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ABSTRACT

This bibliography and topical index lists more than 200 references,
almost all published since 1965, in Computer Semantics: a growing research
area that lies at the boundaries of Linpguistics, Psychology, and Artificial

Intelligence.
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INTRODUCTIOK

Computer Semantics is 2 growing research area that lies at the bound-
aries of three major disciplines: Linguistics, Psychology. and Computer
Science (especially Artificial Intelligence). It is not yet clear whether
this ill-defined interface region really constitutes an independent,
cohesive field of study; however, it is clear that studies of the follow-
ing are highly interrelated:

(1) The fundamental structure of natural language

(2) Processes by which humans understand language

(3) Algorithms that enable machines to understand language.

In all three areas, the most prominent unsolved problems are those of
semantics: how to acquire, represent, and make use of the meanings of
the linguistic utterances under consideration.

During the summer of 1971 a two-week conference on Computer Semantics
was held at Woods Hole, Massachusetts, sponsored by the Mathematical Social
Science Board within a grant from the National Science Foundation. The
participants of this conference, who had varied technical backgrounds,
engaged in a fruitful exchange of ideas and approaches while examining the
basic processes needed to model human knowledge, linguistic interaction,

and thought capability. One conclusion of the conference was that a need



exists for more-available reading material to help new researchers to enter
Computer Semantics and to move across the established boundaries of .its
component disciplines. This biblicgraphy is intended to help answer that
need.

In the interests of producing a useful listing of reasonably acces-
sible documents that represent the current state of a2 rapidly changing field,
we have purposely omitted

(1) Uﬁpublished reports or dissertations

(2} References before 1265, except for a few texts and "elassic"

papers

(3) References clearly belonging to only one of the component fields;

e.g., Linguistics or Psychology, without obvious broader applica-
bility.
The result is the following list of more than 200 references.

In selecting categories for the Topical Index, we rejected the obvious
breakdown--Linguistics, Psychology, Computer Science--that emphasizes method
of approach, in favor of a breakdown by target subject matter--Language,
Memory, Decision-Making. We hope this arrangement will encourage users of
the Biblicgraphy to break out of the mold formed by their own training and
look at other approaches to the problems in which they are interested.

The Topical Index also attempts to separaté theoretical discussions

from descriptions of implemented (or clearly implementable) computer



algorithms. In the natural language section, this latter topic has been
further divided into two sections: 1I-A.2, covering systems directed. pri-
marily at the front-end parsing problem, and I-A.3, covering systems that
attempt to perform complete transformations from natural language into a
different formal structure for some particular application.

We have attempted to minimize the number of occurrences in the Index
of each reference by placing it in no more than three categories, and
preferably only one. Since many papers seem to fall between any firm topic
divisions., this restricted classification has resulted in many arbitrary
and perhaps erroneous decisions, for which we apologize.

For the beginning reader in Computer Semantics, we have selected (with
the help of some of the Woods Hole Conference participants) a few of the
references to suggest as entry points into the literature. These selections
are marked by asterisks; they include surveys, collections, key papers, and
typical reports that, as a group, span and perhaps help define the research

area we call Computer Semantics.



TOPICAL INDEX
LANGUAGE

A, Natural Language

1. Formal Theory

ALPAC 66, Chomsky 57, Chomsky 65, Davidson 72, Fillmore
68, Fillmore 69, Hays 67, Katz 67, McCawley 68a, McCawley
68b, Montague 70, Postal 64a, Postal 64b, Vendler 68,
Weinreich 66, Wilks 72, Yngve 57,

2. Algorithms for Lanpuage Processing

Bobrow 69, Dewar 69, Dostert 71, Friedman 69, Friedman 71,
Kay 70, Kuno 63, Juno 65, #Kuno 67, Lindsay 63, Peters 71,
Thorne 68, Thorne 69, *Woods 70.

3. Algorithms for Language Interpretation

Abelson 69, Bobrow 68, Bobrow 69, Charniak 69, Colby 67,
Coles 68, Coles 69, Coles 72, Craig 66, Darlington 65,
Dostert 71, Gelb 71, Kaplan 72, Kasher 67, Kellogg 68,
Kirsch 64, Kochen 69, *Lindsay 71, McCalla 72, *Mingky 69,
Palme 71, Ramani 71, Rosenbaum 67, Schank 69, Simmons 65,
Simmons 66, Simmons 68a, *Simmons 70a, Simmons 7la,
Thompson 66, Thompson 69, Weizenbaum 66, Weizenbaum 67,
Wilks 68, *Winograd 72, Woods 68,

4. Psychology of Language Understanding

Abelson 66, Abelson 69, Colby 69, Fodor 65, Fodor 66, Fodor
68, Foss 68, Kaplan 72, MacKay 67, Mehler 68, Miller 56,
Miller 63, #Miller 71, QOettinger 68, Schank 69, *Schank 71.

