISPIC SEMANTICS 

E. H ~ ~ I ~ O V &  (Prague) 

I .  Maat of the (xecentlp 80 numerous) linguistic approaches 
t o  the relationsUp of grammar and semantics propoee some 
kind o f  modif ied predioate calculus a the proper treatment 
of eemasltics of natural languages more or l e e s  neglecting 
that for aecaaes one of the main a i m s  of modem l o g i c  has 
been t o  elaborate this or that Hnd of such m o d i f ~ c a t i o n s ,  
The difficulties underlying such approaenes of linguists Ln- 
valve the difference betwean %he wag the semantic relation- 
ships are rendered by the etruottkre of natural languages and 
the achievement8 and conventions of l o g i c  (e.g.  the nature 
of participants of verbs, delimiting f eatuiea, top ic  ( comment 
articulation of sentence, connected rsith quantifi+ation, 
etc. 

2. A pmgramme f o r  semantically oriented l inguistic research, 
formulated Borne twelve years ago by Sgall carried out 
step by s tep  by his Prague gmup of algebraic linguistics, 
which me then regarded by many linguists as unrealistic, m e y  
be now comppred with other approaches t o  wlogical ly  o r i e n t e d  

grammarM, t l logioal  structure of sexif enoeem, "natural l og law ,  
etc. moss of W&i have emerged in the l a t e  aixtcties. It com- 
p r i s e s  a formulation of a metelanguage for semantic represen- 
tations ( SR'e), which i a  intended, f i r a t  of a l l ,  as a means 
of a theoretical description of semantics of n a t u w  'Xenguage. 
These SR'e do not  constitute a logical  language and the goal 
is understood .as an algodthnrtc pmcedure translatiPg SR' s 
into cr universal language o f  l o g i c  rather than a modifica- 
tion of some logical  language; an. elementary procedure was 
formulated that uees a generalized version of epsilon operat- 
o r  of Hilbert and Bernays .  
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ON THE QUESTION 03' PEIE IXBSCRIPTIOH OF PO SSESSIVITY 
IN THE AU!l!OMATIC PROCESSING OF TEXTS 

Petr Pitha (Prague) 

0. T h i s  work ia a part of theoretical research having two 
main aims - a) an explioit  descxiption of Czech, b) back- 
ground for different types of mschmical proceasrLng of texta. 
Its linguist20 and methocblogioal background is the Sunation- 
83 generative deaoription o f  language as proposed wd develop- 
ed by P. Sgall  # e Prague g m  up. 

I. There are tao wa$s, how possessive relation is emressedr 
a) by special gremmatioal unite atlioh, o r  course, can serve 
other fmctions as well ; b) by other grammatical or lexical 
uni-ts i r ~  sentences rhose meaning is interpreted as. Hpossessive'n 
only accordislg t o  certain context8 and sltuationa. The second 
type ia conneoted aith cognitive content and extralinguistic 
knowledge. However, the boundary between both type8 is n o t  
eharp and mqg vary in different languages, a8 8.g. Dativus 
po seeeeivue. 

2. Posaeesive relation c& be deeoribed as a special unit of 
languase meaning. The beet rag how t o  do it is t o  deeodbe 
homonymies, synonymies and polyeemiea of grammatical unite 
syntactical o r  morphological ; that i a  by comparing morpholo- 
gical and eyntactical representations of given sentences on 
the semantic lerel. In this I uere the strategy " f r o m  fom t o  
functionw which enable$ us t o  classify the notion of poasee- 
s ivity on the 8entmti.a level a8 acouyately as it i a  reflected 
in  the laslgUa&e 8ytBtWI. 

3. A aunrejr of gr~~nnatioal  tools  expressing poaseseivity in 
Ceech is presented and their basic semantia relations are 
described. (The main diacurLion is devoted t o  verbs dt - t o  
have, p a t d t  - belong, patdk k - belong- to) .  

4. A preliePinary uketah of fomal description of pasaesaive 
relation 34  proposed in the f o w  8implified for cer ta in  ap- 
plicationa (anelyeis and aynthesie of Csech serntcmces for 
machine t'ranslation) , 



AN INTEGRATIVE SEMANTIC APPROACH 
10 IN!fZRS)BlTENCE PHENOUNA 

Th. R H o f m a n n  (Canada) 

We define a semantic theory a8 integrative if it makes 
pmviaion for a single, integral rnemlng f o r  B cotrerent tex t .  
T h i s  property i s  shorn t o  be equfvalent t o  representing the 
cogni"tive content of a discourse without representing its 
expression, i. e. without iclentifying which semantic elements 
derive f r o m  which sentences, words etc. In other te'rms, a 

semantic representation is integrative if and o n l y  if it i s  a 
npurew semantic representattan, i.e. if it doee n o t  represent 
syntactic and ma rphological features of expression. The most 
natural model for this type of semantic theorg integrates the 
meaping of each succsasive sentence into the product of pre- 
vious integrations, and ends up with the overall meaqing of 
a t e e ,  after integrating its l a s t  sentence into the product 
of sll integrations. 

Of tbe eeveral *kegrative theor ies nrfiich have been 
proposed, including Leech's deep eemantics, and Me1 ' .uk and 
Zolkooski @ s semantic graphs, i t  is C-net theory (developed 
primarily by H ~ f m a ~  and P a i l l e t )  which is used in this 
paper t o  illustrate the detection and meaaurment of redund- 
ancy, identification of focus, and measurement of coherence 
0% a text. 

IntersentiaJ anaphora with nomlna3, c lausd snd non- 
existent antecedents is accounted for, and nbaokwards pm- 
nominalisation* is discussed. There appears to be rn need 
f o r  a syntactic transiolmatiion t o  account f o r  pmnominaliza- 
tion. 

Lastly, a mean8 is sketched f o r  reconstructing thaae 
suppressed logical  relationships between sentences M c h  
characterize literary as oppoeed t o  acientifdc writing. 
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ELECESl!i? RESEARCH ReSULTS ON TZiE COMPUTA,!'l!IONfi 
SIMULATXON OF LANGUAGE UlODERSTANDING SY3PEMS 

( a) Syntax. and mrrmholo~. It w i l l  be argued that there ie a 
theoretical relation bebween computational syatems for the f o b  

lcmdn6 ling~Lstic t asker I. Mo whographemic rewriting, where 
the slphanumerlc input is encoded end orthogmphi.~ problems are 
solved; 2. LexLcel analysis *ere input words ar,e sp l i t ted  in 
poeaible subpart8 and located in the dictionary; 3 Moorphologic- 
al analysis, where the subset of the well-formed wndsplittings 
i s  defined and the internal mltd structure is reconstructed; 
4. Syntactical. aad.ysia ,  where a constituent analysis for the 
input sentence is computed. It turns o u t  that ell. these tasks 
can be performed using models f r o m  the theory of abstract auto- 
mata. hbre speoific, a determSnistic f in i te  automattan w i l l  be 
proposed t o  perform orthographic rewriting and encoding, the 
dictionary all be considered ~ n d  implemented as a nondetenoi- 
nist3.c f i n i t e  automaton and a recursive finite automaton 
(equivalent with a aontext free gra~mnar) w i l l  be used t o  obtain 
the morphology and phrase structure sybtar analyses. 

90 make the theoretiaal notions v a l i d  f o r  practical use the 
conceptual base end a FOKPIIAN IV implementation of a nondeter- 
3linietlc pars2ng meuhanism w i l l  be described. parser 
takes 8s input the described automata and computes the requir- 
ed sCructtursl in9omation. Also an extension of the system for 
the incorporati~n of features in the description wlll be deve- 
loped. !i?he main resul* is that the same system can be used for 
lexical as w e l l  a8 morphological and syntactical analysis, thus 
making interesting almpUfications in the design of over all 

linguistic systems possible.  

(b) Semantics. Also s o m e  results on higher levele dl1 be dis -  
cussed briefly. The semantic component is considered t o  have 
tmo partsal (a) A system for fumctional anaysis and code gene- 
ration such that the obtained st ructursl in fo  zmation is usea 
t o  perform a functional sprslyeis snd t o  generate a program 
written in a formal query language. (b) a system for code ge- 
neration where the program i s  then executed such that inform& 
tion is stored in a database or questions are answered, 



Jacques Noel ( B e l g i u m )  

This paper deal8 mith the problem of setting up algodthme 
fool convening texts into ulser-o riented represent ations of 
their  content. Xt concentrates on the questton of sense 
relation8 ( suoh a8 implication. inf erenoe, projection, pl'e- 
supposition, and aaueation) because of thei r  i m p a  rtance for 
the study of discourse m d  for the representation o f  know- 
ledge. The data analysed inolude e poem by Pdvert ( nd6jeu- 
ner du matlnw) and mglish abstracts in the field of infor -  
mation science, which were prooeseed in a mechanized index- 
ing experiment presented by Noel 49'1 1 (unpublished disserta- 
t i o n ,  t o  be distribueed by ERIC in 1975). The presentpaper 
discusser the empirical and theoretical foundation of t h i s  
experiment in the light of some receaet work. Concerning 

the empirica;l, foundations, arguments gre presented which 
suggest r 

i t )  the validity of a god- and user-oriented, and fieid- 
a p e c i f i c  approach t o  cantent analgais baaed on *e use of 
a metdanguage; 

(ti) the need f o r  a mediate, pzwcedural ( systematic) mncepd 
t i o n  of the Pelations between expression (texts) and content 
(matalaguages) vs. the direct relation as advocated in 
generative eemantica. ( Lado and Mggs on the  p r l o d t y  of 
thought in memory perflarmance). 

