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ABSTRACTS OF PAPERS 

ON COMPUTATIONAL LINGUISTICS 

L I N G U I S T I C  S O C I E T Y  

O F  A M E R I C A  

A sess ion  was o r g a n i z e d  by Aravind K Jos t r i  on behal f  of  

ACL. The abstracts are reprinted on the  following pages 

from the  Meeting Handbook, with the permiss ion  of  t h e  

Society 



LSA MEETING 1975  

A MODEL FOR FUNDAMENTAL FREQUENCY 

BASED ON C ~ M M U N I C A T I V E  FUNCTION 

Jonathan A l l e n  

Massachusetts I n s t i  tu te  of Technology 

By eramining t he  comunicat ive speech a c t  yerlormed with an 

utterance, a comprehensive model f o r  the generation or funda- 

mental frequency contours can be  derived.  Each utterance i s  

considered to have propositional, interpersonal, and d i s c o u r s e  

function, and the  model shows how each of these determine a 

relation between the underlying syntax and semantics, and t h e  

surface fundamental frequency. The underlying performative 

and proposition control the basic contour shape, which is then 

perturbed by markers of the speaker's attitude toward t h e  pro-  

poeition and the choice of focus-shifting transformations. 

The interpersonal function is supplied by modal operators  

which indicate t h e  speaker's attachment t o  t he  truth-value ~f 

the proposition, and we show how rnodals and t h e i r  scope are 

realized in the fundamental frequency contour  The use of 

focus-shifting transformations to achieve discourse effects 

i s  also  s t r o n g l y  marked by p i t c h  movements, and these are 

characterized f o r  a wide range of transformations. All of 

these e f f ec t s  are shown t o  be essential f o r  a comprehensive 

model o f  p i tch  con tours .  



LSA MEETING 1975 

NEGATIONS GRAMMATICAL,  SEWANTICAL, AND P R A C M A T ~ C A L  

Felix Dseizfn 

It i s  generally agreed upon that presuppositions are n o t  of -  

fected by negation. This is not so f o r  n vest class of speaker 

presuppositions--those about  the information a t  the disposition 

of the hearer. Example: with respect to the sentence 'It was 

not John who killed Mary' a presupposition of the above kind 

('John killed Mary ) is normally affected by uttering this 

sentence. I propose to distinguish between three kinds of 

negation : (a) grammatical (GN) "not" ; (b) semantical (SN) 

if "missed" is described with respect to a basic semantic 

unity h i t ,  then "missed" = NEG (hit), (c) pragmatical (PN): 

"no" : rejecting a piece of information which the hearer is 

assumed to be aware of. This yields eight sentence types ('A' 

stands for "Assertien") 

(1) SN GN PN It wasn't John who killed Mary. 
(2) SN GN PA ? Seems not to exist. 
(3) SN GA PN He missed the target. (Contrastive stress) 
( 4 )  SN GA PA He missed the target. 
(5) SA GN PN He didn't miss the target. 
(6) SA PA ? Seems not to exist. 
(7) SA GA PN It was John (rather than Mary) who killed Bill. 
(8) SA GA PA He hit the target. 

The subtle differences between semantically equivalent sen- 

tences (5) and (8) can be ascribed to the opposition PN vs . PA. 
The above framework is a useful tool to account for negation 

in discourse. 



LSA MEETING 1975 

C. C. Coldbogen E. C. Chylinski 
UnL an Ca1l @qe General Electric Corpra  te  Research and Devels 

For English comprehension and deduction in an interactive sys -  

tem, an ATN prqduces a binary s y n t a c t i c  t r ee ;  semantic analysis  

collapees the tree and yields a LISP program r e p r e s e n t a t i o n ,  

used in one module as a func t ion  on the system data  base and i n  

t h e  orRer as a \mF to be v e r i f t e d  from the data base, FORNAP 

(function briented natural language processor) grew o u t  of SIGS, 

wri t t en  at SUNY Albany f o r  graph theory .  A domain of  d i scourse  

consists of elements and f u n c t i o n s ;  i n  g raph  theory ,  elements 

ere points, lines, graphs ,  integers, and boolean T, F ;  one 

function i s  COMPONENTS, mapping graphs i n t o  i n t e g e r s .  The ATN 

model r e s t r i c t s  English; restricting each word to a single 

pert o f  epeech t ~ s u l t s  in no ambiguity for legal sen tences .  

The semantic c o l h p s e  is bottom up,  it works w i t h  r ightmost  

parent node with two terminal sons, using syntax,  d i c t i o n a r y ,  

and argument table. Some triples cause arguments t o  be checked 

semanticaLly and staeked f o r  later r e fe rence ;  o ther  types cause 

pieces of the  WFF t o  be assembled, poss ib ly  using s tacked d a t a .  

Applications using WFFs in the theorem proving module. 



Linda Misek 
t'assar CoUtrgt9 

Kaplan i s  optimistic that Woods-type "augmented transition net- 

work" grammars can capture the psy~hologicol r e a l i t y  of human 

language processing 47 modeling linguistic performance and com- 

petence. Cognitive mappings from surface strings a r e  also of 

interest to Schank, whose "conceptual dependencies" infer deep- 

case relations from parsable features. Both approaches ptomise 

to lead us from language to patterns of thought. This paper 

presents recent developments in Claim Structure Gr'amar a 

s t r a t i f i e d  system repxesenting r e a l  world t e x t  as s e t s  of con- 

ceptual  "claims1' o r  a s s e r t i o n s  which bind e n t i t i e s ,  r e l a t i ons ,  

and t h e i r  properties. CSG postulates thematic deep structures 

by copceptually interpreting events a t  nodes and on transition 

arcs in surface networks. Discourse parsed f a r  "claims" may 

be a well-formed t ex t ,  sentence, o r  c la tsc i - -or  simply a frag- 

ment whose terms nonetheless e n t a i l  ontological comitments. 

The form of CSG is a transition n e t ,  its function i s  to diffe- 

rentiate among the users of a  laaguage and among t he  separate 

s t a t e s  through which an individual speaker or writer transitions 

in process of qomunica t ing  world knowledge. Originally deve- 

loped in the context, of rhetoric and stylistics, CSG gains in 

power and significance when viewed from the computational per- 

spectives of Woods, Schank, and others. 



Robert: Smith & Lee Blaine 

Stanfcard Universd t y 

The EXCWECK system is a proof checker designed t o  check.and 

drscuse s tudent  p roofs  given i n  a style approaching t h a t  of 

s tandard u n i v e r s i t y  mathematics.  EXCHECK i s  c u r r e n t l y  being 

used t o  teach axiomatic set  theory  a t  S t an fo rd .  Informal  ma- 

themat ica l  proofs suppress  an enormous amount of d e t a i l  that 

simply g e t s  in the  way of  unders tanding the  p r o o f .  The suppres-  

sion of  this d e t a i l  invo lves  t h e  use of n a t u r a l  language, in -  

corpora t ing  many of the  known problems such as e l l i p t i c  and 

con t ex tua l  r e f e r e n c e s ,  o p e r a t o r  scope and precedence,  and t h e  

use  of semantic i n f o m a t i o n .  I n  o rde r  t o  check such  p r o o f s ,  

it i s  necessary t o  understand the  relationship between r igorous  

mathematical proofs  and t h e i r  informal p re sen ta t ion  i n  a mathe- 

matics curriculum. F i l m  and slides show the c u r r e n t  v e r s i o n  of 

t h e  EXCHECK proof checker ,  w i t h  emphasis an t h e  NL aspects .  

Furthermore, w e  d i s c u s s  our e f f o r t s  t o  r e p r e s e n t  t he  s t r u c t u r e  

of a s t u d e n t ' s  developing proof EXCHECK runs  on the  IMSSS 

PDPlO/TENEX t imeshar ing  system a t  S tanford  



LSA MEETING 1975 

A SYSTEM FOR COHIPUTIWG 

PRESUPPOSITIONS AND ENTAILMENTS 

Ralph WeischedeP 

Uni t*ers.z t y cf' Cal i fort l i~ ,  IJ t*im- 

Presupposition and entailment arc a subclass of inferences 

t i e d  t o  the structure of a language. Presuppositions may 

arise from syntactic structure and from t h e  meaning of indi- 

vidual words; entailments arise  from the meaning of particular 

words. Since they are tied to the structure of language, they 

may be computed by tree transformations, independent of context 

not inherent in the structure of a sentence. This is a parti- 

cularly simple computation, in sharp  contrast to other computa- 

tional mechanisms suggested for the general  c l a s s  of inferences. 

Other aspects of the uniqueness of presuppositions and e n t a i l -  

ment as a class of inferences will be considered. A program 

which accepts as i npu t  individual sentences and gives as output 

the presuppositions and entailments of each sentence will be 

described. 
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C U R R E N T  B I B L I O G R A P H Y  

The tentative rules for select ion o f  material and the t e n t a t i v e  

subject catcgorics used to classify it are about to disappear .  

The number of members responding t o  t h i s  y e a r ' s  directory c a l l  

i s  more than 100; t h e  number o f  categories checked p e r  member 

is so large as to signify a misfit between t h e  categories and 

the members' self  descriptions. A cluster analysis is being 

made in an informal way; t h e  cluster$ will be adopted as new 

subject headings, replacing or e x t e n d i n g  t h e  p r e s e n t  system. 

The new categories will a p p e a r  in t h e  index to be delivered in 

about  a month and in the n e x t  issue of The Finite String. 

The number of  members in te res ted  i n  cer ta in  ttrrgics (see 

Microfiche 3 7 )  is so small. a's to ra i se  questions a b o u t  the 

effort expended to provide* bibliographic coverage. After con- 

sultation w i t h  the Editorial Board, the Editor expects t o  

terminate coverage-of some areas--unless our handling of t h o s e  

areas is superior to other abst rac t  journals, and our quality 

c a n  be used t o  a t t ract  &ore members quickly., 

See t h e  f o l l o w f n g  frame fop = l i s t  of subject h e a d i ~ q s  w l t h  

f r a m e  numbers. 
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Learning. Automatic Language Analysis: Their Application to Information 
Retrieval 
i (pprmri~sngz, d n ~ l , w  irur(wmtiguc dri lungltgr, applicution o lo ducun~cnrutiot~ 

A. A n d r c t ~ i l j ,  C Vluhr, and ilrbtnlnc 
<*cntrr d'Ii'~udcs ;Vuctc.ctirr*.c, Scrclt~jl, Frctnre 

I1occtmqnt dc i,lngucxliyccr Clttssrirttriuc, No. 20; h r t s :  Dttnod, TYt J ,  $20.00 

A ~ollcc~lon of p;~per\ rcprting :~sptc~s uf work by the (iroupt' de linptrisliquc autot~~atiquc 
.at (;'EN-Si~cla): Slriltrpy t \lr :1 lcerninp pnlpranl fur c~mp\~~nti t lnpl  lillguiat ~cs; tllgoritkins for 
syn~hair  ihg I:rtnrh scn~cncea; A s) h lcni  of d i ~ c r l l ~ l i c ~ i ~ t i ~ e  al~ul yjiu.  m a c l ~ l ~ i c  illdcring. 
hlr .r;~rr hic.~l J w u ~ ~ ~ c n t  sz,lrch, and dcrisio~i aid,. 7 11c 1;1d rut11h1 n r s  a 1!;1pcsib11 111utlc1 with t l ~ c  
ol~lpal froin :lutunuttr pdrwrg ~ l n 0  ' ~ C I I I J R I / C  ~nillyiis. 

Outlimne of Natural Language Systems 

D t t b  elups sy sterns (NL ~yslrralr) for dewrlblng h t ~ m a ~ l  th~nking prwcncs by nieans of natural 
langu;~gc. h r i c  h) porliem g ~ v i ~ ~ g  Tor dc.;rr~b~~lg tlllnk in8 prtresscs i n  innatural language 
are stated. Ou[lins of whole s)strm cunstructlo~~s and thcir hch;\viors on these bases are 
presented. f he fra~c~re of' the NL s!s(cnlb is [ha( they are cvnstructrd ~ r o m  the standpoint of 
engineer~ng and. [heref ore, rnany ustf'ul ~ub-sy5tems nlay be cons[rucrcd f r o m  these systems. 



Five Lectures on Artificial Intelligence 

Conte~rts: Campu~ct systems for maturn3 baqwe XIIERDGU, a smttn* RM dbhw 
Rrprr;un\:~tion, fsrn~alisnra Tor R ~ o u l d p :  Framc?i; wale idfa far r. rmr rwt~balkm; 
Cunctptua! ptogranarning, arppfyi.n& arltiri<iaE int~ILiwne M ptqlt;g~~ utitta~,+ 

Automatic Segmentation of Speech into Syllabic Units 

I'oul I\.lcrarcTsidn 
NdsA tns I.uhr~rlrlv?ics, ~"C"rw f f rt vrzr, C'onnt~ct icu f 

The seprncntalion nlgorithn~ judrcs iu  hrthcr a luudncss n i i c~ iun~~n  is  ;I a) ll.~bic h ~ o n i i , ~ ~ ) ,  using 
the Jiffercrice bccarcn the ccr~tr.a hull <if the loudr~ws tt~ttct~vn and the l~judt~crs fr~nction 
itscl'f. T a ~ c d  on roughly 400 sjllables of cuiitiriuvus rsxt. the slgorithnl results i n  6.9% 
sy1l;lbles tnisscd and ?.b% e t l r .~  sylI;~hlei; rcl'ltive to 3 nornit~al. ~lors -speech sy ll.~blc cuunt. 
The algorithm doesn't pr~x r r r l  from lefi to right in timc. hut where real-tin~e o p c ~ l t i o n  i s  
ssrnlial it could be n~odified lo upcrate left to right ~ l t h  backtracking utlcr 3n  interval no 
greater than 5OU msec, 



Real T h e  Analysis of Voiced Sou~ds 

A pcjwcr ~pwrranr analysrt of' the bnrnlac~ic content of a voiced sat~r~d sipti;ll is  candtlcted i n  
real ilmc by p h i l ~ ~ - I [ N ~ k - l ~ ~ p  tracliiclg or the fu~lrlnt)~cnt:ll f'rrclucnc). of the dgllel and 
s u c ~ t ~ , l v c  h;rt~ritrl\ic$ Jtl tilrtluph Ira oF the fuild;\rnetr;~r,rl frcqucllr*). 'I'IIc qu;lrlr;~titts pilucr and 
p h a v  or c i ~ h  ir~qcietlry iriwkcd 1s m?.i\{~rcd, d ~ r f  erp~(liatitlp the ptxvcr tncarurrtlletlh of t Ire 
harmr111ir.l in adj3cc.11 l p:rlrs nt~d  h ~ ~ i t l y t i ~ ~ g  s \ i ~ u t ~ $ t  Jirl'crc),lti;lls. -1 he JiTl'crc11 tiills i \ rC  used 
to Jctcrnllrlc j18edlr p ~ ~ r  poin!~, in the W W T ~  s p c t t r t ~ l ~ ~  for d ~ \ p l i l ~  ur tlsc tn nt~nlps~s uf 
v u ~ ~ c d  str(r~id, ~luch as f'ur VC>ICC n x ~ g l ~ i i i ~ n ,  

Auditory Speech Features: The Sound of English as Processed by a Model of 
the Ear 

The model idrntif~cr uowtls by reaturn closely rescnlbling. spectral fgrmants. Fine teniponl 
dcitiil IS preserved. whlrl~ i s  u x l u l  Tor sounds chttnackrized. by rapid changes in the signal. 
Drunrinn, pitch and diphrhonpoliralron ate registered. The niodcl uorls wcll for the 
cuosonan~s studied. prczcrrlng fine tetnp~ral delail. Some consonant features required special 
put- circuitry. Also 3ixusd are strategies, based on the phunelic compos~tion .of svrlie 
sounds. Tor uriung integrated phonemic recognition algorithms; results of sorrw ~relirninary 
tesIs arc przse~ed.  



