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AN E A S I L Y  COMPUTED M E T R I C  FOR R A N K I N G u A L T E R N A T I V E  PARSES 

GEORGE E. HEIDORN 
I B M  RESEARCH 

The idea of attaching a modifier t o  its nearest potential 

modificand i s  o f t e n  s t a t e d  as a reasonable  heuristic in n a t u -  

r a l  language parsing.  (This i s  essent ia l ly  Kimbal l '  s P r i n c i -  

p l e  Number S o * ,  "Terminal s p b o l s  opt imal ly  associa te  t o  t h e  

lowest  nonterminal  node." Although Kimball c a l l s  this p r i n -  

c i p l e  " r i g h t  a s s o c i a t i o n "  and i l l u s t r a t e s  i t  wi th  r i g h t -  

branching examples, i t  can a p p l y  equa l ly  w e l l  t o  l e f t - b r a n c h i n g  

structures.) 

In  the  sen tence ,  "Are t hose  invo ices  produced from t h e  

o r d e r s  processed by t h e  system i n  New York?", the prepos i -  

t i ona l  phxase " in  New York" could p o t e h t i a l l y  modify "system", 

' 'processed1',  "orders"  , "produced" and " invoices" ,  both  syn tac-  

t i c a l l y  and seman t i ca l ly .  S i m i l a r l y ,  "by the system" has f o u r  

possibilities and "processed" has two. According t o  the 

h e u r i s t i c  s t a t e d  above, t h e  p r e f e r r e d  a n a l y s i s  i s :  " in  N e w  

York" modif ies  "system", "by t h e  system. . . I '  modi f ies  "pro- 

cessed", and "processed.  . . " modif ies  "orders" .  

A " p o t e n t i a l  modificandrt  must be a c c e p t a b l e  pragmatical l 'y  

as w e l l  as s y n t a c t i c a l l y  and s e m a n t i c a l l y .  This  means t h a t  

i f  t h e  system r e f e r r e d  t o  i n  the  above example were spread 

*Kimball, John. Seven**principles of surface structure 

par s ing  i n  natural language. Cognit ion 2 (I), 15-47.  
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o u t  over the e n t i r e  country and j u s t  had one of its processing 

stations in New York, the prefe r red  analysis would have had 

"in New York" modifying "processed1' instead of "system". 

Similarly, dialogue context can have an influence on what 

qualifies as a potential modificand. 

This paper describes an e a s i l y  computed metr ic  that in- 

volves a t taching a number to each syntactic unit as it is 

formed, t o  rank the possible analyses f o r  any po r t i on  of an 

utterance according to the above-stated heuristic. The 

technique is illustrated by its use in a system which supports 

a.natura1 language d ia logue  f o r  automatic business programming, 

This system u t i l i z e s  syntax, semantics, pragmatics, and con- 

text to understand user utterances, 
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MEDIAN S P L I T  TREES: 

A FAST LOOKUP TECHNIQUE F O R  FREQUENTLY O C C U R R I N G  KEYS 

B. A. SHEIL 

HARVARD UNIVERSITY 

Median split (MS) trees are a new technique f o r  searching 

se t s  of keys with highly skewed frequency d i s t r ibu t ions  (such 

as the lexemes of a na tu ra l  language).  ¶?he basic idea i s  t o  

m o d e y  frequency ordered binary search (FOBS) trees t o  con- 

t a i n  two key values--a node value which i d e n t i f i e s  t h e  key 

which resides a t  tha t  node (as i n  a conventional binary search 

tree), and a s p l i t  value which gives the l a rges t  key value t o  

be found i n  the l e f t  subtree.  ( I f  the keys a r e  expensive to  

s to re  in the t r e e  nodes, or cost ly  t o  compare, they may be 

hashed i n t o  integers without a f fec t ing  t h e  algorithm. ) 

Searching an MS t ree  proceeds as i n  a binary t ree  except that 

the decision t o  go l e f t  o r  r i g h t  from a node whose node value 

does not match the current key i s  made by comparing the  cur- 

rent key t o  the s p l i t ,  ra ther  than t o  the node,  value. The 

use of two  different values allows one t o  prevent the search 

tree from being unbalanced as FOBS t rees become when a high 

frequency key has an.extreme key value. In f a c t ,  by se lect ing 

the median of the key values of a node's descendants as  i t s  

split value, one can force the search t r ee  to  be perfect ly  

balancedo-which both allows a highly space e f f i c i e n t  repre- 

sentation of the t r e e ,  and achieves high speed search. 
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The average cost per search in a n  MS t r ee ,  like a FOBS 

tree, depend's on bo th  the  frequency distribution of the keys, 

and t h e  o r d e r i n g  relabion on them. Performance analyses f o r  

specEic f r e q u e n c y  distributions and key orderings of i n t e r e s t  

are presented. and it is shown that, unlike FOBS trees, PIS 

t r e e  search t i m e  i s  l o g  n bounded and is very stable around a 

value that can be shown t o  be opt imal  f o r  any binary tree 

search procedure .  Furthermore,  i n  addition t o  being substan- 

t i a l l y  f a s t e r  than "optimum" b i n a r y  t r ee  search, an EIS tree 

c a n  be b u i l d  for a given ordering r e l a t i o n  and se t  of frequen- 

c ies  in time n log n, as opposed t o  n 2 

A discussion of the a p p l i c a t i o n  of MS trees to dictionary 

lookup for English is p r e s e n t e d ,  and the perfbrmance obtained. 

is contrasted with hash and trie solutions. 
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TRANSLATING 'WELL-WRITTEN' ALGORITHM DESCRIPTIONS INTO CODE 

JERRY R.  HOBBS 

CITY COLLEGE O F  CUNY 

In this paper we describe a system for the semantic ana- 

lysis of "well-written" algorithm descriptions in English, 

such as one finds in Knuth ( 3 ) ,  and t h e  translation of the  

resulting structures into a program in a higher-level pro- 

gramming language, such as P L f I .  There are two approaches 

one might take toward the sublanguage o f  algorithm descrip- 

t i o n s .  One may t r e a t  t.he Engl ish  as a deviant  programing 

language and try to smooth out the  d e v i a t i o n s .  Or one may 

v i e w  t he  English as a well-behaved, highly regular form of 

natural language, and apply  to the t e x t  the sophisticated 

t echniques  of analysis that have been developed for less 

t r a c t a b l e  sorts of t e x t s .  We have taken the l a t t e r  approach, 

Semantic analysis is done by a system t h a t  has been de-  

veloped for and is being tested on a variety of natural 

language texts (1). It takes as i n p u t  the text  i n  a p r e d i c a t e  

calculus-like n o t a t i o n  produced by a syntactic front end (4, 

2). I t  a p p l i e s  semant ic  operations which access a data base 

of "world knowledge" inferences that are drawn selectively, 

depending on c o n t e x t  and i n  response t o  the o p e r a t i o n s .  The 

operations are described below with examples that show their 

importance in analyzing a l g o r i t h m  d e s c r i p t i o n s :  

1. Predicate interpretation: Inferences are sought to 

satisfy the demands predicates make on the nature  of t h e i r  
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arguments.. Among o the r  th ings ,  t h i s  operation recovers o m i t t e d  

ma te r i a l ,  f o r  example when t h e  whole i s  used t o  r e f e r  to the  

p a r t .  In 

"T points  to a binary treew 

the  predicate  "point"  requires  i t s  second argument t o  be a 

node. The knowledge s tored i n  the da t a  base about b ina ry  

trees i s  searched fo r  a dominant node, t h e  r o o t  node i s  found, 

and the sentence becomes 

'IT points t o  the r o o t  node of a binary tree. I t  - - 
2 .  Intersentence r e l a t i ons  a r e  determined by matching 

successive sentences agains t  a  small number of pa t t e rns .  

These pat terns  a r e  s t a t ed  i n  terms of inferenres  t o  be  drawn 

from the  current  sentence and a previous sentence. A n  

o rde red  h e u r i s t i c  search of t h e  data base i s  used t o  loca te  

the  desired inferences .  Intersentence r e l a t i ons  a re  e s p e c i a l l y  

important i n  algori thm descr ip t ions ,  f o r  they determine the 

flow of control  i n  the program. The most common and ea s i l y  

handled patterns in these texts are  Temporal Succession, 

cause, and Enablement. They a r e  t rans la ted  i n to  successive 

l i n e s  of code. 

But a l so  important i s  the  Contrast pa t t e rn :  "The predi-  

c a t e s  of sentences S1 and S2 a r e  t he  same. One p a i r  of cor- 

responding arguments a r e  contradictory.  The other pa i r  a r e  

different: but s imi l a r .  ' Consider 

"If VAL(M) VAL(N), s e t  N equal t o  L I N K ( N ) .  

I f  VAL(M) < VAL(N)\, s e t  M equal to  LLNK(M).  11 
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I t  i s  intended that  these t r an s l a t e  not in to  successive i n -  

s t ruc t ions ,  but i n to  a case statement. This i s  keyed by the  

Contrast p a t t e r n .  (The top-lev-el predicate i s  "imply". ) 

Similarly,  consider the sentences 

(1) "Decrease N by 1,. and if i t  i s  zero, r e s e t  i t  t o  MAX. t I 

(2) "Decrease N by 1, but i f  i t  i s  zero, r e s e t  i t  t o  MAX."  

I n  (1) the t e s t  f o r  zero comes a f t e r  decreasing N ,  in ( 2 )  

before. This i s  because i n  ( 2 ) ,  "but" invokes the Contrast 

pa t te rn ,  f o r c i l g  us t o  recover the implicit "If  N is not zero" 

before "Decrease". (2 )  is t rans la te3  in to  a case statement. 

3. Knitting: Redundancies are recognized and merged 

This frequently resolves anaphora as  a byproduct. 

4 .  Resolving anaphora : Antecedents not Found by kn i t t i ng  

are searched for by trying to maximize t he  redundancy of the 

t ex t .  I n  

"Decrease N by J ,  and i f  it i s  zero, r e s e t  i t  t o  MAX." 

ltN" is chosen over "J" a s  the antecedept of "it1' since i t  i s  

N whose value i s  subject- to  change. 

1 1  5 .  Search fo r  Primitives:  Certain predicates a re  p r i -  

mitive'' tb t h i s  appl icat ion,  i . e  the task component has 

subs t i tu t ion  ru le s  f o r  them. Where possible ,  a decomposition 

of the tex t  i n  terms of these primitives i s  looked f o r .  For 

instance,  a t r e e  i s ,  i n  pa r t ,  a s e t  of nodes, a node i s  a s e t  

of f i e l d s ,  and a f i e l d  may be a number. "Set1' and "number" 

are p r i m i t i v e s .  To decrease N by 1 is t o  cause N to  be equal 

t o  one l e s s  than before, and "cause t o  be equal to" is a 

primitive.  
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Semantic Analysis augments and interrelates the texk 

What i s  produced i s  then given t o  t h e  t a s k  component which 

per forms two Punc t ions : 

1. The temporal succession r e l a t i o n s  discovered by 

opera t ion  2 may form onrly a partial ordering on actions. A 

ltnear ordering is imposed. 

2 .  Sobstitution rules are applied t o  primitives t o  

t r ans l a t e  the semantic representatidn i n t o  code. A sebt 

translates i n t o  an array declaration, a s e t  of se t s  i n t o  a 

two-dimensional a r ray .  "Carse t o  be equal to" t r a n s l a t e s  

i n t o  an assignment s ta tement .  
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GENERATING NATURAL, LANGUAGE EXPLANATIONS OF COMPUTER PROGRAMS 

GEORGE E. HEIDORN 

IBM RESEARCH . 
An automatic programming system that converses with a user  

in a natural language must be able to generate explanations of 

portions of the program being produced. In the system that wc 

are developing for producing customized business application 

programs, these explanations.must be given in application terms 

rather than program terms. For example. the system might sey , 

"The quantity shipped is the lesser of the quantity ordered  and 

the quantity available," rather than "QS=MIN(QO,QA)". 

One could certainly imagine generating such sentences by 

having an inventory of sentence patterns and name phrases and 

using a fill-in-the-blanks approach. However, in addition to 

not being very interesting, such an approach would certainly 

not provide the same flexibility of expression that a more lin- 

guistically motivated approach would. Also, it seems reasonable 

to do this generation by utilizing information that,. the system 

already has for understanding the user's English utterances. 

In our system, information is stored in the form of a se- 

mantic network with three par ts .  The program part contains 

information about the programing language and about a specific 

program; the application part contains information about business 

concepts; and the language part contains information about English 

words. Each of these parts has its own internal structure, and 

there are links between the parts where appropriate. For example, 
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within the application part the node for the concept QUANSHIPD 

has a SUPerset  arc to QUANT and a KIND arc  t o  1 .  Hctwccn 

parts of the network, QUANSHIPD is linked as t h e  M O  (Reli l ted 

App l i ca t ion  Object) arc of the program node QS, the language 

node QUANTIT (the stem of "quantity") is linkcd as the RLO 

(Related Language Object) of QUANT, and the  1angua);c node SHIP 

i s  the RLO of SHP. I n  gene ra l ,  the links bet~,*\.ecn clil jnccnt 

par t s  are many-to-many. 

The linguistic processing in our system is specified by 

augmented phrase structure rules, uniformly for the three 

levels of processing: semantic, syntactic, and morphological. 

Given a p o i n t e r  to a node in the program part, al~ng with some 

information about what aspect of that node is to be explained, 

these rules can generate an appropriate English statement by 

utilizing the ~tructure of the network. Because these s t n t e -  

ments are constructed from very small p i e c e s  ( i . e .  word stems), 

considerable flexibility of expression is possible, including 

taking into account dialogue context. 

This paper will describe in some detail the overall 

method of generation, with special emphasis on complex definite 

noun phrases. 
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THE SEMANTIC INTERPRETATION OF MASS NOUN EXPRESSIONS 

I N  THE P H L I Q A  1 SYSTEM 

A large number of the most commonly used,English nouns 

belongs to the category of mass nouns. In recent years it 

has become increasingly clear that the semantic analysis of 

expressions containing mass nouns encounters great difficulties. 

because of the uncertain logical status of mass noun referents. 

This uncertainty is reflected in the appearance of a variety 

of vague terms, such as "substance", "quantity", "matter", 

"bits", "pieces1', "stuff", etc. in recent literature on the 

subject (see Pelletier 1975) . It is indeed fair to say that, 

"the logic of mass expressions . . .  at present is grdssly 
underdeveloped" (McCawley 197 5) 

Work in computational linguistics so far has not contri- 

buted to a solution or even a better understanding of the 

problems that mass nouns pose. In language understanding sys- 

tems that have been developed in the past few years these 

problems have been evaded, either by restricting the admitted 

use of mass nouns trivially, as in the SHRDLU dialogue system 

(Winograd 1972), or by explicitly excluding their use altoge- 

ther, as in the LSNLIS question answering system (Woods 1972) . 
The recently implemented question answering system 

PHLIQA 1 (~andsbergen 1976, Medema et al. 1975,  Scha 1976) 

may be considered as a su~srantial step forward in this 
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respect. This system performs the semantic analysis af  corn- 

plex mass noun expressions, including quantifying phrases, 

adjectives, amount expressions, etc . The analysis is based 

on a theory, i n  which a ceritral role is played by a l o g i c a l  

formalism, developed for the semantic representation of mass 

expressions. These representa t ions  were required t o  meet the  

following conditions: 

1. They should be in agreement with the ontological commit- 

ments of mass noun uses. In our view. the t y p i ~ a l  use of a 

mass 'noun indicates that the noun referent is viewed as a 

continuum; i . e .  no articulation of the r e f e r e n t  into individual 

elements is taken into consideration--which is of course no t  to 

say that the referent  actually is a continuum. 

2. They should bring the logical properties of mass expression 

to the light, e.g. rendering analytic sentences tautologically 

true. 

The paper develops this semantic theory of mass noun expres- 

sions, and describes its incorporation in the semantic analysis 

performed by the  PBLIQA 1 sys tern. 
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EM P I R I C A L  STUDIES OF NOUN MEANING 

A c e n t r a l  problem for computational models of understand- 

ing is to formalize the meanings of words which are manipulated 

by the model. This paper reports on research directed towards 

the formalization of the meanings of nouns. The goa l  of t h e  

research is to d e e c r i b e  nouns sufficiently t o  enable the per- 

formance of a particular task of understanding: the appropriate 

selection of verb senses for multiply-sensed verbs. 

The hypothesis being tested is that noun meaning can be 

d e s c r i b e d  by primitive "units of meaning, " here called features . 
The concepts of semantic features and componential analysis are . 
familiar; the contributions of this work are the development of 

empirical methods of analysis and the generation of a general 

set af features. 

The effect of noun meaning on the sense of a verb can be  

clearly seen by examining simple sentences with identical syn- 

tactic structure and no extra-sentential context. Tb study 

noun meaning in a regular, non-subjective fashion, a large 

number of simple sentences of the form noun-verb-noun have 

been generated. In groups of the sentences, the subject noun 

and verb have been fixed, while the object noun is varied. 

The variance in the object noun causes the verb t o  have diffe- 

rent readings, or different mappings of the lexical verb onto 

one of its senses. 
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From t h a t  group of nouns, i n  the object position; which 

cause the selection of the same sense for the verb in question, 

the common thread of meaning is extracted and posited as a 

semantic feature descriptive of that group of nouns. Repe t i -  

t i o n  of this process for various verbs and nouns yields a se t  

of semantic features. These features are considered as f o r -  

malizing noun meaning at least f o r  purposes of verb sense 

selection. 