RecenD theoretical, investigations are adduoed t o  discuss and 
BSSBSSO 

(i) the crucial importance apld the difficulties of oausation 
in dealing with sence relations and their re~ercus~ione in 
discourse structure (e.g. the poet hoc. erm ~rogter  hoc 
problems; Grimes 8 1 2  on rhetorical predicetes) ; 

(ti) the ube in Noel 197 4 of a version of Sagerf s restric- 
tionlesa string grammar t o  model expression in t e x t s  (Pall-  
l e t  1973) ; the subcategorization problem and a refutation 



of StaZBoff 1913'8 grammaticral approach; the need f o r  codes 
extending selectiondl restrictions t o  conceptual and e t  
pression units Xarger than the sentences); 

(iii) the need t o  include a mult i level  notion of - effect 
i n  sememtia analysis procedure8 of texts (0 .g .  the problem 
of 'readtng between the lineat ; cp. Freud on jokes) and 
the kelated need f o r  a memory keep&xg traok of discontinui- 
ties. 

The conclusions concern the abstraots form of semantic 
analysis pro cedures or texts,  some empirical prerequisites 
f o r  s e t t i n g  them up, and t h e  p o s s i b i l i t y  of' generating more 
t e x t s  than can be observed i.u a corpus. 



Uf red Nozaicska ( o a t  erreich) 

Unter Semantik verstehen wir jeden ProeeB, der awischen Spra- 
chen und Dingen v e m t t e l t .  Ziel dee Rererates i s t  es, Aspek- 

t e  der Semantik naturlicher Sprachen v o m  modelltheoretischen 
Standpunkt aus su unt ereuchen. Dabei werden falgande Pbblem-  
berelohe beriihxt: 
( A) DAAS EFTSI!;~~MOLOG~-SGHE PROBLEM. Dn Qegensatz zur  Theorie 
der Syntax z.B. entsteht mit der 3nrmalisierung der Semsntik 
eine wAntimonie dee Beobachtensu r d i e  T8tigkeit des fvBeabach- 
terrtt a f f l z i e r t  (und veriindert damit) dati beobachtete Dbjekt 

(bzw. dessen Elemente und RUationen), da l e tz te res  in der 
!L?~tigkeit selbst involviert ist. Es rrrird versucht, diese 
Psltimonie exakt zu formulieren. 

(B) DAS M0DQ;CTHFDRETISUHE PROBLEU zentriert  sich in 2-1 
Punkten: 
( I )  in der ffbersetzuq der.naturliahen Spra6he ( bzw. Frag- 

mente davoa) jp eine kiinstliche Sprache oiler eine Fsl- 
ge zunehmcxnd kdmplexer lriinstlicher Sprachen X- 4 - - *, M e  
Bildungeregeln fiir a simulieren die j en3.ge.n von L : sie sind 
ein IIQdeU. [Gr-fitik) f i r  L . Da8 Kernproblem best,eht hier  
in dtYs Aufflndung geniigand reicher Xi , d i e  d ie  Bedeutrungs- 
relationen von L reprbentieren, (Dae Pmb1em der Unive'r- 
sitat und Aequatheit der Repr2laentatio.nsrelat2on L +-+ 
taucht hier a&), 

(2) Im Auf'finden einer formben mterpra_tatian w n  % und 
der Bildung von W d e l l e n  MbdX fiir d t s e  von 3 a l s  deren 
senantiache Besugeaysteme. Hies. f&nt u. a. daa Problem dee 
mTeillsn und des "Ganz;enN in elner fomal aufgebauten Sexnan- 
t i k ,  insofern d i e  Elamente von und deren Kombinatorik die 
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SIGNIFICANCE OF ISOLATED MORPHOLOGXES 
TO .NHUALf ZE NATVRA1; LANGUAGES 

Hhmel Peter (FRG) 

~ m o n g  natural language carrier ayatems l i k e  a) English, 
French, German, Ddian and Russian, mo rphol OgiosJ. phenomaa 
e*&bit st ruotures, which due t o  syntacticel entane;l(?ment a 
withia t ex ts  are quite Ci@tly glued together. Different 
natural language carrier systems extat  b) , in M c h  89al;ao- 
t ica l  rules allow a more limited tie-up between morphologic- 
al components. E.g. hieroglyphic and texts  o f  Chinese, ancient 
"pictographic textsqt, sequences o f  traffio signs, ideoexpres- 
give sequences of dearnute, gesture languages, mo rpho syntac- 
tically culrtailed ch i ldren  expresstone, etc, The more exten- 
eively glued together systems uader a) were designated "sys- 
tems of agglutinated morphologiesn and the se'oond array under 
b) wsysteme of isolated morph~logies~~. Only a comparative 
eva3uation of both discloses fundamental rules val id f o r  c o b  
tent  aa w e l l  as morphological expression fonnslizations. M 
particular ideoexpreaaive and ful ly  content related morpholo- 
g i c a l  structures gave hints t o  define the terms 9tsigaM or 
wexpression ubitN legal and good for the whofa sca3.e of natur- 
al and a r t i f i c i s l  language expressions perceivable by d.1 
a v e  senses. Fuuither the definition of the phenomenon "expres- 
sion quotient of one content unitn wae made poss ib le  with the 
data n/.(, 4 and l/n concerning the usage ratio of expression 
w i t s  as carriers for one content unit. M a t l y  one content 
unit, one meaning or Deuter has been formalized due t o  the 
natural phenomenon of wclassifierew in the theasurea of 
Mneae characters. 'Phe mare complex deftnition of one Deuter 
oomprehends a i x  sub-cdteria in form of the so called "Deuter 
-Cdter isBft  4. IDEKTITY, 2. TRUTB, 3. ASSOCIATIOPI, 4. AGZ, 
5. FREQUENCY end 6. PRIORITY. These DeutermCriterta have been 
enmerated and put into mutual metric relation within a sub- 
thesaurus as w e l l  a8 in the mole theeaurus of human knowledge. 



ZUM PROBLEM EINER IPOIWLISSRTm BESCmIBmG DER -4IK 
DES PINITEN VERBS ( AM B E I S P m  DES B U L G U S C - )  

H& wdts~ (DDR) 

D i e  f lnltan Bbrmsa des (bul&erlachen) Verbs s ind  po lyea .  
m ihrer Semrmtik verfleohten oltch Bedeuturlgaelemente, d i e  
traditionell unter den Kategorian Tempne, Modue und ~ s ~ e k t  
eingeordnet werden, Eine genaus Beschrelbung dlsser Semantlk 
1st demnaoh nur Wgl ioh,  nemn d i e  temporals, modale und aspekt- 
liche SamPntik g l e i u h e e i t i .  bei  jeder zu beachreibendan Form 
beriialreichtigt vird, D i e  Einbeaiehung der aepektlichen Ssonan- 
tilt erfordert eine getrennte Beschreibung der finiten Rrman 
des perfektivcm und dea imperfektiven Aspelcte. 
2 D i e  Beachreibung erfolgt lait E i l f  8 der folgenden 20 esaam- .. 
konstaticrrcmd, - it - itbrativ, - st - atativ, - kt - konativ-ten- 
daativ, - Ev - Evidene (svid~telr tvenoet) ,  - dir - direkte (per- 
88nliohe) Auasa,ge, pot - poDentiell, h m  - h$pathetia&, - irr - irreal, o ~ t  - optat ir ,  - hort - hortativ (auffordernd). 
Jedes dieser Merkmala wird auf der Grundlage der  biaberigcm 
lbra&ungsergehni8ae dei id ier t .  
;r, Bei der Besohreibung werden neue Deutuxqen der Begaffe 
tmerhalhaltigt und tuermslle st in Anwendung gebracht. Dabei 
werden d i e  Wrkierun~en der Merhd.8 ( 'ut - leerbmallos, 'ml 
rnerhalhaltig) to& dsn - 1Rerten der M8rkPlale ( A + ' ,  ) getrennt. 
S keinn ewe Porm hinsichtlich einea Merkmals d t  8etna.n Wert 
rrnerlnnalhaUig1 oder trnerUsllosr s e a .  Iet b i n  Merlrmal nit 
ein- der beiden Verte fnr d ie  gegebene Bbrm lnonnal' , so 1st 
diem Brm beefiglich diesee Merkmrcls nit seinea Wert merkma- 
108. Vefhis3.t sich aber d i e  B m  in besug a& diesea Merhsl 
andere, ale gu enarten i s t ,  so d r d  sle a l e  merkhsltig ein- 
geordaet. Dementapzeohend wird ffir d i e  Semantik jader Fom 
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lnit s r s i  Matrisen gearbeitat. Xn 41.8 eiae d r d  +/- und in die 
andere d i e  dan Wert snt epreahende M~rkicarmg ( u/m) eingetragsn. 

Es g ib t  W l l e ,  in dtmen nicht  emtacheidbar i s t ,  ob ein Merk- 
m a l  mit eeiaem Wert flir eine 3hrm 'normal* i s t  oder nicht. 
D m  wird d i e  Eintr~gung aus der +/- -Matrix in' d i e  u/m -IiLat- 
r l x  €Ibemommen. Zum Beisplelr Ee ist 2 % ~  die  traditionellen 
npreiakmnl foaoim nomal, / dir/ auscudrlicken, dem in Qer 
u/m -Matrix /u dir/ entepricht. Solche lbmen k&nnen aber 
auch /+ dix/ ausdriicken, wesbalb dann In Qer u/m -Matrix 
/m did einautaqen l e t  (be%- der 808. *add.rativisohengt Bedeu- 
tun$). DBB Merkmol t i t '  kann be i  ollen flniten lbmen dea bg. 
Verba den Wert *+' oder erhalten. Deshalb wird d ie  Eintrr- 
gung aus der +/- -Matrix b e i  tit immer in die u/nh -Matrix 
fibernommen. 