Analysis of htonati~onal Sisgnals by Cohm,pumter SImmuI~1ion 01 Pl tch -P~~~e!pZb  

'Y, 'Ta kcfutla 
nrpunttlrnf uf .S'pctmzk (irnmrunirir~rt~n. Ohit9 Stlrrc thtrrrsrrv. (blurnks 4J.?lO 

Atptrrl TR-IS, Februttty ,EYI'I,; N TIS: d n  iifi /n#? 
EY' SJ.?S/;\?F $2.25 

A computer progtjln b dcrrX~@ to tar=$ lundomntaI Pr 
b\ixstl ion chatactcttsSxticx A s ~ s a 3  p w m n ~  wlnabaG(tm rnetdy 
eu,t~stituen/ units or inltana\io~~8 ~ ~ t t e t t a  A thid watarllr9% anat 
a l ~ d  idznrif la pitch patterns b a d  UPM(I ilie rqmsiafi, onnalb* ub pztMn tmlura 

Automatic Verification of Hypothesized PI.l~otm)mfic StdRgs itn C o l n t i ~ n ~ s  
Speech 

A parser ( ~ % h  3'0 r twr t tc  rule?;) prdicts a set of'. px~iblc  words  ilxiudinp inii,id vro& froan 
a vocabulary of 160 words. A len~con contains phyncolic spdlinp and apprwim;uc dwmt&O*m 
times for each phoneme of a word. A phanernir-acumlic- naap@rng p r q n m  is 
mugh scgarent  labels: silence: low-amp1 itude. voiced ~ o r  unvoc iM Wml-li  tr 
other. Two phonemic locaton (vowels and sononntr and. cm-winan&r) 
boundaries given by the lexicon to mrch i h r  atoustt siring Phoacrngs at p c d  
according lo a goodness score which is a funrlion oS 1h.e phanenur's d isu~m-  to tbc ~ e m ~ t  
fixcd boundary and of the class oT the ~ h ~ ~ ~ f l K . .  in a lrbl uf 21) u l t c n n & &  t.k pr 
able to identify the correct ivurd in fin[ plsct 89% of rehe r ime 



Acoustic Phonetic Research in Speech Understanding 

I E E L  b7+ansttcrids on Ac@jvKs, Speech, $&ql Prortssi~rg 2.1.4 16-426. 1075 

The entire dp$pm uset praM~iltic.- si.n~:lntic. o i~d,  yumctic inforn)alion to p$optac c;~ndidnte 
words o\ ?pt.c.if~c p o i n ~  in &F B C ~ > H S ~ I C  d r ~ i i n ~  whict! :i're.nrcrptcd or rvjc.c\cd hy thc :~coustic 
prwcswr. 1l11s ~crif i~i~l iop is  done in two slapcs, F~rbl,  quh 10-1115 S C ~ ~ I I S I \ ~  i s  c l i ~ s ~ ~ l ' i c d  3s 
alir of ten prt;~)itib:r. rli~wS.by d i y ~ ~ i ~ !  Pilrcrinp. IT ihc proposed word is consi\li8t\t \v,illl the 
p;ciler11 of p r i l n i l i l  rI;~\sts, .~~~Llbr corrr\poi~ding ptli 111 in ihc acousltr atenmi f ur\l\er onol~s i s  

done wing IintbF" vcdl~ \ ivq rotliclp and otllcr d~yitSI f i l~t~rs.  'I Rc rgi~llb~or ilris i ~ q l l y s l s  
 re uard h~ sl'ptnt~,l thc ; l~((\~stic ~ I ~ t l i l I  31)d 10 fll lth~t C I ~ I S S ~ ~ ~ S I I * ~ O ~ ~ ~ ~ * P ~ I C ~ I I B . ~  ~)W?L'OIISC 
this $ c g n ~ c ~ ~ t ; ~ \ ~ o n  and cl!i\siricn~ion rillr he te~lorcd Tor tat11 wurd:*d'it'fii.ult s i ~ n $ ~ ~ ~ i s ~ 6 r ~ b ~ ~ ~ ~ ~ ~  
causd hy co;trticuli\\ion belwcc~\ ndj;~ce~i t sot~nds can bc succcs~f'ul l y holvcd 

Analysis and Recognition of Voiceless Fricative Consonants in Japanese 

Hiroja I:ujisaki, and Usanru Kunisaki 
Dcpurtntcrc u f Ncnricol' Enginrering, Furulty 0 f Enginct*ritt,c, t rni~crsity u f T~cll vo, Jclpun 

Annual D~tilrifn, R~seurcL  Instirule of Logopcdics und Pltoniurrics, Clnivcrsicy of Tokyo, 
9 A T J - l l 6 ,  1975 

Based on an equivalent circuit rcpres~~llntion of thc production n~cchiinis~n f ~ r  the voiceless 
fricative co~lronCnls i s /  and /sh/ (cn Japanese), a n~odel is dcrivcd for rl~eir freyue~~cy 
spectra up to 5 kH7. Using 60 words of CV and CVC type containing these consunnlits, 
spectra werc obtained and measured and found to agree with the model, sllg&esti~~g the use of 
the rnwiel for aulomatic; recognilion. 

Administrator
Note
Not Clear in the film



Automatic Recognition of Semivowels in Spoken words 

Yuwo Sqt o, 'l o\hiro Nuguthi, and 'l'nkao Y anrrkura 
Dt*pclttnrt*nr tlj' t'frrtrlctrl !-",lgirttrring, l;trivrrsrty i)]' 7bAy.o 

A! !he first st:igo uf thc rccq!tlitiu~i p r t w  thc. Input sl~.z~k-h i\ \cgnrentrd h) Ari,l l jslz.-bj- 
qynthcsls of lurlll~nt Ir.~jcclor~rs 111to I I I I C I ~ J I J ,  th:lt ~v\ \P\s  il 321 vf ~I(cI'\ ltjru1.141l IIC~IIPIICICF 
arrrzspt~crd~cr~ 10 rhc J.~ptinr' '\OHCIS /ill, 111. I u / ,  IcI, i111d I ,  ,',I!, l e i ,  i111d t i  CJII h: 
u ~ r ( c ( ~ t r l ~  rqclgtrtizd a[ tliis at;lgr. A s  thc Corn~;u~\ ~ ~ C ~ I I T I I ~ I C L  ot' the W U ~ S  /I/ 81161 r r t t t  .US 
rc\l'r*.\ivc)y.'iJc1r\1~,11 10 \litv+c ut' \he > C ~ I I I \ ~ N W \ ~  !jl , I I I ~  t ~ ! ,  ;I ~ C C I I H ~ I  \ t . ~ ~ c  LII' .~~\,\\j,is is  
i t  t i  i s  I i t  I I I r .  A t~\wnt!l,lln ~ \ p r , , I n C l i 1  
h:w. ~ ~ $ h " ~ ~ r f u r t ~ ~ t ~ , o n  ,r ~ k i l  of" 3 0 0  ;~rtr'r.~ncrb of  1x~Ih mraningllll ;lnd &,nbcnx *or& and 
u r~~ogniuot i  r.ltr tias ncliievd. 

Perqeption of Time-Varying Resonance Frequencies In Speech and Noln- 
Speech Stimuli 

Based on the analysis of fornlntlt transitiorlr i n  natural spcach, s j  nlhctic speech stimuli )bere 
grncrnted with various valucs of magnitude. rare. and duration of furn~ilnt transitions. 
Discrirninntion tesrs of dynamic and stniic S t i n ~ u l i  indichtcd 'Ihe existence of perceptual 
c~tragolation that under1 ies fortliar1 t transitions. Rcsul ts or discriniiriation tests o n  n o w  
speech stiri~uli  witti sin~ilar:  furiil;~nt transitions suggested that Lhe e~ t rap~ j l i~ t ion  uas to 3 large 
extent auditory, and thus W ~ S  not specific tu perception. of speech stiniuli. On the other 
ht~nd, identification tests of dynamic and static spwh s t in~u l i  clearly indicated the short-term 
content effect, in perception of connected scgnirnts, which *as quant i f ied  as the tlniount of  
temporary shift i n  the threshold for phoneniic judgnient due to perception o f  the immediately 
prrcodirig segment. 



PMETltCS - PHONOiLO CY; RE CQ~GNI~TIOIN 1-7' 

Syl'labffe Rocognitio'n Using an Adaptive Pattern Recognition Technique 

hl. All,  ant1 K, hhmttd 
Aliporh Aluslbn Ilnr versily, lndio 

Sonrgmnrs of C\'C .;bll;lhles spokrtl by. a single illi~lc spclher, allti VC, CV, CVC ryllubles 
spoken by i fltkl4pr1431~ - s c ~ ~ L c T S  \I.CTL' C ~ I O Y C T I C ~  it110 I I I  a t  1J'l-di\]lc11~igt1ill P q u a n t ~ ~ e d  wicr~lu. W l y l  ihc cotapbfi~t~ls :tre ~ p t i t ~ i : i I l y  \ ~ t g l ~ t e i i  brlore heiii~r'r;tinit~~cd: thd 
weighted stit6 r;;,y h t w e  ;Ik ibe41asiS ol rerog~~l~ ion.  t111 itldev of cr~rreci recogt~itior~ h:ls4$hn 
drr~tred $ 1  f f  , K  t i  t r h i  I irrd~\ithul colnp~~tlcnl.; IN\' ,bet n 
sttctctl. *~ij,,aq~on&@~ki&?l1C rlerrrm~ninl: dmic'e I:, prr~pr~srd to opl~l~~irc  \he wcigl\tc duriqg 
the \tatnrng p h ~  WY -&c n~achinc. 

Sknulation of a Recognition System for ConJnected Speech Sounds Using 
Linguistic Infoma tien 

Elzcrronirr ond Commctnirarions rn l s p o n  56, No. 9: J4-Jbi  St.pcc.trthct l P l J  

Imprlccrt wund squeum which hnvc bcen rw~gt~iled oil the basis of physical reclturcs ore 
iransformnl i n t ~  a variety of pwih lc  character seqllencrr. 7'he i:~tter are then t ransf~m~ed 
inm a va,rSc\y df paihlc  chrrwer seque~~a"~. The I a ~ ~ e r  are the11 trar~sfvrnlclj inlv word 
,squcnca G h ~ h  arc then a~djusted for sentence slructure. This proms elirnintltcs sequences 
which do n c ~  satisfy the rules of syntax. In cornpuler sirnulotion oS this system, the input 
wund sequence were unclear weather forecasts (121 trxts]. Listening tests were conducted 
and it was found that Tor an input of about 60% correct sequences the output was improved 
EQ ~ ~ G , ' u ' I  93%. 



Talker Recognition by Statistical Features of Spe&h Soui,ds 

S, I:nrui, and F, It1\5ium 
N I'T; Alusus kirrta, Jt ipt tn 

Spewh" sounds d, s6uuaT wrL ate Q W  tjr - w~i&l 
mef flelcnts and rui~danlcs~~at] Tteq ii&gm hmtn%, a~ 
pannrrters and iticludr ~errpl statl,stienl nzt4stcrrs sue4 ai*wd vrl W*?rd &vhtW 
md currdndon axTfieicntx kri%ea\ %sah~cttt.sl Seem1 ~9d3 IR tor tk k ~ k h  P- W hell nhnnec mue~ples anre obtained rnpt fnur nreast~nnkt'ptr at 3 - 0 ~ ~ 1 t h  intemlr and Twr 
11vrd9 %n wnlbincd. an avetw ~mritim ntc  of 99.1% is obtain& in' kkntiQin(t 
tvlkcr rro~ti 9 md 99.3% lor v c r l r y i q  ot\t talker iin 87 rQer 1 n m 1 k  imm the 
~ T e ~ r n e  snapla. long-trtho v a r i a t ~ ~ t ~  at r t t i l u ~  ~prmlkrs, twhkh cjiws airPia& 
errat, is r n d d e d  aand \he fe t t l ts  indimtr gunnriratiwly tW, ~llhowh lhc pank4en rm 
stable Frss sewtra? bnys, variatiuar hafiat large ~91TEew~,  

Speech* Feature Extraction by a Modula temd Fowier Fun'c tion 

Elcc~rtlnics and Conrinurrics~iorts in Jitpttn Sf, Pie, 1:Sd-03, Jcrnut~ry 1974. 

A methad of estiruaring the spvwh spectrum cnvrlopc employs the Fourier transfornl of th,e 
irnpi~lsc response h(r 1 of the filter obtnincd by solving Wiener's inverse filter problem. 
Noling that if r is made sufficiently large the inipulsc response mnvergrs toward arra, the 
authors have considered expaasion of Ur)  in terms ~f 3. system of di~rnpd oscillating 
orthoconel functions (a modulated Fourier system). 1 his system pcmmi ts representation of 
featuFes with fewer terms than are needed with Focricr tmnsforrns, imd feature patterns 
havinp ploes can be obtained in the same innnller as formants. Effectiveness o f  ihc proposed 
method is considered with respec1 to implementation on equipment which can use pnrallel 
processing in extraction. 



DlscrEm8inaHlon of Vowels by Use of the Static Features of the Local Peaks.in 
P-cy S,poctra 

The speech snnfplcs arc frqqllency-nnnlytcd by r filter bank col~~pogcd of 29 sinfile pciik 
fillers uf' Q.bl $hi! renier frcqucncics or the rilkers arc cvcry i l l )  UT~BVC'  l'rcml 250 HI to 
6300 Hz, i he u(cQi';t,ithl paramctrrs Pi ,  PZ, IL1, PeZ, a t ~ d  Pcl arc illdwcd Croin tllc s ix  
Iicrgnt ltw11 pec&s d dc frequency spcctrunl ob~ainrd hy the ~ t l ; i l > s c ~  wit11 tile rilter hnuk by 
appl) tng ihc ~c lk  p xes~ing rules. 'T'l~c vo\$els s:ni\plcs iltlcrcd hotlr in  iml:l\ion at~d  in 
rot~linu;itinn cnn he T i  ylgft~cnled almost perrrsll y i mo the pht~i~srn tc .;ymhols, l:hc rt1tc of 
the corrrct ~nsfor,notiC,$ d & vonclp rn spoken words into the i ~ l l u l ~  * \n i t  \)III(KIIF IS ahuut 

uttered hy 5 t1161e t l d f l ~ ,  
", BUr&. 7118c specchrlic.mlp ere 5 Japa~elese vouels ultcred by 3 1  rn;llc ad\ Ijr :lnd theniy \wrds 

A Slpeech Pro,cessi8nn System 

Th~sIa. U @ i ~ a t ~ i l y  Mlcrofr'lms, Ann Arbcar, A[ichigan. No, 75-1339, 
PC $Ir1,00/P"tlF t - % s O Q  

The study was limited to El~glish vowels spoken in sentences and concentrared on a qcclrch for 
ehsx f~ailfwes which are speaker invariarns* An ahlonlatic formant tracker was implemented 
ro rdum- the data rate from 10,001) to I6QO. bytes pcr second and 1.0 provide an accurate 
i~adicarion QT the formant frequencies and pitch frequency. The reduced forn~mt and pitch 
data were rhcn plolteci versus time. Errch speaker's char;lcterisrics were calrultlkd by taking 
the srnple average and sanaple variance of his formant frequencies. The nornulized [aimant 
frquencia were used 3s features in  a recagnition algorithm, appricd t~ fhe original vowel 
data and tzJ an indc'pendent set of vswel data. Significantly towca erscar rates are achieved for 
13 spa kc^' YQWC~S. 



Prosodic Aids to Speech Recognition: V18. Thin Cues to Lingutstic SInrctwe 1 and ln~ptoved Computer Pr'ograms for Prosodic nalysis 

I>crtr iptions of  conr pstcr pnrgr;lnlt Tor ikclt~ting s! n t i ~ c r ~ c  ho\lnit.~rin [ l \ l ~ V N U  1) ,4114 
I(~itting stress& s) llahlcs (W'RtmS). I:\pcrisrsnts \!err runift~r&t!t on \,~ttc?ur n t r ~ ~ ~ i g  c l r k  that 
correlate \vlth pl~untlltxical nlrd ~)nt;~c\ ic  phrnxc kluirdancs. Furlhct cJlvrtra<ntr ;I!V pl~~~rrcd.  

k-nearest-neighb'or Decision Rule Perf~rrn~ance i,n a S'peech Recog'nition 
System 

G, M, White, and P, J, Fang 
Srrox Corpt~nirius, Pu'ulo Alru, Culi f o r d o  

K-nearest-neiphhw decision tulcs were test& on chsification of YIXPI u t I ~ r ~ n n s ,  with  k 3 I 
atid k = 9. Accuncy was greater with k = 1. 



Digital Representation of Speech Siglnals 

Several dig iral signal prwcs(sing r~~sbhods for rcl:prcscr~t'ing specclr a r t  prescrrkd i113d rri t ical l  y 
di$ctl%\ed: ~ ~ n p l e  w:rvsrt,rm cadtng iuethods, ri IIIG dtnmnin te r tu~ i r l \~cs ;  f'i.erl\rcncy dumain 
rs"t1rcwn~a~ir3~1s; nenl irlear or hrarnotptlic n io t l~ td i l  nt~d f inially Ilncar predictive codi tlg 
~ P c J I ~ \  iqu~d~, 49 refss 

FEH~8~~NElfCS-PHONOIS)GY: RECOGNITION: SEGMENTATION 

A General Lan uage-Operated Decision Implementation System (CLODIS): Its 
Application to 8 onlinuous-Speech Seglm8enta tion 

N, 8,  I)ixo,n, nd I f .  I;.: SI~P"LIII;MPPI 
l l ) M  Thomas I .  Warsun Rcseurcfr Cmrer, Ynrkrawn Hecghts, New York 

Tb'c penecal language-orienlcd dwision implen~cn~ntion system (GL001S) reprcserlts a flexible. 
opratlng-rys~ern appronch to the peneraslion and implenientation oS coinplen rules fur 
dwislon milktng in pattern rmgnikion. GLOUlS is cgrienlly iniplernented as a phonemic- 
level xgrncgter for continuous spnch. The segrneiller is  presented in  s i f f i c icn t  delail for 
duplicat~on by othcrs, no[ onl) for speech segmentation but also for alternate crpplicntions. 
Rrformance data are given for tl large umoui1l (8 1/2 rninufes) or coririnuo~ls speech. Recent 
r a u l b  from a iota1 conlinuous speech recognition system, which incorporarrs the above, are 
alsr, givcn, 



Automatic PO~onemizatlon In Practice 

The sistern, which c k k s  trade mark w& Fw the 
anh%mphic inpttt whsttucls mat bk ky?\r Me rep 

and de~ctfitta~~< 

Computet Recognition of Hanfdwri t ten Nulmerals by Polygonal Approxin~otions 

1 EKE Trcrnsltrlions oa Systcnts, ~ \ !un ,  crnJ c y b f ~ n r t i r s  5:6 P O - I S  14, 

The autlina of handnrittcn numerals ore spproxirnakxl by polygt~ns cnabibl~ng I sin~plr 
e~aluntion of n ~ a n y  inl'uliriucly descriptive feature for nunienia for u\nmple, tt'lstlvtl psitiun 
and ~ p e  of cuncaw arcs. The m t t h d  was ~rsttid un the hl~tnscrn datd (IWEE Uau;1. b s e  1.2.2), 
and iln ov~rilll rrrur r a 1 ~  of 9.4 perrunt was nchic.vd withuut any s~stistiral optin~icitiun. A 
characteris~ic property uf this apprwch is Iht: t ~ i s f e n ~ i  ~f I'ICU steps: the f i r ~ t  step [prirr~ifivc 
feature getirrr\tio~l) i s  prinrarily numericil. and the second step (feature sclmion and 
classification) rni1kc.s extensive use of sernan tics. 



to Me Modali g and Analysis of Different 
Perception of 8 apttel t e  t ters 

utcrs and Operatton$ Remreh 2:61m70, 1975 

model or d p t ~ l l  letter‘ rccyirlt~ot~ 1 ptcbcntzd For 
16 cdpllal h ( c r  co~l/ctrlutc tltcrtrtrts (J T rownscnd) 

with the rwturra in cht ihdd a r t  ujcul nh the soluttan 
the abiellvr brlnl) to nut~larilc '[Lc wnr uf per ~ l l  
kt conrusl~n matrix and tlrc g n ~ h s  l a d  rnalrlk Three 

urlriton L l l h  tlre rnodcl to pytltlia I k c  three y ~ ~ p ~ r i c a l  
sttledand rtSutu a& Itibu131~4 an& @na\yzd 

On Fw Exba~Um kr Ctwactt3r Recognition (in German) 

mm mnd~nas  hi@^ aumbcr d aripinal mtosurclnenu into a lower number 
Lolum k f a ~  tlm;iomg tkm The prg~cipal wmyoircnt approach is used The 

tne#r)rmptlon b fnietpreiod as a transl$tron and rotallon or the cwrd~nate 
OP mduurcmmt span. FGlbrr extraction is a~ornpl~shed by truncating 
& lnak syskm. This approach IS compared w ~ t h  the allernat~ve of 

dtroclly truncating the wigins1 coordlnale system 



WR"F*dG: RECOGNITION 

A Linguistic Pat tern R~acognailion S y'stgam 

Lillgvistic r n t t x r  than naetric rerhnigirz?; rrc rnrptoyed: for @?tkm dvw.ctp@wt am 
I All n.ipn?$ of  sysleln d*igm, eopnrii~m\%hng k ~ t h  ptr-pnxcscbng ara4 
c~ r1111~1115111 i11be k e n  t i  fZ~z rrvytlnrcr dnt ft.8~ b r ~ i t t  ihtjsr. uT 
~vtcvious linpt~i%tic r)s\rm% i l l \  ih;lf i t  is irair~ablr in rtlq~h thF Gtmt wits$ 813 %Ire trvctrlr 
rvqtnpn hrcrs, i141 r k;;~ci &II;Z~CA yt" par%r" ~f ~ I I ,  f~pllil %ring ta a ~ q ~ ~ t  n tx  -aqary t t ~ ~ r  ~la , : f~f  bcatintt, t c1%1t\g hlnnur2n'c nunlrrir ihart~ctcr bra. n rcr~ql \ Ik~nn af 76% a n  cllat,ttncJ. t3P itk: 24v&8 
I ,  IU%$ or t i ~ * e  ~ o t r l  weft uhnr corild be tqrtsiderd %+~d' rnon~tr~~ls. 