The major problems in the above approach are 1) the inev i -  

table intrusion of subj ect ivi  ty int~ the feature extraction 

task and 2) the lack of generality of the f e a t u r e  set  beyond 

the  particular group of nouns and verbs  s tudied.  Several 

methods have been used t o  cohtr01 s u b j e c t i v i t y :  r e p e t i t i o n  of 

the process using the same verbs with different nouns and vice- 

versa, and t h e  generation of features from the  regular  study 

of other tasks of understanding which involve nouns--noun- 

adjunct:noun pairs ( e .g .  school house) and noun ana log ies .  To 

ensure as much generality a s  p o s s i b l e ,  the  words considered i n  

t he  s tudy  have been chosen from the se t  of (statistically) most 

common English words and do not  comprise any unified semantic 

f i e l d .  

Results have been i n t e r e s t i n g  and encouraging. In addi -  

t i o n  t o  t h e  commonly used features ("human, 11 I t  animate, 1 1  

"object"), features like "emotion, " "authority, " "concept , 11 

and "avocation" have been genera ted .  Fur ther  work will look 

i n t o  t h e  use of f e a t u r e s  i n  o the r  tasks of unders tanding,  
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the use of empirical methods t o  study verbs,  and the imp-lica- 

tions of features f o r  semantic f i e l d s ,  meaning extension, and 

case structures . 
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PANEL; EVALUATION OF NATURAL LANGUAGE SYSTEMS 

JOYCE 0 .  FRIEDMAN, CHAIR 
U N I V E R S I T Y  O F  MICHIGAN 

WILLIAM A .  MARTIN, f6.I.T.; WILLIAM H. PAXTON, STANFORD RESEARCH 

INSTITUTE; STANLEY PETRICK, IBM  RESEARCH^ NAQMI SAGER,, NEW 

YORK U~IVERSITY; ERIC VAN UTTEREN,  PHILIPS RESEARCH LABORATORIES; 

Diverse natural language systems share a common problem 

of evaluation. This panel will address the topic of evaluation, 

emphasizing the evaluation of performance: The panelists will 

consider such questions as: What measures are used to evaluate 

a system? How sensitive is performance to vocabulary size and 

scope of syntax? What alternatives can be studied analytically 

or experimentally? 

Performance can be considered absolutely (how effect ive is 

a system, with respect to resources and goals?), relative to 

problem variation (hvw would it r e s p ~ n d  to changes in, e . g . ,  

vocabulary size) . relative to system variation, and relative to 

other systems. In each case both the results of evaluation of 

particular sys terns and procedures of evaluation are of interest . 
The panel will consist of experts, all of whom have written 

large systems. These systems include speech systems and text 

systems, business-oriented question-answering systems and 

artificial intelligence systems, and systems with contrasting 

linguistic theories. 
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METHODS F O R  MODELING DIALOGUE 

WILLIAM C. MANN, JAMES A .  LEVIN: AND JAMES A.  MOORE 

RESEARCH METHODS FOR MODELING DIALOGUE 

When people  communicate with machines, they do so by spew 

cializing and extending their existing ability to communicate. 

To design systems which interact effectively with humans, we 

need to better understand how people communicate with each other. 

In particular, we need to view human communication as a 

problem-solving activity, in which the people so engaged are 

using language as a method to achieve certain of their goals. 

The existing research into natural language has not focused 

on this aspect, so from our point of view the work so far has 

been fragmentary and hard to use, particularly in terms of 

helping to enhance man-machine corn-nication. 

Constructing a useful model of human communication is an 

extremely complex task. We view t h e  controlling of this com- 

plexity (without sacrificing utility) as the central problem 

in designing our research approach. In response to this chal- 

lenge, our research methodology contains some innovations, 

specifically intended to maintain control on the complexity, 

while retaining the usefulness of our results for designers 

of man/machine communication systems. 
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Spec i f i ca l ly ,  these  innovations include 

--Case ana lys i s ,  r a t h e r  than func t iona l  des ign.  

--Independent judgment of the  adequacy-of the  model. 

--Results i h  the form of ind iv idual  a lgor i thms,  no t  

f u l l  s y s t e m s .  

--Algorithms which a r e  t r ans f e r ab l e  into nonresearch 

sys terns, 

We descr ibe  a research methodology, and the r e s u l t i n g  

Dialogue Modeling System which incorporates  these innovations.  

The methodology analyzes natural ly-occurr ing dialogues r a t h e r  

than prepared examples. For each dialogue we  choose t o  ana- 

lyze ,  a separa te  model i s  constructed.  Each model i s  judged 

aga ins t  annotat ions of the  dialogue prepared by a  t ra ined  ob- 

server  who uses a predefined set of ca tegor ies  of phenomena. 

Although the  processes employed i n  each model are  t o  b e  

as general  as we f i n d  p r a c t i c a l ,  they may a l s o  be a s  ad-hoc as  

necessary t o  make the  model work. After  severa l  models have 

been produced i n  t h i s  fashion,  we expect t o  f i n d  t h a t ,  although 

many processes have been too id iosyncra t i c  t o  be used i n  more 

than one model, many others have seen repeated application and 

thus have demonstrated t h e i r  more genera l  u t i l i t y .  These pro- 

cesses  are regarded as the p r inc ipa l  r e s u l t s ,  s i nce  they have 

been v e r i f i e d  aga ins t  a d i v e r s i t y  of observers '  annota t ions .  

Subsequent speakers w i l l  provide d e t a i l s  on the  memory 

organization of t h e  model, the processors which opera te  on these  

memories, and the  i s sues  raised by t h e  inc lus ion  of t he  observer 

i n  the  madel development cyc le .  
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KNOWLEDGE STRUCTURES F O R  MODELING DIALOGUE 

This paper describes the know7 edge structures developed 

f o r  our Dialogue Modeling System. Permanent knowledge is 

stored as Concepts in e semantic n e ~ w o r k  Long Term Memory (LTM) , 

using a predicate/parametcr representational format Concepts 

t h a t  are  currently salient t o  the  Processors of the  System are 

represented by tokens of those  concepts, ca l l ed  A c t i v a t i o n s ,  

i n  the Workspace (WS). Ac t iva t ions  are transient entities, 

with  new ones frequently appearing and e x i s t i n g  ones changing 

o r  d i sappear ing ,  The WS a t  any moment forms the c u r r e n t  con- 

~ e x t ,  which dr ives cur rent  p rocess ing .  A l l  Processors inter- 

communicate through the WS, modifying the set of Activations 

and being influenced by them. The WS simplifies the integra- 

tion of multiple sources of information about any given e n t i t y  

Two klnds  of higher  l e v e l  knowledge s t r u c t u r e s  are used 

t o  model d ia logues .  There a r e  Execution Scenes, represent ing  

organized c l u s t e r s  of act ions and/or objects being d i scussed  

in the  dialogue'.  These are s imi lar  t o  the other  current ly  

proposed higher level units, like "scripts" or "frames". 

There are  a l so  higher l eve l  uni t s  called Dialogue-games, spe- 

cifications concerning the topic of discussion, the  partici- 

pan t s ,  the goals they a r e  trying to achieve with a given type 

of dialogue, and a set of convent ional  subgoals  f o r  mutual ly 

achieving t h e i r  goals. 
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I n  our analysis  of na tu ra l ly  occurring dialogues,  we have* 

found many d i f f e ren t  kinds of Dialogue-games. including Helping C 

Smalltalk, Gripe, Pol i te-conversat ion,  Order, Information- 

seeking, and Information-probing. An analys is  of fourteen 

helping dialogues uncovered a surpr i s ing  amount of consistency 

i n  the s t ruc tu re  of these in t e rac t ions ,  which i s  captured i n  

the representation of the Helping Dialogue-game. 

PROCESWRS F O R  MODELING D I A L O G U E  

This paper provides de ta i l s  of the major Processors incor-  

porated i n t o  our Dialogue Modeling System. These Processors 

a r e  independent and asynchronous, monitoring the a c t i v i t y  i n  

the Workspace, and modifying i t  as appropriate .  

PROTEUS PROCESSOR -- Every ac t iva t ion  i n  the Workspace 

has a "level of ac t iva t ion"  (a number) which corresponds to  

i t s  degree of sa l ience  t o  the model's current  activity. Each 

of these ac t ivat ions  imparts some of i t s  sa l ience  t o  its i m e -  

d i a t e  neighbors (including those i n  Long Term Memory). S i m i -  

l a r l y ,  the ac t iva t ion  l eve l  of each node i s  augmented by t h a t  

imparted t o  i t  by a l l  of i t s  neighbors. Whenever a concept i n  

LTM accumulates ac t iva t ion  above a certain t h r e s h o l d ,  an acti- 

vat ion of tha t  concept i s  created i n  the Workspace, Thus, if 

enough concepts, closely re la ted  t o  X a re  active, X w i l l  also 

become ac t ive .  Proteus i s  the Processor which a t tends  to  a l l  

of t h i s ,  thus providing a mechanism f o r  bringing a concept into - 
attention, based on the a t t e n t i o n  d i r e c t e d  toward related concepts. 
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MATCH PROCESSOR --  This i den t i f i e s  concepts i n  LTM that 

are congruent to existing.activations in the WS The Dialogue 

Modelling System contains a number of equivalence-like rela- 

t ions .  which Match uses to identify a concept i n  LTM as  repre- 

senting the same, th ing  as an ac t iva t ion  of some seemingly- 

d i f f e r e n t  concept Once such an equ iva len t  concept i s  found, i t  

i s  ac t ivated .  Match thus p rov ides  the same sort of a t t e n t i o n  

directi.cn that Proteus does ,  except tha t  Proteus i s  driven by 

the exp l ic i t  connectivity of the memory, w h i l e  Match responds 

t o  more indirectly-represented s i m i l a r i t i e s .  

DEDUCE PROCESSOR -- This attempts t o  apply a r u l e ,  whenever 

ehat r u l e  Bas become- ac t ive .  Rules are concepts of the fo rm.  

"(Conditior)) -> (Action) " . They become ac t ive  by v i r t u e  of the 

a c t i v i t y  of the concept which i s  the i r  condition h a l f .  Deduce 
*I 

senses t h e  a c t i v i t y  of a r u l e  and attempts t o  a p p l y  i t  by a c t i -  

vating the concept f o r  the ac t ion.  Whateve'r correspondences 

were evolved i n  t h e  course of creating the  a c t i v a t i o n  of the  

condition (left) half of the rule are carr ied  over into the  

ac t iva t ion  of the  act ion (right) h a l f .  The combination of 

Match and Deduce gives us a l l  the capabi l i ty  of  a production 

system, where the system i s  represented by a l l  the Rules i n  LTM. 

DIALOGUE-GAMES PROCESSOR -- Dialogue-games a r e  a theore- 

tical construct w e  have developed to represent ce r t a in  comuni-  

cative f o m s  used by people to  i n t e r ac t  i n  achieving goals 

each person has. Each Dialogue-game has a s e t  of parameters, 

including two roles and a t o p i c .  Each parameter has a s e t  of 
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specifications on what can serve as a value f o r  itself. We 

have found that these dialogue forms are identified in  conver- 

sation by utterances that attempt to establish these parameters. 

Once a Dialogue-game has been activated as possibly the cornmu- 

nication form being proposed for a dialogue, the Dialogue-game 

Processor operates on i t  to verify that the parameters are 

properly specified, and then to establish the subgoals that 

are specified in LTM as the components of the particular 

Dialogue-game . 
PRONOUN PROCESSORS --  The Dialogue Model System contains 

a set of Pronoun processors, including an I-Processor, a You- 

Processor, and an It-Processor. Each of these is invoked 

whenever the associated surface word appears in an input 

utterance, and operates to i d e n t i f y  some preexisting activation 

that can be seen as re fe r r ing  t a  the same o b j e c t .  

OBSERVATION METHODS FOR MODELING DIALOGUE 

Most models of natural language are constructed using only 

the designer's own linguistic intuitions. and'evaluated by 

others using t h e i r  own intuitions. This paper describes obser- 

vation methods which have been used as a guide for the genera- 

tion of process models of dialogue phenomena and as a basis f o r  

e m p i r i c a l  evaluation of these models. 

The methods have concentrated on a number of specific 

dialogue phenomena. Observers w e r e  given the annotation in- 

structions, and after some training, produced highly reliable 
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annotations of : 

Requests - Annotations of requests and the various kinds 

of responses to these requcsts by t h e  e t he r  p n r t i c i -  

pant in a dialogue were useful for evaluating various 

control issues. 

Repeated reference - Annotations of repeated reference 

were used to evaluate models of anaphoric reference 

(cases in which two sets o f  words in a dialogue 

describe the same thing). 

Topic - Observers' anriotations of the topic units in 

naturally-occurring dialogues provide a basis for 

specifying high level multi-utterance knowledge 

structures. 

Expressions of comprehension - Observers annotated the  

expressions of comprehension (or  lack thereof) by each 

participant of the other's previous utterances. These 

annotations are  being used t o  evaluate our model of 

the stopping rule for comprehension, which determines 

when the model has successfully comprehended an utte- 

rance. 

Similar expressions - Observers judged possible paraphrases 

of the utterances of dialogues for similarity in meaning 

in isolation and also in the context of the dialogue. 

This is serving as useful data for determining the 

effect of context on comprehension. 
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Correction actions - Observers' annotations of utterances 
tha t  corrected some information conveyed previously 

i n  the dialogue allow us to evaluate our representa- 

tion of the comprehension of the previous utterances. 

While these phenomena don't span a l l  possible i s s u e s  of 

in teres t  in natural language comprehension, t h i s  same general  

methodology can be ext-ended to other 1anguage.phenomena. It 

can provide a valuable guide for building n a t u r a l  language 

models, and an empirical basis for evaluating models. 
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A PROCESS MODEL FOR SPEECH ACT UNDERSTANDING 

In a canversation, hearers must make judgments about the 

in ten t ion  of a speake r ' s  utterance. A restaurant waiter r e a -  

lizes t h a t  when a patron says, "Waiter, t h i s  soup i s  c o l d , "  he 

is not merely thereby making an a s s e r t i o n ,  b u t  is a l s o  making 

a complaint,  and perhaps requesting r e c ~ i f  i c a t i o n .  

Utterances can be understood t o  hav'e more than one in ten-  

t i o n .  Two types of kntentions are described i n  t h i s  pape r ,  

both of which depend l a rge ly  on contextual  f a c t o r s  for t h e i r  

recogni t ion  o r  understanding i n  a dialogue s i t u a t i o n .  Those 

of t h e  f i r s t  type (type A) are broadly appl icable  t o  many 

discourse  s i t u a t i o n s  and are understood pr imar i ly  on the basis  

of the  syntactic s t r u c t u r e  of  utterances and certain facts  

about the  s t a t u s  r e l a t ionsh ips  that hold between t he  speaker 

and the hearer. Type A i n t en t ions  are very similar to the 

Speech Acts of Searle o r  of Gordon and Lakoff. Speech a c t s  

of the  second type (type B) a r e  much more dependent on the  

nature of t h e  pa r t i cu la r  contextual situation. They. are 

recognized o r  understood on the  basis  of shared cultural norms 

concerning the p a r t i c u l a r  kind of conversation the p a r t i c i p a n t s  

a r e  engaged i n .  Type B speech a c t s  are much l e s s  general in 

na tu re  than type A .  I f  a salesman says, "This l i t t l e  two-tone 

model has been p r i ced  t o  s e l l , "  then the  customer should recog- 

nize that the type A intention is to make an assertion or a 

claim, and that the type B i n t en t ion  i s  t o  o f f e r  an i t e m  f o r  s a l e .  
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A prdcessing model for speech act recognition or under- 

standing is presented, in wMch procedures ca l l ed  spe-ech a c t  

schemata are activated. In the example with the salesman, the 

customer should have experienced the a c t i v a t i o n  of both an 

assertion schema and a sales-offer schema The schemata are 

formulated i n  SOL, the high l eve l  language of the LNR memory 

model  orma man, Rumelhart, and LNR), which permits the  modeling 

of conceptual e n t l t i e s  which have both s t r u c t u r a l  and proce- 

dural p r o p e r t i e s .  I n  a d d i t i o n ,  the t y p e  B speech ac t  schemata 

are subprocedures of larger information organizers  which a r e  

sensitive t o  the p a r t i c u l a r  context .  These l a r g e r  devices 

are called scripts and are related t o  the computational e n t i -  

t i e s  of that  name developed by Schank and Abelson. In the 

example with the salesman, t h e  s a l e s -o f f e r  speech a c t  i s  par t  

of the "Commercial Transaction" s c r i p t  . 
A detailed model for one such script, an "Airline Reser- 

vat ion Phone Call" s c r i p t  i s  presented, together  with an account 

of the i n t e r ac t i ons  between s c r i p t s ,  t he  two types of speech 

a c t  schemata, and the syntact ic  s t r u c t u r e  of ut terances.  
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NATURAL LANGUAGE UNDERSTANDING BY C O G N I T I V E  NETWORKS 

A model of human cognition which stores and utilizes l i n -  

guis tic knowledge in the same structures as 'general ' or 'world ' 
knowledge. supports an efficient and tntuitively satisfying 

technique for the understanding of natural language. Cognitive 

comprehension and syntactic passing can proceed in parallel, 

cooperatively, using the same procedures, without the loss of 

the syntax/semantics disrinc~ion . 
In this paper, a system w h L ~ h  uses such a representation 

is described. The representation is a cognitive network, a 

directed graph model of human cognition. The grammatical 

knowledge it contains is s h o w  to be similar in structure to 

an augmented recursive transition network, but the understanding 

process is not ubilt around an ATN parser. Iflstead a "syntac- 

tically aided comprehension" procedure is used; cogn-itive 

processes, taking advantage of the uniform representation of 

knowledge, utilize linguistic knowledge as is required< for 

tasks such as the disambiguation of conceptual relationships, 

and the location, in the network, of referents designated by 

phrases instead of names. Altheugh the system has the syntactic 

knowledge needed to produce a correct par* for an utterance, 

it does not always have to apply it. 