4 1 Ut dieser Beechreibungemethode kann das Problem der . 
Wnoremierung der finiten Ibaen der Weung n&er gebraaht 
mrden, da d i e  in der u/m -Matrix mit *mt oder '+/-' verseh- 
cwem 1I.rh.le lait dam glelahen Wert auch im gontext vorhmdslz 
8ein massen. 

4 2 Dar MerkmUinvatar kann in Verbindung m i t  der vorgesohls- a 
genen Beschreibungmethode a l e  t ertim wmparationia ' be- 
Spraohvsrgleioh bmutzt werden, was den Gedanken naelegt  zu 
iiberpl&ten, indeweif die vorgeschlagene m8chreibungemethode 
be- Aufbau einer tl[itte18pra'che' im Sbne der Vbereetztmgs- 
theode berPcksichtigt wetden ksnn. 

Das Modall hat inmiern sucrh heuristischen Charakter,ils 
er d i e  Wgliohlreit bietet, dux& Abrrbeiten aller m6glichen 
Eintragu~yen biclher rmberPoksichtigt gebliebene sermantisoha 
M e n  innerhalb der watr~lr dea Verbrm finitum su elmitteln. 
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The semmtiorl. or~anisation is conceived as Bonething 
oppoaite to the disconneotednesa. mur factors of semmrantica~ 
coherenoe are distinguished and numeri0.l indiOes Tor then 
an, proposed. A8 a devioe in the i n v e s t i g a w  two of these 
l ac to rn  the relation table is int mduu-ed that is const muted 
by means oi two i d a n t d c U  series of tkw ttert key conceptsr 
o n e  a t t e n  doma in the f i r a t  left wltnnn and the aewnd in  
the top verse. A t  the arossing of verses and column the pm- 
dioatea ore placed which  demote the corresponding argrmrentr. 
In this way re arm% at r register of m a i n  proposit ions of 
the text .  Those points of intersection adrlch tempins empty 
suggest new problems$ one m a y  ask for the relations between 
the wnoepts in questton. 

The relation table help8 in the investigating the two 
factore of semplticrl organisation mihich ip t h e  paper are 
called com~ratxtese ana ~ Q ~ o ~ o D ~ c ~ ~ B S ~ ~  'Phe more a text  i.8 

compaot the greater is the number of relatione between keg 
concepts. me t ex t  $8 monotopio83. if there is one and only 
one eerie8 of predicates fill- entirely either one verse 
or one wlunm. Another factor of senrantioal organAaatiaa its 
a proper divisSon o r  text. I b e  idea of proper division ie 
explicated in tern8 of structural adequacy that depends on 
the iaomorphiaa between physioal and thmatica2 structu2e 
of the text, The physical structure is gormed by the r a m i n -  

ed sequenoea of chsptera, paragrapha, seetione, etc. The 
thematical s t r u o t w  a r ises  f r o m  branching o f f  the maLn 
problem i n t o  more and more minute subsidiaty problems. 

Tho last raator analyeed is the okder ing o f  tert by 
an ordering relation which holds between sentences, e.g. 
entailment in deduotire theory, a sequence of events report- 
ed in s s t o r y .  !Fhe degree o f  ordering Ord(T)  m a g  be defined 
by the function 

asre$  orci(2) - 4 - -,; 
i - i8 the num'ber of irrelevant pexmutationa; 
8 - is the number of ubntenoes in the  tert. 



mmmZ IN EiEUmm W I S ~ N S C H A ~ I C ~ N  UND 
LITE-CHEN rn- 

Sw, G i z o w a  (VR Bulgariea) 

BerJ. cht legt Ergebnd-sse der  Diplomarbeit 
fern= in deut-sche~ wissenschaf t l i chen  und 1%- 

mmsen*, dar, welche am L e h r s t u h l  "Deutsche Philologien'  
, westllche PBilologienw an d e r  So f i o t e r  Univer- 

~&arLtung von Her= Dr. A, Ljudskanow ausgearbei- 

ehung ist d i e  Ermittlung von syntaktischen urid 

ia Bemg auf die Relatiorpen der Pronomen und 
im deutschen wissenschaftlichen und l i terari-  
Vorausse-gen fur die automatische Identifi  

QP atezedenten celniger pronominalen Klassen 
geschaf fen wesden, 

m e n  je 50 Seiten wissenschaftliche und 

a u s g e w e r t e t .  M e  knalyse b e s c ~ t  sich auf 
r- \tnd Relativpmnomen In der Einzafil. 

h el- Versuch dar, durch eine Metasprache 

Xmktion der pronominalen Referenz in deutschen 
!T!e%en qu beschreiben, wie dies fiir bulgarlsche 

berei ts  erfolgt %st, 
$fe und Parameter der Metasprache sind: 

chtet und rechksgerichtet , htezedent  , aktuel- 
'tehziell er Antezedent, 8 ,  Q-max E , E-max, Segment. 
ht in der I d e ~ t i ~ z i e r u n g  dieser Parameter in 

i b e n  quantitative Werte zugeschrieben werden. 
W e r t e  fiir binige wichtige Parameter gegeben 

entprechenden R e s u l t a t e n  aus den bulgarischen 
s-bellt. m e  @sgentiberstellung zeigt, daS die  

, wie auch die W e r t e  fur Q-max und ILmax in deut- 
d m B e r  sind, a l s  d ie  Wertr, die be1 den bulga- 

+gestellt wurden, wird auch der V e r s u d h  unter- 

linquistisch zu interpretieren. 

Administrator
Note
Not Clear in the Film



Semantics-Discourse 

SUR LES RIEFERENCES NON-PRON0MZNAI.ES 
A . L j  udekanov ( RP d'e ~ulgarie)  

I. 1.  enb bee e t  logique interne de notre recherche sur les 
S f  6renoee dane l e a  langue8 nat ure l l  es .  

2. Le p r o b l b e  de 1 @identif ication automaeque dee ante& 
&dents actuele Bee pronorns dans Le processus de 3s I A  

e t  de l'analyse automatique dee textes. 
3. Analyse de quelquea alptithmes. l4ecessit6 dfune in- 

formation linguiste plus coloplbte. llrethode dtanalyse 
et metalanque de descripti6n. 

11. 1. Lee r6fBrencaa non-pronominales sont un ph4nom&ne .dea 
langues naturelLes tz.823 peu ~ t u d i ~ .  

8. Lea quasi-ant6cddeats du &canisme de la df6rence 
pronominale e t  les  i.Bf6rencea non-pronaminales. 

3. Description par la metalanque pmpos6e. Quelques r6- 
su l ta ts  naadriquea de l * analyae des textea bulgares 
e t  rusees e t  breve description grammatioale et s6man- 
tique. 

111. 1. Impossibilit6 de ddduire une d6finit ion des rdf6rences 
non-pronaminalea des d6f in i t i ona  $e 1 'mapho re. 

2. &a489  de troir, phhembpest 18 rb 6tition,la d i d r c m w  
pronominale e% la r6t6renoe non-pmnominale. "Ligneet0 
ma@ rigues. 

ZV. 1. Pr6cision de quelques concepts de Wse du point de vue 
de la gno 06ologie xnat6rialtste; signification lingul e- 

tique; r6f6rant e t  nomination; nomination plurel iete;  
nouvelle nomination; nouvelle nomination par abst rac- 
t i o n  e t  par wpr4nonrinationw c.&.d. par changement du 
sow-ensemble dee traits pertinenta. 

V. Quelques pro blernea de 1 ' automatieation. 



W8U'REMENa! OP READABILITY OF WRI- m d ~ I b l 9  
Gerganw, A n d r i a  liIateeva, Borimir Kristev (Bulgaria) 

Reambility of 10 samples of written Bnlgart- was 
meashrred by two mePlethods - testing of readiq comprehe~srton 
U. ecaltng of diffieultg.  In €he first method 3 ques%ions 
@bout the oontent of each pasaage were oow~ruoted. Eaoh 
question involved 5 answers s one correot, ons n o n g  and %he 
others rlCh various degree of coxmotnsss, The cosrectnsss 
of the answers was measured by the method of paired 
oasparisons an4 scale value t o  each answer was estimaeed 
w i t h  respeot t o  the ~orretltness~ Then  he passages taith Che 
questio~s and the answers involved were presented $0 300 
rsadeza. whose task was t o  read each passage and t o  answer 
%he questions by choosing the most oafreot answers. The 
scale values of the answers the readars ohuse were assigned 
t o  the passage.It i s  postulaCed,tbatagiven passage would be 
completely womgrehended by a given group of readers if all 
the readers have answered a l l  the questions by choosing 
answers randomly. The mean (M) of distribution of scale 
values of the xxuu30ml.y chosen answers is eonsidered asa zexo 
amount of comprehension. Index (DL) of diff iculty of a given 
passage i rae defined by the formula D ~ - ~  It-M!$= , s ln!hereNf2 N, 
b,', @denote means and dispersions of tJcorrespmding real- 
ahoiue and rando-hoi~e dietzibutione of answerst scale 
values for passage i. In the eeoond method diqfioulty of $he 
paesage wa8 measured by the method of paired comparisons and 
m a l e  values of difficulty for 9 0  passages, were es t i~~ i%d.  
Rcoduct+nomsnt correla*ion between D and scaled diff iculty  

high (bog81 ; p C 0,o"l) .A forrmiLa of readabilitg of 
nritten B u l g q s i a n  baa been derived. 



