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AN EASILY COMPUTED METRIC FOR RANKING' ALTERNATIVE PARSES
GEORGE E. HEIDORN
IBM RESEARCH

The idea of attaching a modifier to its nearest potential
modificand is often stated as a reasonable heuristic in natu-
ral language parsing. (This is essentially Kimball's Princi-
ple Number Two*, ''Terminal symbols optimally associate to the
lowest nonterminal node."” Although Kimball calls this prin-
ciple "right association" and illustrates it with right-
branching examples, it can apply equally well to left-branching
structures.)

In the sentence, '"Are those invoices produced from the
ordess processed by the system in New York?", the preposi-
tional phrase '""in New York" could potehtially modify 'system',
"processed", 'orders", ''produced" and "invoices', both syntac-
tically and semantically. Similarly, '"by the system'" has four

possibilities and "processed'" has two. According to the

heuristic stated above, the preferred analysis is: 'in New
York" modifies ''system', ''by the system...'" modifies ''pro-
cessed’, and ''processed...'" modifies '"'orders'.

A "potential modificand" must be acceptable pragmatically
as well as syntactically and semantically. This means that

if the system referred to in the above example were spread

*Kimball, John. Seven'principles of surface structure

parsing in natural language. Cognition 2 (1), 15-47,
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out over the entire country and just had one of its processing
stationg in New York, the preferred analysis would have had
"in New York'" modifying 'processed' instead of ''system'.
Similarly, dialogue context can have an influence on what
qualifies as a potential modificand.

This paper describes an easily computed metric that in-
volves attaching a number to each syntactic unit as it is
formed, to rank the possible analyses for any portion of an
utterance according to the above-stated heuristic. The
technique is illustrated by its use in a system which supports
a.natural language dialogue for automatic business programming.
This system utilizes syntax, semantics, pragmatics, and con-

text to understand user utterances.
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MEDIAN SPLIT TREES:
A FAST LOOKUP TECHNIQUE FOR FREQUENTLY OCCURRING KEYS
B. A. SHEIL
HARVARD UNIVERSITY
Median split (MS) trees are & new technique for searching
sets of keys with highly skewed frequency distributions (such
as the lexemes of a natural language). Phe basic idea is to
mod®y frequency ordered binary search (FOBS) trees to con-

tain two key values--a node value which identifies the key

which resides at that node (as in a conventional binary search

tree), and a split value which gives the largest key value to

be found in the left subtree. (If the keys are expensive to
store in the tree nodes, or costly to compare, they may be
hashed into integers without affecting the algorithm.)
Searching an MS tree proceeds as in a binary tree except that
the decision to go left or right from a node whose node value
does not match the current key is made by comparing the cur-
rent key to the split, rather than to the node, value. The
use of two different values allows one to prevent the search
tree from being unbalanced as FOBS trees become when a high
frequency key has an. extreme key value. 1In fact, by selecting
the median of the key values of a node's descendants as its
split value, one can force the search tree to be perfectly
balanced--which both allows a highly space efficient repre-

sentation of the tree, and achieves high speed search.
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The average cost per search in an MS tree, like a FOBS
tree, depends on both the frequency distribution of the keys,
and the ordering relation on them. Performance analyses for
specific frequency distributions and key orderings of interest
are presented, and it is shown that, unlike FOBS trees, MS
tree search time is log n bounded and is very stable around a
value that can be shown to be optimal for any binary tree
search procedure. Furthermore, in addition to being substan-
tially faster than "optimum' binary tree search, an MS tree

can be build for a given ordering relation and set of frequen-
2

cies in time n log n, as opposed to n

A discussion of the application of MS treges to dictionary
lookup for English is presented, and the performance obtained.

is contrasted with hash and trie solutions.
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TRANSLATING '*WELL-WRITTEN' ALGORITHM DESCRIPTIONS INTO CODE
JERRY R. HoBBS
CiTy COLLEGE OF 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 the translation of the
resulting structures into a program in a higher-level pro-
gramming language, such as PL/I. There are two approaches
one might take toward the sublanguage of algorithm descrip-
tions. One may treat the English as a deviant programming
language and try to smooth out the deviations. Or one may
view the English as a well-behaved, highly regular form of
natural language, and apply to the text the sophisticated
techniques of analysis that have been developed for less
tractable sorts of texts. We have taken the latter approach,

Semantic analysis is done by a system that has been de-
veloped for and is being tested on a variety of natural
language texts (1). It takes as input the text in a predicate
calculus-like notation produced by a syntactic front end (&4,
2). It applies semantic operations which access a data base
of "world knowledge' inferences that are drawn selectively,
depending on context and in response to the operations. The
operations are described below with examples that show their
importance in analyzing algorithm descriptions:

l. Predicate interpretation: Inferences are sought to

satisfy the demands predicates make on the nature of their
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arguments.. Among other things, this operation recovers omitted
material, for example when the whole is used to refer to the
part. In

"T points to a binary tree
the predicate '"point" requires its second argument to be a
node. The knowledge stored in the data base about binary
trees is searched for a dominant node, the root node is found,
and the sentence becomes

"T points to the root node of a binary tree."

2. Intersentence relations are determined by matching
successive sentences against a small number of patterns.
These patterns are stated in terms of inferenees to be drawn
from the current sentence and a previous sentence. An
ordered heuristic search of the data base is used to locate
the desired inferences. Intersentence relations are especially
important in algorithm descriptions, for they determine the
flow of control in the program. The most common and easily
handled patterns in these texts are Temporal Succession,
Cause, and Enablement. They are translated into successive
lines of code.

But also important is the Contrast pattern: 'The predi-
cates of sentences Sl and 82 are the same. One pair of cor-
responding arguments are contradictory. The other pair are

' Consider

different but similar.’
"I1f VAL(M) > VAL(N), set N equal to LINK(N).

If VAL(M) < VAL(N), set M equal to LINK(M)."
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It is intended that these translate not into successive in-
structions, but into a case statement. This is keyed by the
Contrast pattern. (The top-level predicate is "imply".)
Similarly, consider the sentences

(1) "Decrease N by 1, and if it is zero, reset it to MAX."
(2) "Decrease N by 1, but if it is zero, reset it to MAX."
In (1) the test for zero comes after decreasing N, in (2)
before. This is because in (2), '"but" invokes the Contrast
pattern, forcing us to recover the implicit "If N is not zero"
before ''Decrease'". (2) is translated into a case statement.

3. Knitting: Redundancies are recognized and merged
This frequently resolves anaphora as a byproduct.

4. Resolving anaphora: Antecedents not Tound by knitting
are searched for by trying to maximize the redundancy of the
text. In

"Decrease N by J, and if it is zero, reset it to MAX."
"N'" is chosen over "J'" as the antecedent of "it' since it is
N whose value is subject to change.

5. Search for Primitives: Certain predicates are ''pri-
mitive'" to this application, i.e the task component has
substitution rules for them. Where possible, a decomposition
of the text in terms of these primitives is looked for. For
instance, a tree is, in part, a set of nodes, a node is a set
of fields, and a field may be a number. "Set'" and "number"
are primitives. To decrease N by 1 is to cause N to be equal

to one less than before, and ''cause to be equal to" is a

primitive.
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Semantic Analysis augments and interrelates the text
What is produced is then given to the task component which
performs two functions:

1. The temporal succession relations discovered by
operation 2 may form ondy a partial ordering on actions. A
linear ordering is imposed.

2. Substitution rules are applied to primitives to
translate the semantic representation into code. A set
translates into an array declaration, a set of sets into a
two-dimensional array. ''Cause to be equal to" translates

into an assignment statement,

Bibliography
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GENERATING NATURAL. LANGUAGE EXPLANATIONS OF COMPUTER PROGRAMS
GEORGE E. HEIDORN
IBM RESEARCH .,

An gutomatic 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 we
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 say,
""The quantity shipped is the lesser of the quantity ordered and
the quantity available,' rather than "QS=MIN(Q0,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 parts. The program part contains

information about the programming 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 to SHP. Between
parts of thé network, QUANSHIPD is linked as the RAO (Related
Application Object) arc of the program node QS, the languaye
node QUANTIT (the stem of 'quantity') is linked as the RLO
(Related Language Object) of QUANT, and the language node SHIP
is the RLO of SHP., 1In general, the links between adjacent
parts are many-to-many.

The linguistic processing in our svstem is specified by
augmented phrase structure rules, uniformly for the three
levels of processing: semantic, syntactic, and morphological.
Given a pointer to a node in the program part, alQng with some
information about what aspect of that node is to be explained,
these rules can generate an appropriate English statement by
utilizing the structure of the network. Because these state-
ments are constructed from very small pieces (i.e. word stems),
considerable flexibility of expression is possible, including
taking into account dialogue context.

This paper will describte 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
IN THE PHLIQA 1 SYSTEM
HARRY C. BUNT
PHILIPS RESEARCH LABORATORIES

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', "mattexr',
"bits", '"'pieces", "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 grossly
underdeveloped'" (McCawley 1975)

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 (Lakdsbergen 1976, Medema et al. 1975, Scha 1976)

may be considered as a supstantial step forward in this
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respect. This system performs the semantic analysis ef com-
plex mass noun expressions, including quantifying phrases,
adjectives, amount expressions, etc. The analysis is based

on a theory, in which a ceritral role is played by a logical
formalism, developed for the semantic represéntation of mass
expressions. These representations were required to meet the
following conditions:

1. They should be in agreement with the ontological commit-
ments of mass noun uses. In our view. the typical use of a
mass noun indicates that the noun referent is viewed as a
continuum, i.e. no articulation of the referent into individual
elements is taken into consideration--which is of course not 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 PHLIQA 1 system.
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EMPIRICAL STUDIES OF NOUN MEANING
JOHN BENNETT
UNIVERSITY OF WISCONSIN--MADISON

A central 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 goal of the
research is to describe nouns sufficiently to 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
described by primitive "units of meaning,' here called features.
The eoncepts 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 of 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. To study
noun meaning in a regular, non-subjective fashion, a large
number of simple sentences of the form noun-verb-noun have
been generated. 1In groups of the sentences, the subject noun
and verb have been fixed, while the object noun is varied.

The variance in the object moun causes the verb to have diffe-
rent readings, or different mappings of the lexical verb onto

one of its senses.
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From that group of nouns, in 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. Repeti-
tion of this process for various verbs and nouns yields a set
of semantic features. These features are considered as for-
malizing noun meaning at least for purposes of verb sense
selection.

The major problems in the above approach are 1) the inevi-
table intrusion of subjectivity into the feature extraction
task and 2) the lack of generality of the feature set beyond
the particular group of nouns and verbs studied. Several
methods have been used to control subjectivity: repetition of
the process using the same verbs with different nouns and vice-
versa, and the 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 analogies. To
ensure as much generality as possible, the words considered in
the study have been chosen from the set of (statistically) most
common English words and do not comprise any unified semantic
field.