A few brief comparisons with other natural language 

understanding techniques will be included. 
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HOW TO REPRESENT AND USE KNOWLEDGE ABOUT C A U S A L I T Y  

CHARLES J. RIEGER 

UNIVERSITY OF MARYLAND 

A system for representing and using knowledge of cause 

and effect, called Cormnonsense Algorithms (CSA), will be de- 

scribed. The CSA project, ongoing for about a year now, has 

as i t s  goal the unification of current ideas about  problem 

solving w i t h  current ideas about conteatual language compre- 

hension. To this end, the CSA project currently consists of 

ekree gart's, all built on top of the declarative CSA repre- 

sentation formalism: (1) a plan synthesizer, (2) a sentence- 

in-context interpreter (designed as the 2-sentence case of 

an eventual n-sentence story comprehender), and (3) a mecha- 

nism descriptllon "laboratoryr', who~se purpose is to provide a 

framework &or describing the "causal topology" of man-made 

devices and mechanisms. The LISP sys tern -which implements t h e  

CSA theory incorporates processes which are demon-like and 

processes which are more planful, and the CSA theory identi- 

fies how and why the planner and the population of demons 

interact. The presentation will cover the organization and 

access techniques for large numbers of CSA causal patterns in 

these two- modes (planful and demoiic) , drawing on scenarios 

which illustrate the level of sophistication of the current 

implementation. One scenario will be taken from the children's 

s to ry ,  The Magic Grinder (a Walt Disney book-of-the-month 

book), which the CSA group is employing to focus the language 
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comprehension part of t h e  p ro jec t .  It is believed t ha t  any 

language comprehender must possess CSA-like knowledge, and 

t ha t  any theory of language comprehension must deal  wi th  

issues quite similar t o  those encountered by plan synthe- 

sizers. 
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A HEURISTIC SEARCH APPROACH TO DISCDURSE ANALYSIS 

JERRY R. HOBBS 

CITY COLLEGE OF CUNY 

This paper describes a computational approach to  t h e  

problems of discourse s t ruc ture  of real-world English para- 

graphs, using the techniques G£ heur i s t i c  search. Procedures 

for detecting intersentence relations are  being developed 

within the framework of a system f o r  semantic analysis o f ,  

English texts (1). This system takes a s  input the t e x t  i n  a 

predicate calculus-l ike notation produced by a syntact ic  

f ront  end ( 3 ,  2 ) .  Various s e m a ~ t i c  operations a r e  applied: 

1) Inferences are sought t o  sat is fy  the demants made by 

predicates on the nature of their arguments (p red ica te  i n t e r -  

pre ta t ion) .  

2) Redundancies a re  recognized and merged (kn i t t ing) .  

3)  Anaphora are  resolved. 

The operations work by accessing a data base of world know- 

ledge inferences, which are drawn se lec t ive ly  i n  response to  

the operations, and which carry a measure of their salience 

that varies with the context. 

Intersentence re la t ions  are determined by matching the 

current sentence and the previous text against a s m a l l  number 

of p a t t e r n s .  These patterns are stated i n  terms of inferences 

t o  be drawn from the current  sentence and an "el igible"  pre- 

vious sentence, and the modification to  be performed on the 

text i f  the pat tern i s  matched. The patterns a r e  of two 
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kinds--coordinating and subordinating. One coordinating 

relation is Temporal Succession : "The current  sentence 

asserts a change whose initial s t a t e  i s  implied by an e l i g i b l e  

previous sentence." Other coordinating relations are Cause, 

Contrast, Parallel, and Paraphrase. Two subordinating rela- 

tions are 

1) Example: "The predicate and arguments of the asser- 

tlon of the current: sentence stand in a subset or element-of 

relation to those of the assertion of ah eligible previous 

sentence. " (See below.) 

2) "Relative clause in disguise": "The current sentence 

provides further information about an entity fairly deeply 

embedded in an eligible previous sentence. " (E.g. the second 

and third sentences of this abstract.) When this pattern is 

matched, the modiffcation made to the text is equivalent to. 

turning the current sentence into a relative clause. 

As analysis proceeds, a tree-like structure is constructed 

for the paragraph, with subordinating relations building the 

tree downward and coordinating links building it to the right. 

A previous sentence is "eligible" if it is on the right fron- 

tier of this tree. For example, in a text S1 S2 Sg, if S2 is 

a disguised relative clause on S1, then Sg may be coordinated 

with either S1 or S2,  but if Sg succeeds S1 temporally, then 

Sg may Be coordinated only with S p .  

The heart of the operation is an ordered heuristic 

search of the data base for desired inferences. These 
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desired inferences are kept on a goal list, and have strengths 

associated with them. The strength of a goal depends on the 

type of text and the patterns found previously in the text. 

Also, the presence of conjunctions and some other elements 

advance certain patterns--'>.cndu promotes Temporal Succession 

and a repetition of the previo~sly recognized pattern, a dash 

and "l.e." promote Paraphrase, and the articLe "this" fre- 

quently signals a disguised relative clause. The evaluation 

function which orders the heuristic search is based on the 

srength of the goal, the length of the chain of inference, and 

the current saliencerof inferences in the chain. 

When a partial match is found, the difference, or the 

remainder of the goal, is placed high on a goal list for 

subsequent processing. Consider the text 

"Republicans. are discouraged about their prospects 

The party chairman is convinced that many GOP congress- 

aen will lose their bid for reelection. ? 1 

Suppose for simplicity "be discouraged" decomposes into 

"believe something bad will happen" We have a partial 

match with the Example pattern since the secdnd sentence 

asserts that a particular Republican believes something. 

Hence a principal goal for our processing of the "that" 

clause is to show that what is believed is than an event bad 

for a Republ-ican will occur. This is shown by accessing the 

fact about a political party that one of its purpdses is to 

win elections . 
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Goals generated by a p a r t i a l  match a re  also passed on 

to subsequent sentences. I n  a Newsweek paragraph analyzed, 

the  f i r s t  sentence S1 asserts a change. The next three 

sentences S2 S g  S4 assert stages along the course of t h i s  

change. S2 is matched with  the i n i t i a l  s t a t e  of the change 

in S1, thus generating as a goal the matching of Sg and S4 

with succeeding s t a t e s .  Finally, the structure "s2 -- then S3 
then S4" is taken as an Example of S1. 

This work has significance f o r  future attempts to  sum- 

marize paragraphs automatically. For, ins tance ,  i n  a text  

, t i e d  together by the Example pattern, t h e  sentence "exampled" 

must be a major p a r t  of the summary. 
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language f o r  computer grammars of natural  language. CACM 

18 ( 7 ) ,  July 1975, p .  390. 
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ACM CWPUTER SCI ENCE CONFERENCE 

E M P L O Y M E N T  R E G I S T E R  

The Fifth Annual Reg i s t e r  w i l l  p rovide  books of l i s t i h g s  of 

a p p l i c a n t s  and p o s i t i o n s  during the Conference . 
Applicant listings fnclude education, publ ica t ions ,  exper ience ,  

interests, r e f e r e n c e s ,  p o s i t i o n ,  and salary d e s i r e d .  

Employer listlngs include p o s i t i o n  available, s ta r t ing  date, 

salary, and benefits; educat ion,  experience, and special izat ion 

requirements. 

Address : 

Deadline: January 7, 1977 

Fee : $20 f o r  employers 

$ 5 f o r  a p p l i c a n t s ,  plus $5 for  anonymous listing 

Free to students 

A form on which to submit infomat ibn w i l l  be 

supplied by 

Orrin E. Taulbee 

Computer Science Employment Register 

Department of Computer Science 

University of Pittsburgh 

Pittsburgh, Pennsylvania 15260 
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A D V I S O R Y  P A N E L  F O R  L I N G U I S T I C S  

WILLIAM 0. DINGWALL University of Haxyland 

VICTORIA FROMKIN University of California, Los Angeles 

IVES GODDARD Harvard Univer s i  ty 

ROGER SHUY Georgetown University and CAL 

CARLOTA SMITH University of Texas 

ARNOLD ZWICKY Ohio State University 

The Panel is expected to meet three times annually, in fall, 

winter, and spring. All proposals are to be reviewed at Panel 

meetings; proposals received too late for the spring meeting 

w i l l  be  he ld  until fall, poss ib ly  extending the customary six- 

month interval between submission and decision. 

Program Director Eor Linguistics at NSF is Paul G. Chapin. 
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THIRD EUROPEAN CONGRESS ON 

I N F O R M A T I O N  S Y S T E U S  
OVERCOMING THE LANGUAGE BARRIER 

EURONET, supplying scientjfic, technical, and economic ipforma- 

tion from diverse origins, will begin to operate in 1977. The 

Congress deals with the language problems raised by the network. 

1. Teaching and utilization of languages in the 

European community. 

2. Semantics, terminology, and lexicography, including 

equipment fo't: rapid access to terminological resources. 

3. Linguistics, grammar, and syntax, including computer- 

aidedvcontrol and representation of syntactical 

structures 

4. Human translation and interpretation, translation 

aids, and camputet-aided or semi-automatic translation. 

5. Multilinguai thesauri and information retrieval systems. 

6. Automatic translation. 

A closing panel will discuss the evolution of multilingual sys-  

tems from the viewpoint of policy makers and users. 

Information: Loll Rolling, Information Management (XIII-B), 

Commission of the European Communities, European Center, 

Luxembourg. 
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In the first issue: Selected papers from the International 

Conference on Very Large Data Bases, Framingham, Massachusetts, 

September 1975. 
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57H INTERNATIONAL CONGRESS OF APPLIED LINGUISTICS 

MONTREAL, AUGUST 21 -26 1978 
* J 

ORGANIZED BY THE CANADIAN ASSOCIATION OF APPLLED LINGUISTICS (CAAL) 
'UNDER THE AUSPICES OF THE 

INTERNATIONAL ASSOCIATION OF APPLIED LINGUISTICS (IAAL) 

Experts f r o m  a l l  over t h e  world will ~ e e t  and  discuss the 
l a t e s t  developments i n  the many f i e t d s  o f  app l ied ,  l f n g u i s -  
t i t s ,  i n c l u d h g  : 

Fc~t aed Seccrd Language Teaclung and Lec%l~~?gg. 

Pr~vicus Congresses I 
Jacques D. Girard [ 
Secretary o f  r h e  AIL4 Coilgress 1978 

! I 
University o f  Fontreal 
Box 6128 

f 
i 

Mbntreal 101 , Canada 1 
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AMERICAN FEDERATION OF INFORMATION PROCESSING SOCIETIES 

O F F I C E S  A N D  H O N O R S  

President 1976-77:  THEODORE 3 .  W I L L I A M S  
Professor of Engineering and. Director 

Laboratory for Applied Industrial Control 
Fur due University 

Chairmarf NCC Board: ALBERT S .  WOAGLAND 

Vice President arid Manager 

Advanced Recording Media 

IBM: Sw Jose Research Laboratory 

(This Board conducts the National Computer 
Conferences) 

Harry Goode Award. LAWRENCE G. ROBERTS 
President, Telenet Communications Corp. 

For the technical and organizational leader- 
ship under which the ARPA net was built. 

Sociq l ,  Implications Committee Chairman: 

HERBERT B. SAFFORD, CDP 
Systems Supervisor 

GTE Data Services, Inc. 
Marina del Rey, California 
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President HERBERT R .  J. GROSCW 

Consulting e d i t o r ,  Computerworld 

Vice President DANIEL D. MCCRACKEN 

Consultant 

Secretary GEORGE G. DODO 

General Motors Research Laboratories 

Council ROBERT L. ASHENHURST 

Institute for Computer Research, U .  of  Chicago 

ANITA COCHRAN 

Bell  Laboratories 

RAYMOND E!. MILLER 

Mathematical Science Department, IBM Research 

SUSAN H. NYCUM 
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L A T S E C :  

A supplementary payment of $400,000 on an indexing contract  

was criticized on the floor of the House by Congressman Aspin 

of Wiscondin. According t o  t h e  Congressional Record (May 4 ,  

H3909), Aspin s a i d  t h a t  t h e  payment was made "under the provi- 

sions of a special ba i lou t  l a w  (Public Law 85-804)" when 

Peter  Toma "said that he would be 'impelled t o  leave the  United 

States' without the a id . "  

The ba i lou t  law, according t o  Aspin, "should only be used when 

the Pentagon r e a l l y  needs equipment that i s  v i t a l  t o  the na t iona l  

secur i ty . "  The Latsec contract  was one of severa l  t h a t  Aspin 

characterized as not  qua l i fy ing  f o r  the  supplementary payments. 

He c a l l e d  f o r  a new stady of the  whole concept. 

Torna was quoted i n  newspaper r epo r t s  ae* saying t h a t  "If 

Conkressman-Asgin were t o  look a t  our system and what i t  i s  

doing for t h i s  country,  he would withdraw his c r i t i c i sm .  " The 

newspaper s tory  describes the basic contract  as one w i t h  t he  

Foreign Teohnology Division*.at Wright-Patterson A i r  Force Base, 

originally worth $460,000 f o r  a three-year per iod .  
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PUDOLPH C .  TROIKE, DIRECTOR 
CENTER FOR APPLIED LINGUISTICS 

There is a widespread myth among linguists that machine 

translation+-or, proper ly ,  machine-aided translation--which 

was the object of intense effort and research a decade and a 

half ago, was found to be a failure and has since been abandoned. 

Nothing, in fact, could be further from the truth. 

Although a number of institutions and agencies in the U. S. 

and elsewhere undertook extensive efforts in the late 1950s and 

early 1960s to develop computer programs for translation, only 

one, the Georgetown University program, succeeded in becoming 

fully operational (without requiring extensive pre- or p o s t -  

editing),. The Georgetown program was the ultimate basis for two 

of the major functioning MT programs in the U.S. today, that at 

Oak Ridge and at ~ri~ht-patterson Air Force Base.. These and 

other programs every year produce thousands of usable scientific 

and technical translations. However, they are all built on a 

research base which is now nearly twenty years old. 

The 1966 report of the Automatic Language Processing Advisory 

Committee (ALPAC), which concluded that MT results had not been 

fully satisfactory, led to the virtual elimination of government 

Reprinted with permission from The Linguistic Reporter, 18 (9) , May-June 1976, 
page 2. 
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support for  MT research. While the conclusion was not strictly 

justified (for example, scientists at Oak Ridge and Euratom,, given 

choice between human and machine translation, both opted for the 

latter), the reduction in funding was timely, since the extant 

programs had largely exhausted the then-available possibilities 

in computer technology and linguistics. 

Unfortunately , much of t he  money spent on machine transla- 

tion projects was applied t o  theoretical research ra ther  than 

being used for translation--which was often disparaged as being 

merely practical and lacking in theoretical interest. It is 

therefore i ron ic  that had more research been done directly on 

translation, the development of linguistic theory itself might 

have been accelerated b y d i v e  to ten years. (Interestingly, 

transformational linguists, so often l inked  w i t h  computers i n  the 

publi'c mind, had little involvement wich MT.) 

In the ten years since the ALPAC report, there has been con- 

siderable development in computer technology and i n  linguistics. 

The state of the a r t  has advanced i n  both fields to the point where 

a new synthesis is now possible, which could produce greatly i m -  

proved translations on a more cost-effective basis. (Unfortunately, 

one of the flew p r o j e c t s  in recent years to t r y  t h i s ,  at Berkeley, 

was curtailed last year f o r  lack o f  funds . )  

The time has m w  come for a new effort in MT to be under- 

taken. Properly conducted, such an effort would not only improve 

the quality gnd efficiency of t ransla t ion,  but would add to our 

knowledge QE substantive un ive r s a l s  and semantics, as well as 
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deepen our understanding of pa~ticular languages. MT can make 

an important contribution to the bui ld ing of the information base 

on which the growth of linguistic theory must depend, a t  the same 

time that it produces a result of great practical value. 
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I I A C H I N E  T R A l i S L A T I O N :  

Moscow INTERNATIONAL SEMINAR 

Head, Machine Translation Department 
All-Union Centre for Translation of Scient'ific 
and Technical Literature and Documentation 

U1. Rrzhizhanovskogo 14, korp. 1 
117218 Noscow Bb218 

An Iqternational Seminar on Machine Translation took place in 

Moscow from 25 to 27 November, 1975. About 200 scientists from 

People's Republic of Bulgaria, the Getman Democratic Republic, 

Czechoslovak Socialist Republic, People's Republic of. Poland, 

and the Soviet. Union participated in the Seminar which was 

organized by the All-Union Center for Translation of Scientific 

and Technical Literature and Documentation. 

In his opening speech the head of the All-Union Center for 

Translation (ACT), Dr. V. N. Gerasimov, said that the expansion 

of interational contacts and inte~nationalization of science. had 

promoted the growth of the translation activities in the USSR. 

In the country at present translation is being done by various 

specialized and departmental organizations. In 1975, for 

example, the ACT translated more than 30,000 author's sheets of 

scientific and technical literature and documentation. In the 
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nearest future ACTgalone will reach the volume of 50-80,000 

printer's sheets a year. Dr. Gerasimov sees the way out of 

this situation in the opeedies t possible deveLopment and 

installation of industrial systems of machine translation. 

This was also the canclusion of the Temporary Scientific and 

Technical Commisslton on Machine Translation of the State Com- 

mission on Machine Translation of the State Committee on Science 

and Technollogy of the Council of Ministers o f  the USSR which 

worked in 1972-1973 

At the plenary session, four reports dealing with general 

principles of construction of machine translation systems and 

ways of Improvement of MT quality were delivered. Yu. N. Marchuk 

(ACT, Moscow) draws our attention to the increased role of 

computer dictionaries in automatic processing systems and 

namely in M systems. Since the quality of MT largely depends 

on the word-list and volume of the dictionary and the information 

contained in the dictionary entries, these dictionaries must, 

according to Marchuk, be compiled with due regard to distribu- 

tional and statistical methods. It is important to make wide 

use of contextual information. Inter- and post'editing are 

absolutely indispensable in running the firsteindustrial MT 

sys terns. 