Pattern Matchiing by Dynamic PJrogra~mmi~ng (In Japanese) 

Y. Isansichi, and T, 0gtluva 
CAiba i~fslcturr of Te~rrAtrolnu, Japan 

In ordw to rwopni~e handwritten charscters a new t y p e  o f  pc\ tkrn  nlnlchii~g tethtrigtic is used 
which depends- on the hypothtsis that  pitlicrns a r t  a 'ht11r3 of ~ 1 3 h t l c  hxf,y. Witllln thi5 
liyputhais, distsnw bctul.c.11 two pazwrns is  defined i 3 3  111c m i n j m u n ~  uf suarls 044 rhz internal 
energy of the elastic b~d ic s  arid ihc misntstr-hing quanta tics. Dynaniic progr;4n1l~lirig i.c used 
in armrnp1ic)l the rn in in~~rn l ion .  The patterns are pre.sented on 20 h) 20 lattice wints. 



Choice of an Algorithm for the Rocoglnition of Handwritten Characters (in 
Russf an 1 
PI.. K. ulf tlu4atskaya 

A h r  ctrusidstatictn cd \he principlt dirficul~icc cncaunlfrcd in machiac rect~p~tilian of 
hfiJwnlirn aarwlcn, 4 1  i s  cu!~cl\lclrJ il,al en a1gur1thm ca~ploy~ng imilgc p:\rinnletcr 
~rtltrn;\lt~ntiuri wrluld tw k t .  A .forn\nl nnalysiq shows (l~;rt rhc u9c or r t g ~ / : ~  ~ ~ l j r ~ l l : ~ l i t i ~ \ i ~ ~ ~  
prn1,t.i lh6 ftxmgni(~rt~t of' c h ~ r a s t ~ r ~  witla dirfercr~t :triples or t>rir.nt,~t~atl; the properly, of 
wi~XtYd(~rm of o CC~!;IIII stilbll11y in tln trnrittrn~itl dimr.n\iuns of ;\ sharncler in a. li~rt n~o)ror 
p ~ ~ i b l c  ilic u\c of ;\ tc~rtdc dtkluan rule h;~Mul on roml~ariso~l of' ilrc :ma or 311 iii~:\gc with 
a standard 

On-line Character Recognition 

NT/S: PB-215 87S/t ,  August 1974 
PC Z J , t J / M F  ft,Zf 

Discuw stale-~r-the-art in mopnition of' hand* ritkn ch;lncters. A new rcrofn ition 
method is devolopnl using a voltage gradient tnbkl for input and clever software for menrial 
failure e~trxi ion.  A simulation program is included as an appendix. 



Context in Word AecogniUofn 

A; H, I laa.ron, F, M. Hiinnwrr, nnd E. C.. N.ih 
I h i u v k s r ~ j  trj' Attrss~churrrrr, .brCrrst 

WRITING: RECOGNITION 

Chaxacler Reader 

An electro-uptical character re3Jc.r for handw ri t t tn  t'h;l~acI~rs. 



WRIT'NG REG I=K3N 

Optical Charac tet Recog;nition 

W .S. Pt'crr ens Jf RJP I, 8 Jonutsr y 1314. Cunl~nisrlont~c uf Pd'uto~r~,  ll;lslring,ten, D. C., JOZJI. 
fO, fO 

Thiq, patent decctibe n .cyskcn. c r ~ r  ilornlal iring rQclals prtht~rcd by op\icn!! y ~,~il\?t\ ' i t\g 
dlffqrelrl %ia.eo and f r ~ n t ~  ab C ~ ~ I I Y E ~ C ~ ~  inlu a siagh 'arsa~;ilr d' sign:11 fur ct~arActer 
rw~~gtrnsii~ur, 

Optical Character Recognition 

PrlniPd charactcrx azlfrecirnposd odan a mntrast~ng ccntcr bar, ni t  idcntcfid by sconnihg a l o q  
vertrra92g ;rlignlcB. laterally ~~ps1~@13 paths ta gcner'ate sigQals de1xndent upun e n c ~ ~ ~ n t c r i ~ g  
chars.tcr pstivnt.. 



Character Recognil Uonl 

Chtktc~cn  on: idrntrlid by pallern nrrtcbny. ~ 8 t h  srand+lrd chirxkn F h  I tx 
particulrrty &ul~Mc lor  Chi8nnc rhrrac\err 

k Metbold ot Resolvin Ha~n~dwdtten Chiiinese Ch.aractels and' Its CwrcprEer 
Simul a tison ( In J8a;panesg 3 

4 s y [ i a l  rircclit is d,a ipnd  ahLh is prrtsrd d two facullia d re~utving and conrraSi:mg 
p i r ~ u r s  The usefulness of  the cirruii in tlrc recxqgnit\un of hndvir~ttm Chlnlcse c h a m  is 
~ested by rvnlputcC simulo\ion. A technique for tpnurrt~ng the analog inf'~+rma~iun-pNnai% 
system into a dipilal informht~on-prwess~ng s)s,trrn by m u n s  of ~ h c  'Fwrin  inn,sl-ia 
f u r  addiiivc operators is explained. 



Recognition of Chi'nese Characters by Means of Hierarchical pat tern 
Represent ation 

Technulo~v Reports oj' the Osf~ ku Uilivrrsiv, F~~cttlcv of E~~ginecr i r tg  24:60&6 15 
O ~ r o h ~ t  (974 

b i t r  kirds of Itxnl pntkrnfl  are cf~ough to rcprclscrtt a Cl l i t lcsc cl~arnc[or. The prop~sed  
sy str~li cr~nsisl \  of thrcs kinds or M ~ ~ - S ~ S ~ F I I I B :  Irol\\-etlJ prclcess\*or. U-1x1 lrsrn rocog~~izer, and 
K -n:~r t e r i ~  r:ec.t>gniter. 'The frcwt-cl~ti ,prorebsor t~~:,\bcs n thick i i  s l e ~ ~ t l c r  311d exlr~cts 
at~t'rlrion poiuis (i~llersecriot~s i11ltl c t~d  points nT slrlrlcs). 'I llu I r c ~ r ~ g ~ r i r c r ' i s  able to 
obscrvc prc-p:tttcrns n l  nltcntiol~ pjin ls  alld s ilw I T\\o Li~lds of -n\easurcs 
were def inctl and 111 ili!vd: the s i~ l l i ln r i ty  nle;lsure showing :I degree oT si  111 i l ~ ~ r i t y  OT sub- 
p i ~ t e r ~ ~ s  311d ~ I I C  n~aching n~easuh: sl~oaii~e II degree of pt~ssihility of ;\ O-~a \ te r t l .  I'hc K- 
pattern r ecogn i~e r  decides r K-pattrrtr (a choracrcr] hy using tccognixd O-pu icrnw 

WRITING: SYNTFFESIS 

A New Computer-based System for Chinese Character Generation 

Ryohri 1Qagi1~a 
Prsjcrr OII Cwlpulrf/i~~cli d n d / ~ f s i S ,  Wrrrional Infer-Ulrivcrsiu Rrsrurch I~vtsrirure of Asiclrr cG 
A I.nrtguogcr C o l f u r ~ s ,  4-51-2 1 Wishiguk~irG,  Kiioke, Tokyo, I I J Jopcln 

Yo l i o b r y ~ ~ h i  
Scsr ian of Carnmurrtccrrion Researri~, Tokyo hl  etropolittrn 1 !?stir utc tsJ ~ ~ e r o t ~ i o l u ~ ,  Jopon 

A RDP-9 program translales identifying strings into graphic patterns. One part translates a 
unit representation into strokes; another yeau spatial arr6ngeme0t of  constituent units; the 
third part displays the character. 





Suffix Removal and Word Conf la tion 

J #  lA l'lawso~ 
I.irrrury arid i.inguiaric Carnputing Centre, Can~hridgr University 

Bvlletir~ of rhr Associdrio~r l o r  l.iternry nnd l ingu is t ic  Co~,rpuri~rg 2, No. J>JJ-46, 1974 

The rystctll has a suffix removal progranl and a conflotiun prclbtum (which groups together 
war+(; wil~h lexically eqtrivslcr~t stcn~c), The first program is bnscd 011 rill :rl~p~oacl\ which 
requires oo dic'tionnry of word srenlr and i s  spccific;illy dzsig~~cd to prcccdc tl lu second 
program, 

Rank di~trib~utian in text and speech 
Rangabye sa~grrdclcnir,u v reksra i y ~ z y k e  

Nnychno-Tekhnlchcskaycr Infirmorsiyu, Seriya 1, 1975, No.  2, 3-7 

E~plication of' ZipPs law. 



Halpll  GtSshnltaan, editor 
C'ontpuft*r Sci t~cl~rr Drjrurltnml, ('owrunt b t a M ~ f r  u j  Al,~tthrorttlirrrf Srimcrr,, Ncw il'urk 
l!&ircrsid~f, ?SJ Ailerecr Slswr,, Ncrv York t@Ot, 

LEXICBGIRAPHY -LENCOLOGY: STATISTICS 

~nglish Lexical Col:lo,ca tiom 

A s t t~dy  of two texts, s transcription of 135,0108 words of spontaneuus conversation and 
12,0100 wvrds of wri t ten  scit;tirif i c  text, swaest rer~sunahle pruui~ds fc~r hy pothesiring 3 lexical 
level of tanguap'e organi~:itiran indrtplendtsnt from, but intcr;lcting with, both sytitax and 
semantics, Granln~;~~jcaP (functor  o r  cnl1ucatj~r1s differ stotisticnlly f s a n ~  letical 
(hntentives)  oul10~3tions and are morc l ikely to be positian dependent whi1.e lexical 
eulhctions are position free. Associt~tion betu-sen lexical i tems is subjnkcr to granlmatical 
influenve leg. adjectives are consistently preceded by a d ~ e r b s )  an'd wh,ile:the data s\~ggesl that 
grsmmstically f rer lexical sets elists, cunsiderabl y morc material will  have to be analyzed for 
collocations i n  order 10 idenlify them. 



Lf XI"C(fEGRdPF4Y -tEX%CCXOGY: STATISTICS 

M, V, Ar~puv,  K. N, K:TFmlora, and Yu. A, Yhrr)der 
Abaarcrsw,' USICR 

Nauchrro-Trk h n l c h c s & ~ g ~ ~ ~  informofsiyo, Scrlyo 2, 1975. No. I ,  + 9-20 

Social orptlnisms ant1 rank distribtition. S4alur eumpler Attetnpt a t  probabilistic 
I Anolltcr qtlempt. Allernalivc. to t hc orlhudoq prohnbilisris :~pproarh. Sor~re 
vrr>rd? t,xhaaut I ~ C  13@Pq;48@ sliuatia~l with rank d~stril~trlioll. C1Cg;li11 about t l lu collcc~ive of' N 
participnntr. hppronle\eic dc~criptlon of the rank disirihution in :I closed tcxt. Zipf's law 

tttg k~nlily rat rank distrlhtatiorrs, "'t hc case of snlall \cart, 

"T%Q Concept of Lexi'cal Structure of Text 
Ponyu~rie Iek~iChr~k aj ~ t r a k  ftltp I P ~ S I U  

Mt Vr hrlil~av, aa8 E. N, Eifimava 
Alrarrsdw, USSR 

Nourhno-TrkhnicAcslu?.a !n/ormotsi).u, Srrip~o 2,  191.5, No. 6 ,  3-1 

Apt clxpticatiran of Zippa law. 



ma trick is to eimtcr wid$ th&k am stmU~k in t k t  poslkloa, i.e, ksw ~k amnr 
word is their apratoi 6r rrgublenl, Cluste~ f M te~ts &&kt dbtrdi$ om 
displayed, Q,& a c l a n  oT a~atian wbcrba relate ian wrk&+o mil gmnln~thC 
trees [or deep structures wel@ nlade by huo~afi:. ama\.y~t$~ puldEp enrkhmear d tbo 
\m.nsfo~n\atlo~ia c~mF)1T;kn?c"nt of (he string paark,) 

LEXICOGRAPHY -t.EXKOLOGY: DQCnONARY 

Colmlpu ter Recognition in English Wold S.enses 

Edward F. Kellcj 
Drpcrrtnlcnt u/ EIrctricol Engirrerriq, Duke Uniwrsily, Dur lan,  Ncrrh Cardha 

North-Hollcrnd Linguistic Strict, W. [.I, IPJS. American Elc*ev(er. W c r  York, N,tT. $17.50. 
Elsevier/ Exr t rp fo  Medics / Nor! h-Holland, P 0. t lox 2 I I Amsrrrdenr, Tlk Neilkrlo~ds 
DjT. 42.00 

Developedd from a large corpus o f  text rcprsen tatiue of typical mnteat analysis applications. 
the mntextu:~l search rules associated with each entry in  the prcprixessos dictionaw 
(conreining over 10M) 'entries) resolve text words into word xnses. Large xnlr vniidaticn tests 
then prove t h a t  relative to its specification uf possible senses, lllr dictiullury mrrrrIly 
resolves lexical ambiguity more than 90% d the rime. This represents a major adwnct! i i ~  t h e  
power and accuracy o f  automated content analysis prwxdure. The "dinrnbignatim 
dictionary" has already been inc~rprtlted into the "Gfienetrtl Inquirer". 



Automated Lan'guage Analy'sis 

Sally 'I'calrs Sadelow 
lltriverritp 01 K,csns.us, i,awrr)nctt 

Thc rept2rl inclu8da: 1) A desctil~tion of thc editin,g af a can~putcr-acrc~sil,le verria~l uf 
Rugel's inlernnti~riel 'Thrsaurr~s: 25 h dircussion of in;l\bmi\lir;~l i~p'proachcs to tllc illod&Nit~p 
r,$ 'T'hctuuri, wiih Hqrrs scrbi~np as a!] cxalltple; 3) Graph Theory opplialtions to thc study of  
the slt~~citwtc wf Rogcl's. 

A Bilingv'al Lexicon of 1801 Words' from 24 Chapters of the Revised 
Statutes ot Canada - Un lexique Silingue do * 1001 mots extraits de 24 
~h~apilros des statuts revises du Cangda 

Y, Bcrgetan, and D, Burkt 
Farutrk dr D r ~ i r .  Section dc Drvir Civil, Univtr.rirc dV0trowuB Ontario, Canada 

English-French micrn-diclisnasy with iliustratjvc citations, prodw'ced fron~ cnrnputcr-stored 
biilngual ttxb, The JLBRIVOC syslcnn is cunveasaairanal: the system finds pah;llfei sentene~s in 
rhe rws  lanptragm which contain a given tern], and presents lllena via a CtiT terminal to 3 
linguist-m'cani~or w i ~ o  s e l e c ~ ~  from them and prunes the con texts by keyboard manipulation. 



Modeling Dictionary Osta 

i4uhcrt F, Silunlnns, nnd 14abcrt A, Ami\:flelr 
Drprr rrrclrnr (11' C'ur~~~pur r t  Seizncer, Vnivrr~try  o j  Te4ra3, dr$lirc lSl dd 

Synthesis of Russian Nominal Word-forms by Means of a Computer 

A dr?;cription uf a n  ;illgt.uzari\htti flar the .cy tllhesis o f  l R u a i a n  ~ioniin~~~l \tsvrd-rurn~s tlsn tFlc h s i s  
of the rcrnrph~logy nicldab1 develnpcd by Es'kuv;~, h3~1chuk and Sannihov (1971). The 
prugrarnrnlng larlguqe, ASTR A, 115cd IU encode the algutishitri is described i n  brief. 
Specimens a f  word-farins from BEShI-6 runiputer pr intout  are appe~~ded.  