rpbgno o Uladeuoff - Danaile - Dancof f (']7,uldari8 1 

E.C.E.D.B. diffdre eSaefitie1leae;t des a--areilo r&areus, 
qui calculent s iq lexent  les d p u ?  tatss -dt1me enc;tdte fol;c?ee sur 
des questsane bunaires ou sur un choix de rk-arses os;sibles. 
be bdt de .C ,EbD.3-., a tess  Be :;~odeler :me si:;~at-ion d e l l e  

a- Be J. exemen wiversitsi~e, e n  re~roeuishuD le $a ;orti " To,- en 
s e ~ m  - 6tudianttq. c d m  p.3.-: - .  sert arx exercices e t  nq:x e - ~ r b -  
citations a-stoaatiquee des connaiesa ces Cesx 4e r6a: 

(I) iaentif i e r  un dia lec  te dom8 se-izle :erit Tar son. :.on 
( c e-st-d-dire, exaainer et a, pr6cier Les c ~ : ~ a i s s a ~ c e s  sur -.=e 
ua6idre dbfinke: l e s  i s o ~ l o s s ~ s  essenoie'rlss'> ; 

(0) a2src8cier l e e  connaissa zces sur m e  quazt i tb  C' isog-  

loeaee a'imnoartance - identificatf~e secor~?.aire ('an ml-2t..e 7r6- 
vu du COUOB universftaire de dialect010 ie bul-me). 

:I.C.Z.D.B. dispoae dfune a: 2lica3i.l i t 6  .relative tat; ~ l u c  
luriverseLle.: si noua re;rplagons l e a  corr;es er:orEos -cr us 
n o ~ v ~ u  conplexe-, en nodif iant  la i i LW la c?.:.;cler, 
M.C.L.D.B. ee %ransfor& en ex&-infitrice Otyae n -trc ' 3 . ~ ~ 2  li- 
ne (par ex.: -~oural 'aoper i t i s sa  * e. Ges arnsi z e s ) .  

L'6tudiafx-t hi-mme cho$r;it l e s  zucrtions (616 ccts $:c- 
n6tiques 6t (ouxo~koLo&i-;ues v ie~ur  - 5ul a-ar s] ct i d s  .'6:2:e 
l ee  fi2onses au mo~en Cqtm r.i?;r;l??et - -!lour ,.-zue I - :  ( 1  s cor-  
res2onfiants dans le parler). 

Pow les cae de dponses abswdes, l e ~ :  cartes --erfor6er 
contiem0~;1t une I n f o m a t i o n  gr8li.zimaire. q7d iait ro:xr2e cx- 
tomtiquezent 1' exaxeen. 

tG-fa2pr6ciation des res.--ltata est  doub2c: 
(1) sexon la v6rit6 
(2) selon 1 iqortezce . 
La rmbabilit6 Jr's r6ynsesa exactes su?ies ar k s a r d  ne 

donine >as ce l le  des r6ponsqs repues p r  ?asarc en circons;~a- 
ces habituelles, 
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T. Charpentier, J.Y. man, M. Pioard (Canada) 

!3L lton mn.eid&re comme donn4ea l ee  hypoth8ses suivanteat 
a)  Nan-adapt abi l l t6  dee rgglea phonologiquesr un rggle phonolo- 
giqw, ne eQadapte pas .8 l toutput dee ohangements qui l * a f i e c t h t  
1,e. ne stapplique pae k lloutput des ohangwents gui la nour- 
dsaent,e.g, la rkle (i) si elle pr6o&derhi@toriqummt (ii) 
(i) V-Y / - ~[f], ((ii) 2 - 8  / , # (till , /GI 
ne peut atre nounie par ell& dane la d6rivat ion \a part ir  de 
(iii), si on a (iv), o 'ee t  que (ii) pr60&de i historiguament. 
myerscr~eat, suoune &gle ne peut atrs ass thee par un processua 
plur d o a t  dans 19hietoire db la irmg~,e.g. la r b e  ( i )  c i -  
haut ne peut rester telle qielle si me &g2cs ?!?+..lb / . #est in& 
$rodUte dm8 la qrammsire & me Bpoque ult6rieure. 
b) Aueune *e phonoldgique n'est independante du contexte,e.g. 
un pmaessus hcfi est un alPanr~ement ponctuel qui ne peut f aire 
partie d' aucune grtimmaire synchronique ( 81 ce w e s t  comme ~ & l e  
sdaptivd. 
C) UII pmcedsua af'fectant un reme segment daaa plualeura direc- 
tions UffBrattes ne peut pas avoir 6th  intmdutt en m e  seule 
(taps,e.g, un a e  K-. i#@/ doit aonatituer uno fusion ds pm- 
cerreua ehm~e~ogiqu&sm% stilnat e. 

De mame que lee contraintee aur la forme des rsglea e t  dee 
daengementr phonologiQue8 Be La phonologie naturelle, il devient 
possible dt6laborer un modzle logique e t  heurristique poue la 
reconstruction interne de la ohronologie des ohmgementa phono- 
logtqws (granmatis6s ou non) dsns une langue donn8e. Un tel mo- 
dble96ventwl~ernent automatisable,prendlblt oomme input l e s  mr- 
rerpondmces mtre langue-source e t  langue-olble telles que dbb 
i iniea par 10-8 - grammeires syn&romipues reapeetivee (la langue 
-soume peat awsi b ien  8tre reconstruife qugsSteet6e) st four- 
nirPit wmnw, output uas chronoldgie relative aes ohangaeats 
phonologlqweo e t  des dSft6rentee gsammsires qmahmniques i n t e h  
ddiatres (pour l e a  chmgmente qui ont 6 t h  grepnmatis6sj. 



A Xu;zy instruction contaxns in its lormulatlon lm- 

pistic uncertainties llke "probablyf1, " p o a s i b ~ " ,  " l i k e l y t t ,  "may- 
bat8 I1 

s or legs" ,"almostw, "nearlyN , etc.  , or words which re- 
present labels  of f'uzzy classes 1.e. classes of objects 1n 

whichthek*e is no sharp boundary between thoae objects that 
belong to the class and those that do not, f o r  example: rich, 
old,clev~ponest,beantiru3.,large,great,slbw,successful,etc. 
The sequence of fuzzy in8tructions, a f t e r  whose execution an 
approxrmate solution of some complex problqm is obtained, is 

called r u z ~ y  algorithm. The fuzzy algorithms are useful in 
modelling and stutiing h ~ u a  LAC systeins, that is' systems in 
which' human behaviour plays  a major role. 

In the proposed papee vari*ous methuds of cgmputer reali- 
zation of fuzzy algomthmel that ere composed by the following 
types of fuzzy instructions are analysed: a s s i g n i q  instructions 
/e.g. "assign to X a not very hlgh valuew/, conuitibnal instruc- 
dons  /e .g. "it' X becames very large, aecreAee Y allghtlyrf/ ; un- 
conaitional instructions /e. &. "multiply X several times bv Y"/. 

C1 

A progrpem written in F O R T W  f o r  ES -1040 des 'c~ lb ing  a purposeful 
movement of "robotw commanded by fuzzy instructions is enclosed. 
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Information~Retrieval Systems 

D.M.Dobrev 

The increasing needs f o r  creation and exploi tat ion 

of Information retrieve1 systems ha'rdly demands software 

f a c i l i t i e s  f o r  generating such systems. Such software has 

to face a broad apectrum of demands. The system has t o  be 

maximum flexible  and eimple for generating tmd operating, 

it has to be able toprovide effective ofline and online 

search and datatra;nsforma*tfon functions. 

There exist t w o  main methods of creating spftware f o r  

the needs of Information retrieval systems c r e a t i ~ n  of a 

s p e c i d  art i f ic idl .  language or creation of a progpam gack- 

age 

This report considers the structure and p o s s i b i l i t i e s  

of a program package f a r  crea t ion  and exploi tat ion of 

InTprmation retrieval systems ~f a rather broad classb 

This program package allowg not only search capabili- 

t i e s  and f lexible  input and output options.  but a large 

number of operatione f o r  the databank. 
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FACETS, FOFZMS AND RINGS 

8. Harris (Canada) 

Thie paper considere some of the theoret ical  and prac- 
tical conclSlsion8 drawn f r u m  work done at the Linguistics 
Do curnent ation Cent re on indexing and abstracting ( thea FIRL 
and P U S  pro j e c t e ) .  

The notion of 'faceted indeldngf is c lose ly  l i nked  with 
that  of coordinate indexing! ( Ranganathan) and i m d i a t e l y  
suggests Cartesian a-oordinates i n  mult%dimensional space as a 
model (May), The number of fecets i s  not a problem i n  this 
model, and we may wish to take a ~ c o u n t  of negat ive  coordina- 
tes, multiple coordinates on the same axis, etc. 

The prime motivation f o r  f aceting however, is not mathe- 
matical but semantic and cognitive: if we p o s t u l a t e  a p r i o r i  

a deMnite number of facets, and if we choose to l inear ize  
them in a part icular  crder (Ranganathan) , or grolfp them 

( F I B ) ,  i t  is beclause they capture something useful i n  the 
class i f icat ion o f  description. Faceting is therefore a matter 
o f  semiotics. Furthermore. the surf ace presentation o f  the 
face ts  will cer ta in l~l  be l inear,  because users cannot concept- 
ually manipulate multidimensional space above three o r  f o u r  
dimensions; and the linearized expression may be t ranslatedl 

into natural language ( P U S ) .  Indeed we can speak #of 'natur- 
al* VS. 'art i f ic ial  faceti%, with a spectrum betweu. 