Results have been interesting and encouraging. In addi-
tion to the commonly used features ("human,' '"animate,"
"object'), features like "emotion,'" "authority,'" 'concept,"
and "avocation' have been generated. Further work will look

into the use of features in other tasks of understanding,
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the use of empirical methods to study verbs, and the implica-

tions of features for semantic fields, meaning extension, and

case structures.
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PANEL: EVALUATION OF NATURAL LANGUAGE SYSTEMS

JOYCE B, FR1EDMAN, CHAIR
UNIVERSITY OF MICHIGAN

WILLIAM A. MARTIN, M.I.T.; WILLIAM H. PAXTON, STANFORD RESEARCH
INSTITUTE; STANLEY PETRICK, IBM RESEARCH; NAQOMI SAGER, NEwW
YORK UNIVERSITY; ERIC VAN UTTEREN, PHILIPS RESEARCH LABORATORIES;

TERRY WINOGRAD, XEROX RESEARCH

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 effective is
a system, with respect to resources and goals?), relative to
problem variation (hrw would it respond to changes in, e.g.,
vocabulary size). relative to system variation, and relative to
other systems. 1In each case both the results of evaluation of
particular systems and procedures of evaluagtion 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 FOR MODELING DIALOGUE
(SPECIAL GROUP PRESENTATION)

WirtIAaMm C. MANN, JAMES A. LEVIN, AND JAMES A. MODORE
INFORMATION SCIENCES INSTITUTE

UNIVERSITY OF SOUTHERN CALIFORNIA
RESEARCH METHODS FOR MODELING DIALOGUE

When people communicate with machines, they do so by spe-
clalizing 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 comm-nication.

Constructing a useful model of human communication is an
extremely complex task. We view the 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 innovatioas,
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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Specifically, these innovations include
--Case analysis, rather than functional design.
--Independent judgment of the adequacy of the model.
--Results in the form of individual algorithms, not
full systems.
--Algorithms which are transferable into nonresearch
systems.

We describe a research methodology, and the resulting
Dialogue Modeling System which incorporates these innovations.
The methodology analyzes naturally-occurring dialogues rather
than prepared examples. For each dialogue we choose to ana-
lyze, a separate model is constructed. Each model is judged
against annotations of the dialogue prepared by a trained ob-
sexver who uses a predefined set of categories of phenomena.

Although the processes employed in each model are to be
as general as we find practical, they may also be as ad-hoc as
necessary to make the model work. After several models have
been produced in this fashion, we expect to find that, although
many processes have been toa idiosyncratic to be used in more
than one model, many others have seen repeated application and
thus have demonstrated their more general utility. These pro-
cesses are regarded as the principal results, since they have
been verified against a diversity of abservers' annotations.

Subsequent speakers will provide details on the memory
organization of the model, the processors which operate on these
memories, and the issues raised by the inclusion of the observer

in the model development cycle.
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KNOWLEDGE STRUCTURES FOR MODELING DIALOQGUE

This paper describes the knowledge structures developed
for our Dialogue Modeling System. Permanent knowledge is
stored as Concepts in & semantic neework Long Term Memory (LTIM),
using a predicate/parameter representational format Concepts
that are currently salient to the Processors of the System are
represented by tokens of those concepts, called Activationms,
in the Workspace (WS). Activations are transient entities,
with new ones frequently appearing and existing ones changing
or disappearing, The WS at any moment forms the current con-
text, which drives current processing. All 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 entity

Two kinds of higher level knowledge structures are used
to model dialogues. There are Execution Scenes, representing
organized clusters of actions and/or objects being discussed
in the dialogue. These are similar to the other currently
proposed higher level units, like "seripts'" or "frames".

There are also higher level units called Dialogue-games, spe-
cifications concerning the topic of discussion, the partici-
pants, the goals they are trying to achieve with a given type
of dialogue, and a set of conventional subgoals for mutually

achieving their goals.
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In our analysis of naturally occurring dialogues, we have-
found many different kinds of Dialogue-games, including Helping’
Smalltalk, Gripe, Polite-conversation, Order, Information-
seeking, and Information-probing. An analysis of fourteen
helping dialogues uncovered a surprising amount of consistency
in the structure of these interactions, which is captured in

the representation of the Helping Dialogue-game.

PROCESSORS FOR MODELING DIALDGUE

This paper provides details of the major Processors incor-
porated into our Dialogue Modeling System. These Processors
are independent and asynchronous, monitoring the activity in
the Workspace, and modifying it as appropriate,

PROTEUS PROCESSOR -~ Every activation in the Workspace
has a "level of activation'" (a number) which corresponds to
its degree of salience to the model's current activity. Each
of these activations imparts some of its salience to its imme-
diate neighbors (including those in Long Term Memory). Simi-
larly, the activation level of each node is augmented by that
imparted to it by all of its neighbors. Whenever a concept in
LTM accumulates activation above a certain threshold, an acti-
vation of that concept is created in the Workspace, Thus, if
enough concepts, closely rélated to X are active, X will also
become active. Proteus is the Processor which attends to all
of this, thus providing a mechanism for bringing a concept into

———————

attention, based on the attention directed toward related concepts.
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MATCH PROCESSOR -+ This identifies concepts in LTM that
are congruent to existing.activations in the WS  The Dialogue
Modelling System contains a number of equivalence-like rela-
tions, which Match uses to identify a concept in LTM as repre-
sehting the same, thing as an activation of some seemingly-
different concept Once such an equivalent concept is found, it
is activated. Match thus provides the same sort of attention
direction that Proteus does, except that Proteus is driven by
the explicit connectivity of the memory, while Match responds
to more indirectly-represented similarities.

DEDUCE PROCESSOR -- This attempts to apply a rule, whenevar
that rule has become. active. Rules are concepts of the form.
"(Condition)->(Aetion)". They become active by virtue of the
~gctivity of the concept which is their condition half. Deduce
senses the activity of a» rule and attempts to apply it by acti-
vating the concept for the action. Whatever cerrespondences
were evolved in the course of creating the activation of the
condition (left) half of the rule are carried over into the
activation of the action (right) half. The combination of
Match and Deduce gives us all the capability of a production
system, where the system is represented by all the Rules in LTM.

DIALOGUE-GAMES PROCESSOR =-- Dialogue-games are a theore-
tical construct we have developed to represent certain communi-
cative forms used by people to interact in achieving goals
each person has. Each Dialogue-game has a set of parameters,

including two roles and a topic. Each parameter has a set of
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specifications on what can serve as a value for 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 commu-
nication form being proposed for a dialogue, the Dialogue-game
Processor operates on it 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 appeaxs in an input
utterance, and operates to identify some preexisting activation

that can be seen as referring to the same object.

OBSERVATION METHODS FOR MODELING DIALOGUE

Most models of mnatural language are constructed using only
the designer's own linguistic intuitions. and,evaluated by
others using their 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 for
empirical evaluation of these models.

The methods have concentrated on a number of specific
dialogue phenomena. Observers were 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 requests by the dther partici-
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 of words in a dialogue
describe the same thing).

Topic - Observers' anrotations of the topic units in
naturally-occurring dialogues provide a basis for
specifying high level multi-utterance knowledge
structures.

Expressions ¢f comprehension - Observers annotated the
expressions of comprehension (or lack thereof) by each
participant of the other's previous utterances. These
annotations are being used to evaluate our model of
the stopping rule for c¢omprehension, 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
that corrected some information conveyed previously
in the dialogue allow us to evaluate our representa-
tion of the comprehension of the previous utterances.
While these phenomena don't span all possible issues of
interest in natural language comprehension, this same general
methodology can be extended to other language.phenomena. It
can provide a valuable guide for building natural language

models, and an empirical basis for evaluating models.
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A PROCESS MODEL FOR SPEECH ACT UNDERSTANDING
ALLEN MUNRO
UNIVERSITY OF CALIFORNIA, SAN DIEGO

In a conversation, hearers must make judgments about the
intention of a speaker's utterance. A restaurant waiter rea-
lizes that when a patron says, 'Waiter, this soup is cold," he
is not merely thereby making ah assertion, but is also making
a complaint, and perhaps requesting recyification.

Utterances can be understood to have more than one inten-
tion. Two types of intentions are described in this paper,
both of which depend largely on contextual factors for their
recognition or understanding in a dialogue situation. Those
of the first type (type A) are broadly applicable to many
discourse situations and are understood primarily on the basis
of the syntactic structure of utterances and certain facts
about the status relationships that hold between the speaker
and the hearer. Type A intentions are very similar to the
Speech Acts of Searle or of Gordon and Lakoff. Speech acts
of the second type (type B) are much more dependent on the
nature of the particular contextual situation. They.are
recognized or understood on the basis of shared cultural norms
concerning the particular kind of conversation the participants
are engaged in. Type B speech acts are much less general in
nature than type A. If a salesman says, ''This little two-tone
model has been priced to sell," then the customer should recog-
nize that the type A intention is to make an assertion or a

claim, and that the type B intention is to offer an item for sale.
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A prdcessing model for speech act recognition or under-

standing is presented, in wbich procedures called speech act

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

customer should have experienced the activation of both an

assertion schema and a sales-offer schema  The schemata are

formulated in SOL, the high level language of the LNR memory
model (Norman, Rumelhart, and LNR), which permits the modeling
of conceptual entities which have both structural and proce-
dural properties. In addition, the type B speech act schemata
are subprocedures of larger information organizers which are
sensitive to the particular context. These larger devices

are called scripts and are related to the computational enti-
ties of that name developed by Schank and Abelson. In the

example with the salesman, the sales-offer speech act is part

of the "Commercial Transaction" script.

A detailed model for one such script, an "Airline Reser-
vation Phone Call" script is presented, together with an account
of the interactions between scripts, the two types of speech

act schemata, and the syntactic structure of utterances.
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NATURAL LANGUAGE UNDERSTANDING BY COGNITIVE NETWORKS
RICHARD FRITZSON
SUNY AT BUFFALO

A model of human cognition which stores and utilizes lin-
guistic 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 parsing can proceed in parallel,
cooperatively, using the same procedures, without the loss of
the syntax/semantics distinction,

In this paper, a system which 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 shown to be similar in structure to
an augmented recursive transition network, but the understanding
process 1s not ubilt around an ATN parser. Instead a ''syntac-
tically aided comprehension" procedure is used; cogmitive
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. Althaugh the system has the syntactic
knowledge needed to produce a correct parse 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 CAUSALITY
CHARLES J. RIEGER
UNIVERSITY OF MARYLAND

A system for representing and using knowledge of cause
and effect, called Commonsense Algorithms (CSA), will be de-
scribed. The CSA project, ongoing for about a year now, has
as its goal the unification of current ideas about problem
solving with current ideas about contextual language compre-
hension. To this end, the CSA project currently consists of
three parts, 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 description "laboratory™, whose purpose is to provide a
framework &or describing the ''causal topology" of man-made
devices and mechanisms. The LISP system which implements the
CSA theory incorporates processes which are demon-like and
processes which are more planful, and the CSA theory identi-
fies how and why the plamner 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 demounic), drawing on scenarios
which illustrate the level of sophistication of the current
implementation. One scenario will be taken from the children's

story, 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 the project. It is believed that any
language comprehender must possess GSA-like knowledge, and
that any theory of language comprehension must deal with

issues quite similar to those encountered by plan synthe-

sizers.
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A HEURISTIC SEARCH APPROACH TO DISCOURSE ANALYSIS
JERRY R. HoBBS
CiTY COLLEGE OF CUNY

This paper describes a computational approach to the
problems of discourse structure of real-world English para-
graphs, using the techniques of heuristic search, Procedures
for detecting intersentence relations are being developed
within the framework of a system for semantic analysis of |
English texts (l1). This system takes as input the text in a
predicate calculus-like notation produced by a syntactic
front end (3, 2). Various semantic operations are applied:

1) Inferences are sought to satisfy the demants made by
predicates on the nature of their arguments (predicate inter-
pretation).

2) Redundancies are recognized and merged (knitting).

3) Anaphora are resolved.

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

ledge inferences, which are drawn selectively in response to
the operations, and which carry a measure of their salience

that varies with the context.