A Best - First Perirser 

IEEE .'Ertlnrac/ions on Acovsrics, Spccch, nnd Sir:nol Proc{m"l!g 23:426-432, 1975 

Thc Parser u'ies n bu%t-firsi stmtegy i n  which a l ~ c r i l u ~ i  r e  p:r t hs arc absigiled priorities a11 J 
petht nrr xtlrpcndn) :Ir lalrg as therc ir ;r highcr prioriry altcrl~nlivu. 'rhere arc 4 types of steps 
in 61 parse: 1 )  S) ~itazt ic--\r lect io~, uT p;irticul:lr gc4111 t~~a l i c :~ l  cul l \ ln lct io~~s, 2)  I,.cxicnl - choice 
or ;r p.trtirular word f r u i ~ ~  o particular rlh~s. 1) Wnrd Vt.ril'ic:ition - projl'r~mcd words ore 
miilrhrci 3g.ilnrl iluccrlic dale, and 1) In!efp:~rsc Coopec.n\ion roopcrstion among co~~ lp t i t r g  
p:trrry. f ' l i ~ l i \ l e ~  i l l $  i~%~igi)eL) at  C ; I C ~  $ 1  t ;I I I I c'ctrrrth the p:\th ~ 4 t h  ihc 
I~~yhc.cr cctn~t~lati$.e prf i~ri ty (10.111) t i  n ~ c s  t?e product ol' c\cp r i  t \hat  paiot). 
k:xper~n~ental results are gf ven, 

GRAMMAR: PARSER 

Syntactic Anallysis in R.E.L. E#glish 

REL(Rnpidly Erren~i hlc L?~gunpc) English has hwn nradc iliorc powerful wiill  the oddit ion 
of p r i ~ c d u r a  Inr hondltltg care (F~ltn~orc) and pronouns. Thus verbs are onnlyzcd 3s 
p:rr)~p?aliinns ~ ~ , p r a f i i t ~ g  reSati~n3 ktuwn nouns. Usrng a modified ftjrrrl of rhe Martin Kay 
parser. case labels berbnle lncorpwrtlted into the arc labels af the, parsing graph. Prono~r~ls 
and quentiiicrs ore variable which must remain an active part of analysis us long as [hey are 
free, w i th  their mcnninp helog dzlcrmined at [he point i n  arialysis when they c;111 be bound. 
A li.s~ of $11 free variabw in a phr~se and painters to each accurrence of each variable is  
included in  th'e arc labels in the parsing graph. 



G I R A W R :  PARSER 

A System for Au401maUc Syntactic Analysis of Russim Texts 

NI) rcstrtclicln? rrr irrrpo\wl on the alnlrlurv fhr utmd stock \IT the trqrt hnn$mnlymd. 
w h ~ t h  ts i \ c h i ~ ~ t d  hy ~~rrl l lci . ;  of. (2: p~~wlr l tat t  of' titw il\l\vnrritic .$\srgrrn\rtrl tlmT Ik ~ ? r c ~ i ~ l ~ t d t  bvai 
f e ~ ~ r ~ r c s  if1 ihr 'new' words, in  wir~atkTtc ur tt~haicel k l c .  the q>trrn pn~vl\kr lot iht 
idcnrif it.,rtltalr of st~mc 857% of rrlatiur~s ktitwtt wtar4.r. \YICII sznnpkr tc t t 5  (i~hdt~tvts) QPX? sf 
Gtlc ~dcnuTrtd ~lat i trnc ;\re ciarrec\. 

GRA,MhIAR: GENERATOR 

Automatic Generation of English Sentences 
A u ~ ~ ~ ~ r c ~ r i s c h t .  Ft:.cruguru ecglikcht-r Stletit 

A purely syntactic mn~binatory s)n\lirsizrr of  grilnrm.~tir;llly currett English senknrxs is 
bi~sed on the hypn~hesis that the sy nthmis process is the inverse uT the analysis process. The 
ftrrnitllisi~i is sut'ficicntiy gcneral to dcscribc ~ t h e r  lansu;lge?i. A chapter tlsn1s with i ts l i w i ~ s  
(eg .  smtencc length aud complexity), mnrginollq' ncctp~nble ut~erancrs. rule ~xl'lisions 70 
examplei of output are reproduced. 



Do Ma8chin'es Understand More iha'n Th'ev Did? 

Y-crrirtk tvllks 
Arlj j ir i lr l  ln l~ l l ig r t tce  l oborotory, Stanford llnivcrsiry 

l'r:rn$rarnra~ionnl gcnern~ive t l ~ e ~ ~ r y  hns three dcrcctu: I ) the  genem\itrn or sentences is not n 
I I ,  r ~ i  uf i t  I I :  2 )  the  r o ~ ~ ~ p c l r c ~ c c - j ? c r f c ~ r ~ i ~ ; ~ t ~ c c  t l is l i~\r t iot~ 
I ! i~~gui\ \ icr fro111 irsts of sy \ \ cn~ i  { ~ f  rulcc, 33 i t  has little r t l t~ in  Tor in~zre l~ces .  
W lnugr,rJb St1IZ DLU system v is vulncr:~blc tu l l ~ e s c  criticialns; I ) tllc l i i lgui~lic s)\teril i s  
conrerv;itive, 2) I I i s  lid I h~c~tp le  rrrerclltii~! \world. : u d  1 )  ,uid 1 1  i \  >tror~gl)! 
dedtst l ive ~IIJ logic;\lly qlo%ztl, f ttrrc1il\ I is ~r rot~gly i~t \LcJ  . to h l i ~ r ~ k y ' ~  !'I-;~IIIC 
piit.iidig,a11. Cl~ari~i;tk's ~ C I I I ~ J ! ~  t l i ~ ~ r y  i s  s~ ipcrr~~*i :~ l  i 11 t hi\{ h i 5  ~ Q ~ I I U I I ~  are i 11 i t c ~ ) ~ * ~ t ~ - i I c t ~ ~  
cvrrr\l*mndence wiih El~glish scntrllces. Concepr\~:ll Ucpr~denr )  t l ~ c r x y  (Scllsnk) and 
IBrelcrrt~rc Setl~alvlics (Wll  ks) p n ~ ~  idu a deeper view h) \tic rctlnc l l r ~ l i  01- concepts to 
pr t niilivcs. Currcttl p.oi~~ts of conlcn\iut~: 1) do we nlithe o t ~ d  rc la i i l  r j~ ;~u ive  Corvtard 
inferences or only gcncrste deep in fc rc~~ces  \+hen sl~nllow ones fai l ,  2) du wc dcconplk syntax 
and se~n:lntics or srhieve~~thr rcslilrs of syrltartic un:ll>sis by n sufl'icict~lly pa\~rfLII sclnra~itio 
anilly tee? 

Semantic Approachaes for Models of Automatic Analysis of Natural Lan'guagres 
A~ytwcher ~cmunriqura *paur I P S  nlodtqlr~~ d*t#nr41yse a~hrtrtr t i y  rre tic Irlnprcr.~ mrrure//ibs 

C"h Bdtr't, til'md 3, Ck.awltzkc 
( ; r o u p ~  d'Efvdrs pour la Traduct~on Automwriyue, I R S I A U ~  de Rcrkercltcs m illarhcrrrcitiqurs 
A,voncr,~s, Unirrrsilr Scic.nri/iquc e~ ihlrdicrrlc de  (;renoble, 8. P. No SJ - 38041 (ireno'hle 
C'ee;btg,t, Fraatce 

Ana1yiic ,review of models and systems far wssing from e x  to deep structure or 
reprncntarion of meaning. Levels of representation. Coding (string, tree graph). functions, 
alp~rtlhas.  Criteria of power. sirnulolion, cornplextty, adequacy. Systems: TITUS I ! ,  
CETA,GETA. hlrl'chuk, Simmons, Willrs. TLC, Winograd, Schank. 



Corn pu tational Uind<derdond,ing: hafysis of Son tonc es arid Context 

The ronutruvlion or thi* aySlem fur the an,rl>,is uT ~ ~ r i ~ t r n  t c u r  geulriTr~41 by Xa~~r 
~s.;u~a~p\iuc\s: 1) I hc drilnclr). ptal of raglprcknsion ix a1~al.g 10 F u ~ !  I I I C J ~ ~ ~ ~ I ~ %  *\x as 
pl~~ssible. Other tasks, ruth a d~mvzrlng the qnnt;rrt;lc rrtatco~~sh~~\ are gwtloraed m l y  w l m r  
escllilsl to drndrlonx a k ~ u t  r~e;rairray. 2 3  An 82Pe@%ta& as n\s& &Q ert.adcr.;tarl:d tach M*I@~! as %la 
as i t  is read. 33 t'tmrprckostt2$n onrnrallr nor unlj al~c)mt.zndrnag what PMY k e l ~  ~ 1 4  b~ BIY~ 
ptt~!ictil~y what is  l i k e l y  to  be w a  trctt.. 4) T31r vxq%ftis or a re\[ prnvnG the cln.r i ~ r  irrbdmg 
the in l t~r t~rdt~nn inm%%jry lor  c t ~ ~ ~ \ p u h c n b ~ n j  ()w\ t r ~ t .  

In '~fw SI?! systenr, km~ulcdge fruttr ta~ious sQurr.es fgramrt3,ar and xn~antics* w ~ s l d  n % d ~ l ,  
user slid discourst i~~odrls. ;~ruus~ic-phonetir data) i~ wrdinated by tl '%at-First"' p r s r r  to 
predict the sequence of \rrcgwrds in  an ~rttrr:~nc~, and ivotel [l"utioiion~--prt~g~arn tR1at represent 
acwu5"1ic charar~eristies uf n wsrd--are used to tesl Ihe prtdiciiuns DAM on the sjsteial's 
performance are presented and dissus5:ed. 



A scrip is  a efiu~i ly ( t q ~ n i t d  u ~ ~ ~ c ~ ~ L I I , . I I  SITUCIU~~ ~epre$e~~t ing 3~\i1111s p e ~ r ~ , r ~ l l e d  i l l  

rtermly(xd sitclmttim (e.& e;ltiag in a setecrrant). Shhi (Scr~pt Applicr Mcthnnisnr) 
iandr"r'ilattd5 31n1t~fi t t~a)  tefy )It3~11) on s c ~ i p f p ~  1,t CPR plrdlrk*r: n shnrl ur n Itnag p:trai?l;lr;7ac af 
~ h c  iirpul %fury. 3 rvnlnlnr) lilt alnry,, ;lnd 1 1  h l r  n qllrslion nnrucrlop progrilrll slid a 
pnth;ram to iritn$la\c slorlm .tinto Chinclr. Fach scrlpl is urpaniml anbunt1 u gu;~l (s~rch as 
IN<i'l:fl f r ~ r  c;~liny in s ra.%l:rttr;1n4,), M hie41 ~$11311'. i11.1131 !v$ 8 3 1 ~  tu.11 t~h!  ig;itit)t~$ atllnrlg 
p+~rltcipnlr itr the tzrlpl, and 4 I$ c S t  31 MtZX~ita1ds. e;itillg ;\I a11 C X P C I \ S ~ Y ~  
feritawganf, etc,) which qrarrlgiai rrf  ~ e l ~ t h 9  t42r id1 a~tl~ii~t UT S ~ I ~ ~ ~ T I I ; C ~ S ,  

ent ajnd System Jot Ma'chine Un#deistanding of Cannected Speech 

Tkrtr. Vn(rrrricv ilticre/ilms, Ann Arbor, nliqhigan. Ne. 74-IIOII 
K S B ~ , W J M F  a3.w 

nK HEARSAY ry~~trnl urcr 3ynt:$t tic, semantic, and cunteniual infornration, ns well as the 
mwe tt&a(iapnal d7g~mainr of a~oustic-pkataelic, phonolqirnl. and Ie~icaJ knbwl~dge, in order 

nrze and unden~qnd u\ter%nm, 



C~impute~r Assisted AppQ cat ion Sysit~m; 



Semantic and Argumct~tative Text Description: A Contribution to the 
Simulatibn of Speech Con~lnutdcation 
S~tt i t~f~t i~r /~~. t  UIICI ~ r g u ~ ) t e t t i a t i r e  ' ~ : q . ~ d e ~ ~ r i p / i m :  E ~ J I  lleirrug t u r  Si t~~rr l~ t t io~r  sprucliliclter 
Ktllrr~mud~r kcttiign 

Whr fr icd 1 J~nd8c ts 
Undirur firer k n ~ ~ ~ ~ ? ~ u ~ i ~ ~ u l i o ~ t , ~ f ~ ~ r . f f ~ ~ : ~ f l d t ? g  und Pl tnne~ ik ,  Uttirersiloel Doitti, Gern?nny 

C o n  tell ts 

hYrrc&ilrr. tct t  dcseriptior~ ;is [tie s in~ulat inn af' ucrbnl hehnviur: ; \ ~ ~ U I I I ; I ~ ~ C  b%f g ~ t ~ ~ r : l l  
ct~;iractsrirn~iun uf rrinclrinc systems; linguistic iext  Bescript iorl rind tux t 
caniprchc~lsinn; woad meaning and argunlenta\ive tssi tlnnljsis-two ranges of 
lillgrsail\tic tcxt description 

Tl~ec~reticnl preliminaries; praxis of mraning reprmiltau--n: prsblen~s of nlenliing co- 
ordination 

4 Arg,tlnrentative teat analysis. . . . . . . . . . . . . . . . . . . . . . . . .  19 3 

Tlim~nrical part; practical part: proposal for an argunlentuti~c text analysis; closing 
revlcw of aryumentarivr analysis 



SEMANTICS-DISCOURSE COMPREHENSIQN 34 

Speech Understanding Systems: Quarterly ho8gress Report No. 1, t Nov 74 - 1 Feb 75 

Williml A. Woods, Withard M. SFkvc:~rl,, John W. liluihtrd, C'rslg t: t'wk, on# J;~rr(l J. 4\'olI 
BUCJ dkr t l r~A,  clllti' Ncrv~itrrr r'nc.., SO Aluulr~n J'Erecr, C;irnhrid#e, i\fd Z Y ~ ~ ' A C S ~ ~ ~ J  tP?!J8 

Amur\ic phupctics. kxical reltlev;~l. Ic.tic;lT t~rrilication. an# fitura\-languaix rylrtax, 
t r~r~;~nt ics , ,  and pr:lgtlii~til?i. P 1: UtieT srirvry of progress in thc h t l ~  idwl rcvalpa,n\;ntr uT 
the proi~j\*.\. Parr 2: l'dkhnicat n6tr.s cwntat nilrg dsli.illnl qwca tic.lriuas trT ctycrisrtnis 
pcrt'ormzd, pR)gtillas i i n ~ l c a ~ c n t d ,  dcrlgll s r t d ~ t ~ .  ~ u 4  utrrrc .%ppnrprr;tK xuppvhlrg cE.rt~  and 
;~ppcndices, 

The Siniple Sirnons: Three Pedagogical Examples of the Use of ENT 227 2 

'L)g,vid 1'3. Uc~l~son, and 'Th~n~ias R, West 
Csltrrrprrtvr Science 13t+piltlnrent, ~l";tsAi~gran 5"'alr I~ ir i rersiry ,  Pultnrfiti 99 /63  

S i ~ i ~ p l e  Sillion 1 is tonipletely trid:~l extension to Ent 2210 illus~rating rhe hrsic s c r n m ~ i c  
and enter~u~ziun capabilities of Ent, Utfinition; illustro~ion: rrfurmcil:~tion ns Sintplc Simon 1.5 
with equal "understanding" of Engl'ish. Simple Sinion 2 uses subset and set nlrmbership 
facilities and recursion @to demonstrate' an elementary method of  distinguishing "fact" from 
"possibility". Simple Simon 3 illustrates a method of treirtii~p pronuuns and anaphoric 
references; time is handled as t\ relr~tion. Use of extension cnp;~bilities to dcfine numerous 
semantic subroutines and to establish a good notation for association entry and retrieval. 



SEMANTICS-DISCOURSE. COMPREtENSlON 

Understending Understanding Sys terns 

I rc IP. G r m ,  Edilor, Kn'no~~(etljic and Cugt~itio~t, Z.e\vrcttcc Erlhirut~r Associutcs, IUC., 
2VPJU0, 1974 

'1 hlu i s  a diwur\ion of MEIII.IN {Moore :lnd Newc'll) and HEARSAY (Kedci! and Ncwcl1)-- 
bnlh p,\pcrr arc ahtrarlcd el.icwherc 01, tllis f i c h ~  lit1111.111 learning trT Iitnpungc n~ id  of 
hliuvildgc irr gct~rr;d wkcs place in ~ i l u : l t i ~ ~ \ s  wllerc C O I I I O I ~ Y  error c ~ r r c c t i ~ r i  (Troln adults) is 
; i l : b l .  Uorl~ hlerlilr and I tc:lra;ty nrs silct\l o n  ttrc i s s i l t  of thr' SO\ITCL' i)!' kt\t~wlvdgt, 'T'l~is 
r m w s  the i-ollowit\p i w c :  ('dl! n ,)>trnl tlr;\t Ilns not sull'-col~c~ruct~tI 11loht Of' i ts  h rlowlcdgc- 
-!hroc~glr n cycle ol' i \ ~ \ ~ l l ~ ~ l i \ t ~ t \ t \  ill\J acct+~~rll~od;~\~o~~--clcr i)id~iirc*\ d c c ~  \11ldcrstonding1 
Itoih Mkrlln ;in11 I4catsa)r deal w ~ \ h  sea~trtl-lrr~~rd. preprwcwxl ktit)wlet¶gc. 