B. Artificial Language

1. Formal Theory

Cheatham 64, Chomsky 63, Conway 63, Earley 70, *Feldman 68,
Ginsburg 66, Gold 67, Kasami 64, Knuth 635,



2. Programming Language Implementations

Berkeley 66, Bobrow 68, Hewitt 69, McCarthy 63, Newell 61,
Raphael 68b.

II MEMORY

A. Structures and Representations

Amarel 68, Banerji 70, Barrow 71, Becker 69, Bell 70, Biss 72,
Book 71, Coles 68, *Fikes 71lb, Hewitt 71, Levien 67, Martin 70a,
Martin 70b, McCarthy 68a, Miller 68, #Miller 71, *Minsky 69,
Montague 70, Newell 71, Nilsson 71, Salton 68, Sandewall 69,
Sandewall 71a, Sandewall 71lb, Shapiro 69, Shapiro 71, *Simmons
70a, Simmons 71b, Tesler 68, *Winograd 72.

B. Psychology of Memory

1. Theory

*Anderson 72, Atkinson 68, Bever 70, Collins 70, Crawford
66, Gregg. *Hunt 71, Mandler 69, Meyer 70, Miller 56,
Neisser 67, Norman 70, Simon 64, Tharp 69, Tomkins 62.

2. Simulations and Computer Models

Colby 67, Colby 69, *Collins 69, Dennet 68, Feigenbaum 63,
Frijda, Hunt 66, Lindsay 63, Newell 61, Newell 71, Quillian
67, Quillian 68, Rumelhart 72, *Schank 71.

III DECISION-MAKING PROCEDURES

A, Formal Approaches

1. Theorx

Banerji 69, Banerji 70, Church 56, Cooper 66, Hayes 71,
Kalish 64, Kuhns 71, Luckham 71, *McCarthy 69, Mendelson
64, Nilsson 71, Prior 67, Raphael 71, Robinson 65, Robinson
67, Robinson 68, Robinson 69, Sandewall 7la, Simmons 71b.



Iv

2. Computer Implementations

Black 68, Bruce 72, Coles 69, Cooper 66, Craig 66,
Darlington 65, Darlington 69, Darlington 71, Feigenbaum
68, *Green 68, Green 69a, Green 69b, Kellogg 68, Levien
67, McCarthy 68b, Quinlan 68, *Sandewall 7lc, Schwarcz 70,
Slagle 65,

B, Heuristic Approaches

Amarel 68, Banerji 69, Banerji 70, Barrow 71, Becker 69,

Bobrow 68, Charniak 69, Colby 67, Ernst 6%9a, Ernst 69b, Evans
68, Feigenbaum 63, Feigenbaum 68, Fikes 7la, *Fikes 71b, Hewitt
71, Kasher 67, Kirsch 64, Kochen 69, *Lindgay 71, McCarthy 68a,
Minsky 67, #Minsky 69, Munson 71, Newell 63a, Newell 63b,
Nilgson 71, Quillian 69, Ramani 71, Raphael 68a, Raphael 70,
Rosenbaum 67, Schwarcz 70, Shapiro 69, Simmons 65, Simmons 68b,
*Simmons 70a, Weizenbaum 67, Woods 68.

C. Psychology of Decision Making

Abelson 65, Abelson 6Ba, Abelson 68b, Bourne 66, Colby 67,
Colby 69, *Colby 71, Dreyfus 72, Ernst 69b, Feigenbaum 63,
Feigenbaum 67, Hebb 49, Hunt 66, *Hunt 71, Loekhlin 68, Newell
61, Newell 62, Newell 63b, Newell 64, Newell 71, Piaget 50,
Quillian 67, Reitman 65, Simon 64, Tesler 68.