In the middle of tha t  epectrw is the t f o r m  to be f i l -  

led up', &Lch we are all familiar d t h  as an instrument of 
admtnistration, It i s  more generally an instrument o f  searah 
f o r  knowledge. It directs search to a class  of howledge.  
It enables the computer, or any mechanical sys tern, to in ter-  
rogate in a meaningful but open-ended way (as opposed to 
multfple-choice prompting, in which the intermgee must be 
presented expl ic i t ly  with all the opt ions) .  ThiB strategy 
has become the b a s i s  of the date entry system fox PIRt and 
f o r  our bibliographic indexing ays tern ( INFOKWOCK) . PUS on 
the other h@d combines facets and m u l t i p l e  choice. 
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Facets are n o t  formal ly  hierarchical.  Systems l i k e  
colon claseif  i ca t ion  may achieve hierarchy, however, by 
underlying semantics or -- most t y p i c a l l y  -- by the arrange- 
ment o f  the indexlng terns is a separilte ~Chesaurus~ 
Thesauri are usually tree-like, though they are never strict- 
ly confined to tree structures, and k d e e d  are a w a y  m u l t i -  
rooted. The no t ion  of (equi-relevance' (no t  the same as 
1ingLclstic synonymy) l eads  to the heed for a structure which 

is both viae-like and ring-like. T h i s  is the structure in 
the BIRL thesaurus. 



PROGRAMS OF EXPERIMENTAL RADIOELECTRONICS AUTOMATm 
INPQRMATION-RM!RIEVAIJ SYSTEM AND ITS PUNCTTONS 
K.Slieve, b.Kusmanov, I.Miteev, T.Djakav, 
E.Serassy, G.Bskalsky, S.Anastassova, I.Anghe- 

lova , I.Stamenova , B.Gheorghieva (Bulgaria) 

The paper coneiders the principal  programs of the 
above msntrioned system and its functions as follows: 

1. The Pbgraa, forming tho machine dictionary: a)er- 
rangrs autometicelly the Word-list of descr$ptors in the oom- 
puter memory by given parameters; b) divides the deecriptors 
into  two parts: ngfsts" (the f i r a t  four symbols) end nfailsw 
(the other part of the descriptor). 

2. The Program far automated indexing: a)  records the 
factologic parts of information cards and information foms 
in the memory o f  ths computer, rocodiag some of its headings 
as country, language, firm, etc. and recording the others of 
them - as author, title etcr  .A without any change; b) reali- 
aea the automated indexing, i,e. using the descriptor dictio- 
nary, tranSla t e a  the summaries BnQ inquiries from natural 
languages (Bulgarian and Russian) i n t o  metalanguege of the 
system. fornling the matrix of descriptor codes for each sum- 
mary and $nquiry. 

3. The Program for warcbingland giving out answers: 
a )  compares the matrioies of inquiries  ( M I )  with the matrioi- 
es o f  ~ummaries (MS: including the document in the relevant 
submultitude when all descriptors from M I  are found in the 
MD; b) prints from the full records of docments only the 
content of those headings marked off  by the user as questions. 

The programs of the system are written in Lanpage of 
Symbolic -coding for the computer Minsk-32. 

Some experimental data are reported in our  paper. 
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EISMINATION OF POLYGEmA AND HOMONYMITY BY A DIALOCW IN 
THE RADIOELWTRONICS AUTOMATED INFORMATION-RETR3:EVAL SYS- 
TEH K. Ilieva . A .& judskanov (BUGARIA) 

1. The experimental v a ~ i a n t  of the completely automated sys- 
tem - MI=, with bil ingual  input (~ulgarian-  us elan) ie ba- 
sed on a aiictionary o f  a particular type, aeaigning a hybrid 
descriptor language. 
2. There ard13 tmee of homonymity and 16 types of Poly.emie 
in it. The homonyaity, caused also by appointed segmentation, 
con~istlr in a poeeible tnsertlon of many textual mitq bilon- 
ging t o  different syatsoticsl classes, into on& vocabulary 
mi*. The polysemow descriptors have not more than two mea- 
nings in the dictionary. 
3. h e  partiiculer algorithms Homonymity and "Po- 
lyasmiam have been made for automated elimination of theae 
phenomena, and have been included in the indexing flow chart.. 
But they are not able t o  eliminate a l l  the- complicated cases 
of homonymity an8 polyeemia without syntactical and semantical 
analysiar . 
4. W o  oBher slgoFithms have been mde in t h i s  situation: 
alogue-Homonymityn and nDia.logue-Pol~semia". Tbeir purpose ie 

t o  duplicate the action of maohine e&gorithme far 
a comparison of results from %ann and nwchineN work, for a 
pas~ible correction of machine algorithms. The sub- 
ject. tlman-machinefl (Ualogue w i l l  be included h the industrial 
variaat of the eystw in t h i s  ease only when the experiments 
w i l l  demonstrate its rea l  ef f ectiveaess. 
5. The long-term hardware ensuring a dialogue i a  a terminal 
input-output device. 
6. The rrobtware for elimination of holaonymity and polysemie 
3.23 based on the descriptor dictionary, machiao or men-machine 
a l ~ o r i t h e s  list of four atandard phrase., 0 % ~ .  

6. The indexing flow chart control@ the action o f  both 
nachine and man-machine algorithms which eliminate LHomonymi- 
tyw and Volyaemian. 



CONCEPTUAL MODEL OF 'I'IIE AUTOhIATED LEGAL 1NFORh'LRTION 
RETRIEWL SYSTEM 

Jan Bobnowski /POLAND/ 

The Polish Parliament ~ i b p a r y  leads the pilot project of the automated 

legal information retrieval system. The following ppinciples have been 

establilehed: 

1. Searching the data files can be run as batch ppocess o r  real time 

conversation. 

2. Data  file^ consist of two types of entities: 

/a/ legal acts in full text form treated as the facts, 

/b/ catalogue entries furnished with descriptive indexge informing 

about the context of priqary sources such ae parliamentary and 

law Uterature and unpublished documents created in legal process. 

3. Lexical set of information retrieval language consists of descriptors 

with related nonedescriptors compiled in- thesaurus. The arrays of 

flexion forms of lexical set  aze applied to f u l l  text information 

rctrieval. 

4. Retrieval. procetiuree. There a re  two separate retrieval procedures: 

/a/ fu l l  text retrieval - the query terms together with arrare of 

f l e x i o ~ o r m s  will serve as a basis for generating full set of 

query terms / also eynonyme /. Search process will match all 

words relevant to the .generated set of query terms. 

/b/ catalogue entries retrieval - the set of the query terms will be 

Bnlarged by iwertion of the related broader and narrover terms, 

which enabIes retrieval in  conversational=process. 

a. Technical feasible design of described above system is expected to be 

finishcd till the end of 1978. 



Translation 

L A  STRATEGIE SEZZCTNE DANS L A  LUMTEm DES NOUVEAUX 
D E X 3 Z O P ~ T ! J !  S DE L A  TRADUC? ION AUTOMATIQUE 

A.Ljudskanov (RP de Bulgarie) 

I, &ref a~exgu historique, 
4. rdalgrc5 l e a  d s u l t a t e  obtenua, 1'6tat des &osee dans le do- 

mine de la TA 6 t d . t  insatisfalaant vers l e s  anntSes 1965- 
1970. 

2. Le rapport &PAC et l e a  points de vue pessi&stee du prof. 
a.Hillel et de c~ertaias linguistee. L'analyse des causes 
qufils proposaient n18tait pas complete. 

3. L e s  etrat8gLes "totaleam - une des causes princlpales de 

L 'Btat ineetiafaisant. Genhse et logique interne de is 
strategic totale. La strategic t o t a l e ,  l e s  grammaires g6n6- 
ratives e t  J.*id6e de la traduction 3%) t o t a l e ,  La strategie 
totaJ,e W e s t  pas fond6e eur ltanalyee du dcanisme linguis- 

t i q u e  et des poss ib iPi t6e  de 1 topdration t raduisante entre 
les langues natw@lles. 

XI. Analyee du m6caaisme. l in~uist ique de 1 'op6ration traduisan- 
t e  entre l a8  langues naturelles. - 

1 Comnunication unilingue et tlbilinguelv; schema8 logiques et  
diff6rence des buts .  

2. La t raduction et  la compr6hension; wmprt5henaion subst an- 
t ie l le  et compfihension linguistique come choix bes si- 
mfica t ione  actuelles des BlGments lingui stiques du m e s a  
sage d'entde. 

3. Elotion de ltinformstion n6opssaire & la traduction - I 
( 'Rs) ; son caractbe object l f  et pr6dic t ib le ;  diff6erence 
de la quallt8 et de la qauntit6 de 1 E ('Pn) pour le pas-+ 
8age atre  des Paires c& langues naturellee differ&ea. 
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4, AocuMllation de 1 ' I  ( IPn) ; types d'objets e t  types d t  m a y -  
see (- extrelbnguistique et llnguistique; non-cont 'xtuella 
et contextuelle~ analyse de aurfaae at da profondeur; 
analyse de contenue et analyse formelle). L'automatisa- 
tion da llaccumulation de 1'1 (Tn) - probl&me fondmental. 
de taut  syst6me de TA. 