SEMANTICS-DISCOURSE: COMR'FFEHENSION 

Knowledge a'nd Its Represontation in a Speech Understanding System 

Raj  Hcdldy, and Allcn Ncwcll 
Carncgte-dlrllotr Onivrrsi~y 

)I EARSAY opcrares in tPc microworld of voi~y-chess. Ka~w!cdge f rvrii ac.csustic. syntactic 
and semantic sources i s  used to pencrillc hypotheses nboul thc incuming speech signid, tl~ereby 
rrstricrrng the search spa--r. Glvcn that a word such as "c~plures" or "t;llcsW appears in the 
ptlrtlal sentcn,ct hypaLbals, this kngwlcdge call be used to restrict thc scarch to the capture 
m a w  in that bu;ird psition. Jhe gnnlmar is corlrext free. The parser is 3 modified top- 
down parser and u'xs antiproductions (giving :ill contexts for every s) mhul sppt i~r ing  in the 
grammar) in parsing backwards and forwards. Phonemic description i s  used fur  mapping 
words in the 31 item leximq onto segments of the inconling utterance. At the ptlor~elnic 
level. charactcrislih o i  the phonemes, rulcr for pred~cting n~issirig and exna seglncnls in 
relaxed speech, jitncture rules and rules that distinguish between pairs of phonen~es, are 
available to the system. Knowiedge of allophonic variability and speaker variability are also 
d K d .  A detaiied discussion o i  one example ("Bishop to Queen knight three") is  given. 



SEMANTICS-DISCOURSE: MEMORY 46 

A framework for Repwsenting Knowledge 

Marvin Nlinsky 
Artificial l~rrrtl igcncc f.%borarotj, A l n $ $ ~ ~ h u f ~ i t r  instiilctr of TwkmJ@gy. Ccldrldgr O 2 I J 9  

l'ht theo.ory mfnbines classkd -and modem concepts from psyc8aatw. k t ~ u ~ i -  end ~ f .  Ln a 
new situation one seiccts rrarlr nrenlmry ,r struelute tailed'a frame a xtenasmkaed franne%wk 
tu be tiillaptcd trr f i t  rrnlit). by changing details as neM;$atyr, wnd a data-arwture t'04 
representing a stescotyped situat.iorx Attttaztbed Pa each Fmntc are seytmt kiatd,s; a$ im6wtfmtiw - trow to use! ~ h c  frame, what sne cauz expect 10 E~qppen next* and 'cwb\t d !  if (hex 
cxpcctalions ate nut confirmed. The rrpstt disttls%es cotlwrie841s a$ rtl;ated frames r h t  axpl 

lit~ked togctlicr into f~atne systems. 

SEMANTICS-DI'SCOIWIRSE: MEMORY 

Frames, Planes and Nets: A Synlhesiis 

Crcg W. LFcragg 
lsrt~uro per gli  Srtidi S r m a ~ i c i  c Cagniti~i, GastqrroJa, Swirz.etlnnd 

B y  incorporating the notion of fstl~iws into scn~antlc nets i t  becomes possible to esrablish a 
Irsutl of representation fur a conctpr intennedintc between the n d s s  ar)ji>cent to the concept 
node and the entire net. Weak bi-directional liriks are formed beliveen a key nadr and thqe 
nodes in  the pJarrc fur key nude. The plane is a franrdike unit Each concept rmde is rhe 
key ward of some plt~ne and each plane i s  exact .1~ the same as the list of platus i n  which a 
node appears. A s  a iiode is aorivated, so is its asswiattrd frame. A short first-in first-out l i s t  
of active planes i s  esrtlblished 3s a basis for context maintcn;lnc.e, resolution of word 
ambiguity, and other inferential processes. 



A Memory-Process Model of Symbolic Assimilation 

W. C'. hlunn 
C'hrnt*grc-Alt+llon Univcrsit ,~ 

rJVTI,9: AD/A-DO4 33 115, Apri l  '1 974, 29 1p, 
PC* s a . t v n t  F* ~ 2 . 2 5 ~  

I he asrinri1at)on prnblcnl concerns making kaowSlcdge to makc avoilablc i t~formnr~on titeful. 
Hcxarch cr,nr]ucrcd on l h ~ s  prul~lsn~ has rc.;ultcd ill n ~~rodcl of humatr short tcrrir 111e111or)t 
;~nd an cffwt\te collrulir,n of new general tnctl~ods for it~fornintioti science. TIN progmtn 
~nnnipulalcs kiw\rlrdp i~nd cxpericnce rcpresenicd rs lnbcllcd direcrcd praplrr. 

Conceptual Memory: A Theory and Computer Program for Processing the 
Meaning Con tent of Natural Language Utterances 

C. J. Rleget 
flcpurrmcnt of Cantpurer Sciences, StunJbrJ f J n i v e r s i ~  

Report Nor. STAN-C'.I'-74-7 14, A I M - 2  33, July 1074; NTIS: AD/A-OOQ OS6/9,  112p 
PC blQ.SOI3IF f 2.25 

Humans petfurm vast quantities of spontnncous. suhcunscious cotnputalion in order to 
understand cvcn the sin~plest fitnguagc uttepances. T h e  ~xmiputilt~un is  principally ~riraning- 
based. with sy hlax and triidrtiunnl scmanilcs playing insignificant roles. This I t~es is  supports 
this conjecture by synthesis of. a themy and conipuier progrml which account for many 
a s W &  of  language behavior in humans. It is  a theory of language and memory. 



A Brie? on Case 

C a m  a n  thc4ew M ~ ~ Y C I ) ~  nrprilncnts ran k related la J. pnMicak i.iryuishic kbtka (maoin6 
n n  be factored in to  nwaning of p~xticatc an$ 04' pse: &emmining *kn nQunmnts m y  
appear i ~ r  wrrsce strr~ctuse; orderlt~y argttt~~enls) ~\rcI:y @,mar in Ai'; rk ~ ~ W F O  am 
notszlinnal prublcn~s., \:~k of sawall tic derinlilioms ct.T easa and tcpat*ntlrtans twl far f~om 
sqrrcrce structure, Sttlw\intl rtxrriciiwns can be stated ivilh%wt eases so can i in~pl id 
u n ~ ~ n t t d  tlqrlnlents, In A l ,  rht! n ~ a i ~ ; ~  bewrit t$ tr2w tx ftdcil~t.kttt~~ I% inirervn<q h8:t U.FICW ;a, 
chanat BY lndtrrtiu~ gains lkhs anre Inktti?cer urtfilta+~,r\ c a u ~  Cog n , ~ i s t i m  1s pl~33f w 
i t  suits n t  tiwr ke, whereas psitiur\:21 jrolutwn sur ir kale (roralliblaq but CUTWI~IC A,!. s)%tlrms 
use the nwtstr t~n t v i t h ~ u t  its thwrvOica\ c.ea50tent, 

SEMANTICS-DISCOURSE: blEl'vFORY 

A Structure for Actions 

Crrg W, S.crtl~?, 
lsri/utt3 per gili Studi S~'ltlrltttii*i T C{agtlili~i, ~ r 3 ~ 1 r l ~ ~ l r ? f t d ,  Swil:~'r ldf id  

Knob ledge of ilctions is  used in  A1 s) stcms fur pecfcarn~.~i~ce. ~d;~~\ning. question 
undcrstatlding, caii~e-i1nd-6ffcct reprtlsent,~titln. ;~ncl bcliofs. KU1' j knowlcdgc. ijf Prwcdurr) 
nets are illtended to bc p ~ c h ~ i 1 1 1  relisvt~i~trle and 3 silitnble br~sis fur all thrsc 
applications. blending easily with s l : ~ ~ i c  represen t.~lions for worl j kn~\ i lhlge  KOP l iets 
contain three types uf events: GOr-\L, ROTE, ; ~ n d  WAIT. Thcy are tied together in a 
structure containing titnt: orderings. reasons, major slrps, results. rncth~ds. and static 
information. Both task and motive-directed processors. are rlnbisnged to nccsunt for the 
difference between acliuns described i n  English wirh different ndvorbs, 



SEMANTICS-DISCOURSE: M'EUO'RY 

The OWL C6nscept Hierarchy 

Direr*riorrs i i i i  I :  Nurutal l.nr~,qqt~gi+ Prsc*essT~~,q, ~ d i r r d  by H l ~ l p h  
I;rishmt~n. Rrporr No, NSO-7, Courattf Itfsritutr u j  iftrtficio~tdricul Scicttees, 1975, pp. 49-59. 

I'hr right rcprrlcntation i s  important in cli~ninntir\g cotiiplcxity so ll~lrt very Iargc prugrnlns 
can kc m;~tfe. 711~ tcp[cscrrt;ltlon ct~mmurric.:l~cs t l l ~  W i l y  a field is r>rgiltii~cd,. hl~lltiplc 
rcprc.icn{otionr are nccded for difrerunt proresscs, pepl!:cps st c~ifrcgc~lt  lr.ur.ls, even i f  otic is  
c r 1 1 t ; 1  NO OIIC SCI of pril i~lI i~c\   provide^ ;I clcccni wag lo i l ~ i l l k  a l w ~ u i  [hc world. I'attetn 
~ I , I ~ L ~ I I I ~  is Ii1r)rc 1111port;1t)t 1I1;111 logic, d~iluc'lin~l, 111 pn~c'cdure ctc.tau( itan: 1t111g ch;~i 11s of 
rc:lnmlng !'ail in A l ,   he^ findit~g ihill a p r o h l r ~ i ~  hclot~gs 10 a clos\ \rrtrll L I I ~ ~ ~ ; I \  I t j p t  
surc.ced\. 'I tie a llrrlc 11rohlr111 of gelting Lntu~lcdpe inlo i\ canonical rrpraCntaiion will be 
done by,"coluntec~~" i f  il g o d  fornr i s  prnpo\ed. O\+'t t r m  spct~ficrrtioi~ i\tld* \ t . t i~ ;~t \ t i~  'cwscs: 
exr tnpl es. 

SEIL"1ANnCS-DISCOURSE: TEXT GRAMMAR 

Sublanguage Grammar in Science Information Processing 

NPIP~II .Sager 
t i n g u i a t r  Srt ing Project, Nrn rurk  th iucrs i ty  

journcfl of the Atnrlican Society for fnformu/ton Sc i r~rce  26:10-16, 1975 

The li~rralurc of  a science subficld has chhnrncteristie restrictions on lnnpuagc ur.lge shic-11 can 
hr uwd 10 dcrelop inroriliai~on formals for teri senlenccs in ihc subf'icld. The tent grornnior 
for the subf~eld uf pharmacology we have investigated has ruur levels: I )  Sitlri nt the bottom 
of the parses and w1ler.t nourls itllo clasxs on [he basis of co-occurrerzce with verbs and 
verbs into classes on [he basis of CO-occurrence with nouns. At the bottom level a verb with 
noun subject mJ noun object i~ an elemenwry sentence. Elcnlentnry sentences may have 
upemtors un [hem and t h z x  oprators jicld 3 more levers. 2)  Quantity words as opcroto* 
3) Sentence connecting verbs. 4)  Verbs with human subjec~  which express the scientist's 
relation to the events. 



SEMANTICS-DISCOURSE: EXPRESS~143N 50 

A Program for Generating Reports on the Status aaxl Hklory of StochasH~~kSy 
Modifiable Sen~an~tic Models of Arbitrary' Universes 

A rhrct Icvol n~ndel of' Iangwge t3hicb has an affinity to l bn~ jh"s  Stratift,~t~~mat Gmmmait. 
(though tmnrtarm;ltiat~s arc used i n  tt~z sj%rtnrJ, is abed ra write a stw), l . h t  inp~~r. data 
consists uT: 1) n list of' pan ic i~n l s  (e*. Ccailgv* riyh pwty. Gmrpe'r npxtmcnr, c k h  2) a 
list of' rrlatiocls (ta* i n ,  dislikes. jru~lnwt, c t ~ , ) ~  3'1 a Qiktcntnrt d rlosss fntm, raMt& etch 
4 )  the ntlrib~rtm aF ihe hrrrnan participaltrts ( b i d ,  I\ntiaz~, sexy, etlr,); Sf pttrlwiiliw~s fiti@e%) 
about thc ht~rnw~n prlitit'itk!l'lts (Gcntyt likes niuhtctub, I[jmr&t t,s in O'skIl@~E@n& rtc,], am4 $3 a 
nt or prohlistilic r o l e  for rncratine plm tpis%~ics\. such as cnrjtity mote a patty, @?ttin(l 
drunk, elc. The l i s t  five Pasts def irau. initial ctl;ki\d;rti~lr~s a11d ahe list. of rules awoatw at t h a  
eanditiul~s tu ~ s ~ d s i c t  a kist of rpismics in the s!o&y, 

SaEbIA NTlC S -DIS C 0tUIRS.E : EhT1R:ES S#ON 

A Study of- the Paragraph Structure 

Adamk J *  Sz~~mser 
Conipurrr Srt'rnr r Division, National Pkysiraf tabor of ory, ttddittgton, Englad 

A sludy o l  45 A~nericnn and Btitisl~ scientif ic articles comprising 1532 p c l r ~ 8 r ~ p h s  and 7453 
sentrllces showed il rtjenn of 4.87 srntcnces per paragraph with a standard deviation o.f 2.18. 
This Ienos weight ta the assurnptiun that the ntlrt~bcr of sen~antic units (anunied to be 
sentences) i n  a paragraph corrwpo~ids to ihc MillerYngve lirnit (7. plus or m i n u s  2) of  
hunian short tern1 menlory. An algoritl~m .for dividing a contii~ua~is text into paragraphs 
consists ef two runs. On the first the  text is scanned for l inks  ( indicative of semantic 
relationships) by using short lists of appropriate words arid phrases. The second scan se.arches 
for flucluating patterns of  repeated words. The algorithm w a s  tested by rnacnine for some 
procedures with others k i n g  carefully hand simulated. The test was fawly, but naf 
completely, succesful, 



Computer Genernti~l of Natural Latiguage from a Deep Conceptuhl Base 

&purr Nor. Sf41Y-<:I'-74-76%, Aldl -247;  NTIS: A l ) /A - I IOS  0 4 1 / 9 ,  Jorctrrrrjl 1974, J l l p ,  
1%' $9.25/,4il= $2.25 

'I he currtntl) implc~nrntcd systcrn gtncratcc English s~l\rcncc? fron~ Cotickpltual Dcpv~\\icncy 
nr~wurk wl~ich irru un;ln~higtttr~~s, l;lnp\~:\:!c-t'rec rcprcscirr;\tlu~\s tsf t i~canin~.  'lhe hy!,tcrn i s  
dc4pncd \u he [ask irrdcpcl~dznt and lhus sap.~hlc  or -pm\ irling illc isngui~gc plicration 
r ~ ~ c r l ~ i ~ r t ~ ~ r t t  for sue11 41 VCTSL' pr0blt111 t l r ~ ' : ~ ~  i iS  quc\tion nns\\icrirrg, ~r\~\chi~lc .  tr;~l\\;li~tir)t~, and 
I I I ~ ~ ~ V I P I ~ ~ I I ~ .  

Chinese Lhlguislics and the Computer 

\Yillian S-Y. Wmg, Slcpl~cn W. Chan Chnn, and 1Icnj:lnlin I(. l'sou 
c/rcivcr.rrr.?f if <'ulcfurntu. 1lcrAck.v 

I'honolog) and con\r;l\tivr grama~atical ~[IIJICS. The rc~rtt~cr is cunccrt~ed with tlie stuJ) of 
gcncral i~npc~istic pttxcsscs of sound change utilizing d m  un mtdcrn mid nnricnf Chinese 
dldlects. E."honoltqglcnl rule tnttng and frequency counts art: rep0rled and disctisscd. The 
appl~cation of the nl~ t~pu lcr  t~ nuto~i~olic pdrsinp of Chinese and to Cllinese-English MT 
(n~lhin a gcnirailve rramc\rork, inleriingual prwesses bc~np. on a deep struc~uml level) i s  
described in dehil as usell as problems of+ inputioutput and quantitative studies of longr~oge. 
65 ircm bibliography. 



On t,he Syntactic S tru.ctuses of tlnres t'cted Gratna~ntars: I. Gmerative 
Gtatmtnars and Phrase Structure G~a~mmars 

St ruct urel cq ui valcnte is; an q,lkiv~Fcm rthtltm awr the al!c~fic%t/: ~f a &l~~filOF,U1Rc FW 
unststrictd ~rcmn~o~arz. iwa derivations are s ir~tr tmt ly  qulmlcnt t h y  fk sw 
syntactic s~r~tc\urr. A p m T  Tot the uniqucnm !k risRinW Ctiv~ltlon quimkm 
class: is given. Deriw~tit~n ~trt~~eturvs and ~ ~ F ; I I ~ X  %tructurk% ate fi%mirnma4r&, 
i s  a t~dfura! &3r~mptad~nct ktwm geacratre prMuc\irrm?; and Wt- Qrw4ut.r mdwt 
and by tucnsiw, bct~wn ihc two Litrds d gno?,nwn rMt btiuncn h i t  c k r i t 9 a & i ~ ~  Bu 
strw'lurc dm3 n u  f i ~ d u r i l t y  p w r w  UructuraI wuinrlmcf in ~ 1 t k - r  d@vwt~(~ ,  HOMM. it 
ih t  c~rftswndmcc r r ~ a ,  rhc ptdwti41ns of r &raw ~krututc granrnut io  thc pua4uc4&w8 
a pmratiw grarnrrlrr is  r bi-lion, \hen slrurtuntl nyuibattwcnrr tm ihc mwak~t~r dcxiwt 
rcrincs the inliiaf gtnndcr ifK corrnpc~dertc\: of structunt cquivattulck nn the phmc Uructurr 
dc r i va t isms. 