Intersentence relations are determined by matching the
current sentence and the previous text against a small number
of patterns. These patterns are stated in terms of inferences
to be drawn from the current sentence and an 'eligible' pre-
vious sentence, and the modification to he performed on the

text if the pattern is matched. The patterns are of two
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kinds--coordinating and subordinating. One coordinating
relation is Temporal Succession: 'The current sentence
asserts a change whose initial state is implied by an eligible
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-
tion of the current sentence stand in a subset or element-of
relation to those of the assertion of an 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 modification 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 Sq S, 83, if So is
a disguised relative clause on S1» then 83 may be coordinated
with either S, or Sy, but if 5, succeeds S5 temporally, then
S3 may be coordinated only with SZ'

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--'‘pnd'" promotes Temporal Succession
and a repetition of the previously recognized pattern, a dash
and "i.e." promote Paraphrase, and the article 'this'" fre-
quently signals a disguised relative clsuse. The evaluation
function which orders the heuristic search is based on the
grength of the goal, the length of the chain of inference, and
the current salience »~of inferences in the chain.

When a partial match is found, the difference, or the
remainder of the goal, is placed high on a goal 1ist for
subsequent processing. Consider the text

"Republicans, are discouraged about their prospects

The party chairman is c¢onvinced that many GOP congress-

men will lose their bid for reelection."”

Suppose for simplicity ''be dis¢ouraged' decomposes into
"believe something bad will happen'' We have a partial
match with the Example pattern since the second 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 Republican will occur. This is shown by accessing the

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

win elections.
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Goals generated by a partial match are also passed on

to subsequent sentences. In a Newsweek paragraph analyzed,

the first sentence S1 asserts a change. The next three
sentences 82 83 S4 assert stages along the course of this
change, S, is matched with the initial state of the change
in 51, thus generating as a goal the matching of 83 and S,
with succeeding states. Finally, the structure ”82 then S4

then 34" is taken as an Example of Sq.

This work has significance for future attempts to sum-
marize paragraphs automatically. For instance, in a text
tied together by the Example pattern, the sentence "exampled"

must be a major part of the summary.
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ACM CompuTER ScIENCE CONFERENCE
EMPLOYMENT REGISTER
MARRIOTT HOTEL - ATLANTA

January 31 -«FeBRUARY 2, 1977

The Fifth Annual Register will provide books of listings of
applicants and positions during the Conference.

Applicant listings include education, publications, experience,
interests, references, position, and salary desired.

Employer listings include position available, starting date,
salary, and benefits; education, experience, and specialization

requirements.

Deadline: January 7, 1977
Fee: $20 for employers
§ 5 for applicants, plus 35 for anonymous listing
Free to students
Address: A form on which to submit information will be
supplied by
Orrin E. Taulbee
Computer Science Employment Register
Department of Computer Science
University of Pittsburgh

Pittsburgh, Pennsylvania 15260
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NATIONAL ScIENCE FOUNDATION
ADVISORY PANEL FOR LINGUISTICS

WILLIAM O. DINGWALL University of Maryland

VICTORIA FROMKIN University of California, Los Angeles
IVES GODDARD Harvard University

ROGER SHUY Georgetown University and CAL
CARLOTA SMITH University of Texas

ARNOLD ZWICKY Ohio State Uniwversity

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
will be held until fall, possibly 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
INFORMATION SYSTENS AND NETWORKS-:
OVERCOMING THE LANGUAGE BARRIER

3 -6 May 1977
LUXEMBOURG

EURONET, supplying scientific, technical, and economic informa-
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 for rapid access to terminological resources.
3. Linguistics, grammar, and syntax, including computer-
aided'control and representation of syntactical
structures
4. Human translation and interpretation, translation
aids, and computetr-aided or semi-automatic translation.
5. Multilingual 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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NEW JOURNAL

TRANSACTIONS ON DATA BASE SYSTENMS

Editor: DAvID K. HsAIO
Ohio State University

Associate editors: STUART E. MADNICK
Massachusetts Institute of Technology

CHRISTINE A. MONTGOMERY
Operating Systems, Inc.

HowARD L. MORGAN
University of 'Pennsylvania

EDGAR SIBLEY
University of Maryland

Publisher: ASSOCIATION FOR COMPUTING MACHINERY
P. 0. Box 12105, Church Street Staticm
New York, New York 10249

Subscriptions: S40 for nonmembers of ACM
$15 for members

In the first issue: Selected papers from the International

Conference on Very Large Data Bases, Framingham, Massachusetts,

September 1975.
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5TH INTERMATIONAL CONGRESS OF APPLIED LINGUISTICS
MONTREAL, AUGUST 21-26 1978

ORSANIZED BY THE CANADIAN ASSOCIATION OF APPLIED LINGUISTICS. (CAAL)
UNDER THE AUSPICES OF THE
INTERNATIONAL ASSOCIATION OF APPLIED LINGUISTICS (IAAL)

Experts from all over the world will meet and discuss the
latest developments in the many fields of applied, 1inguis-

tics, including :

First arnd Secend Language Teaching and Leatnings

Bilingualesm and Multiculturalisdm
Constrasiive Linguistics
Tanslation

Laxicelogy

Computatioral Linguasacs

Szulis thes

Sericlegy

Cormdlivccation Theony
Psljchelinguistics
NewroLinguistics
Spaech Therapy
Apnleed Phonetecs
Scelolinduistics

Larguage PLanning and Policy

Previcus Congresses
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CCPENHAGEN 1972
STUTTGART 1975

Information @

Jacques D, Girard

Secretary of the AILA Congress 1978
University of Montreal

Box 6128

Montreal 101, Canada
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Conferences)

LAWRENCE G. ROBERTS
President, Telenet Communications Corp.

For the technic¢al and organizational leader-
ship under which the ARPA net was built.

Committee Chairman:

HERBERT B. SAFFORD, CDP
Systems Supervisor

GTE Data Services, Inc.
Marina del Rey, California
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LATSEC:

CONGRESSMAN QUESTIONS PAYMENT

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

was criticized on the floor of the House by Congressman Aspin
of Wiscondin. According to the Congressional Record (May 4,
H3909), Aspin said that the payment was made ''under the provi-
sions of a special bailout law (Public Law 85-804)" when

Peter Toma ''said that he would be 'impelled to leave the United
States' without the aid."

The bailout law, according to Aspin, ''should only be used when
the Pentagon really neéds equipment that is vital to the national
security.'" The Latsec contract was one of several that Aspin
characterized as not qualifying for the supplementary payments.
He called for a new study of the whole concept.

Toma was quoted in newspaper reports as: saying that "If
Contressman -Aspin were to look at our system and what it is
doing for this country, he would withdraw his criticism." The
newspaper story describes the basic contract as one with the
Foreign Technology Division-at Wright-Patterson Air Force Base,

originally worth $460,000 for a three-year period.
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THE FuTuRE OF M T

RupoLPH C. TROIKE, DIRECTOR

CENTER FOR APPLIED LINGUISTICS

There is a widespread myth among linguists that machine
translation+~-or, properly, 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 post-
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 Wright-Patterson Air Farce 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 the money spent on machine transla-
tion projects was applied to theoretical research rather than
being used for translation--which was often disparaged as being
merely practical and lacking in theoretical interest. It is
therefore ironic that had more research been done directly on
translation, the development of linguistic theory itself might
have been accelerated by  five to ten years. (Interestingly,
trensformational linguists, so often linked with computers in the
public mind, had little involvement wicth MT.)

In the ten years since the ALPAC report, there has been con-
siderable deﬁelopment in computer technology and in linguistics.
The state of the art has advanced in both fields to the point where
a new synthesis is now possible, which could produce greatly im-
proved translations on a more cost-effective basis. (Unfortunately,
one of the few projects in recent years to try this, at Berkeley,
was curtailed last year for lack of funds.)

The time has now come for a new effort in MT to be under-
taken. Properly conducted, such an effort would not only improve
the quality and efficiency of translation, but would add to our

knewledge Gf substantive universals and semantics, as well as
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deepen our understanding of particular languages. MT can make
an important contribution to the building of the information base
on which the growth of linguistic theory must depend, at the same

time that it produces a result of great practical value.
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MACHINE TRANSLATION:

Moscow INTERNATIONAL SEMINAR

I. I. OUBINE

Head, Machine Translation Department
All-Union Centre for Translation of Scientific
and Technical Literature and Documentation
Ul. Rrzhizhanovskogo 14, korp. 1

117218 Moscow B-218

An International Seminar on Machine Translation took place in
Moscow from 25 to 27 November, 1975. About 200 scientists from
People's Republic of Bulgaria, the German 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 internationalization 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 organizatioms. Imn 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 ACT ‘alone will reach the volume of 50-80,000
printer's sheets a year. Dr. Gerasimov sees the way out of
this situation in the speediest possible development and
installation of industrial systems of machine translation.
This was also the conclusion of the Temporary Scientific and
Technical Commission on Mdchine Translation of the State Com-
mission on Machine Translation of the State Committee on Science
and Technology of the Council of Ministers of the USSR which
worked in 1972-1973

At the plenary session, four reports dealing with general
principles of construction of machine translation systems #nd
ways of improvement of MT quality were delivered. Yu. N. Marchuk
(ACT, Moscow) draws our attention to the increased role of
cbmputer dictionaries in automatie data processing systems and
namely in MT systems., Since the quality of MT largely depénds
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 1s important to make wide
use of contextual information. Inter- and post-editing are
absolutely indispensable in running the first.industrial MT
systems.

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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dictiorary, automatic analysis of new words and formation of

the information required for future processing. The intereditor
either confirms or corrects the grammatical information of new
words and can also correct input errors, supply translations for
new words, etc. At the intereditor's command the system accumu-
lates new words for the posteditor.

The posteditor exercises phrase-by-phrase control of the
translation. If the translation of a phrase does not satisfy
him he edits it with the help of a display unit and, if necessary,
sends the original phrase and its machine translation to a
special storage device for further analysis aimed at the improve-
ment of the MT algorithm:

In his summarizing report, Dr. A. Ljudskanov (PRB) singled
out the main stages of MT development, and showed what an un-
favorable effect the ALPAC report and the pessimistic statements
of Dr. Y. Bar-Hillel had produced on MI. MT systems aimed to
operate on an industrial scale in the nearest future are to be
developed on the basis of the "selective' strategy, i.e. they
are to use only that information "which is necessary and suffi-
cient for the given aim for the given pair of languages."
Dwelling upon this thought, Dr. Ljudskanov said in his second
report, 'Lexeme dictiomary for MT systems', that in the MT sys-
tem which is under development in Bulgaria 'deep" difficulties
are shifted to "surface'" levels (lexical and morphological) and

solved with the help of context analysis.
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The fourth report at the plenary session was read by Dr.

R. G. Piotrovsky, who thinks that for the time being those, who
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 consecutively from simple algorithms operat-
ing with units of the surface 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 syntagtic 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 t¢ Dr. Piotrovsky, enable
the consumer to derive all semantic information from the input
text.

Thus the main speakers put forward as the cardinal task 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) automatic 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 (the work is under the scientific guidante of Dr. R. G.
Piotrovsky). Scientists of this group compile dictionaries for
MT within the framework of one scheme in accordance with the
postulates of the linguistics of text; their MT dictionaries
consist of two parts: a dictionary 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
forms. Morphological and syntactic information is written straight
in the dictionary 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 this MT system
are the principal .linguistic algorithm. All programs of auto-
matic processing of linguistic information are based on these
charts. 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 the 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 dictionaries should not bé compiled separately but as

component parts of MT systems. The coding of lexical information
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in an MT system should be preceded by the elaboration of blocks
of grammatical analysis and synthesis which use lexical informa-
tién and in their turn may affect its composition and coding.

