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The use of the computer in the language-oriented
humanities for exhaustive listing of detail (as in indices
and concordances) is widespread and accepted as
desirable. The implications of the computer for a
“science” of the humanities—a science entailing
gathering data for the construction and testing of
models—are neither widely recognized nor accepted.
This paper argues that the computer’s major role as to
language analysis in the humanities will be the
establishing of such a science. Thus, for those areas of
the humanities for which rigor and precision are
necessary (e.g. analyzing literature or teaching a
student to write a composition) the computer can be a
critically important facilitator.
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One could safely assume that the use of the com-
puter for language analysis in the humanities has been
prompted by a broad range of motivations and needs.
But surely one major thrust has resulted from a desire
for rigor: both for the rigor, always acceptable in the
humanities, implied by the exhaustive listing of word
occurrences in indices and concordances, and for a
rigor, hitherto generally unattained in the humanities,
in the description of language use and behavior—a rigor
which would be so precise and exact that the teaching
of composition, literature, and languages would be
greatly facilitated [19].

Today the use of the computer for both exhaustive
and exhausting humanistic drudge work is both ac-
cepted and expected by many humanists. The manual
production of concordances (a concordance reproduces
each occurrence of a textual word along with a specified
quantity of context) is now largely a matter of history.
The use of the computer for the compilation of bibliog-
raphies also appeals to many humanists, although the
utilization of computers for bibliographical research in
the humanities is still relatively modest. The Modern
Language Association’s annual bibliography now uses
the computer, and the annual Shakespeare bibliography
received a strong impetus in that direction during the
course of the World Shakespeare Congress in Van-
couver, B.C., in August 1971. Thus far the major obsta-
cle to such “clerkly” efforts has not been a reluctance on
the part of the humanist, but rather a paucity of viable
computer-based approaches to the automatic estab-
lishment of subject heading groupings and other sys-
tems of categorization to which humanists have become
accustomed. In summary, insofar as rigor connotes an
exhaustive listing of detail, the computer is seen by a
large set of humanists as an indispensable tool, and its
much more extensive use for that type of task is simply
facilitation through funding and computer accessibility.
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When the definition of rigor is shifted toward the
notion of constructing and testing models for the analy-
sis of language, both the concept of rigor and any uses
of the computer it entails seem much less congenial to
many humanists. The problem is basically one of under-
standing. Faced with this latter approach to rigor, the
humanist often defensively takes “refuge” in a cloud of
such terms as ‘“‘creativity” and “individual sensitivity,”
perhaps in part because he suspects the outsider doesn’t
really know what these concepts mean. Unfortunately,
the humanist himself doesn’t know, insofar as he tries
to be analytical about such terms—and as a teacher and
scholar he really should be analytical in his considera-
tion [22]. To a degree, such essentially mindless resist-
ance to the use of the computer has given way, as some
humanists have used the machine to make apparent
certain verbal relationships or relationships among
categories—still leaving ample latitude for final inter-
pretation by the scholar. The scope of this brief paper
does not permit a survey of such efforts, but for both
explication and leads to relevant research, the interested
reader may refer to references [4, 5, 17]. For example,
individual scholars have worked at problems of author
identification, at syntactic patterns in the writing of a
particular author, at an author’s word choice, and
many other aspects of literature.

A sign of the increasing acceptability of such efforts
was the establishment of an investigative committee—
one of the five such research committees—on the com-
puter and Shakespearean studies for the World Shake-
speare Congress of August 1971. As an illustrative in-
dication that scholars from other disciplines also are
interested in the use of the computer for language analy-
sis in the humanities, it might be noted that one of the
members of this Shakespeare Congress committee was
a mathematician from the University of Toronto. It is
well known that statisticians have quarried linguistic
data in testing statistical techniques {2, 10, 13]. In short,
for diverse reasons a number of types of scholars and
scientists have used the computer to look at aspects of
language.

In addition to the work directed toward specific
problems, some effort has been directed toward devel-
oping systems of programs which will perform a range
of language-analytic tasks. The research with which I
have been associated—having as its goal the compre-
hensive analysis of style—is one such effort [18, 20, 21].
Dilligan and Ule at the University of Southern Cali-
fornia are interested in compiling extensive literary
statistical data with the help of the computer [8]; and,
as the ‘“grammar” of linguistics becomes ever more
encompassing (semantics, in addition to the more con-
ventionally recognized syntactics, is now accepted as a
part of “grammar”; as, indeed, are aspects of phonol-
ogy), efforts to implement ‘‘grammars” on the com-
puter become more and more comprehensive.