On the Syntactic Structures of Urnrestricted Grammars: 11. Automata 

IvrJ"cl~rrta~isn and Crwtayol 2P:B J -  r'O l,. 197.5 

We define 3 gcncmlimtion of the finile slrk ncccptcm fur derivar~on st ticturn and Tor 
phrase str11cture3. Crorrtspondrng to 1h.e Chanisky hierarchy d gnnlmtrs, there is a hienrrhy 
o f  acceptors. slid for bbth kinds of  slructurm. the type 2 n;ccplors are tree nutomot& for i = 
0,1,2,3. the sets ~f structures recognized by the type i acceptors art: just the sets t ~ f  p r ~ j ~ t c U l n s  
oP the structures of (he i y p  i grammars. and CtR: languages of the  t jpe i scepters are just 
the type Ianpugrs. Finally. we prove th3i the set o f  syntactic structure of recursively 
enumerable janguaga i s  recursive. 



Cantext-Free Gram8mar Forms 

,4rttiin C+tchwr\, and Sqnruur G';insh,crg 
I(ar rcr tity ( I ]  ,Yurrilri#rtl ('cllrfirrtrrcr, Los A H ~ C I C S  

ln i t rn~r l  j ('cln~pcctcr and .Sysro~l t$cicnccr l /:X6- l 17.  1975 

A "gramntnr forlrr" prc>\tdcs tlvr g~t\cri\ l  slritcturc of the prtducr ion5 i 11 t l ~e  gri\ml11ats to hc 
drr11,c.d ;in4 ,,ln "~nterprcl,trrt)n" )irld\ a syrc~f ic  I(r,?mnl,lr, h fs1111ly 01' gti~ti\nlurs i s  fortncd 

con\idcr~ng all ~n~crprcr:~~irvlir rift 3 fornl. Nccc\a:\r) and hulficirnt c'rr~rdi\io~~s on a 
coc~[c t~ - r r rc  gran,iii:ir Turn1 are g iwn i~r ordcr for lo )icld, rr\pp\ircl),, c'tactly tile ritiitc 
I I I  i t  I c ~hr  lilir;~t cun\c\t-rrec I ; \ l \ l ! l l i l ~ ~ ~ ,  i11iC1 ;dl thc T O I I I C X \ - ~  ree 
I ,  ti;~clt cr\trt~~\-frcc yt , rnr  ri~;~r for 111 r;ul Inc tcpl~tcrtl hy nnrl!l\cr, j icldt t ~ g  thc same 
t ~ m ~ l )  trf langi4.1ge\, 111 ,whiCli llle tltldrrlj  rig gr.lniniar 7% s q u c n ~ ~ n l .  1 IW ril1111ly 01 I~\II&:~I;~~cs 
r ~ h t i ~ ~ ~ ~ r d  f rortl t ~ c h  n~tr 1 ~ 4 1 - f  rrc pr.imtllar rcrr~n i %  n full pri t ~ ~ i p i ~ i  sctni-h'F1.. 

CtNGUISTlCS ; METHODS. MAT1-tEb1ATICAL 

The Concept of a Linguistic Variable and its Application to Approximate 
Reas'aning--111 

L. n. TaPlch 
Cmhpurrr Scirnrc~ Dcvi~tun,  D~pdrtmcnt  J/ Engitreerinp unti Computrr Srirnres, ortd rhr 
K1lrtrictrtic.t Rcocrlrch l.aborrttorj, Clrrlvrrsify 01 Crllifc~rnicr, B~rke l ey  

The qnccpl  or o linguist~c variable provides a basis for defining iirlpuistic probabilities (c.g 
IrAclj, rcn. 1rClrl.r. elc.1 and. in nanjunciion w i t h  the exlsnsior~ principle. may be applied to 
the curqputatlon of linear forms in such pr.nhahi!ilies. Approximate reii5oning requircs a so- 
called ~ontposiricm~l ruie of m/Prunce of which rnddus ponens forms a special case. The 
p a p r  concluder with a discusrion" of fuzz) thcorerns. excnlplified by a furry theorem in 
emmetry, and a discussion of  graphical representation by fuzzy flowcharts. 



Rolatlon,al Production Systems 

A tels~ionat pmduc\icm. sptcm (~p) is a @ncmkirafilluca d t y p  B tttinq gnrnmn to \k 
ptrdicatr ralc~klus, It  clcansisrs o f  a. ""s~urr iua~,  ~ h k t h  is I ~ j k k ~ x t c a q  04' ggmbd P[ttemk, atd 
an zlriosdcrrd set of trzEfi\ion,aE f l r d t i c t i ~ f i s  \ ~ t h i ~ h  CPWC t k  mpkenwnt M a SUM of' tiitv~ik 
by olhtr Ijlrsrls, R p  k a !'"ttr~sl inroilnt;hlf\.tnn P ~ I ~ ~ R  de~ettwd 
sttiflr;.~al ~n\t\ligtnee rstudicps or knu~v!~d@ awptwnt r r w f ; ~ r t ( r w  karn;tw 01k 
~rniFgilng riprrscnlat~tlst for pral,knr ~s~tvxlell$ smcmx, web @rammark a d  arrng gParztriw,m, TI 

sin~plicity t h a ~  ttltow ptwaf air u W f d  x s u P k  S ~ ~ I P I C  t~antpt t i  m3~jtwGtwt 4 
W i t t ~ w t  n spnotf-like cal;#pla.m~t in a a t ~ ~ t d t ~ ; t ~  of 3 pr&u~ t itm, amah pMj; fi* 
arbitrary pxrrduciiorrs is in 8~n.crtnE in1 Me:, this ,~auEl  mss &wb on' the .STRlB t r k ~ k  
table tectinique, 

Tree Gr amlmars: I. A Fo~mi.ali sm for Syntactic T r an sf orma t ion in Na Wail 
Langllage s 

LArrguisfius f SO: 41-32, Apri! 13, 1915 

Supp~se that  semantic structure takes the form of a coniplcl graph The gralanwr derives at 
least one dctp syntactlic sisucturc (DSS) for a given senianlic s~cuo'tutt, T l ~ 1  DSS is n1~1pptd 
onto other [ideally. all) DS's  and each DS5 i s  n~ap~ped anto a surface syntactic structure+ A 
syntactic t r e e  gnrilnG~r ajxira~t's on trees whss t  nods are unlabcl~d and whmc btatrches are 
labeled with s ~ n t i l ~ t i ~  seia~iuns. There is a hierarchy of  syntactic tree granzntszm 3.. 
Arbitrary syniactic trce grammars. 2. Expansive trw pnrt~nlars. 3.  h!inimal tree granlnlars. 
4. Context free trce gran~mnrs. A Innlmnr lawrr on the hier.3rrhy is ;I' special case 0 8  ;s 
grammar higher in the hierarchy. Thres Plernentary Ironsformations on trees are of inkrest 
1. Splitting u nude. 2, Transposing a nude. 3: Merging nodes. By restricting the n u ~ r ~ k r  af 
branches of  a given label going dowh fwm any  node a regular syntx;tic trcc grammar i s  
derived fronr a syntactic tree gnrnrn;ir. A rqul i~r  lexical-s) n tactic tree &tiimar opn tcs  on 
regular trees whose nodes are labeled with s y m b ~ l s  frun~ a deep lexicon. 



O lam War$mn, ei-diEp.r 
Sprol lbrlrrgrr Sktiprur, 8u.r 1111 65 SlorA hnltn IS, .Twedm 

On the printitrp dirrrrion car the lahaistos disc, 
Hersttrr J, vasl Akerten 5 

Q ~ ~ r l t r t i ~ t t ' t e l  nrtrclels--of wllai'b 1 fans Karlgren 25  
h Ua)nrPn nn~l'>rls trT lingui%tic d;l\n, Jncncc E, hihqrcrs 32 
A ci.trad-\fquTl'lin& t t l de f  FOI ~ E I C  d i~krtl~t~tlan ~dr 

nra?trrs~jfl~~!"~i.a* and puljrj 31:1bir. English ulards. 
S, K e ~ l h  Lee & lklnnld R l s s  51 

Review: Indes Thanlisiicus 64 
Rcv~rer: I he \snrr~a Coi)ferene.t;r, 1915 68 

Mechanization of Cognate Recarnition in Cofmpalrative Linguistics 

The aqttlte rmQplteon ptwmjja eafisists af a basic dccot~~ws~ l~ot~  ,~lgari thm, mcdit*icd in thc- 
of drstanrly r e i a i d  language ~ r _ a  ~t l lou  a single unlqtatl c o r r c ~ p . ~ a ~ d c  per decon~p.ilsitiun, 

with wafd p:,krn showrng an~brguotas dectkti~pusr tiuns discarded* The afgaati ~ h r n  is r un  on the 
wacd list IIJ ohf%es in step5 of  ten I to check on chance matches. ~ntlepe~dah.r uf word 
meanirap), wtrR P phonelic platlslbility raling for the rfsulling f~n;z l  set ob corrcq~andences* 
A p v d r c a  gtve same r a t l l ~  aaT the progranl ~ Q J :  a list Gerrnan and Etlglish words and for 
w e  c~rnpariwo~ armsng the fullowing f i v e  language$: English, G s r ~ ~ ~ a n ,  French, 
Runzanian, and W usian, 



On the Storage Ecomxny of inlerenti.sl ,;Clu~sti~on-A~nswe~rli~n~g Systeffna 

hbqnlutc ~ Q W I I C ~ S  a?% e5tahlishd asi tAa sfl7auil;tt oB nteinary vlv$ne ow 
spcc~Ted rrrut icizl T g i r  ct.rtrzan t) m-; of' q ~ ~ ~ c r ~ i t ~ ~ - a i q a w e ~ i ! a ~  
sptr1l i .s are trqnttk! Ins t ~ ~ r ~ ~ t ~ \ ~ ~ i ? i r ; r ~ i ~ ~ ~ n  el"lm17~rls c w f ~ y ~ n ~ p  lafa$wsa+l 

huandv utl the ti?crnlu4rj rvy utrrd for w e r a \  q,a,\mV\li%lirs-ar%fi~ 
pL~tier ri C I \ I Y ~ \ I  f ' ic%~\~ou, ;I t~d ~ & ~ ~ ~ i k ~ t ~ n - ~ ~ a ~ ~ , t t * I ~ ~  !I& s p ~ e m > , ~  i\ w&i 
8;91115 C ~ I U ~ L !  1242 1i~i\er1*9118ed f r v r ~ ~  C T F Q ~  f ~ ~ t ~ ~ r ~ ~ n ~ c  ~ h ~ k  trn ~ ~ r t - ~ ~ q d ~ ~ ~ m g  takt~  
t ~ l r ~ ~ ~ r s ~  t.411118:r c.er\~ld t q  ~~~~as~nplr i ;hc~hc!  if' ~ ; n l a l l  cpruir palei WT kk~k+rat"~~,O* 

I~nduction of concepts in the predicate C ~ ~ I C ~ U S  

i20~itl\tr and  ncpstive itvitaraces talf a cotn~c~plt rare a~wn.i& 3r;;l bc iW by a amj 
I~terds i n  the pred~carc calculus, with krms iln~hed tw c ~ n s t a n t s  and umiw'txdEy 
vari:iblcs. A graph rrprrvntat lon of .cunjunct~a~ri t3$ literals. calked a " P T L ~ E U S O " ~  

discrimil~ation splinst ncgatjwnc instancw T h i s  is acru~nplrrhed by qn induction; 
ilihich operates on I& product ~ r z a ~ h  Form of that p c ~ ~ ~ f ~ i l t ' i :  and negat~\rt i n ~ . ~ n i e r s  3 % ~  
corrcctiitss of the prtrccdure i s  p r ~ ~ c i r l ,  together \kith s \ s r ~ l  rrlrled rmul.t% alf direct p 
signific:rnre, T h e  ga;ll is 3 furn~a l  1 for rhc i ndua t i v~  .prm-. w d  in a-rt 
in  ~e l l igcnce~  



COMPUTATION: INFORMATION STRUCTURES 

Relation Representation by Tables and by Functions 

Usirrg the poi111 set repre~cntathon of o rclalion ns n tertittnl quit! belwcr~r a network 
r c ~ ~ r e s ~ ~ i t d t i ~ n  .111(1 3 W e  represcntolioh. i c;ul bc sccn t l ~ n l  I l\vo fortns (krblc and 
~~u twork )  arc in~crconucr-tiblc. Fir~~cllor~;rl  depc~~dc.t\cc, l ~ h  ;\llows rctltrctir~tr of 'the 
dime~lsion;llitp of thc nttrihurc spacc i l r  ~ ~ o i r r t  set rcprcsc~n~~l ion ,  is tliure itrrportnnl for tppus 
oT rc.1:lliut.r~ t h ; ~ n  for  singlu rclatiuns hccat~sc t)pcs arc l ikely 10 rerii;~i tr ilrv;lria~rt over lolig 
lerrn HSC of t l r ~  d i ~ t ; ~  bnse. 

COMWTATION: INFORMATION STRUCTURES 

Hierarchies of Data Base Languages: An Example 

Klaus-Uictcr Kracgcloh, and I'ctcr C. 1,ockcnlnnn 
ILbh hl'rrtcl l u c r  Irt jotrt~utik,  U~t ivrrs i iac t  Kctrlsrulict, Cicrrrtcl~y 

The notlun of a hierarchy of abstract machines leads to n drll;~ bosc interface wgnnized on 
four levels: 1) At the ?err.> ordcr i s  an uhstrnct ninchirle uhich dvtertninrs which among 
available sof twnre packages is  the most suitable. (Siriuc hardware and Software were already 
dctcrniined for  us, the zero order consists of illclppings froni 1st order to Eltcildcd ALGOL). 
2) The first order is a set thcoretic machine with rectrrsive control ivRich dues the data 
nranipulation. 3) The set theorellc niachine i s  niapped into a n;ltural language machine 
(German) whose grammatical categories arc essentially sertii~ntic and, 4) the third ordcr 
machine is specification of the NL f o r  a particular application (in this case, Pharmacology). 



COklPUTATION: INFORMATlON STRUCTURES 

Database - The Ideas Behind the lsdeas 

A data base is a niodxl of the krl world. Thc progranis which u p d ~ w  and ~ r t i t v r  rhc data 
ure ll~rrnrselvea niodels OF events i n  itlr rent unrld. hla tn lcnan~~ ul prt3ersrns nnd r)fstcms is 
nrlrrh easier if that part of \he world bring niude\lw by the pta@rams a~l t l  data is  il'rtuitlt~ty 
obviutrs frunl [he d;~ts dvscriplioi~s a i d  1 1 ~  iapp \ %  resriczn prwd,urr dt"'sripta.~;~rn 7X11w 
apprrr;~ctic.s lo d;lt;~ b;\se n\al\ogt"tijeri t (CQXIASYL Dt31"G, t" Ul l)f:-SI FA[< t. ,~rd Rctatru~~al 
Ust;\b:aeb) ;Ire ru11~ir3crc.d with r q ~ ~ r d  fo lllc r:li.ililics the). prtwid1: rcar nltdtbllrra@ the real 
world aild ~ h c - n \ ~ ~ l i n ~ i l s n r s  hy which they ph)sirtdl) supporr thew r&til~.tlrs, 

COMPUTATION: INFORMATICIN STRUCTURES 

Application Possibilities for Po tri Nets in Managerne(r1t lnf ormation Sys te'ms: I .  
Applications in Data Bank Systems 
An~~tqr r l i i r r rs~~~ t~ t * ,g l i r i rk r i t r~ l  vurr t r i r t :  it9 A / r ~ r l t ~ ~ r t r ~ t " ~ r ~  E ~ I ~ ~ ~ ~ ~ I I Q I ~ O U S S ~ ~ S I ~ I I ~ C " ~ ? :  I .  
ANI-vcrri1rtrrgc.1~ i n  Dri~crrhtrtrksjls/erttcn 

Karl l1:lkw 
Universi./ilcl Stu~~gar t ,  Gerrtrany 

D i p l o r t ~ t ~  thesis, j lrrrr.  19T5 

The f orrn of Petri nets (hlatl.icnintical Fb~ir~di\  tiuns o f  Cotr~puter S,cients, tl igti Tatra, ,1973); 
processes: previous applications: data-ban k problcnis: fenrure analysis. relat ivnal systcnrs, 
DlAM: concurrent pructsscs. 



COh4PUTATCON: INFORMATION STRUCWES 

Formal Description of a Result-oriented Data Manipulation Language 
kcjrrnctIr IJr.tc.lrrt*rhrrng c i r ~ r r  r t 8 ~ u I r t r ~ o r r c n ~ i e r r c r r  I)citt~ltlttl!i(!I~r~l~~ll~~~s~)rttclte 

l tic n ~ r t h ~ ~ d  applled i s  thz  Vienna flcf'illitioh t a t ~ g t ~ : ~ g e  (1'. Wcgncr): dibta representation, 
.\hstr,~ct h),lItilk ~ t '  tlic d lla i n s ~ i i j ~ u l ; ~  I.~nguagt. ;lnd inlerpre(otio~i or li~lguistic erpressiui~s 
tv1111 1 1 1 ~  help uf I I I C  ~ : I M  :Ire ~ ~ ~ s c r i h ~ ~ d .  

COM,PUTATION. PICTORIAL SYSTEMS 

The design of a Semantically Directed Vision Processor (Revised and 
Updated). 

Rrporr COIIYS-TK-TSC- I ,  I=c(lruun. 1975; NTIS: A!l-AO l O  /SO/ lG4 
PC J1.25/;tit.' $2.25 

The syrlcnl wil l  carry out ni~dcl-drrected arlalysis of outdoor scenes by applying sen~anlic 
kno~ledge 3; an early s v q e  of prqcessi~lk. 7 he goal i s  10 quickly and flexibly mlcrface luw- 
level bmisual ftritures (e.g. edge detectors, texture arid color analyses) and high-level cunccptt~al 
linof+ledge (e.g. rrcres slem fro111 [he gro~rnd, general knowledge associated with road scenes, 
e k )  in the perception of complcx images. A "process~ng cone" rapidly e\\rclrts visual features 
and consists of pc?rallcl spalial arrays of n~icro-computing elerncnts. each of which operates 
on a local window to reduce rhe data layer by layer. Information flows up, down, and 
laterally in ihu cone via a sequence of local parallel opcra~ions. Koulines for detecting objects 
wi l l  ewrnine the data at the lop ~f the colle and will selectively analyze the lower level mass 
uf da~a .  Rough confidences of the presence of objects i n  vnious regions will  be passed to the 
model builder. 