A different approach to principles for development of MT
systems was presented by Z. M. Shaljapina in "The ARAT system:
dictionary, grammar, and their use in automatic analysis' (Moscow,
State Institute of Foreign Languages). The central component of
this Anglo-Russian Automatic Translation system (ARAT) is a dic-
tionary of a special type (Anglo-Russian Multiaspect Automatic
Dictionary--ARMAD) in which every entry gets complete and diverse
characteristic properties of its linguistic behavior on all
levels of description: morphological, lexical, syntactic, and
semantic. For formal recording of all required information,
ARMAD employs syntactic patterns, lexical functions, demands
imposed by the word on the linear and structural context, rules
of standard and individual modifications of lekxical and syntactic
structures with this word, fotrmal semantic representation,
sémantic selection of syntactic valencies of the key word, etc.

The abundance and variety of information contained in the
dectionary entry of practically every word is the principal ad-
vigntage of ARMAD as compared with other types of automatic dic-
tionaries. Wide use of syntactic and expecially semartic infor-
mation makes it possible with the help of this dictigqnary in the
framework of the ARAT system to solve such a cardinal problem of
MT as grammatical and lexical ambigmities. Data on lexical co-

occurrence of the original English word and its Russian equivalent
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as well as on required syntactic transformations., it is hoped,
will ensure an exdct and idiomatic translation of the original
text But at the same time the abundance and variety of the
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 difficulties
and possibilities of algorithmic realization of full-scale
dictionaries of this type have not been investigated.

A number of reports were devoted to cowpiling various types
of auxiliary dictionaries and creation of whole systems for
automatic lexicographic work. 1In their reports, Yu. N. Marchuk,
N. G. Tikhenova, and I. I. Oubine (all of ACT, Moscow) informed
the participants of the seminar of the work now being done to
develop a bilingual automatic lexicographic system to compile
frequency and semantic frequency. dictionaries and bilingual con-
cordances as auxiliary material for MT dictionaries.

E. V. Vertel and V. A. Vertel (State Institute of Foreign
Languages, Minsk) submitted a joint report on the elaboration of
@ algorithm and.a set+of programs to compile a frequency-alphabetic
dictionary and concordance on a medium-size computer. The set
of programs is designed to process an original text of up to
300,000 words.

An interesting report on the compilation of a reverse French
dictionary was submitted by E. L. Kozmina (Applied Mathematics
Institute, Moscow), who worked out a method of getting a wordform

by its ultima or by one wordform representing a whole class of
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words inflecting uniformly. This method makes it possible to
reduce a reverse dictionary of word-forms to the size of an
ordinary dictionary.

In this session the participants in the Seminar discussed
the principles of compilation of MT dictionaries and came to
the conclusion that it is necessdry:

- to consider an MT system as a whole in which all parts are
interlocked, while the dictionary is its principal component;

- to design MT systems for sublanguages and consequently
compile 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 dictionaries 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 werdforms. 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 reports was read by scientific workers

of the Computational Center of Leningrad State University Dr.
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G. S. Tseitin proposes to use for automatic syntactic analysis
models which do not simply contain a set of rules for construc-
tion (or "filtering") of admissible syntactic structures but

also mark out among these rules more or less 'preferable" ('"nor-
mal", "nuclear', "productive"). B. M. Leikina (Leningrad State
University) is working on a model of an English grammar which
permits under certain limitations nonprojectivity while fulfill-
ing the projectivity demands for the majority of cases. At
present this group is working on a more complicated model which
takes into account among other things the order of establishment
of syntactic links in a particular structure' A number of expe-
riments have been carried out with the first variant of this
grammar. These experiments were aimed at checking the presence
of the correct analysis and absence of a fixed incorrect analysis
ad were carried out under the conditions of man-machine interaction
during which a part of the intermediate results were rejected by
the man. Complete analysis has been tested only on several
sentences.

The principles of analysis in the ARAT system were expounded
in this' section. Besides the report of Z. M. Shaljapina already
mentioned, three reports on less general problems were read:

L. A. Afonasjeva, '"Disambiguation of homonymy in the ARAT system!',
T. N. Nikanorova, "Prepositions in the ARAT system", and 0. A.
Sternova, On a model of Russian inflexion in the ARAT system"
(all State Institute of Foreign Languages, Moscow). In this MT

system the disambiguation of homonymy is not singled out into a



MT: MoOscOow INTERNATIONAL SEMINAR 59

separate block but is carried out during the analysis simulta-
neously with the fulfillment of other tgsks. Prepositions in
the ARAT system are treated like any other lexical unit of the
text. Meaningless prepositions, 1l.e. prepositions serving as
surface-syntactic indications of strong government and having no
influence o the meaning of the text are eliminated during the
transition ﬁroﬁ combined syntactic structure (CSC) to semantic
representation. Meaningful prepositions, i.e. prepositions
having their own meaning, are elements of the semantic structure
and are preserved during the transition from CSC to semantic
representation.

E. E. Lovtsky (ACT, Moscow) proposed formal means for the
description of the syntax of natural languages. The description
is gn oriented graph, in the nodes of which are symbols of syn-
tactic classes and of subgrap The information on theé
dependency structure of strings is recorded on the edges of
the graph. The description of g natural language syntax, made
with the help of the suggested formal means, can be used in a
system of automatic syntactic cnalysis. For the analysis of a
phrase, it is necessary to find in the graph all occurrences of
a string of syntactic classes corresponding to this phrase and to
read from the edges of the graph the 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
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choice of the tree cortresponding to the lexical units of the
phrase is made on the basis of the information contained in the
automatic dictionary. The said description is being done for
the analysis of English scientific and technical texts.

The joint report of E. Benesovg, 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
tieir turm are the basis for synthesis of sentences of a natural
language.

Other reports at the section on automatic analysis and
synthesis of texts were of a less general character. Dr.
Klimonov (GDR) presented a set of criteria for automatic iden-
tification of antecedents of personal and possessive pronouns
in’ Russian and German. Dr. Starke (GDR) read a report on a
method of transformation of Russian structures with German
equivalents having different dependency representations. Each
transformation is performed by means of elementary operations:
insertion, deletion, alteration of a node, etc.

The reports submitted to the€ section on semantic analysis
touched on some narrow problems. A number of reports show their
author's efforts to solve their problems within the framework of
automatic text processing. These reports are the definition of
the concept of answer in question-answer structures of texts
(Dr. Konrad, GDR); semantics of prepositions (Leontjeva, ACT,

Moscow) ard Nikitina (Institute of Linguistics, Academy of
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Sciences, Moscow); semantic and syntactic analysis of Russian
words with the meaning 'quantity" (Iljin and Smirnova, Leningrad
State University); communicative structure of the English sen-
terice (Korolev, ACT, Moscow); semantic analysis of headings of
Japanese patents (Zeinaiova,.Samarina, and Shevenko, Institute
of Oriental Studies, Academy of Sciences, Moscaw).

An interesting report was submitted by N. A. Kuzemskaya and
Dr. E. F. Skorokhodko (Institute of 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 a4 semantic language which would meet the following conditions:
(a) ability to express the requited information; (b) possibility
of getting the necessary quantitative estimates; (c) possibility
of translating into this semantic language from the original
language and from the 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
proportion of the primary network contained in the second, and

accuracy from the proportion of the secondary that coincides

with the primary.
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The problem of automatic recognition of key words in text
was the main concern of the reports of R. A. Kovalevitch, V. A,
Sorkina (State Institute of Foreign Languages, Minsk), and G. S
Osipov, A: I. Chaplja (Mahachkala State University). Kovalevitch
and Sorkina singled out more than 50 elementary semantic units
and, relying on formal characteristics of the text and using
distributional statisticdl methods, they singled out and formal-
ized rules of combination of elementary semantic units in free
word-groups. The result of the analysis is 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 amd 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 in spite of the
universally recognized importance of the semantic component for
MT, the seminar lacked reports in which authors put forward
methods and instruments 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 for optimum ways of elaborating formal

semantic languages for MT.
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In the software section, ten reports were made, three of
which are characterized by 4 brpad approach to this important
part of MT systems. These are the reports of N. A. Krupko 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 joint report by Krupko and Tseitin sums up the research work
carried out during the last 13 years, involving developmeént of
software to be used in computer experiments on MI. 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 the machine representation to process a given text
in 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 of
each of the component parts seems, in the opinion of the authors

of the report, to be quite reasonable in developing practical MT

systems.
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The report by Skitnevsky considers some basic principles of
software development for linguistic investigations. The main
idea of Skitnevsky's model is to consider as interdependent the
following three levels of software: (a) the conceptual level--

a model of linguistic process; (b) the compositional level--an
input language; (c) the programming level--the implementation
system. The development of software includes the following five
stages: the first stage is an analysis of a set of algorithms
which are given in their verbal description (i.e. as flow charts).
The analysis results in an informal definition of the class of
algorithms. The second stage consists in snecifying this formal
definition. As a result we have a logical and mathematical
framework, which is a sufficiently precise and dynamic descrip-
tion of basic concepts occurring in the informal definition
(MODEL). At the third stage a data bank and a service program
package using the standard software are formed on the basis of
the set of objects and operations of, the model. The fourth stage
consists of working out an input language which permits the user
to state his tasks in terms of the MODEL. The fifth stage
designs an operational system which ufes the standard software
and remains intact in respect to relatively extended MODEL, its
data bank and service program package. The MODEL built along
these lines and an input language form a convenient metalanguage
for the description of the computer semantics of natural languages.

The report by Krisevitch and Sovpel emphasizes that an MT

system operates with large information files including input and
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output, automatic dictionaries containing grammatical and semantic
information; therefore the efficiency of an MT system depends to
a great extent on the degree of optimizatiom of information pro-
cessing. The authors believe that the efficiency of use of
storage and the minimization of average access time are deter-
mined by such factors as the nature of information, the request
frequency, and the properties of storage devices. In keeping
with these principles, the authors constructed their model of the
information base for an MT system. The other reports discuss
less general problems of software relating to automatic text
processing. The report by N. G. Arsentjeva (ACT, Moscow)
desctribes the results of the machine experiment which was aimed
at forming surface syntactical characteristics of a word on the
basis of its semantic description. The input information is a
semantic ‘description of some word, represented as a formula con-
taining semantic eléments and operation signs. The author has
devised an algoerithm which supplies the linguist with a list of
pessible realizations in the text of the syntactic patterm of
the processed word on the basis of the semantic descrimtioh of
the word, its syntactic pattern and some other linguistic infor-
mation. The program’ is written in the algorithmic language of
recursive functions. The eéxperiment shows that the said lan-
guage is quite applicable for linguistic purposes-.