5 ,  Les d i f f 6 m t e a  olasees d'616ments llrtguistiques exigent 
des diff6mnts type8 dr analyses, P d c i s i o n  du caractbre 

sdlectif  de l 'op6ration traduieante. Cane6quence la 
strat6gl.a de la T1S devrait atre d l e c t i v e .  

111. La strat6~3.e s6lectiv.e. 
4 .  Description sommaire de la l o g i q u e  de la s t ra tBgie  s6elec- 

t ive,  P o s s i b i l i t 6  de transformer l ee  types dganalysee plus 
tQprafondsw en analyses plus ltsuperficiellesw. 

2, Est-ce-que 1 accumulation de 1 ' I ( Tn) @ a g e  n6 cessarement 
une analyse syntaxique eC semaatique tota le ,  ou bien on 
peut se contenter dt-me analyse "orient6eVt? 

N. Lea d6veloppements nouveaux. 
I .  Les id&es fondamentslles du syat&me de TA d e  Meltchouk e t  

de Zolkovski; la TA "industrlelleM du prof .  Piotravski; 
le nouveau point de vue du prof.  H.Hi l le l ;  etc.  

2. Cea d6eveloppemente approuvent au mins en principe 1 Q - 
i d 6 e  de la stratkie sdlective, fond6e sur la notion de 
I (Tn) m i n i m a l e  rt n4ecessalre come une des voies  pos- 
sible et optimal@ de la dal isat ion de la TA. 

3. Perspectives. 



a ~U'POMATIC HIGH. QUALITY TRANSLATION 
Irina U~unova (BULGARIA ) 

meltally known Professor Bar-Hille1,one of the pi- 

chine translation in the f i f t i e s  hastin racent 

ut w i t h  a number of extremely pessimistic articles 

i b i l i t i e e  and future of MT.In h i s  last artL~le ent i-  

1Cuture of MT1',published In 1969 in the Russian 

asi- Yazikoznanya" #he says quite exp l i c i t l y  t h a t  

m - & i e  hlph quality translation is n o t  feasible.Pre- 

in MT has coma to an impas s b :l. 

%or examines the negaitive impact of these state-  

1 discouraging backgr~und~created by the ALPAC re- 

,She.@oes on to c o m m e n t  that one of a i m s  of her 

a 8 0  to summarire the m a i o  viewpoints given in the 
anc 

in England the United States f r a  1971 to 1973. A t  

e a cr i t ica l  analysis is made of investigations 

' in recent years in s o c i a l i s t  countries andsin par- 

. A.Lgudskanov's selec-bive strategy.The second 

of the report examines  the concept of F u l l y  Auto- 

ality Transla%ion.It alao includes a discussion 

& Bar-HHilel's apostasy and the viewpoints of R e i w e i  

~~for~,Fil~mda,Lyone,Stach~itnh,Zgusta and qthers, 

%he impact of Dr.A.Lyudskanov's works on the above 

lo-American study.The final section deals w i t h  

ts 03' standards . translatability, the human r o l e  in 

amman-assisted or machine-assisted transia$ion 

& w r  are assumed a prfori, and not as a r e s u l t  of 

potential poss ib i l i t i e s  of the translation mecha- 

ral 1anguages.At the end of %he report the 

fits  he^ final comments. 

Administrator
Note
Not Clear in the Film



OPTIMUM LTNKING OF INDEPENDENT ANALYSIS 

AND SYNTHESIS 

Svatava MachvB (Prague) 

Examples of vork ing  cooperation of two or more teams 

have been rather unique in linguistic science so far. [By 

vaorking cooperation I mean a purposeful adoption of proce- 

dures end methods between the teams.) It is only after 

painstaking testa that a team of linguists can become cert- 

a i n  that some procedures or methods adopted f rom some o t h e ~  

teem can be used in an adequate manner. In spite of this Ct 

is evident that t h i s  kind of pooperation is highly d e s i ~ a b l e  

a t  the present time. 

In preparing the MT from Ehglish into Czech, the Prague 

Group of Mathematical Linguistics intends t o  make use of 

the analyaie of the English language worked out a t  the Montreal 

UniversM+.(~.Kittredge) linked with the synthesis of the 

Czech: language proposed by PI -%all a t  Prague University. 

Thus procedures worked out and proposed independently of one 

another ere to be utilized. An attempt rill be 'made in the 

communication to present some -ways of achieving an effective 

l i n k a g e o f  claasificatione of linnuistic emtities based on 

different ayetema. 



6.d JBger (DDR) 

k e i t  eines Tr~nmlators erkllIren, edsahen ~ w e i  gegebenq 
Spraohea L4 und T ~ s l a t l o n c m  eu V O ~ ~ E ~ & ~ Z L ,  d.h. L , - ' P ~ X ~  
t cm i;p-~ratk~ato und %-~e~xt.a L,-translate s w u o ~ a n ,  a s  
TrandLationan werd8n al le  Pmseser (und nur diesel betrach- 
tet ,  oe l  denen die quellen8prauhlichen Texte rmd die  ilzlle11 

2. Bar die  Suhaiiung eines llngui8tIsclhen Modella der trenti 
1rtorLaohe.h &ompetens m u 8  ein  linguistisahes Explikat Niir 

die  Begriff* c k o ~ u n i k a t i t a r  Wrt f und f kommunikatira (Aqui- 
v a l m 9  eugnmde gelegt mrden. Alr Pxplikat f ir  ~IFoxumrmilcfi 
tiver Wertf t.nn *funktioneller Wertl, verutsndea a a  Ge8amt- 
heit. der einm Text sulrommendm rttuell&n signiflkativen un;d 
intnllngulun pnglaatlsohen Bedautun&ea s o d e  der m i t  der 
aktwllm Ol1derm.g verbundenetn Bedautmyen, .ngenommen 
mrdm. Punktionell8 #quiv.lmt * kann j edo oh niuht alr Ex- 
plikat fir fhgl~rmikat ive  #quiva3ens betrachtet rerdent 
SLe tdfft tiir uin idedlisiertes Objekt, die  id9.la Tr.n.- 
lation,ou. I#. m.l-cm Tr.nal8tionen n u e m  a c h  d.er Idealen 
'PrmPation (in unterrahieiuiohea GO&) an, da bei ihnen 
dl8 Beeloh- der funktionellem gquivrlcim~ duroh dar, lirkem 
tam Baktonn (Bedingrmgem) iiberlagert drd, die im gegen- 
reit%&= Verhllltnir, der bgebmtheiten von jewella 2-2 
Sprmh.a liegen. 
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3. Elntm l inguist iaohm Modell der tranalatorisahrn B m p -  
tens mu8 duher ein Trmrlationebe~dfi  sugnmda grlegt nr- 
den, der a@ d m  Begrim dder madrum #puio . la~~~,  veratm- 
tian U s  4ureh dar 1Yrkun der gmr~mtrn Faktorm leodias&es 
t e  funktionalle #qut~~al.ns, berutit. Da &Lase lPaktorsn aui 
d m  vermhledenen R e p l d l a a n t a t n s e b  dor Sprauhe liegem, 

muJ3 ein s t ra t i i ika t fve~  Yodell aqgenommsn rrerden, daa ss 

gestattet,  d ie  beidan &e(;ebasn Spraaben auf den jewei1ige.n 
Repriisentationsebmen ~ueinmder in Belriehq sa  setsen, 
Mer erfordert ruch d ie  Erkl8rtp.g dsr N i c h t t  ransferierbar- 
kei t ,  d i e  in e-em linguistisoban Modall der trrnslatori- 
achen Kompetens aege'bea rerden mu@. 

4. D i e  Reprilsentationsebsn~n sind hierarchisch geordnet, ro- 
b e i  jewel18 s r e i  uPacLttelbar benachbrrte Ebenen durch irans- 
dulrtoren miteinaniter aerbunden s a d ,  die  einm tlbergang evi -  

schsn den Ebsnen in beiden Riohtcmgen ermtlglichen. An der 
Spi tse  der Hierrruhie s t a t  d ie  Bedeuttmga-R-E-bene. tfber die  
Srmsddrtoren bestinat d i e  j eweils iibergeomets Ebene die 
Nom (verbturden i l s  tateLichliahe Ausnutauq$ der dutch das 
Sub4ystem gegebensn 1RlgliUeiten) der folgenden Ebene. 

5. Eins Erkllrtmg der trmsZato~schen Urnpetme schl ieQt  
d ie  ErUftrung der F U g k e i t  elnee Translators, sogen. Liioken 
im gegsn~eitigen Verhtiltnis von s w i  Spraohen HoutmxfYilien*, 
sin. In e-em s t r a t i f i k t ~ t i v e ~  Modell der t rmslrtorischen 
Kornpetens kann das duroh die ApnahBle einer generatiren md 

einer r e b ~ n o  skatirclll Kolnponente ( d i e  dae j eaeilige Subsystem 
beschreiben) fir j ede Repriisent ationsebeme beriIcksichtigt 
mrden. 
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PROBLEM OF MODEZLmG OF APHATIC DISORDERS OF 'PHE S P ~ C H  
IET ITS PHYSIOLOOICAE, PSYCHOLOGICAL AND LIETGUIbTIC ASPECTS 

Re Rwchev, A. yudskanov (Bulgaria) 

I .  Prelimirfary notes. The baeic nroblems jn the MarxLnt mnte- 
r i d l i ~ t i c  g n o a i o l o ~ y  nhow the unbreak~b'l e connection between 
the mnterf-1 (the brain) and the j-den1 (the thinking), bet- 
ween thinking and speech etc. In i t s  aature, the aphasia re- 
presents a @isorder of definite Bechanisms of the speech at 
i t s  different levels  in the presence of lesions in certain 
brain structures of the speech carrier. The study of aphasias 
as pathological speech manifestations and the compsrieon of 
the cltnica3 phenomena with the facts  f o r  the structural and 
functional brain 0rganiz;ation as well ae the psychological 
and physiological mechanisms o f  the higher integrative f h o -  
tione of the CentraJ. Nervous System in man,  not o n l y  f r a m  
the theoretical point of view, but a l s o  f o r  the elab~ration 
of rational rehabilitation programae - that is the  essence 
of the subject o f  aphasiology. Hense, as an object of inves- 
tigation, aphasias are distinguisked by two basic character- 
i s t i a s :  interdisciplinary md indirect assmament of the 
dieturbed speech mecheni sms. 