This idea is developed in a joint report by B. D. Tikhomirov, 

Yu. N. Marchuk, and I. I. Oubine (ACT, Moscow), who put forward 

a new approach to inter- and post-editing for correction of input 

and translation errors. Interediting follows a search in the 
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dictioriary, automatic analysis  of new words and formation of 

the information required f o r  future processing. The intereditor 

e i t h e r  confirms o r  corrects the  grammatical information of new 

word8 and can also cor rec t  input e r ro r s ,  supply t r ans la t ions  f o r  

new words, e t c .  A t  the  i n t e r e d i t o r ' s  command the system accumu- 

lates new words f o r  the p o s t e d i t o r .  

The postedi tor  exercises phrase-by-phrase control  of the 

t r ans l a t i on .  I f  t he  t r ans l a t i on  of a phrase does not satisfy 

him he edits i t  with the  help of a display unit and, i f  necessary, 

sends the  o r ig ina l  phrase and i t s  machine t ranslat ion t o  a 

spec ia l  storage device f o r  fu r the r  analysis  aimed a t  the improve- 

ment of the  E1T algorithm: 

In h i s  summarizing repor t ,  D r .  A .  Ljudskanov CPRB) singled 

out the main stages of  MT development, and showed what an un- 

favorable e f f ec t  the  ALPAC repor t  and the pessimist ic  statements 

of  D r .  Y. Bar-Hillel  had produced on Em. tlT systems aimed t o  

operate on an i n d u s t r i a l  sca le  i n  the nearest  fu tu re  a r e  t o  be 

developed on the  bas i s  of  the "se lec t ivef1  s t ra tegy ,  i.e. they 

are t o  use only that information "which i s  necessary and s u f f i -  

c i en t  f o r  the  given aim fo r  the given pa i r  of  languages. I I 

Dwelling upon t h i s  thought, D r .  Ljudskanov sa id  i n  h i s  second 

r epo r t ,  "Lexeme dict ionary for  M systems", that i n  the MT s y s -  

tem which i s  under development i n  Bulgaria "deep" d i f f i c u l t i e s  

are s h i f t e d  t o  "surfaceff leve ls  ( l ex ica l  and morphological) and 

solved with the help of context ana lys i s .  



The fourth report at the plenary session was read by Dr. 

R .  G. Piotrovsky, who thinks that for the time being thosetwho 

develop MT systems must not strive to achieve 100% efficiency 

of text processing and these MT systems must be based not on 

deductive generative grammar but on deductive-inductive linguis- 

tics of text. According to the linguistics of text, MT systems 

should be developed consecuti.vely from simple algorithms operat- 

ing with units of the sbrface levels of the text system to more 

complicated algorithms oriented to the deep levels of the text 

systems.  Dr. Piotrovsky considers that vocabulary contains the 

lion's share of slntaqtic and semantic information of the text 

and consequently the basis of any MT system must be a bilingual 

automatic dictionary with the output word list of the thesaurus 

type: Such MT systems can be developed within reasonably short 

periods of time and will, according t6 Dr. Piotrovsky, enable 

the consumer to derive all semantic information from the input 

t e x t .  

Thus the main speakers put  forward as t h e  caxdinal t a sk  of 

the present day the creation of MT systems not yet oriented to 

high-quality translation but working industrially 

More than 60 reports were made at the seminar which were 

distributed into four sections: ('a) computer dictionaries; 

(b) aut~matic analysis and synthesis of texts; (c) semantic 

analysis of texts; (d) mathematical and program maintenance. 

Various trends in the theory and practice of machine trans- 

lation were represented at the section on computer dictionaries. 

A number of reports were read by members of the Speech Statistics 
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group (tho work is under the scientific guidance of Dr. R .  G. 

Piotrovsky). Scientists of this group compile dictionaries f o r  

MT within the  framework of one scheme i n  accordance with the 

postulates of the linguistics of text; their MT dictionaries 

consist of two parts: a dictlonary of commonly used words and 

changeable terminological dictionaries for various fields of 

science and technology. The input entries of these dictionaries 

are either single word forms or combinations of several word 

foms. Morphological and syntactic information is written s t r a i g h t  

in the dictioqary entries. The volume of syntactic information 

is relatively small. This information includes indices of gram- 

matical word-class, transitivity-intransitivity for verbs, type 

of government and some other syntactic characteristics. Dic- 

tionaries of input and output languages have charts for coding 

information and correspondence charts which in thi's MT system 

aye the principalJinguistic algorithm. All programs of auto- 

matic processing of linguistic information are based on these 

char ts .  The authors  of these reports pay great attention to 

methods of coding information and compressing codes in the com- 

puter. The computer realization of such dictionaries makes it 

possible to get an interlinear version which is not actually a 

translation but gives t h e  consumer the main contents of the 

original text. During the discussion, many participants of the 

seminar, criticizing this approach to MT, pointed out that 

automatic dictionarieg should not be compiled separately but as 

component parts of MT systems. The coding of lexical information 
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ia an MT system should be preceded by the elaboration of blocks 

of grammatical analysis and synthesis which use l ex i ca l  informa- 

tibra and in their turn may affect its composition and coding. 

h difgerent  approach to principles for development of MT 

systems was presented by Z. M. Shaljapins. in "The ARAT system: 

dictionary, grammar, and their use in automatic analysis" (Moscow, 

State institute of Foreign Languages) . The cen t ra l  component of 

this Anglo-Russian Automatic Translation sys tern (ARAT) is a dic- 

tionary of a special type (Ailgla-Russian Multiaspect Automatic 

Dictionary--ARMAD) in which every entry gets complete and diverse 

characteristic properties of its linguistic behavior on all 

levels of desc r ip t ion :  morphological, lexical, syntactic, and 

semantic. For formal recording of a l l  required infomition-, 

ARMAD employs syntactic pat te rns ,  lexical functions, demands 

imposed by the word on the linear and structural context, rules 

of standard and individual modifications of lexical and syntactic 

structures with this word, fomal semantic representation, 

semantic selection of syntactic vglencies of the key word, etc. 

The abundance and variety of information contained in the 

dkctionary entry of practically eumy word is the principal ad- 

vantage of ARMAD as compared a i t h  other types of automatic dic- 

tionaries. Wide use of syntactic and expecially semartic infor- 

mation makes it poss ib le  w i t h  the help of this dictionary in the 

framework of the ARAT system to solve such a cardinal problem of 

MT as grammatical and lexical ambiguities. Data on lexica l  co- 

occurrence of the original English word and its Russian equkvalent 



as well as on required syntactic transformations. it is hoped, 

w i l l  ensure an exact and idiomatic translatibn of the  original 

t e x t  But at the same time the abundance and variety of thr 

information in ARMAD naturally leads to a more complicated entry 

structure and multiplies the difficulties which linguists have 

to overcome when writing entries. At present the d i f f i c u l t i e s  

and possibilities of algori thmic r e a l i z a t i o n  of Pull-scale 

dictionaries of this type have not been investigated. 

A number of reports were devoted to compiling various types 

of auxiliary dictionaries and c r e a t i o n  of whole systems for 

automatic lexicographic work. In their reports, Yu. N. Marchuk, 

N. G. Tikhonova, and I. I. Oubine ( a l l  of ACT, Moscow) inforrhed 

the participants of the seminar of the work now being done to 

develop a bilingual automatic lexicographic system to compile 

frequency and semantic frequency d i c t i o n a r i e s  and bilingual con- 

cordances as auxiliary material for En dictionaries. 

E. V. ~ertei and V. A. Vertel (State  Institute of Foreigh 

Languages, Minsk) submitted a joint report on the elaboration of 

an a l g o r i t h  andd,a seroof programs to compile a frequenc.y-alphabetic 

dictionary and concordance on a medium-size computer. The s e t  

of programs is designed to process an original text of up to 

300,000 words. 

An interesting report on the compilation of a xcverse French 

dictionary was submitted by E. L. Kozmina (Applied Mothematics 

Institute, Moscow), who worked out a method of g e t t i n g  a wordform 

by its ultima or by one wordform representing a whole class of 
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wozds inflecting uniformly. This method makes it possible to 

reduce a reverse dictionary of word-forms to the size of an 

ordinary d i c  tione ry . 
In t h i s  sess ion the pa r t i c ipan t s  i n  the Seminar discussed 

the principles of compilation of MT dictionaries and came t o  

the  conclusion that it is necessary: 

- to considel: an MT system as a whole in which all parts are 

interlocked, while the dictionary is its principal component; 

- to design M systems for sublanguages and consequently 

cofnpile automatic dictionaries for well-defined topics; 

to pay special attention to strict selection of entries 

for automatic dictionaries, and for this purpose compile various 

auxiliary dictionari'es and concordances; 

- to increase the volume of diverse syntactic, semantic, 
and lexical information in automatic dictionaries; 

- to attach great importance to the structure of automatic 
dictionaries. According to a number of the participants of the 

seminar, the optimum structure is a combination of a dictionary 

of stems and a dictionary of wcrdforrps. The dictionary of word- 

forms contains more frequent words and the dictionary of stems 

contains the less frequent words. 

The section on automatic analysis and synthesis of texts 

attracted the largest number of reports, reflecting the intense 

interest of linguists in these important parts of MT systems. 

A series of interconnected repor t s  was read by scientific workers 

of the Computational Center of Leningrad State University Dr. 
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G. S. Tseit in proposes t o  use f o r  automatic syntactic analysis 

models which do not s imply contain a s e t  of ru les  f o r  construc- 

t i o n  (or " f i l t e r ing" )  of admissible syntactic structures but 

a l so  mark out among these  r u l e s  more or less "preferable" ("nor- 

mal", "nuclear", "productivet') . B . M .  Leikina (Leningrad S ta te  

University) i s  working on a model. of an English grammar which 

permits under c e r t a i n  l imi t a t ions  nonprojectivity while f u l f i l l -  

ing the p r o j e c t i v i t y  demands fo r  the majority of cases. A t  

present this group i s  working on a  more complicated model which 

takes i n t o  account among other things the  order of establishment 

of syn tac t i c  l i nks  i n  a p a r t i c u l a r  s t ructure '  A number of expe- 

riments have been ca r r i ed  out  with t he  first var i an t  of this 

g r a m a r .  These experiments were aimed a t  checking the  presence 

of the  c o r r e c t  ana lys i s  and absence of a f ixed incor rec t  analys is  

and were carried out under the  condit ions of man-machine in t e rac t ion  

during which a p a r t  of t he  intermediate r e s u l t s  were rejected by 

the  man. Complete ana lys i s  has been tes ted  only on severa l  

sentences. 

The pr inc ip les  of analys is  i n  the ARAT system were expounded 

i n  th i s*  sec t ion .  Besides the  r epor t  of Z .  M .  Shaljagina a l ready 

mentioned, th ree  r epor t s  on less general problems were read: 

L.  A .  Afonasjeva, "Disambiguation of homonymy i n  che ARAT system:', 

'P. N .  Nikanorova, "Preposit ions i n  the ARAT system", and 0. A .  

Sternova, On a model of Russian in f lex ion  i n  t h e  ARAT system" 

(all State I n s t i t u t e  of Foreign Languages, Moscow). I n  t h i s  MT 

system the disambiguation of homonymy i s  not  s ingled out i n t o  a  
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separate block but is carried out during the analysis simulta- 

neously with the fulfillment of other tasks~. Prepositions in 

the ARAT system are tteated like any other lexical unit of the 

text. Meaningless preposici~ns, 1 . e .  prepositions serving as 

surface-syntactic indications of strong government and having no 

influence o* the meaning of the text are eliminated during the 

transiti.611 £&om combined syntactic structure (CSC) to semantic 

representation. Meaningful prepositions, i.e. prepositions 

having theik own meaning, are elements of the semantic structure 

and are prederved during the transition from CSC to semantic 

representation. 

E. E. Lovtsky (ACT, Moscow) proposed formal means for the 

descrfption of the syntax of riatural languages. The description 

is qn oriented graph, in the nodes of which are symbols of syn- 

tactic classes and of subgrap The in£ ormation on the 

dependency structure of string.: is recorded on the edges of 

the graph. The description of a natural language syntax, made 

with the help of the suggested formal means, can be used in a 

system of automatic syntactic znalysis. For the analysis of a 

phrase, it is necessary to find in the graph all occurrences of 

astringof syntactic classes corresponding to this phrase and to 

read from the edges of the graph me information about the struc- 
ture of the string. This procedure is done automatically by a 

special algorithm, As a result of the analysis we get immediate 

constituent trees and dependency trees of the analyzed phrase. 

In case several trees correspond to the analyzed phrase then the 



choice of the tree coryesponding to the lexical units of the 

phrase is made on the basis of the  information contained i n  the 

automqtic dfctionary. The said d e s c r i p t i o n  is being done for 

the analysis of English scientific and technical texts .  

The j o i n t  r e p o r t  of E. Benesova, A.. Bemova, S .  Machova, 

and J. Panevova (Czechoslovakia) contains characteristics of 

cardinal components and principles of functional generative 

description designed to get semantic representations which in 

heir turn  are the  b a s i s  f o r  synthesis of sentences of a natura l  

language. 

Other reports a t  the section on automatic analysis and 

synthesis of t ex t s  were of a l e s s  general character .  D r .  

Klimonov (GDR) presented a s e t  of c r i t e r i a  for automatic iden- 

t i f i c a t i o n  of antecedents of personal and possessive pronouns 

in' Russian and German. Dr. S tarke (GDR) read a report on a 

method of transformation of Russian structures with German 

equivalents having d i f f e ren t  dependency representations.  Each 

transformation jrs performed by means of elementary operations: 

insertion, dele t ion,  a l t e r a t i o n  of a node, e t c .  

The reports submitted to th@ section on semantic analysis 

touched on some narrow probleqs. A number of reports show t h e i r  

au thor ' s  e f f o r t s  t o  solve t he i r  problems within the framework of 

automatic t ex t  processing. These reports  are the d e f i n i t i o n  of 

the concept of answer i n  question-answer s t ructures  of texts 

( D r .  Konrad, GDR); semantics of prepositions (Leontjeva, ACT, 

Moscow) arci Nikit ina ( I n s t i t u t e  of Linguistics, Academy of 
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Sciences, Moscow); semantic and syntactic analysis of Rus~ian 

words with the meaning "quantity" (I1 j in and Smirnova , Leningrad 

State University) ; communicative structure of the 'Engltdh sen- 

teace (Korolev, ACT, Moscow) ; semantic analysis of headiqgs of 

Japanese patents (~einaiovk, .Samari~a, and Shevenko, Insf itute 

of oriental  Studies, Academy of Sciences, Moscaw) . 
An interesting report was submitted by N. A. Kuzemskaya and 

Dr. E. F. Skorokhodko (Institute o f  Cybernetics, Kiev), who re- 

ported work on quantitative criteria for estimation of transla- 

tion quality. They propose to solve this problem with the help 

of a semantic language which would meet the following conditions: 

(a) a b i l i t y  to express the required information; (b) possibility 

of getting the necessary quantitative est imates;  (c) possibility 

of translating into this semantic language from t h ~  original 

language and from t?he language of translation. 

Semantic networks can be used as such a semantic language. 

Comparison of two speech semantic networks--the primary corre- 

sponding to the original text and the secondary to the text. of 

the translation--makes it possible to define a number of para- 

meters characterizing various aspects of the quality of the 

translation. The main aspects of translation quality are com- 

pleteness and accuracy. Completeness is calculated from the  

propor t ion  of the primary network contained in the second, and 

accuracy from the proportion of the secondary that coincides 

with the primary. 



The problem of automatic recognition of key words in text 

was t h e  main concern of the reports of R .  A .  Kovalevitch, V. A. 

Sorkina (State Institute of Foreign Languages, Minsk), and G. S 

Osipov, A ;  I. Chaplj a (MaQachkala State University) . Kovalevitch 

and Sorkina singled out more than 50 elementary semantic units 

and, relying on formal characteristics o f  the text and using 

distributiorial statisticdl methods, they singled out and formal- 

ized rules of combination of elementary semantic units in free 

word-groups. The result of the analysis i s  a matrix of relations 

of components in English word groups and their Russian transla- 

tions with all necessary grammatical information. The set of 

formal characteristics of all components of a free English word 

group determines the corresponding Russian equivalent. In their 

report, Osipov and Chaplja spoke about an attempt to construct 

(by the thesaurus method) formal means useful. for elaboration 

of an algorithm of recognition of key words in a text. These 

authors build this formal apparatus on the basis of estimating 

he degree of synonymy of words in the structures of the input text. 

To our regret it should be admitted that i n  spite of the 

universally recognized importance of the semantic component for 

MT, the seminar lacked reports in which authors put fiorward 

methods and instrments of formal representation of word meanings 

for' the solution of problems of analysis and synthesis of texts 

during MT. The participants of the seminar did not pay sufficient 

attention to the search f o r  optimum ways of elaborating formal 

semantic languages for MT.. 
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Ip the software section, tbn reports wexe made, three of 

which are characterized by a broad approach t o  this important 

part of flT systemg, These are the repor ts  of N. A .  K t ~ p k o  and 

G. S. Tseitin (Leningrad State University), V. S. Krisevitch 

and I. V. Sovpel (Institute of Foreign Languages, Minsk), and 

D. M. Skitnevsky (Institute of Foreign Languages, Irkutsk) 

The j o i n t  repor t  by Krupko and Tseitin sums up the research work 

carried out during the last 13 years, involving development of 

software to be used in computer experiments on MT. At present 

the software of the MT model at the MT laboratory of Leningrad 

State University comprises the following components : (a) the 

system of*symbolic representation of the linguistic content of 

the model; (b) the machine representation of the  linguistic 

content ; (c) the compiler for translating the symbolic represen- 

tation into the machine representation; (d) the interpreter 

which employs t he  machine representation t o  process a given t e x t  

i n  accordance with  the aim of the experiment. Such a structure 

of the software is motivated mostly by the necessity of changing 

the linguistic content in the course of experiments and by the 

impossiblity of keeping in core memory more complicated lin- 

guistic information in the form of a compiled program. The same 

approach with an appropriate shift in the structural role o f  

each of the component parts seems, in the opinion of the authors 

of the report, to be quite reasonable in developi~g practical Fp 

systems. 
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The r e p o r t  by Skitnevsky considers some basic principles bf 

software develbprnent for linguistic investigations. The main 

idea of Skitnevsky's model is t o  consider 8s interdependent the 

following three levels of software : (a) the conceptual level-- 

a model o f  linguistic process; (b) the compositional level--an 

input languake; (c) the programming level-- the implementation 

system,. The development of software includes the following five 

stages: the f i r s t  stage i s  an analysis of a s e t  of algorithms 

which a r e  given i n  t h e i r  verbal descr ip t ion  ( i . e .  as  f low c h a r t s ) .  