S. A. Ananjevsky and P I Serdukov (Institute of Cybernetics,
Kiev) informed the seminsr of their work en the develqopment of

a system of automatic syntactic analysis of text for purposes of
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automatic abstracting, information retrieval, and MT. The sys-
tem permits one to obtain the following characteristics of the
English verb: search area (zone of syntactic dependents of a
verb in a sentence), position of a verb (predicate), which is
the initial point 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 Minsk-32 and permits -one to
obtain 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 well as
algorithmic, linguistic, and programming units of a Russian
text, different for different linguistic 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 dpplication of
the PL/I language for an automatic analysis of texts. The
authors have written a number of programs in PL/I, designed to
compile frequency amd reverse dictionaries, for morphological
analysis of Russian wérds, 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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Summing it up, it should be noted thac the reports submitted
to this section varied considerably from the point of view of the
problems discussed and the methods employed due to lack of uni
HPrmity in using programming languages and types of computers

The main characteristic feature of the séminar, in our
opinion, is an emphasis on developing practical systems of MT
for well-defined sublanguages of natural languages rather than
devising global language models of which MT is only a component.
The most essential thing now is not to carry out experiments
but to develop practigal systems of MT operating 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
Information to hold another seminar in Moscow in 1977. The
participants of the seminar think it necessary to promote further
coordination and integration of research in MT in the USSR as
well as in the framework of the International System of Scien-
tific and Technical Information. They find it reasonable to
determine the main body responsible for problems and to entrust

ACT with this important task.
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Tronuprh diracted towards mechanical translation, this
vnlume is not concerned solely with practical' aspects of
linruistics, There is an expresscd desire to develop forma?
+theories at all lsnmiape strata, as the authorg realize that
a2 solid, theoretical bhasis is required for sienificant presress
at the 'mractical! or apmlind level. The way to build o trars.
lative mackine, 4+ fs armed, js to model 1t or hmmen speech
behavior, A pergson's sementic conprtence is merifested in bis
aAhi714ty to express ard uvnderstrnd similarities ard éifferencer
nf meaning. A cemantic theory must account for how a nerson
can understand an utterance ir ome lanemare and nroduvce an
vtterance that 'means the same thines' in a secord larpunre,

The crnacity of the human speaker to analvze and synthegize
snoken and written natural lancsuase Aircourees must he ivra
cornorated into the translatire machine, The Mascow lirenigts!?
emphasiz eon arglysls Aand svnthesis perhanrs ecives thedir theorjes,
a8 viewed from Chomskv!s framework, the chardcter of hnerform-
arce! medels as oppnsed to 'commneternce! mndels,

The meanihgs~text model develonsd by the Moscow JTirenijats
incorporates a meta-lanruape for expressins entrieg in a dic-
tionary and rules for estabhlishineg a corresporderce hetyeen
semantic structures 2nd their vbhoretic or eranhic realizations,
The dictionarv is to rontsirn all semantic irformation reeded
for the aralvsis ard synthesis nf utterances, The emmhasis
on dictionarv construction, as indicated bv the +err "lerice?d

semantics" in the volume title, reflects the traditioral Savie+



70

interest in lexicmnloev., The vnlume provides a wealth of irfona
mation on diectionary entries for lexicr]) items of voari-~or Wirdr,

The trarslatiorg of thre napers i» the velymre are ennd “an
the most rart. However, there are mary tvnorrsphicrsl erpone,
Also, the natural lancuvagre aralvzed in post of rrere papers
e Russian, =0 “orreciatine 811 of the subtler roivte = s
an guthor ig rot aluwdrvs enry fon pre who g peot o arpolten of
Russiar,

Before indicatirs 2 bit aben* fle enrtent of eackr »=per,
four torics pot covered in tris vorlume shepld be merti-ned,
First, none of the napers deal exnlicit’y witk the »a*ben gne-o
niative auestion of tre svntactical capaci*v of the VWoar ~drdeac
that 1s, with where rotural lanenager are gituated irn the
Chomsky hierarchby of formal Jerruares, Sirce, nmesumehiy
natnral laneruaces must he recursive if 717y avtomated hWishk
qualitv mechanical trarslatior is to be Trasible ard sirce,
€.7e, 1. A. Mel'cuk emnloys rules for Sperish coninention which
annear to be 2t Jeast as strorec as cortext sersitive »rlsg,
the volure irdicates lines of deliritatior on thig questior,
The formal vronerties of the interlirgua, sore of which are
mentiored below, is of relevarce rere, too, Secord, there
are no aleorithmg for narsine (trauch ore corriied by Ju. S,
Martem! ianov is wentiored), as mirht be exrected from +ha 2bove
corments, since this wopld nresvnnose somethinge nhont tre

sererative power of ratural lencracres, Third, fthousgh trere

is reference to the similaritiec hretween loric =rd »natural
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1anpuages and the need for Carnanian r - ning postulates, there
iz no discnssior of exactly what kind of logie underlies natur-
al lanpuapes, I8 first-order lopic sufficlent or is there need
for such svstems as tvne theoory of modal or tense lorics? Also
not fully addressed is the aquestion as to how semantic jnfor-
mation utilized bv a person in the analysis and svyrthesis of
utterances 18 to he exyressed in a Togical lanpruape, contured
ir the speaker's 'theory!. Fourth, the allered dictimnary-
encvclopedia distirction ard related concepts as treated
bv, for exnmnle, Carnar or Fodor and Katz is merti-med but

not analyzed ir detail;

V. V. Ivanov's two short vapers written in 1947 introduce
the volume, nreserting analosies between phorolorical and
semantic svstemz, Neutralization of vhonolorical cortrasts
can be seen as having a parallel or the semartic level. Ivanov
also noints out that, just as distirctive features have heern
used to characterize phonemes, so semartic features can be
used to characterize semantic units. Semantic features should
be incorvorsted in the machine interlingua, & ceneral form of
representation or language into which a source language is
andlyzed and from which a tanget languvage is svnthesized.
Without universals- such as the ssmartic features represented
ir the interlineua, translation from one natural lanpguare to
another would not he possible.

In the third naper of the volume, I. A. Mel éuk oprovides

an ordered system of rules for determinine the render of French
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nouns from their endines. A compact and corsistent cyatep of
rles ig reeded for such anplications As lanpnare learnings nand
computationsl linenistics as well as for trecretical reasoms,
Manv svstems of ruleg to be found in the literature nArc elther
far too complex to be anmlied hy one learrirg 8 second larnruare
or are not sufficiertly explicit and risorous to e followed
by one wh~ = ot » prativa spenker, much leer ba machariecnlly
trarsiatable into a proerrarminge lanpuare, Nellenk ernlors
statistiral techriques usineg a frequency dictionary to arprive
at an economical svstem of rules accounting for most of the
liremistic data,

Ir "A Mndel of Svarish Cornjuratior", Mellcuk outlires a
universal conijucation mndel And ~2onlies it to Sparish, The
model does rot nrovide a generative prammar in the neu”rl sencge
but ratdor » rrenglator which moane the meaniree of word-forme
irto their nhometic or gravhic realirzaticrs in murh *he same
way as l1atter parvers ir the volure describe the svntbhesis of
a tarpet langmage text from its revnresentation’ in the inters
lincua,

The central terms "syrtactical meaning", "lexical mearing"
and "erammatical meaning" are defined hv Mellcuk ir the fifth
rarer, and he describes an aspect of the corstructior of thre
interlinenta in these terms, The interlircua can be viewed as
a formal lensvace embodyine all ard only the seranrtlc iriversals
of natural lesrguargs, Since gramratical meanirgs ape ot uria
versal by defirition, there are ro srarratical meanymes in thre

interlincua.
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A. K. Zolkovskij, N. N, Leont'eva, and Ju. S, NMartem! janov's
"On the Basic Use of Meaning in Machine Translation" and the
following two paners by Ieont'eva and Zolkovski] rketch alpo-
rithms for the anslysis and synthesis of sertences. They take
as piven a source lancuage sentence toesether with ite syntactic
gtructure snd, employire dictioraries, ston through ite reduc~
tion into itw repregentation.ir the irterlinrue Aand then throuyh
the generation of a taryet larpuare sentercé from the interlir~ua
representation, Havine the same underlyire. revrresertatiom in
the interlingua, the source lanruare serntence and the target
langpare seriterce have the same tearine, The (analysic) die-
tiorary entry for a word, which is taken to be either the nrame
of an irdividual or 2 one~ or two-place predicate (three-ntace
nredicates beiny defined, by appealine to what amounts to the
rotion of 'causativity'!, in terms of two-place predicates),
consiste of a list of serantic factors, (However, the phil-
ogonhical problem of defining 'hyporyrs! of a certsin class,
specificallv-.-oredicates anplyire to the determinates of 8 de~
termirable, which leads Fodor and Katz to introduce the vacnnus
notior of semantic distirenishers!, is irtractable using a
1list or conjunction of semantic factors.) Information abont
cases and prenositions encqded in the dictionarv determires
the place for an argument of a oredicate. On aralogy with
devendency erammars in svntax, the meaning of a source larguage
exnression is initially built up as a tree of remantic “actnors

d e -

and eventually hecomes, Vrangh ar aler34 - wiliosy ecombine:
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V. 7 stepe ag tre tree fe i ovrerd)oan ey o trdar e 4L
irtorﬂirrua. Thr corveriert reotation of the irter?is o0 L owe
for indicatine which part of an exvrereion, tie nsredicnte nr
ore of its arrurerts, is priveionl (rourhlv, tve ternic) and
for reedily identifyineg the converse of & two=plnece rrelicate,
Variables, quantifiers, and forral eevects of defirahility are
not treated,

The rext six rerers, ircludine an irtrodveteory riecs bv

Zolkovski §, nanbesred drring 10€L 3y Kachine Trarslaticn erd

Avplied Tinevristics and concentrete on tre con

m

structicor of

a dicticrary for such automatic =erartic coreratiors 2s varc-
phrasine, In ceorpilire word mefrirgs for rnarticvler damning
of discourse, these marers use »e fermal retatior v d@ nregeont,

ne aleorithms, since macrine implementatior is crrsidered rre-

mature, Ir‘'a revicw of Sapirts writires on structurel serentics,

Zolkovski} discusses the orohlems cof defirire wores with cunn-
titative meanine and aralvzine trarsitive wverbs in 'retiore!?
terrs ard indicates the reed for vrrevidine irferrotion gbout

"tphe mature of thircs, vrysical ard cccial" to exnlicate irmplicit
meanire, Zolkovskij's "The Veocabulary of Purncoseful activitv®,
berirnines with twenty-tbree serantic factnrs 2g rriritive, de-
fines ir terms of these words gsuch as "cause" ard "rears'", In
"Defirnitions of Words Derotirg Time ard Tempcral Relatiora',
Ieontteva defires a rurber of terporal words, ercuire trat

ore of their serantic functiors in a discourse 5s to arrence

the eventes described irteo a vartial order ard that a theoryv
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of terroral evente is needed so that conclusions abeut the
charaectrerirtice of everts and their couses can he derived from
a +oxt, Ju, K, Scerlov descrihas two srrourns of words applying
to actions, one clustered abound the »otion nf "force" (rove-
mert) and the other around "will' (irtertion), He taked the
idea of ap sction +o be a proerpam, which car be cormmicated
to someore eclse by meaks of the semantic strrctivre of n disconrse,
and he talkg of the execution of A prosram realizive tre ifdea
of an action being brourht ashout bv a "ermnulei-n derinat
(reason),- S¢rmlov?s "Op Lorical Subjirete An3d Pwedicstesr" da
limite distinctions related tn tonic-comment ard to eramratjend
ard logical subject-nredicate by arpealing te an intrrrecatyon
trareformation whick reveals what js 'civer!t 3y a3 situatriorn ne
ornoged to what 1g 'added! bv an nttnrenece, He decerihes rylng
concerning order, intoration, and transrositicr,

Ir a raper miblished ip 1067, F. A, Dreizin conciders se-
mentic mesns of discourse anslysis., By egtablighine serartic
dererdercies, nronemia] reference can be determined #nd dis-
arbieruatinon Pchieved, If A text is sufficiecrtly redurdart to
be understood by a humar reader, expressions ir +he came text
can he mechanically related hy means of one or more transfor-
mations and ambiguities therehv elimirnated, Conditinra mm
transformations involve semantic factors ard 1sbeled tree
structures, and the passive transformation and synorymouc
trarsformations relatire, e.r., a two-nlare vredicate ard jts
converse are provided as illustrations, The npperdix cortainrs =

detailed analysis of 2 samnle text.
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The firal and most recent parer in tbhe volume is N, N

FA IR )

Leontleva and.S. E, Nikitinsr's "Semantic Relatione Exrrersed
by Bussian Prennsitions", 1Ir the arrendix is *he basis of tre
vanen a fiftyv-five nare table which rives tre menrinrece of
nrenositions by their corntexts, A Turber of' relotinnal rovcepte
are urlversal, and certair orencsitiors ir a particenlar Jaronase
may be erployved for their exovressior, aAltrourt »vles for come
binine mearines are not vrovided, the tadble is intended for

use in, e,~,, the svrtbhesis of discourses, 2c it rrecifiay whick
prenouns may be selected in a siven cortext. A vrerositior
1s thus seen to have svymtaematic meanire,<snd, because, it
stands in raradirmatic relations with other nrevpositiors, it

also has lexica] mpanine,
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WASHINGTON DEVELOPMENTS

FCC REJECTS AT&T DATASPEED 40 FILING

The Federal Communications Commission (FCC), through its Common Carrier Bureau, has

rejected ATGT's tariff filing (Washington Report, 2/76) for the Dataspeed 40 termi-

nal device, which sought to offer the device in connection with voice grade or Data-
phone Digitul Service (DDS) private line channels. The effect of the ruling will

be to preclude ATGT from offering the Dataspeed 40/4, either directly or through an
unregulated subsidiary.