2. The modern psychop~a io log i ca l  aspects of speech pathology - neu-pathology - proceed f r o m  the assumption of the modern 
physiology that the epeech f a  a complicated functional system 
wi*h multilayer organization, high automation, wo rk5ng rrrith 
great positiveneaa, excellent harmony in mrk between the 
individual l i n k s  and levels ancl dnstant autoregulation (mo-. 
d e l s  o f  N.A.Bernshtain, P.K.llnohin; block-schemes after Eb- 
s e n b l s t t ;  logical  and probable and statistical models of the 
neumna l i n k s  after McCLllloch and Pitbs, Shimbel and Rapo- 
port and many others). !l?he~e directions permit the regulari- 
t ies  of the speed activity (St8 pathology reap.) t o  be drawn 
o u t  f r o m  the general 'princi61gs of physiology snd pathophysi- 

oaogy of the Central Nerrroue Syatem in m a n  reap. TMs sug- 
gests the big complexity and interrelations o f  the system o f  
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blo cka f o r  the indiVidual psycho physiological operatio-as in- 
side i n  each level as w e l l  aa between the different levels.  

3. The fundamental l inguistic pml)lem in aphasias is t o  de- 
duce which structures and mechanisms of the speech are d i s -  

turbed and how much they are distrurbed in the different 
kinds of aphasias, in certain comparison, eventually, w i t h  
the l o c a l i s u t i o n  of the brain  lesion and the pathophysiology 
of the disturbed cerebral function. So far, the analytical 
(inductive) methods of t he  t radi t ional  l i ngu i s t i c  snd of some 
stat ist ical  methods vihich have given definite results - sig- 
nificance of the incidence f act0 r, phoneme entrow in .the 
aphatic people' s vocabulary, elucidation of the characteris- 
t i c s  of agrmatism in the different kinds o f  aphasias,etc. 
- have been uaed for the analysis of the pathological speech 
mani9estations. 

The experience of cybernetics, of generative and mathe 
matical ltnguistics and others, shows t ha t  such o b j e p t s  are 
beat investigated by using the method of elaboration of model 

In th i s  paper are discussed the  question^ about the 
consiaeration of the speech as a generating and Mmtifying 
the speech mechanism ( codifying and decodifying mechani sxn) , 
as w e l l  a3 the s t w f i c a t i o n  conceptions and the considera- 
t i o n  of the speech as a ayetern of convergent mechaisms; 
about sne prob-llem -of t i le  Flichotomy "competence-perfommcetl, 
and the generation as a transition f r o m  profounf t o  super- 
ficial. structures; about the equivalent or dominating, but 
not interpreting significance of the semantic factor in the 
natural languages; and the description of the languages by 
beans of the Nervous System modals -- grammars and valence 
grmmars; about the problem of the equivalence of "generat- 
ing" and Widentifyingw description i n  aphasias, and the 
semantic m u l t i l ~ e r  madelst etc. The question is raised for  
the ltartificiial intellectw and the model of aphasias, a8 
w e l l  as for the eventha poss ibi l ' i ty  for objective analysis 
of  the problem mspeech-tHinkingw. 
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DISORIlERS OF LINGUIBTIC COIkWEZEXCE AND P 3 e : R l O ~ E  
IN LANGUAGE PA'PHOWY 

Iaaamil ~ v l o o  (~ulgaria)  

W 
~ u i s t i c  aomp%ence is %he knoledge o f  a set  of s e m -  

t;ic and gmmma%iaal rules (algorithms) valid for a given lan- 
guage syls*em Linguistic performanoe is the uaage of these 
rules in the genemeion ( l e e .  aod3.q) of proper sentences (ex- 
pressive p e p f o m e )  and Fn the comprehension (i.e.decoding) 
of other senCenoee (3ppre ssive perf o-ce ) . 

The different; fooal brain lesioas result; i n t o  language 
fu,nc8ioa disorders aal lw aphasias. Thus, i t  is in the  apha- 
sias that l i n g u i s t i c  competence and perfomnance are deCBrio- 
mted, so *he aphasiaa prasenti a valuable model fox the inve- 
stigation of the verbal behaviour and structural organization 
of linguist;io funotions. 

La O h i s  study the liheoretical oonsequences of i solated 
disorders of ooarpetenoe, of expressive performance and of im- 
pressZv8 perfomnape are first postulat;ed. Some kinds of apha- 
sia disorders have *hen bees iwalyaed. We are of the opinion 
bha* *hey oan be regarded as a pure de%erioration of compe- 
tence (0.g. the so called *transcortical sensory aphasian 

aoaordizg t o  the classical scheme of Lich-bheim-Wexnicke, oor 
"aaow-tioo-mnesio aphasian according t o  Lea), as well as a 
pwe deterioration of the expressive performance (emgo "agra- 
mmatismw or wtelegraphic s*yletT and "anomial* or wamnesi(: 
aphasiam). It has been pointed out that in  language pa-bhology 
then, i s  no aphasias presen%ing models of an isolated disord- 
er of impreesive perfomnnoe. Proper methodological appr6ach 
is proposed. The degree of development (or degradation) of 
oomgetence an8 periormance can thus be testad and quantitati- 
vely measured. The differences between l inguist ic  disorders 
in the generation and oomprehension, due t o  competence and 
performance deterioration on the one hand, and the Lnstrumen- 
tal eensorg and motor disorders in the productionand percep 
t ion  of v e a l  signals due t o  verbal agnosias and apraxtas 
on other, have been brought out. 
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AN ATTEWT M)R ANALYSIS OF THE SmTACTIC LEVEL 
OF SPEECH IET PATIENTS WITH APHASIA 

P.Ovcharova, A. Lyudskanov, R. Rwch~v 
S.K&ragyosova ( Bulgaria) 

I. Ebrmulation of the problem. Our purpose was t o  elaborate 
a model f o r  the description of the syntnctic s t ruc tures  of the 

sehtencee generated by pat ien t  8 with motor and sensory aphasia, 
t o  compare them with the corresponding s t r u c t u r e s  o f  test sent- 
ences from h e m  people and t o  make some p8ychophysiological 
and linguistic interpretations on the basis of this comparison. 
11, - Methods. I .  Elaboration of a syntactic model for the B u l -  
gadan language - grammar of dependencies. 2. Selection o f  test  
matellal from 44 healWy informers ( d e s c r i p t i o n  o f  picture) and 

corresponding d e s c r i p t i o n  of the same picture f r o m  35 aatients 
( 48 with sensory aphasia and 17 with motor aphasia). 3. Repre- 
sentation o f  the syntactic s t r u c t u r e s  o f  the corresponding sent- 
ences (graphical and aagittated) . 4. Definition and intmduc- 
tion of "external" ( a t  the level of realiaation) and "internaln  
( a  the level o f  the dependent structure) criteria for juxtapos- 
ing the struoturea. in h e a l .  and ill persons. 
IIT. Results. Differences between heFiity and ill persons, as 
w e l l  as between the individual forms and degrees of anhasia 
have been established, both in  the external c r i t e r i a  were: 
twice as big number of sentences in the a ~ h a t i c  n n t i e n t s  d e ~ m d -  

ing, t o  e certain extent, on the degree of the syndromets m a n i -  
festation; marked differences between healthy and ill Demons 
in the lexical and gr~mmatical correctness. More significant 
differences in t h e  internal criteria: manifestations of non- 
proj  eetiveneas; hanging; infringement of valence, esnecia l ly  
i n  patienta w i t h  sensory aphasia. 
fV. Preliminary inferences: The differences i n  the speech bet- 
ween ~ a t i e n t a  w i t h  aphasia and healthy ~eople on the level of 
the syntactic structtlres are considerable; there i s  a c l o ~ e  
relation between the syntactfc and the semantic factors. 



Social.- Behavioral ecienae 79 

INFORMATIONAL AND STATISTICAL INDICES OF THE RISPORTE~ SPEECH 

OF APliASICS 

~.~vcha~va,L.!I!eoneva-Pencheva,M.Vulcheva (BULGARIA) 

The inf ornational arid statistical indices of reported ape- 

ech are determined experim&ntally by Shemod's Prediction Method 

and the dB%a obtained are mathematically processed. Phe experi- 

ment was carried eut with t h i r t y  normal subjects on the basis o f  

s ixty retold texts, thirty of which were el ic i ted from apnasic 

subjects and thirty  from normal ones. The results of  the exnerin 

ment enablad the a ~ t h o r a  to draw up the following dist5nctions 

between normal and aphasic speech: 

The words in  aphasio utterances are chm.aoterized by grea- 

ter indefAnitenesa ( entropy ) when compared t o  those i n  norme& 

utterances. This is sympt@matic of the f a c t  that the wards spo- 

ken b$ the aphasics are much more Oontext-sensitive. 