The analysis results in an informal def ini t ion of the class of 

algorithms. The second stage consists in s ~ e c i f y i n g  this formal 

definition. As a result we have a l og ica l  and mathematical 

framework, which i s  a sufficiently precise and dynamic descrip-  

t i o n  o f  basic concepts occurring in the informal d e f i n i t i o n  

(MODEC). A t  the t h i r d  s tage  a data  bank and a service program 

package using the standard software are  formed on the basis of 

the set of objec ts  and operations of,the model. The four th  stage 

cons i s t s  of working o u t  an input language which permits tbe user 

t o  s t a t e  h i s  tasks i n  terms of  t he  MODEL. The f i f t h  stage 

designs an opera t ional  system which uges the standard software 

and remains i n t ac t  i n  respect t o  relatively extend-ed MODEL, its 

data bank and service program package. The MODEL built along 

these l i n e s  and an input language form a convenient metalanguage 

f o r  the description of the computer semantics of natural languages. 

The report by Krisevitch and Sovpel emphasizes that an MT 

system operates with large information f i l e s  including input and 
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autput,  automatic dictionaries containing grammatical and semantic 

information; therefore the efficiency of an MT system depends t o  

a grear extent on the degree of optimization of information pro- 

cessing.  The authors believe t ha t  the  eff iciency of use of 

storage and the minimization of average access time a r e  deter-  

mined by such factors  as the nature of information, the request 

frequency, and the  properties of s torage devices,. In keepin8 

with ~ h e s e  pr inc ip les ,  the authors constructed t h e i r  model of the  

information base fo r  an MT system. The other repor ts  discuss 

less general problems of software re la t ing  t o  automatic t ex t  

processing. The report  by N .  G .  .Arsentjeva (ACT, Moscow) 

desctibes the results of the machine experiment which was aimed 

a t  forming surface syntact ical  cha rac te r i s t i c s  of a word on the 

basis  of i t s  semantic descript ioh.  The input information i s  a 

semantic 'descrLption of some word, represented as  a formula COT- 

ta ining semantic elt?mentl$ and operation s igns .  The author has 

devised an a l g ~ r i t h m  whish supplies  t he  l ingu i s t  w i th  a l i s t  of 

possible real izqt ions  i n  the t ex t  of the syntact ic  pattern1 of 

the processed word on the bas.is of the semantic descript ion of 

the word, i t s  syntact ic  pat tern  and some other l i ngu i s t i c  infor-  

mation. The program'is wri t ten i n  the algorithmic language o f  

recursive functions. The experiment shows tha t  the sa id  lan- 

guage i s  qu i t e  applicable for  l i ngu i s t i c  purposes. 

S .  A .  Ananjevsky and P I Serdukov ( I n s t i t u t e  of Cybernetics, 

Kiev) informed the seminar p f  t he i r  work on the devel~pment of  

a system of automatic syntact ic  analysis  of tex t  f o r  purposes of 
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automatic abstracting, information r e t r i eva l ,  and MT. The sys- 

tem permits one to ob ta in  the following characteristics of the 

English verb: search area (zone of syntactic dependents OF a 

verb i n  a sentence), positiop of a verb (predicate), which i s  

the i n i t i a l  p o i n t  of the search; the immediate distribution of 

the verb; syntactical compatibility of the verb; syntactic 

compatibility of the dependents (string of verb dependents) , 

This system is implemented on the Minsk432 and permits .one to 

obta in  a complete formal description of syntactical dependencies 

of the English verb. 

The report by L. N. Beljaeva and E. M. Lukjanova (Gertsen 

Pedagogical Institute, Leningrad) formulates principles of 

compiling an automatic polytechnical dictionary for MT. The 

dictionary is a system of sets of linguistic data as weli as 

algorithmic, linguistic, and programing  units of a Russian 

t e x t ,  d i f f e r e n t  for d i f f e r e n t  l i n g u i s t i c  algorithms. The struc- 

ture of such a polytechnical dictionary gives the possibility of 

organizing this system as a linguistic data bank. E. V. Krukova 

and T. I. Gushchina reported the results of the application of 

the PL/I language for an automatic analysis of t e x t s .  The 

authors have written a number of programs in P L / I ,  designed to 

compile frequency and reverse d'ictionaries, for morphological 

analysis of Russian wbrds, and for resolution of ambiguity of 

French nouns. In their opinion, PL/I is well. suited to the 

purposes of automatic text processing. 
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Subming it up, it should be noted thar: the reports submitted 

to this section varied considerably from elre point of view of t he  

problems discussed and the methods employed due to lack of uni 

fjrmit,y in using programming languages and types  of computers 

The main characteristic feature o f  the seminar, i n  our 

opinion, is an emphasis on developing p.ractica1 systems of MT 

f o r  well-defined sublangaages of nahral languages r a t h e r  than 

devising global language models of which MT is only a component. 

The most essential thing now is not t o  carry out experiments 

but to develop pract ical  systems of MT opera t ing  on a large 

scale .  

At the concluding session the participants of the seminar 

adopted a memorandum which admitted the importance of the 

seminar for the development of practical MT systems and appealed 

to ACT and the International Centre of Scientific and Technical 

Infomation to hold another seminar in Moscow in 1977. The 

participants of the seminar think it necessary t o  promote further 

coordinatiop and integration of research in MT in the USSR as 

well a s  i n  the framework of the Tnternational System of Scien- 

tific and Technical Information. They find it reasonable t o  

determine the main body responsible for problems and to entrust 

ACT with this important task. 
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T+nr~pP direct~d kowsrds vrcherllcnl t ransl ation, this 

vnl-~rnc is rot: concerned sole1 y w l t F  n r ~ c t  ical ~@p'reo+s of 

l i n n , . l ~ t t c s .  There i s  sn e x p ~ ~ s a t * d ,  Aesi re tn A C V C ~ O ~  f ~ ~ r n n l  

+henr+es at a l l  lenpriape strata; as t h e  au thor8  rqr?llze tbat 

A ~ 0 2 l d ,  ~ . ~ @ D P O ~ I C R ~  hasle, i s  required for s . t~r? i f l rant  prrfress 

~ ) t  the lnractlcaJ1 o r  applin4 levf i l .  The wnp t n  b i ~ l l r l  0 tmrp- 

1~tAr~-  rnnchjnp, 1 I- f s  R P P I I ~ ~ ,  9s t n  mode? I t  or hvrnpr! s p w r h  

bekavior, I\ person's nnrn~n'ir ccs!y$tenc~ is F P F ~  f s s k r d  111 p i s  

~htllfy +n cxnram w d  vnderst~rd ~i rn i ' l a r i t l e r  a?? e ! f f ~ r e a c ~ r  

rsf mt!anj?s. A ecmant3c theory ~ u s t  a c r o ? ~ n t  f o r  how a acrsor 

can underst~nd nn ~ '~ t t~ l r c? r , c~?  i n  owe I ~ Y P ~ ~ ~ F P C  nfid n r o 6 1 l c ~  z r  

u t t e r e ~ c e  t h a t  ' $ e m s  the e~arnc! th5n~' ir. a sccorrd lanpvnyp. 

Tbs r ~ q ~ c t  t;y of the  ?mean evcekcr t o  arall yzo nqd ~ y n t h ~ s i  ec 

snoken end wpittler. nature1 l ~ n q t a ~ p ~  ~ ~ F C C T ~ : Y ~ P S   st b ~ Q T -  

( ? O P P O F ~ ~ ; P ~  i r l t o  t h e  ~ r c 4 n a ' l a k . i ~ ~  rtar)lL?c, Tbc F r r ~ r ~ w  1 i n m i  s t s t  

e a p b ~ ~ f s  PP R ~ ~ I S S ~ S  ar.d sv~theslr: prrhnnr c - i v r ~  fh i r  t h r c . r j r ~ ,  

a8 v i  ~ w c d  frnm Shovx&vl s frsmework, tho rherdctpr n? hpvf'nrrn- 

arcel mgdel e as opposed t o  1 comnatercc m q d ~ ? s ,  

The meanlhp-text model d e v ~ !  oaed by t h e  Ptnsccw 7 i r rwi  p t s  

irzcornorstes a rneta-lanptmpe f o r  exnre~sirv enfries IT a d j  

k3 onary snd rules f o r  e~t.abl , j  S ~ ~ P P  a C ~ P ~ C S I V P ~ P ~ P P  ~ P ~ ~ P P Y  

8e1~ lav t jc  ~ t r i ~ c t , ~ a ~ e s  mil t h e i r  nl.mc.t,ir o* rrranh.lc reali7ation~. 

The d5ctionarv I s  t o  c n n f , ~ S ~  a12 se~antic ivfcrlrlat?nn needed 

f o r  the analysis erd synthesis of ut te rances .  The ~ t n n h a s j s  

an dictionarv constrvctlon, as indicated bv +be t'prrr "1 e y i  P P ~  

semanticsI1 in the v o l u ~ e  t i t l e ,  ref 1-acts t h e  t r a d i  tioral Snv; r+ 



1 n t  erest *1rl l e x i c e l o ~ v .  The v n l u a ~  provides A wpp.7 +G c' i r*f--* 

rnntion fin d i i i c t lon~ry  m t r j e s  o r  1 ~ x 9 ~ ~ 1  +te* t~ f i  n f  vnn! qSqr +4v*t:zq 

t h e  mast part. Hnwcvrr , there are: malty t**r\o~*arl--+ csl -FP-F 

Also, the  n n t ~ ~ r i i l  I R ~ ~ ; I ~ ~ P P  vaI\l,re 3~ r :w+ of +*wr ~ r l p t - y ~  

is Rllssiqn, so ~ n ~ r r ~ i a + . i r ~  8 1 7  rf ~ J : P  s::btlcr re+*+C* -?* ' J -  'T 

nr s u t b n n  4s  ~ p t  R ? W ? I ~ P  ppsy for PFP 1+~ ,  18  ;$rt ? p ~ p r ' i t c r a  p:' 

R u s s I , ~ r , ,  

B p f o v ~  i r ? e ? c ~ + + r ~  P b t t  atrr\r:+ +j-e r f i m h e ~ t  r\f g p , ~ ) .  t 

f o ~ ~ r  t op i c s  - t c n u e r ~ d  3~ t r l s  VC:~.EXII.~:P F F P E ~ ~ C !  be **p*+ iC\r_eC+, 

F i r s t ,  ncre o f  tbp nfineps d m 1  exn7 i r i t 'y  wrrC1. tl-c *nckn-  p q l -  

taint Ive  mtestir7n @f tbt- s ~ ~ t a c t i c a J  P E P +  ~f t h e  r - . , ~  a v  - 4 . 4  r ~ i , , ,  

t h n t  I s ,  with w b ~ r p .  r n + l ~ p a l  !SY~::P.PPF s i + l : ~ t p d  !r, t+ 

Cbomsky hierarchy of f o r ~ ~ . l  18arn1~tcrp.  S ~ ~ C P )   st^^^+^ t -,- 

F R ~ ~ I Y ' R ~  ~ R ~ P \ ~ ~ P P , S  P I I P ~  b w~C'!ll"$j P? 3 f f?:7 1 tr f l t l t ~ ~ r ? ~ t p $  l?j  a + b  

qualitv nechnnioal ~ F P . F S ~ R ~ ~ V P  i s  t~ h~ C t ' a s i h > ~  (?TI ~ 1 7 3 ~ ~ ~  

e . ,  I. A .  Npllruk ernvlcys v ~ l l r ~  Sreris!, c~n;? : t - f l t ? r r  r.:kick 

annear t o  be e t  l ~ e s t  as s t ro rc r  as c ~ v t e x t  % r b s i t i ~ r ~  ~ 7 7 7 ~ s  I 

t h e  volurre i ~ d l c a t e s  1Sr~es of delfritstior 03 + F + P  ~ ~ : e s t ! , r .  

The formal nronerties of t h e  i n t e r l i r p n r ,  sore- ~f wPicb f i r e  

aye a l p ~ ~ i t h r n ~ ;  fop  p a r p i n o  (thnt~q?? O ~ P  P C T " F ~ ? F ~  b$ 1 .  S .  

penerative power cf ratuya1 ? P ~ V ~ * R ~ S .  T P l r d ,  +l*nnck + b m e  



lrtnpuapes and t h e  need f o r  Carnnnian r - :  ninp postul~tcs, there 

is no ~ ~ R C - I S S ~ O P  of exft.ctl;y what k i n d  of lo~ls 11nd~r13es n s t u r -  

a1 I~npuapps. TB first-ordar l o p i c  suf f lc len t ,  0" I s  t h r r e  nerd 

f o r  such svstevs as t j n e  tlloal.'p of mad 'Al  or t e l i se  1or3cs? A l s o  

not  f u l l y  addrpssed  ?s the quret , inn as to how semantic Infar- 

m t i a n   tillze zed by R ~)e+mn In t h e  anrzlysls ,. and syvtbrs . is  of 

l~fterrmces 1s t o  h~ F ? X \ ~ P ~ S ~ F ~  I n  R T o ~ ~ c R ~  ~ R ~ P I I S ~ ~ ~ P ,  ~ c n t ~ l r e d  

ir, the speaker's 'theory.!. Fourth, t h e  nlle~ed dictincary- 

encvclopedia dist4~otion a ~ d  r e l a t rd  concppts a s  t r ~ n t e d  

hv, fo r  exnmnle, C n m a ~  or- Fodor and K n t z  s m w t 1  ?red hvt 

n n t  analgz_rd - ir - d~tail; 

V. V. Ivanoy's two ~ b o r t  payers wrlttcr, in 3047 h t r o d u o e  

the volume, prwert  in^ anal  o ~ i e r :  between p h a ~ o l  opic-ll  and 

semantic s ~ ~ s t - ~ ~ s ,  Neutralizatj ~r of rhcno1  OF^ cal cartrnp'ts 

can be seen aR havjnp a ~aral7el or t,hp srnart3c level, Ivanov 

a lso  nbints out t h a t ,  just as  d l s t i r c t l v a  f e a t u r e s  Pave b e e r  

used t o  ckaractrriae nbanernes, so sere~t!c f~atureo can he 

used to ch~*sc+prirg seflsvt3.n iani ts. Sevant4 c features s h o u l d  

be i n c o r ~ o r a t e d  in t b e  pachine l n t e r l i n m a ,  at rreneral form of 

rearesentat.ion or ' lanma~e into which a source  l e n p ~ l a ~ e  i s  

anslyzed and from which a tanpet l a n ~ u a p e  is svnthesi~.ed.  

Wi thout  univerElals such as the semarlbic features renreser ted  

ir t h e  i n t e r l i n m a ,  translation from one ~ ~ t u r a l  lanpuape to 

another would n o t  he possible. 

In the thirc) oaper of the volume, I. 8 .  Mel Cuk n r o v i d e s  

an ordered system of rules f o r  d p t e r m i n i n ~  the ~ e n d f ? r  of Frcncb 
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nnuns from t h e i r  evdlnps. A camnact ~ l r d  corsistr~nt  FT"+W of 

r n 2 ~ s  I s  r r r d ~ d  f o r  s ~ ~ c h  enpl.iratlcms R F P  1 ~ n p 1 1 ~ t - e  I p q m + n ~  qrld 

oomputation~l l i n ~ l ~ i  s t i ca  a s  well as t'or t P e r r r t l a a 1  realsnr,e. 

Manv svs-tcms of rnlea to he f o ~ ~ n d  lr the l i t e r ~ t ~ ~ r e  nrc  e j  tbp? 

f k r  t o o  ccrmnlcx to h~ ~ n + l i e d  by clnr 7enr~ lrg  a srcnnd 3 ~ r . r u ~ r &  

or nra not s~~t 'f  I c i ~ r t l  nxplq r l  t nnd ri porplls t F bfi PC' 7 owrd 

by one whh ? F r o t  n r n t i v n  snenkerb, at i rh 7 ~ 0 . ~  m r p h n p l i  y r f : r  

t - r ~ r s l n t ~ b l c  i n t o  R ~ ~ @ r * r ~ r r m 2 r . ~ r  'Janpue~a,  Kel l r j :k  r ~ n t c l y ~ :  

stntj?timFh techriqtles I I S ~ P  4 f r ~ q l l ~ n ~ y  E i  f c 4  n??a-y tn ~ r r i a ~  

at. a13 economiczl svstem of rvles accountirp f o r  most of tF,p 

1 i r P 1 1 j  s t i c  da ta .  