Background. The FCC decision was based ultimately on whether the Dataspeed 40 was
characterized as a "data communications' or "data processing' device. If it were
the former, it could be offered by ATET as a common carrier; if it were a data pro-
cessing device, however, it could not be offered. The FCC ruled in its 1971 "Com-
puter Inquiry" (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 option by an agree-
ment in an earlier consent decree with the U.S, Department of Justice, to the effect

that AT§T would not enter an unregulated industry such as the data processing in-
dustry.

Rationale 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 well as its intended uses." (Emphasis supplied.)

The ruling distinquished between two classés 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, 7.e., intended for interaction with a computer.
The Commission found the Dataspeed 40/4 to be equipment "whose primary function,
design, and marketing 1s as an integral part of a data processing service involving
the programmed interaction of the terminal device and a central 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 (without the use of
additional data processing support), and emphasized that it was clearly not intended
for this purpose, in either its design or marketing.

The ruling also indicated concern over possible unfair competition related to the
Dataspeed 40. The petitioners opposing the Dataspeed 40 hud indicated a fear that
if the device were offered by ATET directly, it would be cross-subsidized by other
ATET offerings, thus giving the common carrier an advantage in a non-regulated com-
petitive market (Z.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 common carrier to its subsidiary
easily detectable.
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Possible further inquiry. In discussing the consent decree itself, the Commission
said that "we believe the appropr1ate manner to deal with this problem is through
a pet1t1on seeking a revision of the Commission's rules, as well as a possible re-
opening of the 1956 consent )udgement " This statement appears to substantiate in-
formal comments that the'FCC is considering a new Computer Inquiry.

SECRETARY OF COMMERCE ANNOUNCES: REVIEW OF LONG-TERM TECHNOLOGY POLICY

Recently-appointed Secretary of Commerce Elliot Richardson has announced a new pro-
gram with the objective, ih part, of developing long-term technology policy which
would contribute to protecting "America's vital interests in evolving frontiers."
Richardson noted that U.S. economic development and our quality of life have depend-
ed on fundamental research and development of advanced technolopy. Based on his
concern that the U.S. may be underinvesting in research and technology development,
Richardson has- directed his Assistant Scdretary for Science and Technology (Betsy
Ancker-Johnson) to perform a comprehensive review and analysis of U.S. technology
policy. He also announced the creation of a departmental "Regulatory Policy Comi-
mittee" to develop positions on regulatory issues. Seen in the context of President
Ford's program to reduce Federal regulation, it would appear that the new Commérce
committee is likely to have a deregulatory orientation.

INTERAGENCY COMMITTEE ON ADP HOLDS PLANNING CONFERENCE

The Interagency 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 Congressienal and Executive Branch spokes-
men, and to discussion of prominent Federal ADP issues: centralization of ADP man-
agement, exccutive-legislative relationships, management information systems, per-

sonnel management, public/private sector responsibilities, and sharing of computer
Tesources.

Congressman Charles Rose, Chairman of the House Ad Hoc Subcommittee on Computers,
warned the Federal agencies that.they 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. Speaklng for the National Bureau of Stan-
dards, Dr. Ruth Davis described her agency's activities to 1mplement the Brooks Act;
she noted that despite NBS proposals, ‘'there [}emalnﬁ no means for insuring compli-
ance with Federal information processing, standards." In the area "of personnel man-
agement, the conference participants offered several recommendations for further de-
velopment by the Civil Service Commission and the Interagency Committee, 1nc1ud1ng
the fostering of professionalism through a formalized certification and testing pro-
gram, and the strengthening of Civil Service qualifications standards.

VICE PRESIDENT ROCKEFELLER ANNOUNCES INFORMATION POLICY STUDY

Vice President Nelson Rockefeller recently announced that President Ford had direc-
ted the Domestic Council Committee on the Right of Privacy (chaired by Rockefeller)
to undertake a comprehensive study of issues related to "information policy." The
Vice President stated that "[f]he Committeé will examine a number of critical issues
facing this country, including the political, social, econemic and interpational
consequences of our economy's growing information sector. Specific issues, such as
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the impact of computer and related technologies, the relationship between privacy
and freedom of information, and ag¢cess to information and information delivery sys-
tems will also be considered." THe study will produce g report, due September 1,
1976, with recommendations on how the Federal government should organize to dcal
with matters of information policy; the Dpmestic Council Privacy Committee itself

is not funded beyond October 1, 1976, and is expected to 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-
ing. The Commissioners decided that they would not comment on the Federal Reserve
System's proposed Regulation J, or other regulations proposed by any Federal or
state agencies, until they are prepared to take a position on the basis of thorough
investigation. The Commissioners also voted against 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 such action would be inconsistent with
Congress earlier refusal to impose a moratorium on state EFTS legislation.

ABZUG HEARINGS ON COMMUNICATIONS INTERCEPTION

Rep. Bella Abzug (N.Y.), Chairman of the House Subcommittee on Government Information

and Individual Rights, recently held hearings on interception of non-voice communi-

cations (Z.e., cable traffic) by U.S. intelligence agencies. The Subcommittee heard
testimony from Western Union International, RCA Global Communications, and ITT World
Communications. The hearings further pursued an earlier Senate investigation 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 States.

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 Phipps of Texas Instruments
(Manager, Strategic Planning) presented the highlights of the so-called Bucy Report
prepared 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 strategic U.S. design and manufacturing know-how."

Testifying in both the House and Senate, Peter McCloskey, President.of the Computer
and Business Equipment Manufacturers Association (CBEMA) objected-to the lack of clear
policy guidance in Federal statutes which regulate East-West trade; he specifically
objected to the "national interest" 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 computer 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.
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NEWS BRIEFS

The National Science Foundation (NSF) has published An Analysis of Federal R&D Fund-

ing by Function, Fiscal Years 1969-1976 (#, enclose $1.80).

ATET has filed with the Federal Communications Commission (FCC) for permission to
install and operate a switched Dataphone Digital Service (DDS).

The Hous¢ Committee on Science and Technology plans to hold late April hearings on
the impact of Federal research and development on the economy.

Mr. Thomas W. Taylor will replace Russell C. Browne as Payments Systems Advisor to
the Comptroller of the Currency, and as the Comptroller's representative to the
EFTS Commission.

The Department of Defense has cleared an AFIPS request for copies of the ARPA Infor-
mation Processing Techniques Office budget submission to Congress for fiscal year
1977 (#); this document describes in detail the ARPA program outlined at the re-
cent AFIPS White House Briefing (Washingtom Report, 3/76).

The Privacy Protection Study Commission will hold public hearings in New Yourk on
April 21 and 22, on the record keeping practices of banks, savings and loan asso-
ciations, credit unions and consumer finance companies.

The National Bureau of Standards has published FIPS-PUB 38, Guidelines for Pocumen-
tation of Computer Programs and Automated Data Systems, (#, enclose $1.35).

The Federal Home Loan Bank Board has published (1) a proposal (open for public com-
ment through April 12) to extend the experimental use of remote service units
by savings and loan associations (S§L's) to December 31, 1977, and (2) a proposed
rule which would permit savings and loan account holders to authorize fluctuating
payments (e.g., utility bills) to a third party, and would allaw S§L's to accept
an order from such a third party (e.g., a utility company) through an automated
clearinghouse.

Comptlation of State and Federal Privacy Laws is available for $10.00 from Privacy
Journal, Box 8844, Washington, D. C. 20003,
The National Science Board of the National Science Foundation has released a report

entitled Science Indigators, 1974 (#, enclose $4.60) which shows a weakening in
U.S. science and technology.

AFIPS IN WASHINGTON

AFIPS EFTS COMMITTEE MEETS WITH NATIONAL COMMISS1ON; COMMENTS ON REGULATION J

Paul Armer, Chairman of the AFIPS Special Committee on Electronic Fund Transfer Sys-
tems (EFTS), accompanied by the Director of the AFIPS Washington Office, recently
met with William Widnall and John Benton, Chairman and Executive Director respective-
ly of the National Commission on Electronic Fund Transfers, to discuss prospective
AFIPS interaction with the Commission. Both Widnall and Benton indicated a gener-
ally favorable reaction to the concept of providing AFIPS technological expertise

to the Commission, and discussions are expected to continue on developing specific
mechanisms.

In a separate development, Armer provided comment through AFIPS on the proposed
amendments to the Federal Reserve's Regulation J, which deals with wire transfers
between Federal Reserve Banks, and other aspects of the Federal Reserve's automated
payments system. The letter comment submitted by Armer was initially drafted by
Dan McCracken, Vice Chairman of the AFIPS committee, and was reviewed by committee
members prior to submission.
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The comments focused on two specific areas. First, Armer pointed out that while
privacy and confidentiality of account information was addressed in the amended
regulation, the area was treated in a very cursory manner. In the absence of a
specific definition of "adequate safeguards," prescribed appeal procedures for
consumers, and related penalties on financial institutions and their employees
for unauthorized disclosure, he argued, the proposed treatmemt was nearly meaning-
less. Second, Armer pointed out that while the press release describing the pro-
posed amendment made reference to 'payments on magnetic tape" (and implied the
transfer of funds by physical delivery of tapes), the proposed regulation defined
acceptable "media" much more broadly than magnetic tape, in a way that would make
the Regulation applicable to a full scale Electronic Fund Transfer System. Armer
urged the Board to restrict the definition of media to only transfers on magnetic

tape, and to gain relevant experience in this area before publishing broad regula-
tions which would reach EFT systems more generally.

AFIPS PRESIDENT RALSTON URGES CoNTU TO EXPLORE COMPUTER-RELATED COPYRIGHT

The Director of the AFIPS Washington Office met in March with staff members of the
National Commission on New Technological Uses of Copyrighted Works and was told
that the Commission would, at its April 1 meeting in New York, determine whether
it would investigate and make recommendations on copyright matters related to com-
puter technology (Washington Report, 3/76)

As a Tesult, AFIPS President Anthony RalSton has written the Commission, urging
the Commissioners to go forward with investigation of these "important! issues,

and to make recommendatians which waquld lead to clarification of the relevant law.
Ralston emphasized that AFIPS' interest in this area is not commercial, but rather,
that the Federation wished to see the legal treatment of the area, developed in a
manner which is technically sound. "Both the Congress and the Federal Judiciary,
by the nature of these institutions, are in a difficult position to consider all
aspects (Z.e., legal, economic and technical) of [ﬁhese issueé}." Ralston said

in his letter. He concluded, "Eﬂ't is our hope that your Commission will apply

its unique resources to give these issues the considered study which they demand."