COMPUTATION: PICTORIAL SYSTEMS* QO 

Some Considerations in a Model Building System for Scene Analysis 

na~iicl I!. Fishman, ;1nd hllrn R, tt:\nson 
Rrporr ( O~iNS-?*N--?$C-2, dldrch / P I S  NUS:  AD-AOIO f~9 l fGA 
IY' $J,fS/AIF $2,25 

Ttic go:11 of VISIONS is t~ build a srllrnntrr 3-dru1casionaI. nncxid t ~ w r .  a. 2-di11tnsima1 
digiti-rrd scene. l'hc mildel l i iusl  use inlormslitln ranging. front ywx~\lrl  ti\ccrl data to highly, 
structztr~& scnrantie il'tkct,rnl:rtron enibdrtrd in tontest riamulr, The m.(tMtpDat u~l~g%ieizn,s etast 
prtxt'~% thts il1r0.~111atit3~1 intteract \l~ra\lgh 311 t twl l t i~ t  ~ ~ ~ N I I I S ~ ~ E C  for tl~~adef m~$twctianl. A 
sinipl ifictd srrnariu uf ~nudcl: corist ru~~riatr de~nunst rates Alsw the sbstrla! m igFllr iw4tk, 

CON\IPUTATION: PICTORIAL SYSTEMS 

Pattern Recog:nition ( A  Bibliognplhy with Abstracts) 

l l t ~ r i d  \I4. Grooms 
Nutiorltr l Tcchrticul inj'brtna~ion Srr vice, Sprink/irld, Erginid 

Thc bibliography cites research in the arras of  pc~rtcrn rcrogn~tioti, charac~cr retugnition. and 
image processing. I t  includes resenrch in  processing color piclurcs. coding niethwds, image 
enhnnct.rt~enf atid restnri~tion, and feature cxtrac\iori; theory and i~pplirsriuns are also covered 
Covers 1964 to J u n e  75. 184 abstracts. 



Bhewint of an Obstetric Information System 

A n~acl~ihe-aided vbs\ctrics informalion sys!cttl should prqidc: 1 )  short-range re~rievubility 
of clinic;\\ Jtt~n fnc i ~ t c  .in case man;rpertlcnt. 2) criri~ wlntive p;~tierr t rccwds, 3 )  stmtisticul 
reports for various odmiais\rative, pliit\niny, cp~den~iologic purposes. 4) ~utolnnlrd monitoring 
uf" u b~tc~r i t  a r c  f u r  q ~ i \ J i \ y  ; ~ S M ! S S ~ I O ~ I ~ ,  3115, illnst ~igl~~l'ic;\ntly, 5 )  an a r ~ i [ i r i t i l  ~ b s t c r r i c  
rrtrmaty, "fhc machinr! ~ h o u l d  have ths ability tn re\ricuc "sitntlur c~scs",  so t h a ~  rllc clitlici;\n 
can const~lt the puslcd, sharcrl cxpcricract: in tRc field Fcl'oic nl;lkir\g I ~ i s  d~~~~nos t i c -~ lrcs ;~put ic  
dccisionr. 'Tlr IS requires 3 tlsfilc r~ntrc~l lcd obstetric t t~ssht~lary  \r. h ~ ~ l i  would he urzd fdr 4t1c 
sf~r,igc uf inl 'crrn~n~~un In a vrrlant lo network. 

TOS: A organizing System. Volume I .  

The ssysrm au\omatically indexes. cl~nif ies and rcposits text iteins. which 1113~ be any 
aggregates or infurmalion in English on a cornpuler-readable media i n  a standard format. 



TOS: A Text Oryaqizing Systern. Volumo I!, Appendixes, A-C. 



lJnformetion tor Action: Frbm Knowledge to Wisdom 

Whrr whraklld ttrn\rot stxicry's iplrnrnr:rliun 'rchotrrccs? 
Ed~ritl  !I, fPictrka.s, 

What is itrSor~natiran for policy ntnking? 
C. 1Vrs.r Churc/rr~rctn 

Ilw rw kr~ww wlxre we are going and why. 
Gerald Feinhcrg 

Informat inn netwtarks for h u ~ t ~ a n  transformation. 
john Pkrc 

8rt the learning rnpaci ty of  large pa\i tkcal systems. 
Kurl h4". Delarsck 

lnfortv~s[ian systienas f s r  energy policy asscssnicnt, 
h!srrrry 0. Galdbeag 

Intqrnationaftlat~un of scientific and technical lnfsrnlalion progtanls: 
Opprt t ln i ty  3116 challef~ge, 
A~drzdwf 64. Aims 

C~nstraints sn ilhq use ~f knowledge in decision making. 
Harold D. h s w c b l  

PrubJe~s in the uriliza[ion sf: data For policy making. 
A l ~ x  bnkeles 

Some aspects of "world brain'" rtsrions. 
Derek de  Saila 

Appendix: An ideal information access system; some economic implications. 
Howard I. H illon 



Essays in the Analysis of Afcheologiwl Discourse 
Xmais cl'anertyht. t l l r  B I S ~ ~ E F S  archrrrlagique 

Je:~rr-Cl~tude Colrdin, and Marie-Salom~e tagmngp 
Ccnrrc da lilcchcrchz~ Rtchcalogiyur~ Ccnrrc. &artanal dr la RwkmAc Srlcw@qrra 8. hw 
Pant Brrk F WldO Irr)r-~&t-Sofrw, $tame 

Krmnstruc\ion af the +emonlies md isglr i8n tno n~oatcgropkr; how tbt  o~~ko&k;s~l. a n i m  rt 
n desttiplion o f  an object. The F X ~ ! O I ~ L ? ~ ~ M I  or M)III~UICB Io$ tht enas. OC evMcnilr 
requira that the h ~ l i t w r k  af tc~alpis be naadc txpficik id f tsq 

DOCUMENTATION: RETR1EVAL 

An ht ellfgent Tu t w: On -liine Docu~ment a tion and Help for a Military Mgessage 
S e s ~  ice 

The Tutor accesses s dwuniera tat ion (or Help) data Base which ran rains n~ullilcvel. 
drtscriptiorls far every "semantic cniity'" used in the interface betiwan the  service and fhe user 
These descriptions are expandable with respect to the anlount and r).pe of infarmalion 
presented, as well as with respect to the user's lcvel of psufiuierlry arid experience. as 
i n d i g t e d  by ;1 User Profile. The Tutor also provides a facility for on-line mlnpw~er-aided 
instruction. It can be in'voked espJicii/y by tiie user's reyucst Far help, or by the Command 
Language Processor and User Monitor in  response to unrecognized curnmands, ineff icient 
operation, or error conditions. 



Computer-aided Mwphological Synthesis: Pair Elimination Technique 

A, 'i'. Stanley, and 1:. .I, Young 
Arnv Abtjhllrty 1: qurp,mrnr Research crnd Direlopnrenr Cerlrer 

Mt~rphnlog~rnl sy 111 hrsis iu a powcrrul nlct hod for itid ing detnond i Jc;ltinn. t i t~wcvcr ,  i t  of  ten 
p?r~du$m I r r o  I ~ I ~ ~ I I Y  id ti^^. 'The p:iir cli~~lini\Linn ttchniqttc is usrd in conjlat~ctiut~ w it11 
ri~orphulqycirl synthcsts, This truhniqtle reducts thc ~ ~ i i m b c r  nT idclrs gc~~urir ic~l ,  11\11 i t  docs 
nut climin;ltr practical ideas. A compcllcr i s  used tu rapidly, art umtcly, and complctcly 
prtfor~i i  the mi\nk cross-ct)rrela\iotlr imd cr~mparisons of P ~ i ~ t ~ r p I ~ ~ l ~ g i c : ~ l  bynlhcvis uitl\ pair 
el~rt~inolion. 

DOCWENTATtOmN: RETRIEVAL 

Na?u,ral La'nguage Based Information Retrieval. 

This paper discusses a natural iang4dngc data bast inlcrrogation sjsrcm which cell allow a 
nonlwhntcal uxr to cssily ob~nin lnrormarion fram a large nun-dniform data base and 
which wili  fitcilrbte exter~sion of a s)stcrn to new darn hases. 



Design of the Underlying Structure tor n Ontor Base R:alrievd System 

btrc.crlan;t !tt rlrrfltE&I in~/lgPi"hcc: N w r a l  IAWW Pk)wssCq, MPtM b RBPM 
Grhwdd, Report No, NSO-7, C w r e ~  IrrsrNutc af' Markmflul  Stdow$s. 1985, e% 
A geaerrrl ttartsfotmdZtgnaF mmponcat, A sent~an$te ihwtrtrp te@ hmd an n n P by Kawh 
aceepts,bnnrlntion ~ f ~ l ~ i o n ~  a d  arsocialcd: pc*likaM runctkkh~ t &uct.cehk 
describes the Fol~t\11ae SOQ I lala$-use c.r$krka%+ barn- a 
quo"a'fiux~s and u~~dcrfying lbrnas* f3 n M,iFvra1 fc~rttx h w  
pccdtcnts {AND) art  general; so 
(LwAT"ED) &re s@*i:taEi~td, wklh g at= pr&rPtrut~: maw a n  he 
defined in  terms or. others% ihhlnna-pmving tochniqucs mn he I.* bur &tk 
npmntaliun d compker Erylbh smteacts ir ofi urndud pcaenr, and i t  w~ty p. Tm 
pr in~ i t i r~ t  tClationt arc us& the d:ratq-bw ~ d i e a t s  mndl, MWUW pdbi%%ta do w ntateh- 

TRANSLATION 

Chinese-English Meachine Translation Systsm 

& p a  MK-TR-?S-/OP, Apt$!, IPirf; NTiS: AD-AOEC ' 7  I f  /B1Gk 
PC $7.1S/BfF $2.25 

T'hc ~ y s t e m  (QUINCE) acctpts Chinese input exavt1,y as printled, with no tditing ab zany kind, 
and pr~duces English output  on ;In experirn.ei~lsl basis Coding aT Chinese text via Chinese 
teleprinter Systenl (hladcl GOOD) mad suhseqzicnt conwrsiun to Sland~~rd  Tclegr~phic: Code F o r  
s direct input tu the cvnigliter  ha^ been succ~sfully completed. Manual keypunching and 
coding have been mn~pletely eliminated. 



SOCIAL-DE~AVRAL SGIENCE: PSYCHOLOGY 6 7' 

An Associative Thesaurus of ~Englsh: Structural Analysis of a Large R e l e v a m  
Network 

ti. H. Ktsr 
t fnirrrsiry 01 Editrburgh 

A. Il'ifkes, ~ t l s . ,  Srudir.t rn t o %  Tcrnr hlc~trory, New York: Joltrr I t ' i l ~ y  r& SOW, f 1975; 
t,o.t-r,t~: tsnr3' o 471 rfivof -1' HC S/O.SO 

h large *orJ ssr~cialion s t t r w r k  (84110 sli~~n~lus .words. SS.000 ~ ~ r ~ l c t )  i s  s\orr.d as n dircctcd 
lincar ~ r a p h  with 1;lbellcd itrcs. 7hr slnlclllrc of n\suciot~ons i s  slrldicd  long dircct paths 
(rtcttiuhi\ urord [I, r c q x ~ ~ l s c )  nnd in~crw p.~tRs (rs\l1otisc. b~ st itir ulus). 1Iot 11 10~31  i111d global 
'I erlrr~ng ~ l r i ~ ~ l u r c r  ilrc n i ~ c  Work i~ trndcr ua) to t ~ ~ i t k ~  itlc h l r i ~ c t ~ r r c -  ii~ta ;III on- 
tlr~c thr.s;l\tr,ur of thc Rogcl 1ypt; ?he uw ar ;k\soc~utiue r t . \ r~c\  al i tr I I ~ ~ I I I : \ I I  nrtnIt>ry is 
d lscussd. 

SOCIAL-BEHAVIORAL SCIENCE: PSYCb1OlLOGY 

F m . a l  Aspects of Cognitive Rocesses 

i.tcrurc Nares itr Computer Science, Volume 22, G. Goos c01td I .  IJdrrrrrurtis, Editors, 
Sptingcr~f'ctlstg, I975 
tit' f 9.50 

Contents 

(a) Thmiies af the hrain; behavior, the mind, rob& and cogr~itivc processes. respectively, 
by J. T. Lamendella 

(b) Two classes of holographic process realiablc in the neural realm, 
by la P. Cavanagh 

(c)  Scmrrnric memory retrieval: some data and a model 
by E. F. Loftus 

(d) Implication 3s an alrernarivc lo sel inclusion tis the seniantic primitive, 
by A. L Glass 

(e) Strucfutd-stor~ge AFA (Abstract only) 
by A. GabrielIan and S. Ginsburg 

(f) Predicate alcuf us feature generation 
by D. Rothenberg 

igj A rnathcmatical model for perception applied to the perception of pitch. 
by D, Rorhcntntg 



SOCIAL-BEHAVIORAL SCIENCE PSYC.HOLWlGY 

( h )  Models of sprsh prodi~c~ion 
by C-W. Kiln  

(i) ' l i~wards a i h w r y  pl liragui>tic lirrnrory 
by '1'. J. K n n e y  

(j) Thc gramn\ax al tr'lat I uc odjctli vet  r ltd rtanlpa r iwca 
by K. Lr lwh  41rd f, Vcoc\8~n~walr 

(k) A si\ilp1c' hieriarchiitl tllcrlrl or iia t urn1 sclal~un 
by IIb I. Winter 

(1) 041 the notion a rl~le 
b) '1'. Olshcwsiy 

n E l  rcq[rict ions an ~ h c  wart oC \ r ~  t\,Totnraiiunf grarnnjan 
by K. Skuusen 

SOCIAL-OEHAVIOIRAL SCIENCE PSVCHIOLOGY 

Cognition and the Symbolic Processes 

Lawrncc t i l k u r n  Astociorrs, Inr., Hillsddc iftev irrsy, l P T I  Disrriburnl by thc Hohtrd 
P r c u  Divfsicn Jrrhr i .Yilr.~ d Sons, Inc., f l ew  )brk 0-420-92550-2 
t(ulurlr.,v 31, 1976 J:J6 PM 

Con tents  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Preface 

1. There i s  'No C o n v i n c i n g  Eiidence for Operant of  Classical Conditioning in Adult 
Hunisns, If'ill7trrtr G. Brewer . . . . . . . . . . . . . . . . . . . . . . . .  1 

Conditioning Theor)': Cogni tivc Theory; Dissucia\ion Designs; Disw-ia tiun 
Experinients: Aulonvniic Responsa,, Motor Respc~nses. Comple'c Rcs frc .nse  
Conclusions; l i e f  ercncrs 

2. On [he Support o f  Cognitive Thrury in C3ppcxition to Behavior Thmry: A 
hlethodologicnl Problem. Dtw E. Duluoy . . . . . . . . . . . . . . . . . .  43 



Cenlral behatior lbcorr end gcncnl wd~itive thmry uf \he grand pnr:\digm; 
tkl,;rv~~t,r 1hw)~rtic r.cintrlp~cta'[lon a 1 1 1 t ~ i n d ~ l t ~ i t c a l  cxccrciss; On thk problerii 
of h~,p~thc(tcaI 9 t n t ~ 1  and wmpctillve supwrt; Het'erenrcs 

Ah9rrar~ S y  nlax: I d  Non-Diwrrte Grammars; Suinmnry; Krrercrlces 

7. Ecoloeicnlly Stirnulati ng Cognitive kychology: Ciib~~~n~iai~.P~.npc~i~cs, . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  )Fru/dr't~rrn A l ,  Atace 

SlitnuJation atid crb!gnitive Prtwcct,~,; CiSbsoti's Alrer'narivc; G i h a o t l  cnn "Dtpll~"; 
tuokit~p fur M l n i ~ l l n l ~  Inrtlrmatior~ for Scparat~on uf SurT;~z.c$ "111 I)eplhw; 
Erpt.rimcnSs; Summary 3rd Conclusions. 

8. Ct?nrlruutivr Theory, Perceptual Syrtelnt, and Tacil Knowlrdgc. .I/. T. 'Tu~urvcy . . . .  
Co'n~trtt~r~iva ' ~ h w r y  an'd Linguistic Prrreption; Ilrraptual $lslt.ms Rqic t tzr  h~lore 
than Rcgiskr Ihvoiience; K n o ~ l n g  aboul Thinps 'We Uz] Not K n o w  Ahout 

10, A Sketch af a Cl'oprsitive Apprt~trch (o Cnn~preketiicitan: Sonle Tht~rrghfs AOuut 
Undrr%,tnnding, What 1 1  hlcnns [o Cm~rprehcnd, 

. . . . . . . . . . . .  Ja,lctm D. Brasr,sd(rrul land N~nrqq. S, A( tS '~ r~e l i  % . , .  