COMPUTER-AIDED INSTRUCTION
Bryan 69, *Carbonell 70, Dwyer 72, Ellis 70, Feurzeig 70, Levien,

Oettinger 69, Papert 70, Siklossy 70, Simmons 70b, Skinner 68, Swets
65, Taylor 67, Uttal 70, Wexler 70, Zinn 68, Zinn 70,



ALPHABETICAL LISTING

Abelson, R. P., "Computer Simulation of Social Behavior,  in Handbook of
Social Psychology, Lindzey and Aronson, eds. (Addison-Wesley, Reading, Mass.,
1968a) . [IIIC]

, "Psychological Implication,” in Theories of Cognitive Consistence:
A Source-Book, Abelson, Aronson, McGuire, Newcomh, Rosenberg,; and Tannenbaum,
eds. {Rand McNally, Chicago, I1l., 19268b). [IIIC]

Abelson, R. P., and J, D. Carroll, 'Computer Simulation of Individual Belief
Systems, "' Amer. Behavioral Sciences, Vol. 8, No. 9, pp. 24-30 (1965). [IIIC]

Abelson, R. P., and D. E. Kanouse, "Subjective Acceptance of Verbal General-
izations," in Cognitive Consistency, Feldman, ed. (Academic Press, New York,
NY, 1966) . [IA4]

Abelson, R. P., and C. M. Reich, "Implicational Molecules: A Method for
Extracting Meaning from Input Sentences, Proc. IJCAI, pp. 641-647 (The MITRE
Corp., Bedford, Mass., 1969). [IA3, IA4]

ALPAC (Automated Language Processing Advisory Committee), "Language and
Machines=--Computers in Translation and Linguistics." National Academy of
Sciences, Washington, DC, 1966. [I41]

Amarel, S., 'On Representations of Problems of Reasoning About Actions,  in
Machine Intelligence 3, Michie, ed., pp. 131-171 (American Elsevier, New
York, NY, 1968). [IIA, IIIE]

Anderson, J. R., "FRAN: A Simulation Model of Free Recall,’ in The Psvycology
of Learning and Motivation, Vol. 5, Bower, ed. (Academic Press, to appear
1972) . [IIB1]

Atkinson, R., and R. Schiffrin, ''Human Memory: A Proposed System and Its
Control Processes, in The Psychology of Learning and Motivation, Vol. 2,
Spence and. Spence, eds. (Academic Press, New York, NY, 1968). [IIB1]

Banerji, R., Theory of Problem Solving: An Approach to Artificial Intelli-
gence (American Elsevier, New York, NY, 1969). [IIIAl, IIIBI
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Banerji, R., and M. D. Mesarovic, eds., Thecretical Approaches to Non-
Numerical Problem Solving (Springer Verlag, New York, NY, 1970). [IIA,
II141, IIIR]

Barrow, H. G., and R. J. Popplestone, "Relational Descriptions in Picture-
Processing," in Machine Intelligence 6, Meltzer and Michie, eds., pp. 377-
396 {(American Elsevier, New York, NY, 1971). [IIA, IIIR]

Becker, J. D., 'The Modeling of Simple Analogic and Inductive Processes in
a Semantic Memory System,’ Proc. IJCAI, pp. 655-668 (The MITRE Corp., Bedford,
Mass., 1969), [IIA, IIIR]

Bell, G., and A, Newell, "The PMS and ISP Descriptive Systems for Computer
Structures, AFIPS Conf. Proc., SJCC, Vol. 36, pp. 351~374 (1970). [IIA]

Berkeley, E. C., and D. G. Bobrow, The Programming Language LISP (MIT Press,
Cambridge, Mass., 1966). [IB2]

Bever, T., 'The Cognitive Basis for Linguistie Structures,’ in Cognition and
the Development of Language, Hayes, ed., pp. 279-353 (John Wiley, New York,
NY, 1970). [IIB1]

Biss, K. O., R. T. Chien, and F. A. Stahl, "A Data Structure for Cognitive
Information Retrieval, 1Intl. J. Computer & Information Science, Vol. 1,
No. 1, pp. 17-27 (1972). [IIAl

Black, F. S., "A Deductive Question-Answering System," in Semantic Information
Processing, Minsky, ed., pp. 354-402 (MIT Press, Cambridge, Mass., 1968).
[111A2]

.

Bobrow, D. G., 'Natural Language Input for a Computer Problem-Solving System,"
in Semantic Information Processing, Minsky, ed., pp. 135-215 (MIT Press,
Cambridge, Mass., 1968). [IA3, IIIB]

Bobrow, D. G., and J. B. Fraser, An Augmented State Tramsition Network
Analysis Procedure, ' Proc. IJCAI, pp. 557-567 (The MITRE Corp., Bedford,
Mass., 1969) . [IA2, IA3]

Bobrow, D. G., D. Murphy, and W. Teitelman, BBN LISP System {(Bolt, Beranek,
and Newman, Inc., Cambridge, Mass., 1968) . [IB2]

Book, R., S. Even, S. Greibach, and G. Ott, "Ambiguity in Graphs and Expres-
sions," IEEE Trans. Comp., Vol. C-20, No. 2, pp. 149-153 (February 1971).
[114]