T r  ItA FMP! of' S~avlsh Cor,iurratiortt, Nellcuk ~ v t l i r * e s  a 

un9vers~1 con i ~ ~ a t j  OW P ~ ~ P I  pnd nn.r\'J i PS i t  tfi Spami ph,  T1?q 

model  does r o t  n r o v ? f i ~  a ~ e v e r a t i v e  prapTar ?rr t h o  1 1  Y P ~ ) S P  

but r ~ t H n y  n t r r n p l q t ~ r  which m ~ ? p  t b ~  v p ~ n 3 r r p  of w ~ ? % $ - f n r m r  

imto t h p i r  nho~etjc PF rrsrhir v n l  i r a t i r w  iv: m 7 1 r h  s4mp 

way as ' I p t t ~ r  PanerI: IF t h e  V O ~ I I I F P  d e ~ r r i b e  t h e  svnl-).lesi!: nf 

a t o r p e t  l a n n t l a ~ e  t e x t  from i t s  v e ~ r ~ s c ? n . t s + l n n '  !m t k ~  i r ? . t ~ r ~ '  

l l n ~ u a ,  

T h e  centra'l t e r r r ~  Dsyrtqctical r r e n r . i ~ ~ ~ ~ ,  I 1 I ~ x i c a 1  f n e a r i r . ~ ~ ~ ,  

8nd "cl .ra~rnn t i'~a'1- ~ e a r l l  npt l  a re  d e f  i npd h 1 k i r the f i f t)l 

varier, and he r l e s c r f b ~ s  a n  -pep+ c f  t h e  r~nstructioy ~f t h ~  

?n t e r I i r a - : a  in these ~ P V ~ J S .  The i r ) , t ~ 4  irwm can, be viewed as 

a forpa l  lpnmaqe e m h o d y i a ~  a71 ard n ~ l v  t h e  s ~ ~ a ~ t l c  i > r i v e r ~ a l ~  

sf nat11ra1 l ~ r r n ~ a p $ s ,  Since ~ r r a ~ ~ ~ f - I C P ~  n w a n i w ~ - s  sye m o t -  1 : ~ i -  
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WASHINGTON DEVELOPMENTS 

FCC REJECTS AT$T DATASPEED 40 FILING 

The Federal Communications Commission (FCC), through its Common Carrier Bureau, has 
rej ected AT&T1 s tariff filing (WashCngton Report, 2/76) for the Dataspeed 40 terml- 
nal device, which sought to offer the device in connection with voice grade or Datn- 
phone Digital Service (DDS) private line channels. l'he effect of the ruling will 
be to preclude ATGT from offwing the Dataspeed 40/4, either directly dr through an 
unregulated subsidiary . 
Background. The FCC decision was based ultimately on whether the Dataspeed 40 was 
characterized as a "data  communication^^^ or %ta processingI1 device. If it were 
the former, it could be offered by ATGT as a c o m n  carrier; ~f it were a data pro- 
cessing device, however, it could not be offered. The FCC ruled in its 1971 llCom- 
puter Inquiryv1 (Docket No. 16979) that communications common carriers may not di- 
rectly provide data processing services; while this ruling would have allowed ATET 
to provide the Dataspeed 40 (as a data processing device] offering through an un- 
regulated subsidiary, ATET was precluded from even this latter optlon by an agree- 
ment in an earlier consent decree with the U.S, Department of Justj ce, to the effect 
that ATGT would not enter an unregulated industry such as the data processing in- 
dustry. 

Rationate of the decision. In ruling on the proposed tariff the FCC stated that it 
must consider "all the relevant factors, such as the technical characteristics of 
the equipment, as as st8 intended uses." (Emphasis supplied.) 

The ruling distinquished between two class& of equipment, one in which equipment 
was designed and marketed for terminal-to-terminal message exchange, and another 
in which equipment was designed and marketed for the input, output, formatting and 
conversion of computer-based data, L e . ,  intended for interaction with a computer. 
The Commission found the Dataspeed 40/4 to be equipment llwhose pritnary function, 
design, and marketing is as an integral p3rt of a data processing service involving 
the programmed interaction of the terminal device and a ~entral computer processing 
and/or storage unit;" more specifically, it found the device intended to be a sub- 
stitute for the IBM 3270 and similar equipment. The Commission noted that the Data- 
speed 40 was not capable of terminal-to-terminal communication (w~thout the use of 
additional data processing support) , and emphasized that it was clearly not intended 
for this purpose, in either its design or marketing. 

fie ruling also indicated concern over possible unfair com7etition related to the 
Dataspeed 40. The petitioners opposing the Dataspeed 40 h ~ d  indicated a fear that 
if the device were offered by ATGT directly, it would be cross-subsidized by other 
9'FET offerings, thus giving the common carrier an advantage in a non-rcgulated com- 
petitive market (i. e., computer peripherals) . Indeed, the rationale of the Computer 
Inquiry in requiring common carriers to offer data processing services only through 
subsidiaries was to make cross-subsidies from a coinmon carrier to its subsidiary 
easily detectable. 



Possible further inquiry. In discussing the consent decree itself, the Commission 
said that "we believe the appropriate manner to dea l  with this problem is through 
a petition seeking a revision of the Commission's rules, as well as a possible r c  
opening of the 1956 consent judgement." This statement appears to substantiate in- 
formal comments that the* FCC i s  considering a now Computer I'nquiry. 

Recently-appointed Secretpry of Commerce Elliot Richardson has announced a new pro- 
gram with the objective-, i h  part, of developing long-term technology policy which 
would contribute to protecting "America's vita l  interests in evolving frontiers . I 1  

Richardson noted that U .S .  economic development and our quality of life h&e depend- 
ed on fundamental research and dcvclopmcnt of advanced technology, gasect on his 
concern that the U.S. qay be unde~invcsting in research and tcchaology dcvelopmcnt, 
Richardson has directed his Assistant Secretary fop science and Technology (Bctsy 
Anckcr- Johnsqn) to perfonn a compi.cl~ensive reviar and analysis of U.S . technology 
policy. He also announced the creation o f  a deptlrtnlentnl "Regulatory Policy Com- 
mittee" to develop positions on regulatory issues. Seen in the context of Presldent 
Fordts program to reduce ~cderai regulation, it would appear that the new Commerce 
committee is likely to have a deregulatory orientation. 

INTERAGENCY COMMITTEE ON A?P HOLDS PLANNING CONFERENCE 

The Ingeragency Committee on ADP (automated data processing), a group comprised of 
ADP policy officials and managers from the various Federal agencies, recently held 
a major' conference on Federal ADP planning. The conference, which was closed to the 
public, was devoted to presentations by ~ongressional and Executive Branch spokcs- 
men, and to discussion of prominent Federal N)P issues: centralization of ADP man- 
agement, executive-legislative relationships, management information systems, pcr- 
sonnel management, publlc/private sector responsibilities, and sharing of computer 
resources. 

Congressman Charles Rose, Chairman of the House Ad Hoc Subcommittee on Computers, 
warned the Federal agencies that dhey would have difficulty in obtaining funds for 
ADP services and equipment if they did not improve their ability to explain Executive 
Branch ADP requirements to the Cbngress, Speaking for the National Bureau of Stan- 
dards, Dr. Ruth Davis described her agency's activities to implement the Brooks Act; 
she noted that despite NBS proposals, "there Femainsf no means fbr insur ing  compli- 
ance with Federal information processing. standards .I1 I n  the  area'of personnel man- 
agement, the conference participants offered several reco~nmendatiom* for further de- 
velopme~~t by the Civil Service Commission and the Interagency Committee, including 
the fostering of professionalism through a formalized certification and testing pro- 
gram, and the strengthening of Civil Service quallflcations standards. 

VICE PRESIDENT ROCKEFELLER ANNOUNCES INFORNATION POLICY STUDY 

Vice President Nelson Rockefeller recently announced that Presldent Ford had dircc- 
ted the Domestic Council Committee on the Right of Privacy (chaired by Rockefeller) 
to undertake a comprehensive study of issues related to "informaLion poll~y.~~ The 
Vice President sta ted  thaf lt[t7 he Committee will examine a number of critical Issues 
facing this country, including the political, social ,  economic and international 
consequences of our economy's growing information sector. Specific issues, such as 



the impact of computer and related technqlogies, the relationship between privacy 
and freedom of information, and access ta information and information delivery sys- 
tems will also be considered." me study will produce q report, due September 1, 
1976, with recommendations an how the Federal governlncnt should organize to deal 
with matters of information policy; the Dpmcstic Council Privacy Committee itself 
is not ftuided beyond October 1, 1976, and is expected t o  cease operation at that 
time. 

EFTS COMMISSION HOLDS SECOND MEETING IN WASHINGTON 

The National Commission on Electronic Fund Transfers held in March its second meet- 
fng. The Cohunissioners decided that they would not comment on the Federal Reservc 
System's proposed Regulation 3, br other regulations proposed by any Federal or 
state  agencies, until they are prepqred to take a position on the basis of tllorough 
investigation, The Commissioners also voted 3gainst a proposal to urge the States 
to abstain from acting upon state EFTS legislation until the National Commission 
produces its report, on the grounds that suclr action would be inconsistent with 
Congress earlier refusal to impose a moratorium on state EFTS legislation. 

ABZUG HEARINGS ON C O h ~ N I C A T I O N S  INTERCEPTION 

Rep. Bella Abzug @ .Y.), Chairman of the House Subcommittee on Government Information 
and Individual Rights, recently held hearings on interception of non-voice communi- 
cations (i. e., cable traffic) by U.S . intelligence agencies. The Subcommittee heard 
testimony from Weste'm Union International, RCA Global Comnunications, and I T T  World 
Communications. The hearings further pursued an earlier Senate inv'estigation which 
had revealed that the National Security Agency intercepted cables from U .S. carriers 
by either picking up messages directly at their offices, or electronically inter- 
cepting them using its own electronic intelligence facilities outside the continental 
United Sthtes. 

CONGRESS HOLDS HEARINGS ON EXPORT OF TECHNOLOGY 

Both the Senate and the House recently held hearings on the export of U.S. technology, 
and related regulatory mechanisms. In the Senate, Charles Phiyps of Texas Instruments 
(Manager, Strategic Planning] presented the highlights of the so-called Bucy Report 
prspared by the Department of Defense Task Force on Export of U.S. Technology. Among 
its many findings the Bucy Report concluded that non-communist nations, including 
thoseof Third World and particularly those of the Middle East, are "potential pipe- 
lines" for the transfer of high technology to communist nations. The Report also 
found that government-to-government scientific exchanges had the potential of trans- 
fering technology very actively, and as such "should be monitored to ensure consist- 
ency with restrictions on export of s t ~ a t e g i c  U.S. design and manufacturing know-how." 

Testifying in both the House and Senate, Peter McCloskey, Presidentrof the Computer 
and Business Equipment Manufacturers Association (CBEbIA) objected-to the lack of clear 
policy guidance in Federal statutes which regulate East-West trade; he specifically 
objected to the "national interestn criteria used in assessing specific license appli- 
cations under the Export Administration Act. McCloskey urged that Department of Com- 
merce Technical Advisory Committees (which include industry representatives) be given 
a greater voice in formulation of policy related to technology export. He also argued 
that criticism of East-West trade policy relating to com2uter technology is unfounded, 
stating that "no significant military contribution has accrued to the U.S.S.R." as a 
result of U.S. computer exports. 



The National Science Foundation (NSF) has published An Analys is  of Federal R&D Rmd- 
ing  by F w t i o n ,  FiscaZ years t869-2976 (#, enclose $1. S O ) .  

ATfiT has f i l e d  with t h e  Federal Communications Commission (FCC) for permission t o  
instal l  and opera te  a switched Dataphone Dig i t a l  Service (DD9). 

The House Committee on Science and Technology plans t o  hold late April  hearings on 
t h e  impact o f  Federal research  and development on the economy, 

Mr. Thomas W. Taylor w i l l  r ep lace  Russell  C. Brown-e as Payments Systems Advisor t o  
the Comptroller o f  the  Currency, and as the Comptroller's representa t ive  t o  the 
EFTS Commission. 

The Department of Defense has c leared  an AFIPS request  for  copies o f  the ARPA Infor-  
mation Processing Techniques Office budget submission to Congress f o r  f i s c a l  year 
1977 ( A ) ;  t h i s  document descr ibes  i n  d e t a i l  t h e  ARPA program out l ined a t  the  re- 
cent AFIPS White House Briefing (Washington Rsport, 3/76). 

The Privacy Protec t ion  Study Commission w i l l  hold public  hearings i n  New Yr~rk on 
April 2 1  and 2 2 ,  on thc  record keeping practices o f  banks, savings and loan asso- 
c i a t i o n s ,  c r e d i t  unions and consumer f inancc companies. 

The National Bureau o f  Standards has published FIPS-PUB 38, GuidcZines for Docmen- 
tution of Computer Programs and Automated Data Sgstcms, (# , enclose 0.35) . 

The Federal Home Loan Bank Board has published (1) a proposal (open for publ ic  com- 
ment through April 12) t o  extend t h e  experimental use of remote se rv ice  u n i t s  
by savings and loan associatiops (S6Lts) t o  December 31, 1977, and (2) a proposed 
r u l e  which would permit savings and loan account holders t o  authorize f luc tua t ing  
payments (e.g., u t i l i t y  b i l l s )  t o  a t h i r d  party, and would alhw SELts t o  accept 
an order from such a t h i r d  pa r ty  (e.g., a u t i l i t y  company) through an automated 
clearinghouse . 

ConpliZation of State and FedemZ Privacy Lkus i s  avai lab le  f o r  $10.00 from *ivacy 
JournoZ, BOX 8844, Washington., D.  C. 26003, 

The National Science Board o f  t h e  National Science Foundation has released a repor t  
e n t i t l e d  Sccence Indigo.tors, 2974 (#, enclose $4.60) which shows a weakening in 
U,S. science and technology. 

AFIPS I N  WASHINGTON 

AFIPS EFTS CdMMITTEE MEETS WITH NATIONAL COMMISSION; CObfiENTS ON REGULAYION 3 

Paul Armer, Chairman of the AFIPS Special  Committee on Electronic Fund Transfer  Sys- 
tems (EFTS), accompanied by t h e  Director  of the AFIPS Washington Office, r ecen t ly  
met v i t h  William Widnall and John Benton, Chairman and Executive Director respect ive-  
l y  o f  the National C~mmission on Elect ronic  Fund Transfers,  t o  discuss  prospective 
AFIPS i n t e r a c t i o n  with the  Commission. Both Widnall and Benton indicated a gener- 
a l l y  favorable r eac t ion  t o  t h e  concept of  providing AFIPS technological exper t i se  
t o  t h e  Commission, and discussions are eXpected t o  continue on developing s p e c i f i c  
mechanisms. 

I n  a separa te  development, Armer provided comment through AFIPS on the  proposed 
amendments to t he  Federal Reserve's Regulation J, which deals with wire t r a n s f e r s  
between Federal Reserve Banks, and o ther  aspects  o f  the Federal Reserve's automated 
payments system. The l e t t e r  comment submitted by Armer was i n i t i a l l y  draf ted  by 
Dan McCracken, Vice Chairman of the  AFIPS committee, and was reviewed by committee 
members p r i o r  t o  submission. 



The conqnents focused on cwo spec i f i c  areas. F i r s t ,  Armer pointed oa t  tha t  while 
privacy and confident ia l i ty  of account information was addressed i n  the amended 
regulation,  the  area was t reated i n  a very cursory manner. In  the  absence of a 
specific definit ion of  "adequate safeguards," prescribed appeal procedures fo r  
consumers, and r e l a t ed  penal t ies  on f inancial  in s t i tu t ions  and t h e i r  employees 
f o r  unauthorized d i ~ c l o s u r e ,  he argued, the  proposed t r e a t m e ~ t  was nearly meaning- 
less. Second, Armer pointed out t h a t  while the press release d e s c r i b i ~ g  the  pro- 
posed amendment made reference t o  Ifpayments on magnetic tape" (and implied the 
t r ans fe r  of  funds by physical delivery of tapes),  the  proposed regulation defined 
acceptable "mediat1 much more broadly than magnetic tape, in a way t h a t  would make 
the Regulation applicable t o  a f u l l  sca le  Electronic Fund Transfer System. Armer 
urged the  Board t o  r e s t r i c t  the def in i t ion  of media t o  only t ransfers  on magnetic 
tape, and t o  gain relevant experience i n  t h i s  area before publishing broad regula- 
t ions  which would reach EFT systems more generally. 

AFlPS PRESIDENT RALSTON URGES CONTU TO EXPLORE COMPUTER-RELATED COPYRIGHT 

The Director of the AFIPS Washington Office met i n  March with s t a f f  members of the  
Natiunal Commission on New Technological Uses af Copyrighted Works and was t o l d  
t h a t  the Commissiork would, a t  i t s  April 1 meetihg i n  New York, determine whether 
it would investigate and make recommendations on copyright matters re la ted  t o  com- 
puter t ethnology (Washington Report, 3/ 76) 

As a r e s u l t ,  AFIPS President Anthony RalSton has writ ten the  Commission, urging 
the  Commissioners t o  go forward with investigation of these tlimportantll issues, 
and t o  make recommendati~ns which wauld lead t o  clarification of the  resevant law. 
Ralston emphasized that AFIPS1 i n t e r s s t  i n  this area i s  n o t  commercial, but  rs ther ,  
tha t  the  Federation wished t o  see the legal treatment of the arca,developed i n  a 
manner which is  technically sound. "Both the Congress and the Federal Judiciary,  
by the nature of these ins t i tu t ions ,  are  i n  a d i f f i c u l t  posit ion t o  consider a l l  
aspects (i.s., legal ,  economic and technical) of [these issues] . l l  Ralston sa id  
i n  h i s  le t te r .  He concluded, [i] t i s  our hope t h a t  yDur Commission w i l l  apply 
i ts unique resources t o  give these issues the considered study which they demand." 

STATUS OF, H.R. 214 PRIVACY LEGISLATION 

Rep. Charles A. Mosher has predicted tha t  H.R. 214, a bill: which would require 
c ~ u r t  orders fo r  government surveil lance of  many kinds of communications, w i l l  
be approved within the month by the House Subcommittee on Courts, Civil  Libert ies 
and the Administration of Just ice .  The b i l l ,  as revised by the Subcommittee, 
is expected t o  include coverage of non-aural interception of e lectronic  commu- 
nications ( i . e . ,  data  communications) sent over wire; AFIPS had e a r l i e r  been ask- 
ed t o  provide technical commenAt upon t h i s  aspect of the b i l l  (Washington Report, 
2/76) While the proposed s t a t u t e  would not reach non-wire data communications, 
it would for  the first time provide Federal s ta tu tory  privacy protection for  com- 
puter data transmissions, telegrms, and other non-verbal trallsmisslons over wire. 