STATUS OF H.R. 214 PRIVACY LEGISLATION

Rep. Charles A. Mosher has predicted that H.R. 214, a bill which would require
cqurt orders for government surveillance of many kinds of communications, will

be approved within the month by the House Subcommittee on Courts, Civil Liberties
and the Administration of Justice. The bill, as revised by the Subcommittee,

is expected to include coverage of non-aural interception of electronic commu-
nications (z.e., data communications) sent over wire; AFIPS had earlier been ask-
ed to provide technical comment upon this aspect of the bill (Washington Report,
2/76)- While the proposed statute would not reach non-wire data communications,
it would for the first time provide Federal statutory privacy protection for com-
puter data transmissions, telegrams, and other non-verbal transmissions over wire.
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AFIPS COORDINATES INFORMAL, COMMENT TO STATE DEPARTMENT ON IBI

In response to a recent Federal government meeting (Washington Report, 3/76)
discussing U.S. relations with the Intergovernmental Burcau for Informatics,
the AFIPS Washington Office coordinafed informal comment to the State Depart-
ment. The comments submitted consisted of correspondence frem Dr. Richard I.

Tanaka, Chairman of the AFIPS’ International Relations Committee. and Myr. Isaac
Auerbach, former Chairman of the same committee.

AFIPS societies have permission to use material in the AFIPS Washington Report
for their own publications, except that where an article title appears with an
W (*)" clearance must first be obtained from the AFIPS Washington Office. Docu-
ments indicated by the symbol ' (#)" are available on request to the AFIPS

Washington Office. Where price is noted, make checks payable to 'AFIPS.™



Phjlip 8. Nyborg, Director
Washington Otice
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WASHINGTON DEVELOPMENTS,

U.S., SUPREME COURT DENIES SOFTWARE PATENT

The U.S. Supreme Court has ruled in Dann v. Johnston that the program developed
by Thomas R. Johnston is not patentable under existing law. The Court did not
reach the broader issue of software patentability even though it was specifically
raised by the petitioner in the case, C. Marshall Dann, the Commissioner of Patents
and Trademarks. While the Court very properly decided the case as narrowly as
possible, 1.e., on Johnston's specific application for patent as opposed to the

broader question of software patentability, it could conceivably have reached the
latter issue,

The Johnston program. The Johnston program, which is being sold as a computer
program to banks and data processing companies, would read a magnetically encoded
digit on customer checks and interpret it as a specific categoxry of expenditures.
The program would then store and sort this information such that it ¢ould produce
a periodic statement organized according to customer-specified categories.

Rationale under existing patent eriteria. Under existing law, patent protection.
may be granted only to ideas which are new, useful and non-obvious. Each of these
criteria are a "term of-art" in patent law, having a specific and detailed defini-
tion, '"Non-obvious" is takem by the courts to mean that the subject matter sought
to be patented must not be "obvious at the time the invention was made to a person
having ordinary skill in the art . . . ." The Court found that Johnston's inven-
tion was obvious under this standard for two reasons; first, banks already use
computers extensively to process customer account information (including process-
ing multiple accounts for the same customer), and second, the Johnston application

was quite similar to an existing system which used a computer to maintain account
information for the various divisions of large business enterprises.

Status of software patentability. Under the new Supreme Court ruling, the avail-
ability of patent protection for software remains uncertain. While some observers
view the Court's limited holding, which did not rule against patentability of soft-
ware, as in indication that it may be willing to allow patent protection for pro-
grams which meet the normal requirements for patentability, the point is conjec-
tural at this time. Within the framework of the law it now stands, however, it

remains possible that the Supreme Court will utlimately rule in favor of software
patentability.



84
FCC CHAIRMAN ANNQUNCES PRQPOSAL FOR NEW COMPUTER INQUIRY

Speaking at the recent Fourth Annual Conference on Telecommunications Policy Re-
search (cosponsored by the Federal Communications Commission (FCC) and the White
House Office of Telecommunications Policy (OTP)), FCC Chairman Richard Wiley an-
nounced his proposal for a new FCC "Computer Inquiry" which would re-examine the
interrelationship between computer and communications technologies. Wiley is spec-
ifically proposing to the Commissioners that the FCC initiate a notice of inquiry
and proposed rule making, and that it undertake a series of public sessions which
would reach both the commercial and research communities regarding new technolog-
ies (both current and planned) and their applications. Particularly significant,
Wiley indicated an innovative approach in which these public sessions would become
part of the record in the formal Computer Inquiry proceedings.

The public sessions will be in two formats. First, Wiley indicated that he would
propose a "Future Planning Confercnce' which would be oriented toward new develop-
ments in computer communications and their impact on FCC regulatory responsibili-
ties; while the Future Planning Conferences are not themselves new to the FCC,
Wiley's proposal to incorporate the transcript of the Conference into the Computer
Inquiry record represents a novel approach to obtaining technical information from
the research community, which is not normally a party to FCC proceedings. Second,
Wiley described a proposed '"Commission Demonstration Program' which would supple-
ment written comments submitted in the course of the Computer Inquiry with live
demonstrations and debate regarding communications equipment (including terminal
devices). This program would attempt to elicit information pertaining to vendors,
users and uses of such equipment; vendors would be allowed to comment on their

own as well as competitors equipment,

OTP COMMENTS ON FEDERAL RESERVE'S PROPOSED REGULATION J

The White House Office of Telecommunications Policy recently submitted comments on
the Federal Reserve Board's proposed Regulation J. (See Washingion Report, 4/76).
OTP's comments indicated concern that the proposed changes would permit the actual
provision of EFT services by the Federal Reserve, an activity which would be "in-
appropriate and unwise." 1In a letter to the Director of the AFIPS Washington Office,
OTP Acting Director John Eger described OTP's specific concerns:

"First, we have been witnessing for some time the steady development by
the private sector of the generic type of services now proposed by the
Federal Reserve Board. There do not appear to be any economic or tech-
nological reasons for the Federal Reserve to involve itself in the actual
provision of these servites. Accordingly, absent any compelling justifi-
cation for government entry into this market, the private sector should
be left to provide electronic funds transfer services in an environment
that is free from government operational involvement.

Our second concern relates to the control of and access to the compre-
hensive body of sensitive and confidential financial information that
will eventually be carried by electronic funds transfer systems. Opera-
tion of such systems by the Federal Reserve would give it direct and au-
tomatic access to this information. We seriously question the wisdom
of creating an environment wherein a government agency would have such
ready and unprecedented access to this vast amount of information con-
cerning the day-to-day financial affairs of the public."
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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 cn 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 (Washington Report, 1/76). President Ford is expected to name
the new science adviser very shortly; amid various 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 assiet 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 President's Committee on Science and Tech-
nology (similar to a predecessor 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 the legislative compromises
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.

COMMUNICATIONS REFORM BILLS GENERATE GROWING CONTROVERSEY

The Consumer Communications Reform Act of 1976, a bill which would radically modify
to the benefit of ATET recent Federal Communications Commission (FCC) policy on
specialized 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, whieh closely follows AT§T's original proposal, carries four key provisions
First, it would restrict approval of specialized carrier (e.g., providers of data
communications services) applications by requiring the applicant to show that the
proposed service will ot result in increased charges for telephone exchange ser-
vice or "wasteful or unnecessary' duplication of common carrier facilities, and

will not significantly impzir the technical integrity of, or capacity for unified
planning in the nationwide telephone network. Second, it would preclude the FCC
from requiring charges for new common carrier services which exceed the in-
cremental cost of providing such service; opponents argue this provision would

allow AT&T to subsidize its new offerings through existing services, thereby forcing
specialized carriers out of the market. Third the bill would allow acquisition of
2 common carrie€r by another common carrier. Finally, it would put jurisdiction over
interconnection policy (regarding the connection of non-bell instruments to the net-
worK) exclusively under state jurisdiction, which would have a nullifying effect on-
the xecent FCC interconnection decision (Washington Report, 12/75).

Rep. Torbert Macdonald (Mass.), chairman of the House Subcommittee on Communications
Rhas responded to the Act by arguing that competition against common carriers would
not necessarily increase local rates (contrary to AT§T'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
oarriers {e.g.; MCI and Datran) have also denounced the bill as an ATET effort to

Tegislatively eliminate competition, despite contrary policies implemented by the
FCC and the courts.
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ATET Chairman John deButts replied in recent comments at the ATET shareholder meet-
ing that FCC decisions allowing interconnection and selective competltlon in high-
profit markets (Z.e., high-volume urban markets) threatened the technical integrity
of the network as well as AT&T's ability to plan its facilities and operations.

NEWS BRIEFS

H.R. 214 has been reported out of the House Suhcommittee on Courts, ClVll Liber-
ties and the Administration of Justice, 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 Civilian Research & Development (#3}.

A Federal Circuit Court of Appeals has stayed the FCC interconnection decision
(Washington Report, 12/75) pending the determination of a suit filed by
AT§T and other telephone companies.

The National Science Foundation (NSF) has awarded a grant to Dr. John Hamblen of
the University of Missouri to survey computer-related activities and programs
in U.S. college and universities.

The NSF Advisory Panel for Computer Science and Engineering will meet in Washington
on May 11 and 12.

NSF has published its Annual Report for 1975 (#) as well as its Guide to Programs
for Fiscal Year 1976 (#).

The Commerce Department has reported favorable trade balances in 1975 in electron-
ics and business machines, with an 11% increase over the previous year in the
approximately $2 billion positive balance in computers and related equipment.

The National Bureau of Standards (NBS) has published a proposedsGuidelines for the
Evaluation of Interactive Computer Sexrvices Delivered Through Networks (#).

NSF has published Technological Innovation and Federal Government Policy: Research
and Analysis of the Office of National R&D Assessment (#).

NSF has published Federal Funds for Research, Development, and Other Scientific
Activities, Fiscal Years 1974, 1975, and 1976 (# - enclose $1.80).

The U.S. Interagency Committee on Aytomatic Data Processing (ADP) will meet in
Washington on June 15 to discuss Federal ADP management; persons intercsted
in ettending may contact the AFIPS Washington Office.

AFIPS IN WASHINGTON

AFIPS PROVIDES COMMENTS ON_ SOFTWARE COPYRIGHT TO CONTU

In response to a request submitted to the AFIPS Washington Office by the National
Commission on New Technological Uses of Copyrighted Works (CONTU), AFIPS societies
recently commented on the issue of copyright protection for computer software. The
request from CONTU executive director Arthur Levine enumerated ninc specific ques-
tions on which the Commission sought comment. The AFIPS Washington Office, working
through the liaisons frem the respective AFIPS societies, arranged comment from
those societies electing to participate ACM, DPMA, and the IEEE Computer Society.

It should not go without recognitiop that the individuals invited to prepare comment
by the participating AFIPS societies did excellent work in the extraordinarily
short time period (ten working days) which CONTU allowed for preparation of comment.
The individual participants were: for ACM, Herbert S. Bright; for DPMA, William J.
Moser; and for the IEEE Computer Society, Herbert R. Koller and Nathaniel Macon. In
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addition to preparing written comment, each of these participants (with the excep-
tion of Dr. Macon) participated in the hearings which (ONTU held in Washington on
May 6. In all cases, the participants spoke either as individual experts, or pre-
sented 4 summary of comments from various experts within their society.