The context relatedness of a word in aphasic speech ( i . e .  

the mathematical diYference between %he optimal quantity of in- 

formation borne by context-free-word and the information charge 

o f  the context-related word ) is considerably lower than that of; 

normal speech. !Chis typically ehowe~ that in  aphsrkc epeehh the 

placment o f  woras along the ayntagmatic axis i e  , t o  a much 

1essrextenS , controIPed 'by the constra ints  of statistical. pro- 

bability,  semantics and grammar. The degree o f  impairment o f  Sha 

context rel8tednees of  aphasic speech correlates with severity 

o f  the aphasic disturbance and much less  with the particular form 

i t  chooses t o  accebpt. The informa*ional and etatistica3 speech 

indices could be used as objectwe criteria for an assessmenr of , 

and a developnental approach td the aphasic disorder. 



GRAMMAIRE DES CONTES DU T D E  300 DU 
C AT AL W E  AAmE- THOIIIIPSN 

( '~npl l ca t ion  8wr contes ~opula ires  roumai ns) 

Conaid6rant come prentisse ltid6e que le conte comnris 
comme langage inrPM, pr6sente m e  eer ie  de r 6 ~ 8 t i t i o n  dont 

la logique e s t  determinee Dar le t,ype de conte auquel il ep- 
oartient [dana notke ccae, le tyoe 300  AT^), on a nu trouver 
un critere de alaaeification generative des var iantes dl un 
typ*. 

S t  application de la m6thodt g6n6rative d6 termine #ue 
la relation entre le t y ~ e  de a n t e  e t  ses vadantee devlent 
en fait, la relation entre com~dtence e t  ~erf'onnance, ctest- 
a-dire, la relation entre la ca~aci t6  de corneftre e t  dtutili- 
eer les Peglee gt ltacte de la realisation concr&te de ceux-ci. 
La grammaire de eynthiee, ou ~ l u t s t ,  la grammaire paradigma- 
tique d 6 f i n i t  un. iafolmateur idBal,  avec m e  compitence nar- 
rative plus com~lexe, 

En anelysant l a  grammaire parwligmatiqup obtenue, nous 
oouvons considher un critere de classification Cypologique 
generative ded contes iantast5quee contemporains, mhe la 
comp6 t ence narrative de 1 'info rmateur. 

Les ~armatres en fonctibn deaquela on d6fiinit l e s  
types de grammaires o u  lee tynee de com~6tence narratives, 
son* nreuve de cet te  affirmation, 



Humanities 

EQmtems theory  has a large variety of application 

in the contemporary acdenc.8, it e Snportanee %a oonstant- 

1y gmwlng. me artistic wrks can sleo be thought as &f- 

ferent eyetans r p h i a b  oan include themeelf; ane also oan 

speak about a r t i e t l o  met-sgstema. 

m the present paper, by using the mathematioal 

systems theorg we propose ourself t o  find the "preferen- 

tial conatmtetQ in a literature no,*; re uee as an excrmple 

39 novels by the ArgentinIan writer J u l i o  ~ o r t k s r .  

U8- oonoepts o f  myatems theory we ver i f ied these 

mnstents* ordemr lnterdspsndence. their dsmamic emd 

functional reXationship. 

Using a computer programme the f r@quemcy -coeffi. 

o i e ~ t a  of- syrrtem model ware established. 

It i s  important t o  point out  that the model tnrd 

i t s  general framewrk o f  applicability grave satiafaotioa; 

the model oohercnsce i c r  hol- and i s  p r o m  that one 

o m  apply system8 theory conoepts d t h  aucoess even in 

the fae ld  of arts, 

mathematioal modeUiag t a ~ q ! ! e ,  has ehoffl t o  

be useful Srr m u  new i a a l g h t  for mrrlyeie under- 

at~ppdlng lp the litamtare f i e l d ,  to find she preferesltIa3 

coaetcmCa in the rork o f  am author o r  8 group of authors. 
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MA!i!EEM#PICAL HIERARCRIZATIOIP OF ARCHITECTURAL 
S T m S  [applied t o  aolrmmsl 

The paper present8 a mathmatioal hierarchy o f  some 
repreecmtatlve architecture;l, columae of dnaibnt architec$ure. 
Scananfio dlosemess between heterogeneous mrolumns m a  looked 
far. 

The ntseaxoh f r o m  papers [ 4 )  and ( 5 )  and f mm books 
(3) smd (4) lead8 t o  the finding of a measure for the d i f -  
fermoes of axohiteotural stylee by applying the theory of 
binary codes and o f  the  HarmPing distance t o  some plppert ies  
of the type considered in  ( 4 ) ,  and %hen treated as the models 
of ( 5 .  The ahronologioal oriterion appear8 only st the 
moment of eelec0in.g the ten types of col\nane t o  be consider- 
ed. Further on, only architeotural, h i s t o r i o  and aesthetic 
o r i t e r i a  are usad. 

n t h  the help of various methods of the mathematicdl 
theorg o f  cZaasifioatlon air hierarchies are obtained: four 
o f  them are obtained using Hamndngts distance (three o f  them 
are established in relation t o  a single oriterion - 8rchi- 
tectural. Ustorlcral o r  nesthetloal - and the other one by 
the eimult8358ous use o f  a l l  crlt6xLa), a hierarchy applies  
the tsohnique of npi lo t sH (at roducad by Marie- Salom6 
Z a g m e  in (4) and a hierarohy i r  based on the transforma- 
tion pzocese o f  an initial linary matrix (one of i t s  elements 
%a euual t o  4, men the column t o  a c h  it refere has the 
property indioatad by the l-e of the element, and t o  eero 
in t h o  reverse case), by aume8sive permutation8 of lines 
and columns in a diagonslised matrix. me obtained hierar- 
ohies (Table I) become criteria of comparative estimation 
of wluams. Baaed on them, with the help of s procedure 
from (51, on obtains a hierarchy Wch spithetized all proced- 

ones, 



Humanities 

Chronological Bexiation of the Works of an Author 

by Means of Computer 

L. Boaeva / Bulgaria 

In the course of t i m e  an algorithm 00 putting a sample 

of works of one and the same genre of an author in i t s  

chronological sequenoe of composition turned out to bB more 

am3 more useful. For instance an author may be well known 

but, for some reason or another, a dating of hie works might 

be completely impossible. 

The aim'of thia paper is to show that a sufficiant 

ohronological order can be obtained by comparison of some 

l lvmiet iehN of the author's style. These vu ie t i e s  could be 

established by the help of a suitable fonetico-syntactical 

c r i b r f o n  while the comparison, which could be carried o u t  

w i t h  a desirable accpracy only on a computer, is based on 

the  well known MDSCAL algorLthm,or precisely, on its 

madification known as the uHorse-shoel' method, 

Some pf  the results obtained in this  way a r e  given in 

several tables and figures. 



Ina true r ion 

in attempt IR abcie b t  0h8Cecteri::ing atudmtst 

czorapoaitlona by quentitotive in-iicea ith a view 

bo otsermr the speech deverop,aent ol students. 

Several i ~ d i c e s  ere being consitler~d : vart  noun 

and adjective per Gentage, and var i etg of war 3-i'or..:~. 

Lhe excerpting and proces~iny ol' the ctiris is 

mqst labour-consuming en3 cannot be c ~ r r i e 3  out ty 

the teachers alone. Thle Pequirue t h o  the etu3enlw 

$repare the data theaiselvee &rr3 aasese their qin 

tcx't 1nd;lcee. But they crnnot proeeas each of their 

compsitions eather, sance this nroulQ be rether 

t itne-coneuaing for the&. 

P o s e i L i l i t i e q  &re outlihed Tor this proceseing 

to be performed Icy computer in tile fuLwe so thet 

the observations on. the quanti taltive in3.lces of 

compositions .aag be used in the .i*snag~.iient of ver'ial 

lemming. 
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fRBOFIC& JUSTIFICATLTIOI OF NOTATIONAL C a m T I O N 8  

Theodora Mikhailovr , BuLgarir 

~ t i o r l  dsviae ia being aooounted for, whioh enables single 

atatitme I* the Target Lanwa~e /TL/ o f  uttermoes varying in 

ppnmlble urangelacmt o f  oompmente in the Sonroe L a a w e  /SL/ 

d a u  8olutim in O a 8 @ 8  where thci two lang.agea di f fer  ia 

rryl of reprraating one aad the same inforraational oontentr 

boable effeot 16 aohie~sd by a B e t  of notational oatweations 

~a in a foroailaio repreaentatfos of the word order operative 

Siab 

Z~mmla has btren worked out by means of aeleoting an appro- 

aet of agmbols, arranging the symbols in an order ~o refleat 

p a a t l o  system of the TI,, and with- this framework a ageolf3.c 

be- sssigned t o  the individual symbole as w e l l  a8 t o  

pwitiuns. 

wmemtia3 prerequisite is the asexamptian that thinking wo- 

are  %bgu&ised' along native f ongue patterns, and therefore, 

E t a v  osn be devieed which, QZI beiag fed with sequences of the- 

muld yield as o n f p t  equivelent aequmoee rearranged a o ~ e r d 3 . n ~  

pi3 requirements o f  the TL norms. 

p-, thus oaoeioed, p e t s  of psrtial aJ&orithmization of 

moktng/leaming prooess. 

oe i s  intended t o  faoilitate and intensify foreign-lan- 

Administrator
Note
Not Clear in the Film
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