AFIPS COORDINATES 1NFOWC.COMMENT TO STATE DEPARTMENT ON IBZ 

In response t o  a recent Federal government meeting (Washington Report, 3/76) 
discussing U.S. relations with the Intergovernbental Bureau for  Informatics, 
the AFIPS Washington Office coordinated informal comment to the State Dcpart- 
ment, The comments submitted consisted of correspondence frem Dr. Richard I. 
Tanaka, Chairman 09 the AFIPS* International Relations Cornittee. and Mr. Isaac 
Auerbach; former Chairman of the same committee. 

AFIPS societies have permission to use material in the AFIPS Wsrsh.ington Report 
fo r  their own publications, except t ha t  where an a r t i c l e  title appears with an 
"[*)" clearance must first be obtained from the AFIPS Washington Office. Docu- 
ments indicated by the  symbol l l [#) 'T  are available on request to the AFIPS 

, Washington Office. Mere price is noted. make checks payable to " A X E . "  A 
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U .S, SUPREME COURT DENIES SOFTWARE PATENT 

The U.S. Supreme Court has ruled i n  D m  v .  Johnston t h a t  the  program developed 
by Thomas R, Johnston i s  not patentable  under ex i s t ing  law, The Court did not  
reach the broader i s s u e  of  software pa ten tab i l i t y  even though it was spoc i f i cq l ly  
raised by t h e  p e t i t i o n e r  i n  the  case,  C .  Marshall Dann, t h e  C~mmissioner of pa tents  
and Trademarks, While the  Court very properly decided the  cade as narrowly as  
possible ,  Le.,  on Johnston's s p e c i f i c  appl icat ion f o r  patent  as opposed t o  the  
broader question of software pa ten tab i l i t y ,  i t  could conc-eivably have reached t h e  
l a t t e r  i ssue .  

The J o h t o n  program. The Johnston program, which is  being sold as a computer 
program t o  banks and data  processing companies, would read a magnetically encoded 
d i g i t  on customer checks and i n t e r p r e t  it as  a s p e c i f i c  category of  expenditures. 
The program would then s t o r e  and s o r t  t h i s  information such t h a t  it could produce 
a per iodic  statement organized according t o  cus tomer-speci f i e d  categories  . 
Rationale zrnder e&sting patent criteria.  Under e x i s t i n g  law, pa tent  protect ion.  
may be granted only t o  ideas which a r e  new, useful and non-obvious . Each of these  
c r i t e r i a  are a Itterm of.artI1 i n  pa tent  law, having a s p e c i f i c  and de ta i l ed  def in i -  
t ion.  ~tNon-obvious~ i s  taken by the  courts  to  mean t h a t  t he  subject  matter sought 
t o  be patented must not be ltobvious a t  the  time the  invention was made t o  a person 
having ordinary s k i l l  i n  t he  a r t  . . . .I1 The Court found t h a t  Johnston's inven- 
t i o n  was obvious under t h i s  standard f o r  two reasons; first, banks already use 
computers extensively t o  process customer account information (including process- 
ing  mult iple  accounts f o r  the  same customer), and second, t h e  Johnston application, 
was q u i t e  similar t o  an e x i s t i n g  system which used a computer t o  maintain account 
information f o r  the  var ious d iv is ions  of la rge  business en te rp r i se s  . 
S t a h  of softuare patentabitlty. Under the  new Supreme Court ru l ing ,  t h e  ava i l -  
a b i l i t y  of  patent  pro tec t ion  f o r  software remains uncertain.  While some observers 
view t h e  Court Is l imited holding, which did not r u l e  against p a t e n t a b i l i t y  of s o f t -  
ware, as i n  indica t ion  t h a t  it may be wi l l ing  t o  allow patent  pro tec t ion  fo r  pm- 
grams which meet the normal requirements f o r  pa ten tab i l i t y ,  t he  po in t  i s  conjec- 
tural a t  t h i s  time. Within the framework of the law it now stands,  however, it 
remains poss ib le  t h a t  the Supreme Court w i l l  u t l imate ly  r u l e  i n  favor  of software 
pa ten tab i l i t y .  



FCC CHA1RhlA.N ANNOUNCES PROPOSAL FOR NEW COhiPUTER INQUIRY 

Speaking a t  the  recent Fourth Annual Conference on Telecommunications Policy Re- 
search (cosponsored by t h e  Federal Communications Commission [FCC) and the White 
House O f f  ice  of Telccammunications Policy. (OTPg), FCC Chairman Richard Wi1e)r an- 
nounced his proposal f o r  a new FCC llComputer Inquiry" which would re-examine the  
i n t e r r e l a t i o n s h i p  between computer and comnlunications technologies. h'ilcy is spcc- 
i f i c a l l y  proposing t o  t h e  Comrnissiorlers that t h e  FCC i n i t i a t e  n not ice  of inquiry 
and proposed r u l e  making, and t h a t  it undertake a s e r i e s  of pub l i c  sessions which 
would reach both the  commercial and research c a m u n i t i e s  regarding new technolog- 
ies (both current and planned) and t h e i r  appl ica t ions ,  Par t icular ly  s i g n i f i c a n t ,  
Wiley indica ted  an innovative approach i n  which these public sess ions  would become 
p a r t  of  the  record i n  the  formal Conlputer Inquiry proceedings, 

The public sess ions  will be i n  two formats, F i r s t ,  Wilcy indica ted  t h a t  he would 
propose a ''Future Planning Conference" which ubuld be or iented  toward ne\r. develop- 
ments i n  computer coi~ununications and their impact on FCC regulatory respons ib i l i -  
t i e s ;  while  the  Future Planning Confcr'ences are  not  themselve-s new t o  the  FCC, 
Wileyts  proposal t o  incorporate  the t r a n s c r i p t  of the  Conference i n t o  t h e  Computer 
Inquiry record represents  a novel approach t o  obtaining technica l  information from 
the research community-, which i s  no t  normally a party t o  FCC proceedings. Second, 
Wiley described a proposed "Commission Demonstration Programt1 which would supple- 
ment wr i t t en  comments submitted i n  the  course of  the  Computer Inquiry with l i v e  
demonstrations and debate regarding communications equipment (including terminal 
devices).  This  program would attempt t o  e l i c i t  information pe r t a in ing  t o  vendors, 
use r s  and uses of such equipment; vendors would be allowed t o  comnlent on t h e i r  
own as we11 as competitors equipment, 

OTP COmlENTS ON FEDERAL RESERVE'S PROPOSED REGU1,ATION J 

The White House Office of Telccsmmu~ications Fol icy recen t ly  submitted crsmmcnts on 
t h e  Federal Reserve Board's proposed Regulation J .  (See R'L~sl:!)zgtorz .Scp,-rt, 4 / 7 6 ) .  
OTP1s comments indica ted  concern t h a t  the  proposed changes would permit t h e  ac tua l  
provis ion  of EFT se rv ices  by t h e  Federal Reserve, an a c t i v i t y  which would be "in- 
appropriate and unwise." I n  a l e t t e r  t o  the  Director  of  rhc AFIPS Washington Office, 
OTP Acting Director  John Eger described OTP1s s p e c i f i c  concerns: 

" F i r s t ,  we have been witnessing for some t i m e  the steady development by 
t h e  p r i v a t e  s e c t o r  of  the  generic type of  se rv ices  now proposed by the  
Federal  Reserve Board. There do not  appear t o  be any economic o r  tech- 
nological  reasons f o r  the  Federal Reserve t o  involve i t s e l f  i n  the  ac tua l  
provis ion of  these serv ices .  Accordingly, absent any compelling j u s t i f i -  
cat ion f o r  government en t ry  i n t o  t h i s  market, t he  p r i v a t e  sec to r  should 
be l e f t  t o  provide e l e c t r o n i c  funds t r a n s f e r  serv ices  i n  an environment 
t h a t  i s  f r e e  from government operat ional  involvement. 

Our second concern r e l a t e s  t o  t h e  cont ro l  of and access t o  t h e  compre- 
hensive body of  s e n s i t i v e  and conf iden t i a l  f inancial  information t h a t  
w i l l  eventual ly  be carried by e lec t ron ic  funds t r a n s f e r  systems. Opera- 
t i o n  of such systems by the  Federal Reserve would give i t  d i r e c t  and au- 
tomatic access t o  t h i s  information. We se r ious ly  quest ion the wisdom 
of c rea t ing  an environment wherein a government agency xould have such 
ready and unprecedented access t o  t h i s  vast amount o f  information con- 
cerning t h e  day-to-day f i n a n c i a l  a f f a i r s  o f  t h e  publ ic ."  



PRESIDENT SIGNS WHITE .HOUSE SCIENCE ADVISER BILL 

President Ford has signed a compromise version of legislation to establish a 
White House Science Adviser* passed by the House and Senate on April 26, It 
was anticipated that the President would sign the bill, since the compromise 
version was without mest aspects of the Senate bill which he had found 
objectionable (Wasungton Report, 1/76). President Ford is expected to name 
the new science adviser very shortly; amid varcious rumors, Dr, Simon Ramo of 
TRW is considered to be a leading candidate' for the new position. 

The compromise bill (#) will give the new White House Office of Science and Tech- 
nology Policy relatively limited budgetary authority, to "advise the President 
on scientific and technological considerations with regard to Federal budgets, 
and assist the Office of Management and Budget with an annual review and anaylsis 
of funding proposed for research and development in budgets of all Federal agencies" 
(emphasis supplied). The bill creates a Presfdent's Committee on Science and Tech- 
nolagy (similar to a prcdccessor committee, the President's Science Advisory Com- 
mittee) to bring together leading scientists for a two-year study of the Federal 
science and technology program. While the bill will make the new science adviser 
a member of the White House Domestic Council, one of t h e  legislative coinpromises 
will preclude the adviser's membership on the National Security Council, Finally,, 
the, measure eliminates a proposed grant to each state, which would have been 
applied to development of state science and technology programs. 

COMICATIONS REFORM BBILS.GENERATE GROWING CONTROVERSEY 

The Consumer Communications Reform Act of 1976, a bill which would radically modify 
to the benefit of ATET recent Federal Commurlications Commission (FCC) policy on 
specia l ized carriers and interconnection, has recently been introduced in various 
versions in both the House and Senate (primarily H.R. 12323 (#) and S .  3192(#)). 
The Act, which closely follows AT&T1s or'iginal proposal, carries four key provisions 
First, it would resrrict approval of specialized carrier ( e - g . ,  providers  of data 
communications services) applications by requiring t h e  appZicatzt t o  show that the 
proposed service  will :lot result in increased charges for telcpllone exchange ser- 
vice or "wasteful or trmeces~ary~~ duplication of common carrier facilitfes, and 
will not significantlj. lmpzir  the technical in tegr i ty  of, or capacity for unified 
planning in the nationwide telephone network. Second, it would preclude t h e  FCC 
f~om fequirlng charges for new common carrier services which exceed the in- 
crenlental cost of providing such service; opponents argue this provision would 
allow ATET to subsidize i t s  new offerings through existing services, thereby forcing 
specialized carriers out of the market. Third the bill would allow acquisition of 
a common carxiear by another common carrier. Finally, it would put jurisdiction over 
5nterconnection policy [regarding the connection of non-bell instruments to the net- 
WOFQ ex~lusively under state jirisdiction, which would have a nullifying effect on - 
the xecent FCC interconnection decision (Nashingtun Report, 12/75). 

Rep. Torbert Macdonald [Mass.), chairman of the House Subcommittee on Comunications 
has responded to the Act by arguing that competicion against comon carriers would 
not necessarily increase local rates (contrary to ATET's position), nor would it 
cause other undesirable redistributions of rates; he stated it to be in the nation- 
al interest to allow competitive costs to determine rate structure. Specialized 
oariers (e.g.; hlCI and Datran) have also denounced t h c  bill as an ATGT effort to 
SegisIatively eliminate competition, despite contrary policies implemented by the 
FCC .and the courts. 



ATGT Chairman John deButts replied in recent comments at the ATGT shareholder meet- 
ing that FCC decisions allowing interconnection and selective competition in high- 
p r o f i t  markets ( i . e . ,  high-volume urban markets) threatened the technical integrity 
of the network as well as AT&Tfs ability t o  ,plan its facilities and operations. 

NEWS BRIEFS 

H.R. 214 has been reported out of the House Suhcommittec on Courts, Civil Liber- 
ties and t h e  Administration of J u s t i c e ,  with the provision protecting computer 
data transmissions remaining in the bill (Washington Report, 4/76). 

The National Bureau of Standards Experimental Technology Incentives Program has 
published Federal Funding of C i v i l i a n  Research & Development [#> , 

A Federal Circuit Court of Appeals has stayed tho FCC interconnection decision 
(washington Report, 12/75) pending the determination of a suit filed by 
AT$T and o t h e r  telepl~ono companies, 

The National Scicnce Foundation (NSF) has awarded a grant to Dr. John Hamblen of 
the University of Missouri to survcy computer-related activities and programs 
in U.S. college and un ive r s i t i e s .  

The NSF Advisory Panel for Conlputer Science and Engineering will meet in Washington 
on May 11 and 12. 

NSF has published its Annual Report for 1975 (4) as well as i t s  Guide to Programs 
for Fiscal Year 1976 (#).  

The Colnmerce Department has reported favorable trade balances in 1975 in electron- 
ics and business machines, with an 11% increase over the previous year i n  the 
approximately $2 b i l l i o n  positive balance in computers and related equipment. 

The National Bureau of Standards [NBS) has published a proposed*~uidelines for the 
Evaluation of Interact ive  Computer Services Delivered Through Networks (#). 

NSF has published Technological. Innovation and Federal Government Policy: Research 
and A n a l y s i s  of the O f f i c e  of National  R&D Assessment (#) . 

NSF has published Federal Funds for Research, Dcvclopment, and Other Scientific 
Activities, Fiscal Years 1 9 7 4 ,  1975, and 1976 [# - enclose $1.803. 

The U.S. Interagency Committee on Automatic Data Processing (NIP) will meet in 
Washington on June 15 t o  discuss Federal .UP management; persons intercsted 
i n  attending may contact the AFIPS Washington Qffice, 

AFIPS IN WASHINGTON 

AFIPS PROVIDES CObDIENTS ON. SUF EVARE COPYRIGHT TO CONTU 

In response to a r eques t  submitted t o  t h e  AFIPS Washington Office by the National 
Commissiorl on New Te~hnological Uses of Copyrighted Works (CONTU), AFIPS societies 
recently commented on the issue of copyright protection for coinputer software. The 
request from CONTU executive director Arthur Levine enumerated n inc  specific ques- 
t ions  on which t h e  Comi$sion sought comment. The AFIPS Washington Office, working 
through the liaisons f r ~ m  the respect ive AFIPS societies, arranged comqent from 
those societies electing, to participate ACFI, DPbH, and the IEEE Computer Society. 

It should not go without rccognitiop that the individuals invited to prepace comment 
by the participating AFIPS societies did excellent work in the extraordinarily 
short time period ( t en  working days) which COXTU allowed for prepamtion of comment. 
The individual participants were: for ACbI, Herber t  S ,  Bright; f o r  DPbliZ, William J. 
Moser; and fot t h e  IEEE Computer Society, Herbert R. Kollcr and Kathaniel Macon. In 



addition to preparing written comment, each of those participants (with the excep- 
tion of Dr. Macon) participated in the hearings which QONTU held in Washington on 
Hay 6.  In all cases, the participants spoke eithcr as individual experts, or pre- 
sented g sununary of comments from varibus experts within their society, 

The comments reflected a fairly widely perceived need far some form of software 
protection. While there was little support for the proposition that copyright pro- 
vided the best legal vehicle for such protection (in contrast to approaches such 
as patent or trade secret), there appeared to be greater agreement within the so- 
cieties on the desirable charaotsriat~cs of software protection, and on the prin- 
ciple that protection should encourage software development by allowing a reason- 
able commercial return, 

mile existing copyright law precludes only copying of protected materials, the 
participantsf conmcnts supported the suggestion that software protection should be 
extended to include use (i.e., execution) as well. Further, the comments indicated 
that "copyingvr should be defined to include the reading (or copying) of a program 
into core memory for execution, a necessary prerequisite to "use." The commentators 
all indicated that approaches other than copyright may constitute the best solution; 
there was some.indication that an entirely new legal system of protection ($,em, 
outside of patcnt and trade secret as well) should be considered. While there were 
divergent statements on whether software protection should extend beyond program 
code itself, the participants indicated that programs other than literal copies in 
the same computer language should, in some eases,. constitute an infringing copy. 
The witnesses generally concurred that software protection, properly implemented, 
would increase the useful dissemination of software and not unduly restrict users, 

AFIPS \VASHINGTON ACTIVITIES COMMITTEE MEETS IN IVASkIINGTON 

The AFIPS Washington Activities Commiftee (Keith Uncapher, chairman; Ralph Leatherman; 
and Frank' Ryan), along with AFIPS executive director Robert Rector, met on April 20 
a t  the AFIPS Washington Office. The Committee reviewed and discussed AFIPS' activi- 
ties in Washington over the past year (the period for which the IVnshingtop Office 
has been in operation), as well as future activities and priorities for the. Washington 
Office. The Committee also met br'iefly at the Federal Communications Commission, to 
discuss the planning for a propsestive AFIPS computer communications conference with 
Mr. Dale Hatfield, chief of the FCC's Office of Plans and Policy. The Committee 
approved the development of AFIPS-provided testimony for the National Commission on 
New Te-a1 Uses of Copyrighted Works (Washington Report, this issue), and 
directed investigation af several new activities and projects for AFIPS in Washington, 

AFIPS societies have permission to use material in the APIPS Washington Report for 
their own publications, except that where an article title appears with an '11(*)11 
clearance must first be obtained from the AFIPS Washington Office. Documents in- 
dicated by the symbol "[#)" are available on request to the AFIPS IVashington Office: 
Where price is noted, make checks payable to I1AFIPS." 