The comments reflected a fairly widely perceived need for 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 characteristics of software protection, and on the prin-
ciple that protection should encourage software development by allowing a reason-
able commercial return,

While existing copyright law precludes only copying of protected materials, the
participants' comments supported the suggestion that software protection should be
extended to include use (Z.e., execution) as well., Further, the comments indicated
that "copying" 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 (Z.e.,
outside of patent 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 WASHINGTON ACTIVITIES COMMITTEE MEETS IN WASHINGTON

The AFIPS Washington Activities Committee (Keith Uncapher, chairman; Ralph Leatherman;
and Frank Ryan), along with AFIPS executive director Robert Rector, met on April 20
at the AFIPS Washington Office. The Committee reviewed and discussed AFIPS' activi-
ties in Washington over the past year (the period for which the Washington Office

has been in operation), as well as future activities and priorities for the Washington
Office. The Committee alseo met briefly at the Federal Communications Commission, to
discuss the planning for a propsegctive 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 Technelogical Uses of Copyrighted Works (Washington Report, this issue), and
directed investigation of several new activities and projects for AFIPS in Washington.

AFIPS societies have permission to use material in the AFIPS Washington Report for
their own publications, except that where an article title appears with an "' (*)"
clearance must first be obtained from the AFIPS Washington Office. Documents in-
dicated by the symbol "(#)" are available on request to the AFIPS Washington Office.
Where prjce is noted, make checks payable to "AFIPS."
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WASHINGTON DEVELOPMENTS

REP. ROSE ADDRESSES NCC ON PUBLIC.POLICY AND COMPUTERS

Rep. Charles G. Rose delivered a keynote address at the recent.National Computer
Conference, urging members of the information processing field to assist the
Congress in understanding computer technelogy and its capabilities, and in for-
mulating a rational Federal government "information policy."

Present aspects of policy. Mr. Rose began by outlining several areas in which
Federal information policy has begun to take shape. He cited the Brooks Bill
as an early effort (in 1965) to deal with problems of Federal government com-
puter procurement; he added, however, that the Brooks Bill is not being imple-
mented completely, and that the Bill will need to be amended as technology
changes. He also noted that the new legislation establishing a Presidential
science adviser (Washington Report, 5/76) encourages the improved transfer of
scientific and technological information, and directs the new Office of Science
and Technology Policy to maintain adequate data bases on science, engineering
and technology. Rose also pointed out the efforts of the National Commission
on New Technological Uses of Copyrighted Works in the area of software protec-
tion (see Washington Report, 5/76).

Bose specifically urged AFIPS to consider a position on the suggestion re-
cently made by John Eger, acting director of the White House Office of Telecom-
munications Policy, to create a joint Congressional committee on information
policy. The committee would establish a Congressional focal point for formu-
lating such policy, in contrast to the present situation where decisions are
made in numerous groups within the Executive Branch.

Congressional use of computing. Rose gave his primary emphasis to Congressional
use of computing, particularly data base access. Here he cited the need for ed-
ucating the Congress, both for their own immediate needs and for a better under-
standing of the technical aspects of information pelicy, and challenged.computer
professionals to provide the needed help, through the AFIPS Washington Office,

He stated that the Office "can become a very great resource to us in the Congress
in determining how we can draw down and promulgate the best kind of policy for
the country, for your industry, for all concerns of the American public . . . .
[I]t may be a great and a very useful linkage between your organization and the
Congress of the United States. I can't emphasize it enough."

With regard to present Gongressional systems, Rose described the usefulness of
data bases such as the Library of Congress "Scorpio" system (which contains di-
gests of all bills presently before the Congress, and briefs on major issues)
and the Federal Assistance: Program Retrieval 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. That's our constitutional mandate. . . .

"We need to have the legislative branch of government tied into
the executive branch. When the executive branch writes a check

of transfers a fund or encumbers or rescinds money or does any-
thing to a dollar, including spending it, their computer needs

to 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, 4/76), to extend the experimental use of re-
mote service units to December 31, 1977, and to reopen the application period
for operdtion of such units from August 1, 1976 to March 31, 1977. The Board
has taken the position that operation of electronic fund transfer systems will
furnish information which will be useful to both itself (in developing perma-
nent regulations) 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 guidelines
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 "generally 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 of 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 Bi1ll" (Consumer Communications Reform Act of
1976 -- see Washington Report, 5/76) promises to make Federal communications
regulation a major political issue in the next year. Approximately 35 sub-

stantially similar bills have been introduced in the Congress to date, by
approximately 75 members.

89
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The primary policy issue in the controversy is whether AT&T should be allowed
to reassert its monopoy Status in communications, in contravention of recent
FCC policies allowing limited competition by specialized carriers and value-
added carriers, particularly in data communications. However, a major factual
issue has recently emerged which will play a key role in the controversy:
whether revenues in those AT&T services subject to competition subsidize re-
sidential rates. AT{T staunchly maintains that competition will raise resi-
dential rates, while its competitors maintain that this is not the case; the
FCC has stated that careful studies must be undertaken to determine who (Z.e.,

which user groups) subsidizes whom. Congress is expected to hold extensive
hearings on these and related issues.

Groups opposing the AT§T legislation have organized the Ad Hoc Committee for
Competitive Telecommunications (ACCT), which will establish a Washington
office and expects to expend on the order of $500,000 in its first year of
operations. Present Committee members are Datran, ITT's U.S. Transmission
Systems, MCI, and others; Satellite Business Systems, the North American
Telephone Association, and Telenet are reported to support the Committee,
while not becoming members. Both the Computer and Business Equipment Manu-
facturers Association and the Computer Industry Association oppose the legis-
lation, and are expected to issue position statements soon., ATET has been
alleged 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 Accounting Office (GAQ) on
the subject of computer-related préblems in the.Federal government have re-
ceived considerable attention by Sen. Ribicoff, chairman of the Senate Com-
mittee on Government Operations. The series of three GAO reports deal with
(1) computer-related crimes, (2) unreviewed automated decision making by
computers, and (3) protection of Federal computer facilities against sabotage,
fire and flood, fraud and human error. Regarding computer crime, GAO reported
69 instances of computer abuse resulting in losses of over $2 million; most of
the fraud involved ''uncomplicated acts'" made possible by inadequate management
controls. GAO also reported that computers programmed for automatic decisions
can cost the government a large but undetermined amount of money by issuing un-

reviewed payments and instigating unreviewed (and incorrect) actions in Federal
agencies.

Sen., Ribicoff described these reports in considerable detail in remarks in the
Congressional 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 MATTERS

Tymshare has filed an application with the Federal Communications Commission
(FCC) requesting authorization for a new subsidiary, Tymnet, to operate as a
value-added carrier. Tymshare's non-regulated status has been an issue at

the FCC tor some time, in an informal proceeding brought by Telenet, a regu-
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lated competitor of. Tymshare (Washington Report, 11/75). The proposed new ser-
vice would include such capabilities as speed and ¢ode cenversion, 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 a proposed
rate of 1 cent per packet (128 characters of customer data), according to
Telenét.

NEWS BRIEFS

NSF has announced g.reogranization of the Computer Science Section effective
July 1, intg the foliowing programs, in which research proposals are now
"peloome" and due by November 1, 1976: Theoretical Computer Science, Soft-
ware Systems Science, Software Engineering, Intelligent Systems, Computer
Systems Design, and Special Projects. Contact the Computer Sciernce Sec-
tion, Division of Mathematical & Computer Sciences, NSF, Washington, D.C.
20550, or call (202) 632-7346. 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 science adviser, has
TYeportedly been offered the position of Presidential Science Adviser
within the newly created White House Office of Science and Technology
Policy, four Republication senators have written President Ford opposing
the possible nomination (which must be .confirmed by the Senate), alleging
abuse of the NSF grant award process.

The Commerce Department has relaxed export controls on computer systems sold
to Communist Bloc Countries, by allowing somewhat higher processing
speeds and larger memory capacities.

NSF's proposed Fiscal Year 1977 budget (Washington Report, 2/76) has been cut
$60 million by the House Appropriations Committee, but was later restoyed
to the Administration's proposed level by the Senate Appropriations
Committee; -the likely 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 Science, Technology, and Diplomacy in the Age of Interdependence (#).

The Federal Privacy Protection Study Commission has produced its first Amnual
Report (#), as well as 1ts first report ol a major area of investigationm,
Federal Tax Returm Confidentiality (# - enclose $1.45).

The Institute for Computer Sciences § Technology of the National Bureau of
Standards now provides disk calibration services for low, medium and
high (12-disk pack) data surfaces; requests for information or submissions
for calibration should be addressed to: Data Acquisition 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 Federal Support to Universities, Colleges and Selected Non-
profit Institutions, Fiscal Year 1974.
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AFIPS [N WASHINGTON

WASHINGTON OFFICE MAKES FIRST YEAR REPORT TO AFIPS BOARD

The first annual report of the AFIPS Washington Orffice was submitted to the
AFIPS Board of Directors for its June, 1976 meeting at the National Computer
Conference., The report, summarized below, described the activities of the
Office in pursuing its objectives of informing the AFIPS societies of signif-

icant Washington developments and providing technological information to the
Federal government.

Summary of the report. The Office has become integrated into the Washington
community, and is becoming a focal point for dialogue on an increasing number
of Federal issues related to information processing.

In terms of disseminating information, the AFIPS Washington Report has been
established as a regular monthly publication. This publication (to which
complimentary subsoriptions are available upon request)>describes recent
Federal developments as well as our current AFIPS activities in Washington.

In February of this year the Office arranged, in cooperation with AFIPS Head-
quarters, a White House briefing to senior officials of the AFIPS societies.
At this briefing, Federal officials from the White House and various agencies
discussed the current Government outlook regarding computers and telecommuni-
cations, Federal research and development in information processing, and
international transfer of computer technology (Washington Report, 3/76).

With regard to providing technological information to the Federal government,

the following comments and briefings (in approximate chronology) were arranged
through the Washington Office:

- An address to the U.S. Interagency Committee on ADP, by the
chairman of the AFIPS Washington Activities Committee.

- Briefing to the executive director of the White House Domestic
Council Committee on the Right of Privacy, on the subject of
Federal government "information policy."

- Testimony before the U.S. House of Representatives Committee
on Science and Technology, Subcommittee on Domestic and
International Scientjtic Planning and Analysis; hearings on
Computer Technology Transfer to the Organization of Petroleum
Exporting Countries.

- Computer communications briefings to the Federal Communications .
Commission {informal discussions by AFIPS experts, as well as
plans for a major presentation to the FCC).

- Written comment, at the request of Rep. Charles Mosher, on the
technological aspects of H.R. 214, a bill which would legally
protect data communications over wire against surveillance.



Formulation of a panel of experts, at the request of the Federal
Privacy Protection Study Commission, on private sector usage of
the Social Sécurity Number.

Comments on the establishment 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 National
Commission on EFTS, and the White House Office of Telecbmmuni-
cations Policy, by members of the AFIPS EFTS Committee.

Informal written comment to the State Department on the (Inter-
national) Intergovernmental Bureau for Informatics.

Written comment (by the AFIPS EFTS Committee) on proposed amend-
ments to Federal Reserve Board Regulation J, which 'pertains to
Electronic Fund Transfer Systems (EFTS) which may be operated
by Federal Reserve banks and automated ¢tlearinghouses.

Written comment and testimony on the subject of software copy-
right, before the National Commission on New Technological
Uses of Copyrighted Works.

AFIPS societies have permission to use material in the AFIPS Washington Report ‘r
for their own publications, except that where an article title appears with an
"(*)" clearance must first be obtained from the AFIPS Washington Office. Docu-
ments indicated by the symbol " (#)" are available on request to the AFIPS

| Washington Office. Where price is noted, make checks payable to "AFIFS."
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ZWE1 BILDE FOR DAS ARBEITSZIMMER EINES GEOLOGEN

C. EUGEN WEGMANN

The drawings on the following two frames first appeared in

Geologische Rundschau, b. 30, 193¢.

The are are reproduced with the kind permis ién of Prof. Dr.

W. Zeil, Hauptschriftleiter.

The first illustrates the scientific viewpoint; the second,

the flow of scientific informetion.
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