Bourne, L., Human Conceptual Behavior (Allyn Bacon, Boston, Mass., 1966).
[1T1C]

Bruce, B., "A Model for Temporal References and Its Application in a Question
Answering Program,’ Artificial Intellipence, Vol. 3, No. 1, pp. 1-25 (Spring
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Bryan, G. L., 'Computers and Education,” Computers & Automation, Vol. 18,
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Carbonell, J. R., "AI in CAI: An Artificial-Intelligence Approach to
Computer-Assisted Instruction, IEEE Trans. Man-Machine Systems, Vol. MMS-11,
No. 4, pp. 190-202 (December 1970). [IV]

Charniak, E., 'Computer Solution of Calculus Word Problems,' Proc. IJCAI,
pp. 303-316 (The MITRE Corp., Bedford, Mass., 1969). [IA3, IIIB]

Cheatham, T. E., and K. Sattley, 'Syntax-Directed Compiling, AFIPS Conf.
Proc., SJCC, Vol. 25, pp. 31-57 (1964). [IB1]

Chomsky, N., Syntactic Structures (Mouton, The Hague, 1957). [IAl]

, "Formal Properties of Grammars, in Handbook of Math. Psychology,
Vol. 2, Luce, Bush, and Galanter, eds., pp. 323-418 (John Wiley, New York,
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; Aspects of the Theory of Syntax (MIT Press, Cambridge, Mass.,
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Church, A., Introduction to Mathematical Logic (Princeton Univ. Press,
Princeton, NJ, 1956). [IIIAl]

Colby, K. M., 'Computer Simulation of Change in Personal Belief Systems,"
Behavioral Science, Vol. 12, pp. 248-253 (1967). [IIB2, IIIC]

Colby, K. M., and H. Enea, "Heuristic Methods for Computer Understanding of
Natural Language in Context—Restricted On-Line Dialogues," Math. Biosciences,
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Colby, K. M., and D. C. Smith, Dialogues Between Humans and an Artificial
Belief System,” Proc. IJCAI, pp. 319-324 (The MITRE Corp., Bedford, Mass.,
1969) . [1A4]



Colby, K. M., L. Tesler, and H. Enea, "Experiments with a Search Algorithm
on the Data Base of a Human Belief Structure, Proc. IJCAI, pp. 649-654 (The
MITRE Corp., Bedford, Mass., 1969}, ({IIB2, IIIC]

Colby, K. M., S. Weber, and F. D. Hilf, "Artificial Paranoia,  Artificial
Intelligence, Vol. 2, No. 1, pp. 1-25 (Spring 1971). [IIIC]

Coles, L. S., "An On-Line Question-Answering System with Natural Language
and Pictorial Input,' Proc. ACM 23rd Natl. Conf., pp. 157-167 (1968). [IA3, IIA]

, "Talking with a Robot in English," Proc. IJCAI, pp. 587-596 (The
MITRE Corp., Bedford, Mass., 1969). [IA3, IIIA2]

, "The Application of Theorem Proving to Information Retrieval,’
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J. Verbal Learning and Verbal Behavior, Vol. 8, pp. 240-247 (1969). [IIB2]
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Memory: The Effect of Repeating Part of an Inference, ' Acta Psychologica,
Vol. 33, pp. 304-314 (1970). [I1IB1]

Conway, M. E., "Design of a Separable Transition-Diagram Compiler," C. ACM,
Vol. 6, No. 7, pp. 396-408 (July 1963), [IB1]

Cooper, D. C., "Theorem Proving in Computers," in Adv. in Programming and
Non-Numerical Computation, Fox, ed. pp. 155-182 (Pergamon Press, Elmsford,
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Craig, J. A., et al., 'DEACON: Direct English Access and Control, AFIPS
Conf. Proc., FJCC, Vol. 29, pp. 365-380 (1966). [IA3, IIIAZ]

Crawford, J., E. Hunt, and G. Peak, ' Inverse Forgetting in Shori-Temm Memory,"
J. Experimental Psychology, Vol. 72, pp. 415-422 (1966) . [IIB1]

Darlington, J. L., "Machine Methods for Proving Logical Arguments Expressed
in English," Mech. Translation & Computational Linguistics, Vol. 8, pp. 41-67
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, 'Theorem Proving and Information Retrieval,' in Machine Intelligence
4, Meltzer and Michie, eds., pp. 173-181 (American Elsevier, New York, NY, 1969).
[11142]
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No. 2, pp. 94-102 (February 1970). [IB1]

Ellis, A. B., and D. V., Tiedeman, "Can a Machine Counsel?” in Computer-Based
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