Mrania%Twl Entitin rerstr Brute Thing.;: Structur;~l Conrtraina and 
hdean~isgTeln~\$: K llg~alnlge and Rclatio~~r; Solnc I n f o r n ~ r ~ t t { ~ i ~  A v a i l ~ ~ h l a  lrul~l 
Bcrtcivlng; C'ostprrhcl~t~on as a Funchon of RclaIrunt plu\ tfniiues ilavulvwj; 
Linguistic Comprchm\ion; Soale Consideratlrlnr of the lnfomau~tlon Avdihble 
Whrn We l'omprehetjd: Cognitive Contrihu\itl~~r That A n  Net;e3ury in  Order to 
Canaprlrhe~td; Evtdmct ftlr C'ognirive That AIlrzw Orlr tu Cmntprcher~d; Tawclrds a 
Chaf.cterira8!iun a l  the Col~btraints Gavem~ng the Spr iT icar i i l i l s  Subjects Must 
Make; C ~ n r ~ ~ n i n b  on E n t i i l n  Entering Inlo Even[r: Instigaitng Force as an 
Abtra'ct Category Undealying kinsay Euent5; Woids a,s P"tb5Cr;lrt Cen.st,r;lints that 
Guide h3ean~ng-Making Acrr; Quations Raised- by the Prerci~t A p p r u ~ r h ;  Sunlmary: 
Addendum on Comprehension and imagery 

11. Toward Undcntanding Und'css~wding, JrJ/rcy 4. Franks . . . . . . . . . . .  
Ihe Relation Betwen Tacit Knowledge and Eqperience: Imp~ications of  Tacit 
Knoalcdg~ Conceptual versus Spxlf'ic Memory; Cvgn it ive Struciuralism; Intuitions 
as Clua to Tacil Knowledge 

1L The Probkm of Muning and ihe lnterrelarions of  the tligher Mental 
Pr fYiI41rzrn $t: BTCWPJ . . . . . . . . . . . . . . . . . . . . . . .  26 3 



"The ;Inexlr~fzllti.lansan o$ tAbc briighurdr Mc~ra l  'F) d 
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Conrlljsitsns 

Corn prcl~nsion: Learn ink: Conclusion: 

3. Suhjetli\e Probabiliip Ui.;ttibutions Tor I n ~ p c r f e c ~ l y  Known Qunn l i l i es ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Gordon a. Pitz 29 
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%rid tJortcrri Learning, and 1"roblt.m Solving, 
'knnir E. Egan and Jvnles G .  Csee~a . . . . . . . . . . . . . . . . . . . . . ,  43 

Concepl Learning Sgs(en~s: Rcl;irional Concepu and A~lologic:ll Rea~o~t~ing: Serial 
Pattcrn Lmmil~g: Indirttion During Problem Solving; Strrl~mary i t  Conclusions 

' 5 .  Prublco~ S~ioluing aud Kulc Indu~tion: A UniT~cd View. 
. . . . . . . . . . . . . . . . . . . . .  Hetkgrt A. Sintun 3rd Glenn C,ca 105 

Prcl~mlnary Ren~arkc :  Problem Solving; Rule  I Nduction; Cotlc l usion 

6- Qbs!~t.e {he Raven? Msuermore: Earl Hunt . . . . . . . . . . . . . , . . . . .  1 29 

Progrrssive Matrix Problems: Basic Concepts and Tern~inology; Answer Evaluation 
Cilgor~tbrn; The f&,tnl[ Algorithm: ?he  Analyt ic  Algorithn~: Colrclusioil; Summary  

7. Knauldge and the Educational Process, Carlie Ac Foreharid . . . . . . . . . . .  159 

. . .  . "8 Undeotanding Written Problenl Instructions, J. R. Hayes and 14. A,  Simon 167 

The Task: Preliminary Analysis of the Protocol: Simulating the Understanding 
Prorcss; The UNDERSTAND Program; Relation of  Protocol to Program: Lessons 
fur W ndenstandhg; Conclusion 

"9. How Can Merlin Understand? James Moore and Allen Newell . . . . . . . . .  20 j. 
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'Articles so designed hove k n  abslrac~td clscwhrrt on ihc fiche. 



SOCIAL-BEf-CbVlORAL SCP8EffCE: PSYCHOLOGY: PSYCHOLINGUISTICS 

Toward a Third Metomor far Psycholinguistks 

When rarg;rni?cd abt111t Lhr n~etapl~or of "acuucin~ion", psyclrt~l i tlptri~tics Iotlkcd for the 
c~ntrri(r~nrz bctwtrn W ~ I F ~ ' S  a ~ d  l i l i ~~gs .  7'ko x c t r r ~ d  nnrhphnr, "c.clll~r~~ UII ~ c , I I ~ ~ I I ' * ,  dirtcitd 
altcnt~on to rule3 chari~clerit~ng nrccplnhle slgnnla. "C'o{~~p~~t;ttion" ihc 1l)irtl n1c\npll0[, 
dl rerlr prjzhal ~npui\lu to look 'Tor pr(lhdlirr4 I I I V D I V C ~  in using I , I I I ~ v : I ~ ~ .  In this ti~c(:\phor, 
kr~ l twrt~p  r wvrd i s  &l'incd nu hetng a& to c~ntpitc wrll-fornlrd prt1gr:rrns t~llw 1 l ~ t  word is 
part of rht trliaut ~~gj~tl l . .  Thrs nrr\[:iphnr dtrcsn'r l i l w t  tc~r;lrtll\ 1t1 ~ I I C  wutrl or the x~nt~nce  
lewl and r l  d ~ k ~  imply thn! ol1ow;qnre must be lwtlr f b r  the I I ~ C  consideruhlc nonlit~guistic 
~nroraz~;;ltion. 
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Voritlehrr~ng eit\uq a!ltumotischca U c ~ n c ~ r u n g r v r r ~ . ~ t 1 ~ ~ 1 : 1 s  ina Kt?r.hcnatmrum 
Jcr Univtl-sltacil krlin. 14. E, Irudtrer . . . . . . . . . . . . . . . , . . . . 197 

The integrcled bibliography pilot piody in  rrlws~m't. L, Sswin . . . , . . . . . 201 

h survey of EDP projtz.\s ill  linguistic i ~ n d  literary siudics at 
Nunwgii~?l univrrsi~ies. J .  ) I .  Hauge . . . . . . . . . . . . . . . . . . . . .. , . 208 

The use of CONSTAT inn authorship invcst&utiuns. L. A. Ute . . . . . . . , . . I 2 11 

The electronic hun~anist: Conipt~titig at \iraterloo i n  Ci111ilda. L. A. C\lrtrrnings . . . 226 

h~~au;lgu$ in cor~taot with lhr con~puter. 1. F;lcklenattiin . . . . . . 135 

The dcvelopmc~~t and application of the Cund~n t c ~ t  analysis pruprarti. N. J. Rushhy 239 
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A citatic~n i1.1 a crwlcrarn:lncr nr\tat bf 11j11g cn014g.11 ti0 show I ~ c  c~nlt"%lui\l  rn;rtlcr ol' Ihc bcy 
word, but brief' tn'tlugh ru be token En ut a gli~t~cc. t5'c!'icir-onr.iek trf rt~et.la:i~lic;a\ i~~cthtxils uT 
gclmttng t-~tatin'ns prztaluction nT a cor~rurJ;\n~c nrc cliscusscd. C'rtittnon Irtlyrh muvt hc 
vari~tblr. and this can he ~l t "h i~vrd  tlt7Iy by pfr-editing Ihc teat to inrcr prt~$~: \ i~~nl ing "1183' 
which ifldlcaic z f ~ e  dcl ris~ittrtiurt crf n ci totiu11, hlrtko~rl~ i j m l  far l i l ~ b ' ~ J i ~ i ~  arc described. 

Blompcr!er-ptd'u~ed~ keyivord-in-cni~fext conrurdar~ct h s e d  an the Oxford Classical 'Text 
Vcrgil edited by Sir Ragcr hlynon. The 83,520 words or the Eclty!:cs ,  Gt+orgics. and Acrrtjid 
are wnrwsdd logethcr: 972 p,agss 



HUM ANPTIES: ANALYSIS 3 6  

Camputing B Context: Style, Structure, and the Sell-Image of Satan in 
Prt rcadtsc i,tasr 

Nsscrturralrr tO7.'. U n i r c r s i ~  hficrtgilno~ Nn. 7'2- h7 ,!6. 2 vats. 
IT' S l  l,il*O,, J8F ;8$,dBU 

The cve~lds In Pdra;tdlf~* 13,@st, I~ ICI \ ISJ~I~  %;"\nnP% spwctaa, mretr In the irarder X Y K  /Ellhut they STC 
treld, in accurclsnct with eul8ven;rrtnaIs or epic mrtatrosl, in  1hc ~ ~ r d f e ~  Y&",X, 'lab;\% wrdenna 
csh~czlrcs. Satads devvli~ptalrr*r\ ns a chntnczer. By ~ s i t ~ g  n t ~ ~ t ~ n ~ a t v d  ( C ~ I  vat S ~ a i l t ,  ati?;cx>.p~r$e 
(thenlatic rlli,lrrs. s~nt:~cctc,Tralurcs, :~cid~c!~rc aJdrr%~rcl. and other k,trurz\) it 8% ~ n \ l b l c  la 
ro~wlb t ruc~  I t i ~  drxckwr~r A t d c ~ f ~ *  I I ~  rhq carder X Y J  an& w ~b;lua PCVT~I  the ~ m k ~ c l ~ l t %  of hi% 
tRevclups\tcnl, bl c \ t > ~  rtly~/l~i)~rinf~au of' Ihr data ii5 rs ptks~bhke l2z d~"h"c"ern h c ~  1dirtt84&$ c$ilt~t% 
Ibt, have ,"edited), the ~il~T~rtu:il!idn ia \he texl In u r d ~  IQ , Y S V ( ~  '~h\"ilr l61t~r,pr.rl~~st8:\~$1~ ttS thc 
Iexl, Mclhutfs ut" discnun* ila~odc;lling r KC dr"s~~src;dd a% are the Z~hlbtt~;\t~%, wwd $17 $ftfii?r anaijtis 
rttrd s u ~ e 3 t i o 1 ~ s  for fautuf-e kyrqark* A conlplelt Cairrrt$nl ~oBthce*uIrd~1n,ce ta Satall's ~ , ~ t c h e $  is 
included, 

H'UlMAWtTIES: ANALYSIS 

Quantitative Stsuldy of CmdMa 
CctndiJc dc  P'o;lrs~ise.: k' ludr urrc-lntiubivz 

The volume ir~cludcs: a wurd fteyuonoy dictionar)+ i n  descending order, an inder w r h r u r n ,  
a t p h n b e t i ~ ~ ~ l l y  st1ste.J by nui~ns ,  verbs,, etc n\\d their furn!s, and a lir\e conce~rdnnee (on 
microfiches) keyed ta a text of Ct~patiidc which is repruduved in rhe wolunte. I t  also provides 
an in~ru~duutivn dac r fb ing  and interpreting the quan~iti~tjve data by rnesris uf ~ h i c h  
nunlwriual tables and charts were cstablis11c.d. Also inclzided is a good size hibtiagr:l,ph?c. on 
qunnti-tative studies. 



Cotq~puter Aided Instruction. Vol. 1 1 970- 1 974 ( A  Bibliography with 
Abstracts) 

NTIS//?I'-?$/SJ~/P(;A, July 1975 
R" f25,211:lIP'AbF $PS.OS 

Studies on motiv;iri<jn, t ~ h n i c n l  training, lcbr~ling hctors, humon rnctow cngincetinp. 217 
ub%trirt;t?g, 

Comlputer Aided Instruction. Volume 2. T 974-May 75 ( A  Bibliography with 
Abstralcts) 



INSTRUCTION 78 

A Question- Answering System for Elenmen tary Mathametics 

SOPHIE: A Ste'p -Towa,rd Creating a Reactive Learning Environment 

SOPHlE corrsists of: 1) A sinrulator proprnm nioJ.eling r "pitee uf krtuwlrJge"--in this rase 
an eleclrvnjc i~~strumcnt to bc tlwd in teaching t.1wtrunic truut~le-shwting. 2)  A s.et of 
hypothesis evalui~tion pru.ccdures alluwirig the con.rpirter to chcck the uunsi>tcncy of a 
hypothesis sugsestcd by the student against tlae rneasurrnients thc sti~derit has taken. 3 )  A set 
of hypothesis penerlt~iurr pruccdures alluwing SOPHIE, in response tu ;I requusl for help, to 
suggest liypsthcscs wtiiclr wou1d:explain the nlensilrcnwnts thc s\wclr.rit has taken su far. 2) 
and 3)  nls~kc extensive use of the si~nul:ltor pills numerous prucedurr~l specit~Lisrs it l o p - d o ~ n  
(goal urientcd), context-free, ffuuy parser which rn,ikes predlctiuns on rhc hsis uf semantic 
categories alluws Curnrtiunicatitln utittr SOPHIE in nclturnl 1;lng~rrgc. Ariaphvric reference and 
ellipsis can be handled. 



SIl181 IIE implc~~rcnts mi%& iniliatire CAI within il uirtlu1;~lt.d clerlrnc~it.+c iroahlc.;hrloting 
tra ttt trlg Inhardlk~)  i~~r~rr:~ct~ion. 7 hc Czn8u;rge fsrixc.qqr%r ncwplu ell ipsd.5 :I 0d atbr t~ai~spcclf ic 
r't"qalb*%is and rch-ttl\cu tl.rc'w f'rwst idi;zlr~gtic ctlntru, h Ilc.J.p rey irl"aii r ~ p  6wi l ~y 11:rl; hccn 
prrlttiljed ~filtck % i l l  ptl%~lft%llr rit:l.itft~ (l?iI'~~d t ~ l  I11e ~ \ ~ d ~ i \ t ' g  k t i t ~ ~ f i i t ~ d g ~  i~b 'o~ i f  i l ~  ~ i r c i l i f  
a\  tl\c \line 616 rcqtigst) ~ l t t a 9 1  c-rtufd rnptusp-r tlrr \yn.rpttr~l.tu tat. 1 \ ; 2 ~  oh~crwd. 7 11c rrcf cf'rect of' 
!t~rrrlil"!caIir.sns 1% !hat ,a J~:tfabgi$~ 13 ~ l ~ i i ' c l ~  f l l t j r ~  llke sl\ C I I ~ I Y C P ~ I ~ I C I I I   HI(^ ;1 verb ~ k i l l ~ d  tutor  
vchu I infer H l ~ n t  a 9trtJctri in'eiln3, based or1 a curnpl~tc illicrwrr iclll arviiot~. n t~d  rt.i~,nd 
rspprgrpr ~arcly,  7 he rr.ru52rny prtjgrarnr sslr be jasr~~c%%td tlittlt~plr the At< 1% ne\watrk, 

from incalm lele Know ledge; Semi -onu'ol Repart, - 34 Jan 7 5 

How p p l e  urr a varlcry oT pla~vjible. bur uncerlaln. infercj~rs to ilnmer questions about 
which ibrct kna~ln lyr  ir inmn~plctc. Thi% kind of rearonlug is described in terms or how i t  
is  k t n e  inlpkintntsd in the SC'I+ULAR/CAI SYSTEM. How peapie cnn he [ought to reason 
in l h r ~  way, using a tic. tutorial r n e r h d  implcmunted in rs. system like SCtlQtAR. 



An Y~ntafili nt" On-line Assistant imd Tutoc: NILS-SCHOLAR; Soad-n~r\nyu&,# 
Report 1 g 74-31 Jain 75 

Rcprrt Np. 2 I P l J ;  RDAOOl  JJb/WA 
PC rJ,tb; APF $ I , J S  

N1.S-SC!lOL.XR is sc pm16byw syslrnk rhnt uues A! i~i.+hnijt(bks tw  trdrh nTnrlpziter-natruz ~apOe 
huw li, use u pt~werlzrt and eurnplcn ed1ttor. I t  'I;epr~%'t'n&h a iliacw b a d  t11" CAI b)jskrsrb that 
I ntqr;ste.s sy?,tn1~;1t 11' te;tcIling t l h  get tr,d pr,icrw, i-e. one zla:at c:++tt k ~ e p  ilk u\s"r P I I . ~ ~ P ( P ~  

tu\nt~at; \;upcrtrattlrr w h l k  rdlwivka%g %\i~s\ tb t ry  uut ulihaf he leara\u, on \he syateka~ tw 1.; kai~ic~?l.rn& 
~bt~uq. ~1 S-SC\COI,A~ celtr JISQ be. tic& ss a n  (la-litre bctp qrtrtn ouf\~Je ehr tularial 
rtrvlrunmc#at, in (Ire ccrur%t ol ;I wgr's actual w o r k .  This c:qp~'rab\t,a of c r r ~ t r h n r n q  on-lane 
ax%b.shtrer ~ 4 t h  lri!\nt~lg. is III ~ x t c d t ~ w n  the tt:t$liill\~tlal IIO\IIUIE tll' t ' iZ1. 3): t ~ ~ h t j i i ~ u e ~  o:F 
NL.3-SCIIOLAW arc pcnrnt 4 car) k applied w ol ub~Jc variety uT torr\pti\rr-re4~&t4 
activitias, 

Natural Language A~quisitio~n by a Ro4bsot 

Ja.rn1c.e Nlault~an, amd G, hl, Rakirnsiam 
Dep<~;trar~tvurt raf Jdsychnlrgr, C~jtnePI Chivrasiay, t rh t rc t~ ,  Mcw Ywrk 

A robot with a pcrceptur~l and motor sy.stcrra hut  with n o  pro-pr.c;,granari~r.d linguistic 
inhrniatirnn car1 acquire language cconlpctence by interacting wi th  a linpuisricslly competent 
Lrxher. The c~gn i t i ve  systrnl consi~ts uf a \irurld Map (for a restricted 1 an 
Associator, which mediarcs infurrni~.liiz~n flow anlung uthcr cu i i l vnen t s  w T  the. Systerri, a 
Dictionary, and a Synt r~u  C ~ y s t s l ,  o new syntactic nnodel which urilizes dependency rcllnrinns 
and production rules, T h e  uonrplete systeni has not jer  been ccanip~~ter sinliilnted. Two hand 
sirnulatirxn games are &.jcribged: one ri~odels the synzrjs crystal and the oehcr s h u ~ ~ r " ~  haw t h e  
s o h ~ t  develops ~en1anti.u arid syntactic systems through experience i l l  i ts  ~ s r l d .  



Robrots ( a  biibliogiraphy with ahstrack) 
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