C 
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WASHINGTON DEVELOPMENTS 

REP. ROSE ADDRESSES NCC ON PUBLIC.aPOLICY AND COMPUTERS 

Rep, Charles G, Rose de l ivered  a keynote address a t  the  recent.Nationa1 Computer 
Conferonce, urg ing  members o f  t h e  information processing f i e l d  t o  a s s i s t  t h e  
Congrcss i n  understanding computer technclogy and i t s  c a p a b i l i t i e s ,  and i n  fo r -  
mulating a r a t i o n a l  Federal government ' 'information pol icy .  " 

Present aspects of pozicy. Mr. Rose began by o u t l i n i n g  s e v e r a l  a reas  i n  which 
Federal information pol icy  has begun t o  take  shape, lie c i t e d  the  Brooks B i l l  
as an e a r l y  e f f o r t  ( i n  1965) t o  deal  with problems of Federal government com- 
p u t e r  procurement; he added, however, t h a t  t h e  Brooks B i l l  i s  not  being imple- 
mented completely, and t h a t  the  Bill will need t o  be amended a s  technology 
changes. He a l s o  noted t h a t  t h e  new l e g i s l a t i o n  e s t a b l i s h i n g  a P r e s i d e n t i a l  
sc ience  adv i se r  (wash;ngton Report, 5/76) encourages the improved t r a n s f e r  o f  
s c i e n t i f i c  and technological  information, and d i r e c t s  the  new Ofsfice of  Science 
and Technology Pol icy t o  maintain adequate data bases on sc ience ,  engineering 
an6 techn-y. Rose a l s o  poin ted  out the e f f o r t s  of  the National Commission 
on New Technological Uses o f  Copyrighted Works i n  t h c  a rea  of software pro tec-  
t i o n  (see Washingt~n Rcport, 5/76),  

Rose s p e c i f i c a l l y  urged AFIPS t o  consider a p o s i t i o n  on t h e  suggestion r e -  
cent ly ,  made by Joh:~  Eger, a c t i n g  d i r e c t o r  of  t h e  I\?lite House Office of  Telecom- 
munications Pol icy ,  t o  c r e a t e  a j o i n t  C o ~ ~ g r e s s i o n a l  c o r n i t t e e  on information 
pol icy .  The committee would e s t a b l i s h  a Congressional foca l  po in t  f o r  formu- 
l a t i n g  such po l i cy ,  i n  c o n t r a s t  t o  t h e  p resen t  s i t u a t i o n  where dec is ions  a r e  
made in numerous groups wi th in  t h e  Executive Branch. 

~ongressional use of computing. Rose gave h i s  primary emphasis t o  Congressional 
use  of  computing, p a r t i c u l a r l y  d a t a  base access ,  Here he c i t e d  t h e  need f o r  ed- 
uca t ing  t h e  Congress, both f o r  t h e i r  own immediate needs and f o r  a b e t t e r  under- 
s tanding  o f  t h e  t echn ica l  a spec t s  o f  information po l i cy ,  and challenged computer 
p ro fes s iona l s  t o  provide t h e  needed he lp ,  through t h e  AFIPS Ivashington Of f i c c .  
He s t a t e d  t ha t  t h e  Office "can become a very g rea t  resource t o  us  i n  the  Congress 
in  determining hbw we can draw gown and promulgate t h e  best kind of po l i cy  f o r  
t h e  country, for your indus t ry ,  f o r  a l l  concerns of  t h e  Anerican publ ic  , . . . 
Ll]t may be a grcat and a very usefu l  l inkage between your orgnnization'and t h e  
Congress o f  t h e  United S t a t e s .  I c a n ' t  emphasize it enough." 

With regard t o  present  Congressional systenrs, Rose descr ibed the  usefulness  of 
d a t a  bases  such a s  t h e  Library of Congress "Scorpio" system ( \ ~ h i c h  con"iains d i -  
g e s t s  o f  a l l  b i l l s  p resen t ly  before the  Congrcss, and br ie fs  on major i s sues )  
and the  Fedcra 1 Assistance* Program Ret r ieva l  Service He emphasized, however, 



that the most important aspect of Congressional computer capabilities has yet 
to be implemented; Rose described the system which he envisions as follows: 

''The greatest challenge that we are faced with in the Congress is 
making the legislative branch of government an effective overseer 
of  the Executive, Branch. ThatPs our constitutional mandate. . . . 
"We need to have the legislative branch of government tied into 
the executive branch, When t h e  executive branch writes a check 
o r  transfers a fund or encumbers or rescinds money or does any- 
thing to a dollar, including spending it, their computer needs 
t o  notify our computer in the House of Representatives. Our 
computer can be programmed to notify the subcommittees of the 
House that have jurisdiction over that particular area so that 
a judgment and decision can be made as to whether that particular 
transaction is within the Congressional intent or was outside the 
scope of what we orginially intended." 

FEDERAL EFTS DEVELOPMENTS 

The Federal Home Bank Board (FHLBB) has amended its regulations (as earlier 
proposed -- Washington Report, 4 / 761, to extend the experimental use of re- 
mote service units to December 31, 1977, and to reopen the application period 
for operation of such units from August 1, 1976 to March 31, 1977, The Board 
has taken the posit,ion that operation of electronic fund transfer systems will 
furnish information which will be useful to both itself (in developing perma- 
nent regulatians) and the National Commission on EFTS. 

The Comptroller of the Currency, a different Federal agency which regulates 
national banks, has issued guidelines for the evaluation of EFT systems. 
According to an article appearing in EFTS-Industry Report, these grlidelincs 
indicate a need to deal with consumer and security issues prior to the inter- 
im or final reports of the National Commission on EFTS. The guidelines re- 
commend that a bank should assure its customers that the personal and finan- 
cial information which it accumulates will be used only for banking purposes, 
and that it should not be sold or divulged without written customer consent, 
unless required by law or within tlgenerally accepted banking practices;" fur- 
ther, infarmation processed by outside services must be treated with the same 
degree of confidentiality as transactions handled entirely within the bank. 
In the area of security, the Comptroller suggested that the National Bureau 
of standards encryption algorithm be considered as a means oP protecting 
transmissions between banking terminals and central processors, and recommend 
ed a number of other specific technical security procedures, 

BELL BILL: PLAYERS AND ISSUES 

The recently introduced "Bell B111" (Cons3mer Communicatiorjs Reform Act of 
1976 -- see Washington Report, 5 / 7 6 )  promises to make Federal communications 
regulation a major political issue in the next year. Approximately 35 sub- 
stantially similar bills have been introduced i n  the Congress to date, by 
approximately 75 members. 



The primary policy issue in the contro-vorsy is whether ATGT should be allowed 
to reassert its monopo). status i n  communications, in contravention of recent 
FCC policies allowing limited competition by specialized carriers and value- 
added carriers, parti~u~arly in data communications. However, a major factuaZ 
issue has recently emerged which w i l l  play a key role in the controversy: 
whether revenues in those ATGT services subject to competition subsidize re- 
s i d e n t i a l  rates, ATGT staunchly maintains that competition will raise resi- 
gential rates, while i t s  competitors maintain that this is not the case; t h e  
FCC has stated that careful studies must be undertaken to determine who ($ ,em,  
which user groups) subsidizes whom, Congress is expected to hold extensive 
hearings on these and related issues. 

Groups opposing the ATGT legislation have organized the Ad Hoc Committee for 
Competitive Telecommunications (ACCT) , which will establish a \Yashington 
off~ce and expects to expend on the order of $500,000 in its first year of 
operations. Present Committee members are Datran, ITT1s U.S. Transmission 
Systems, blCT, and others; Satellite Business Systems, the North American 
Telephone Association, and Telenet are reported to support the Committee, 
while not becoming membcrs. Both the Computer and Business Equipment FIanu- 
facturers Association and the Computer Industry Association oppose the legis- 
lation, and are expected to issue position statements soon, ATGT has been 
allegcd by several of the opposition organizations to have undertaken exten- 
sive lobbying activities, including making personal contact with most members 
of the Congress and sending letters to its 3 million shareholders. 

GAO REPORTS ON COMPUTER PROBLEMS RECEIVE CONGRESSIONAL ATTENTION 

A recent series of reports released by the General Accourlting Office (GAO) on 
the subject of computer-related pkdblems in the14Federal government have re- 
ceived considerable attention by Sen. Ribicoff, chairman of  the Senate Com- 
mittee or\ Government Operations. The series of three GAO reports deal with 
(1) computer-related crimes, ( 2 )  unreviewed automated dec'ision making by 
computers, and (3)  protection of Federal computer facilities against sabotage, 
fire and flood, fraud and human eryor, Regarding computer crlme, GAO reported 
69 instances of computer abuse resulting in losses of over $2 million; most of 
the fraud involved lluncomplicated actstt made possible by inadequate management 
controls. GAO also reported that computer7 programmed for auton~atic decisions 
can cost the government a large but undetermined amount of money by issuing un- 
reviewed paynlents and instigating unreviewed (and incorrect) actions in Federal 
agencies. 

Sen. Ribicoff described these reports in considerable detail in remarks in the 
CongressionaZ Record, and indicated that his committee staff is conducting a 
preliminary investigation into the problems identified by the GAO reports; 
he is expected to hold Senate hearings on the subject by the end of the year. 

CURRENT FCC NATTERS 

Tymshare has filed an application with the Federal Cornn~unicatTons Commission 
(FCC) requesting authorization for a new subsidiary, Tymnet, to operate as a 
value-added carrier. Tymsharets non-regulated status has been an issue at 
the FCC tor some time, in an informal proceeding brought by 'I'clcnet, a regu- 



lated competitor of. Tymkhare (Washington Report ,  11/75). The proposed new ser- 
vice would include such capabilities as speed and Code conversion, and store- 
and-forward message services. 

Meanwhile, Telenet has filed with the FCC for the provision of a public packet- 
switched data communications service between the United States and the United 
Kingdom. The proposed system would interconnect the Telenet network with pack- 
et-switching facilities operated by the British Post Office, using the X.25 
packet mode interface approved by the CCITT (an international telecommunications 
standards organization). The network will charge for service at g proposed 
rate of 1 cent per packet, (128 characters of customer data), according to 
Telenet. 

NEWS BRIEFS 

NSF has announced p.reogranization of the Computer Science Section effective 
3uly 1, i n t p  the  foliowing programs, in which reeeurch proposats are now 
~fweZaomev and due by No~smbsr 2, 2876: Theoretical Computer Science, Soft- 
ware Systems Science, Software Engineering, Intelligent Systems, Computer 
Systems Design, and Special Projects . contact the Computer Scierice Sec- 
tion, Division of Mathematical 4 Computer Sciences, NSP, Washington, D . C .  
20559; or call (202) 632-7344. Assistance may be obtained through the 
AFIPS Washington Office. 

Thomas J. Houser has been nominated as the new director of the White House 
Office of Telecommunications Policy. 

Dr.. H,.Guyford Stever, who presently serves as National Science Foundation 
(NSF) director and [within NSF) as Presidential sclence adviser, has 
iepoztedly been offered the posltion of Presidential Science AdviseY 
within the newly created White Ibuse Office of Science and Technology 
Policy; four Republication senators hgve wrltten President Ford opposing 
the possible nomination (which must be confirmed by the Senate), alleging 
abuse of the NSF grant award process. 

The Commer~e Department has relaxed export controls on computer systems sold 
to Communist Bloc Count&es, by allowing somewhat higher processing 
speeds and larger memory capacities. 

NSF1s pr~p~sed Fiscal Year 1977 budget (Washington Report, 2/76) has been cut 
$60 million by the House Appropriations Committee, but was latcr restored 
to the Administration's propased level by the Senate Appropriations 
Committee; #the iikcly result will be a compromise on half the cut proposed 
by the House. 

The House Committee on International Relations has produced a committee print 
on $cisnee, TechnoZogy, and DipZornacy in the Age of Interdependence (#I, 

The Federal Privacy Protection Study Commission has produced ~ t s  first Annual 
Report (#) , as well as ~ t s  first report ofi a major area of investigation, 
Federal Tax Return ConfidentiaZ$ty (# - enclose $1.4-5) . 

The Institute for Computer Sciences 6 Technology of the Natlonal Bureau of 
Standards now provides disk calibration services for low, medium and 
high (12-disk pack) data surfaces ; requests for inforhation or submissions 
for calibration should be addressed to: Data Acquisltlon and Storage 
Section (magnetic disk), Computer Systems Engineering Division, Room B-212, 
Bldg. 225, National Bureau of Standards, Washington, D. C. 20234. 

NSF has released Federa2 Support to Universities, CoZZeges and SeZected Non- 
pro f i t  Inst i tut ions,  Fiscal Year 1974. 



AFXPS IN WASHINGTON 

WASHINGTON OFFICE MAKES FIRST YEAR REPORT TO AFIPS BOARD 

The first annual r epor t  of t h e  AFIPS Washington Office was submitted t o  t h e  
AFIPS Board o f  Direc tors  f o r  i t s  June, 1976 meeting a t  the National Computer 
Conference. The r e p o r t ,  summarized below, described the  a c t i v i t i e s  of  t h e  
Office i n  pursuing i t s  object ives  of informing t h e  AFIPS s o c i e t i e s  of  signif- 
i c a n t  Washington developments and providing technological information t o  t h e  
Federal government. 

sununary of the  report. The Office has become in teg ra ted  i n t o  the Washington 
community, and is  becoming a foca l  point  for dialogue on an increasing nwpbei- 
of Federal issues r e l a t e d  t o  information processing.  

I n  terms of  disseminat ing information, t h e  AFIPS ft7asIt5ngtan Report has been 
establ ished as a regu la r  monthly pub l i ca t  i o n .   hi's pub l i ca t ion  ( t o  which 
complimentary subsor ip t ions  are a v a i l a b l e  upon request)ydescr ibes  recent  
Federal developments as wel l  a s  our cu r ren t  AFIPS a c t i v i t i e s  i n  Washington. 

I n  February o f  t h i s  year the Off ice  arranged, i n  cooperation with AFIPS Head- 
quarters, a White House b r l e f i n g  t o  s e n i o r  officials of  t h e  AFIPS s o c i e t i e s .  
A t  t h i s  b r i e f i n g ,  Federal  o f f i c i a l s  from t h e  IVhite House. and various agencies 
discussed t h e  cu r ren t  Government outlook regarding computers and telecommuni- 
c a t i o n s ,  Federal  research  and development i n  information processing,  and 
i n t e r n a t i o n a l  t r a n s f e r  o f  computer technology (Washington Repore, 3/76) . 
With regard t o  providing technologica l  information t o  t h e  Federal government, 
the fol lowing comments and briefings ( i n  approximate chronology) were arranged 
through t h e  Washington Of f i ce :  

- An address t o  t h e  U.S. Interagency Co~runittec on ADP, by the 
chairman of  the  AFIPS \Vashington A c t i v i t i e s  Conunittee. 

- Brief ing  t o  the  execut ive d i r e c t o r  of t h e  White House Domestic 
Council Conunlttec on t h e  Right o f  Privacy, on t h e  subject of 
Federal government "information policy." 

- Testimony before  t h e  U.S. House o f  Representat ives  Committee 
on Science and Technology, Subcommittee on Domestic and 
I n t e r n a t i o n a l  S c i e n t i  f ic Bf anning and Analysis;  hear ings on 
Computer Tethnology Transfer  t o  t h e  Organization of  Petroleum 
Exporting Countr ies .  

- Computer communications b r i e f i n g s  t o  t h e  Fccleral Conunul~ications. 
Commission (informal discussions by AFIPS exper t s ,  as well  as  
p lans  f o r  a major p resen ta t ion  t o  t h e  FCC).  

- Writ ten comment, a t  the  request of  Kep. Charles Ftoshcr, on t h e  
technologica l  a spec t s  of  I1 .R .  214, a b i l l  which would l e g a l l y  
p r o t e c t  d a t a  commun~cations over wire agalns t  surveillance. 



Formulation of a panel of experts, at the request of the Federal 
Privacy Protection Study Fbmmission, on private sector usage o f  
the SaciaJ SBcurity Number. 

Comments on the eitablishment of a White House science adviser, 
to Dr, Lewis Branscomb, a member of the Advisory Group planning 
for the (now established) Office of Science and Technology 
Policy. 

Briefings on the technology underlying EFTS, to the Nat Lonal 
CornmissSon on EFTS, and the White House off ice  of Tglecbmmuni- 
cations Policy, by members of the AFIPS EFTS Committee, 

Informal written comment t o  the State Department on the (Inter- 
national) Intergovernmental Bureau for Informatics. 

Written cbmment (by 'the AFIPS EFTS Committee) on proposed amend- 
ments t o  Federal Reserve Board Regulation J, which'pertains t o  
Electronic Fund ~ r a n s f k r  Systems (EFTS) which may be operated 
by Federal Reserve banks and automated Clearinghouses. 

Written comment and testimony on the subject of software capy- 
right, before the National Commission on New Technological 
Used of Copyrighted Works, 

AFIPS soc i e t i e s  have permission t o  use material in the AFIPS Washington Report 
for their o w  publications, except that where an article title appears with an 
11 [ * 11 clearance must first be obtained fronl the  AFIPS Washington Office. Docu- 

' I 
m n t s  indicated by t h e  symbol " [# ) "  are available on request t o  the 4FIPS 1 

4 Washington Office. Where price is noted, make checks payable to "AFIFS.'l t - - - I 
b 
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The drawings on t h e  following two frames first appeared in 

Geologische Rundschau, b .  30, 1935'- 

The are are reproduced with the kind permis ibn of Prof. D r .  

W. Zeil ,  Hauptschriftleiter. 

The f i r s t  i l l u s t r a t e s  t h e  so i sn t i f i c  viewpoint; the second, 

t he  f l o w  of sc i en t i f i c  inform;tLm. 
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