These latter efforts, supplemented and strengthened
by many ad hoc projects, represent a powerful move
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toward what I would describe as a science of the hu-
manities. It is in the establishing of such a science that
the computer will play its strongest role as to language
analysis in the humanities. I would argue that, though
as yet not integrated, there currently exist strong forces
which could help to bring about the crystallization of
such a science. As an example of a social force, albeit
at work indirectly (in contrast to the more direct and
obvious scientific forces indicated in this article), there
are efforts at colleges and universities throughout the
nation to do away with course requirements in litera-
ture, in foreign languages, and in composition. As a
teacher of English, I wearied both of hearing colleagues
(not in the English Department) say that their students
were not learning to write and of hearing my students
say that they had no very clear idea about what writing
a good theme meant. I wearied of it chiefly because at
present there are no very satisfactory responses to these
laments. Once a student has been taught to use a dic-
tionary to clean up his spelling, and taught to manage
agreement of tense, number, and mood, and to cope
with other syntactic rules, there remain much less clearly
defined problems alluded to by such terms as coherence,
or unity, or diction (e.g. “avoid purple prose”) [19].
Exactly the same problems face the teacher of literature
as he tries to explain why Milton’s “Il Penseroso” is a
better poem than “On the Death of a Fair Infant Dying
of a Cough.” At one time the teacher could usually
keep ahead of the student in this game (until the student
encountered another teacher who held opposite views);
but students are now less willing to accept a teacher’s
literary judgments, and they have not necessarily been
able to understand why, for example, the title of a given
composition strikes the teacher as good and that of
another as bad. Thus, insofar as the humanist wants to
teach students to write in such fashion as to communi-
cate an idea or perception, and to respond to literature
in such fashion as to look for relationships, to search
for patterns, and in general to develop analytical ca-
pacities which depend on explicit evidence, then the
humanist must move toward being precise, toward
measuring and specifying the components of any given
linguistic artifact. Then, if the student and teacher and
society at large approve of the writing in that particular
artifact, the student would have a good idea as to how
to produce something analogous. Insofar as the hu-
manities are moving away from even as much rigor as
was implied by the “New Criticism” (typified by the
“close reading” advocated by Cleanth Brooks and
Robert Penn Warren in, for example, Understanding
Poetry [3]) they are moving toward sometimes con-
genial, sometimes uncongenial “rap” sessions on litera-
ture and writing. In a sense, such courses are in the
realm of “fine arts,”’ and certainly should not be required
of every student in the university. On the other hand,
if it is acknowledged that the world in which we live is
increasingly a world of words, as well as of actions, then
it is exceedingly important for every student to be able
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to deal with words easily, skillfully, and thoroughly. It
is also important for him to develop his analytical
powers at least as well for languages as, for example,
with respect to biological specimens or physical phe-
nomena.

Assuming for the sake of discussion that a science
of the humanities is desirable, how will the computer
help attain it? As I have stated elsewhere [17], the use
of computers in the humanities can be categorized in
terms of pattern recognition and pattern generation.
The computer’s facility for dealing with masses of data
has been and will be even more extensively used to pick
out (recognize) patterns of character or letter occur-
rence, of word occurrence, of word type occurrence, of
sentence type, paragraph type, and of any other lin-
guistic element which can be specified—so that such
patterns can be incorporated into hypotheses or models
about the structure or behavior of language which, in
turn, can be tested through the use of the model for pat-
tern generation. These efforts to recognize regularities
in language and then to attempt to reproduce them will
involve not humanists only but with them mathemati-
cians, statisticians, psychologists, computer scientists,
sociologists, and scholars/research scientists from any
discipline concerned with man’s symbolic behavior.

The computer has already facilitated such interdis-
ciplinary cooperation. Before computers, humanists
ordinarily did not have sufficient quantities of statisti-
cal data in usable form to interest a statistician. Now
statisticians find verbal data a rich storehouse of events
which behave in a sufficiently aberrant fashion (relative
to normal curves and even to transforms which produce
a semblance of normality) so as sometimes to challenge
the forefront of statistical knowledge, as well as of com-
puter implementations of that knowledge. I predict that
the effort to use statistics in pattern recognition in natu-
ral language will result in further extensive development
of nonparametric statistical methods, as well as of com-
puter packages which will cope with such problems as
extremely large but extremely sparse matrices. My own
research group is working toward such a package as
part of a general language analysis system. I am sure
that the work of John Carroll at the Educational Testing
Service [6, 7], of Dilligan and Ule at the University of
Southern California [8], of Barron Brainerd at the Uni-
versity of Toronto (2], and many other scholars and
scientists in this country and abroad will contribute to
the development of statistics for pattern recognition in
language.

Insofar as the linguistic aspect of the humanities be-
comes more scientific, there is much greater convergence
between the traditional humanistic disciplines and lin-
guistics. Thus, linguists such as Robert Longacre are
attempting to construct models of extended discourse
analysis which in fact encompass in new ways many of
the approaches which humanists have used— often in
an isolated, noncoherent fashion—for the analysis of
literature. Longacre is attempting to pull together such
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approaches and tie them to at least some aspects of a
transformational grammar [12]. His effort is representar
tive of the many which apply linguistic models to lan-
guage and literature. Some of these models are them-
selves being implemented and tested on the compute-
[11], which is effecting much greater rigor in the models.
One can predict that the use of these models for lan-
guage analysis in the humanities will become more ex-
tensive and, insofar as possible, more completely com-
puter-based.

As linguistic models of grammars have become more
comprehensive, the emphasis upon semantics as well as
upon syntactics and phonology has strikingly increased.
This interest meshes with that of psychologists interested
in conceptual networks, of lexicographers interested in
dictionaries, of sociologists interested in social dis-
course, of computer scientists who want to communi-
cate with computers and robots in natural language, of
political scientists interested in content analysis, of com-
puter scientists interested in question-answering systems,
of computer scientists and information scientists in-
terested in information retrieval, of linguists interested
in machine translation, of information specialists in-
terested in automatic abstracting, and so on. One aspect
of the work on semantics has been the construction of
very small thesauri or semantically related dictionaries
put together for demonstration purposes [15, 16, 24].
Another component has been research on the nature of
dictionaries and thesauri themselves [9, 14, 23]. I antici-
pate massive efforts, all computer-based, to characterize
thoroughly existing thesauri and dictionaries with a
view toward modifying them—again through the use of
the computer—so that they can be used as input for
generating analogues to the semantic nets used by
Winograd [24] or Quillian [15, 16]. Clearly, it is the
tedium of hand-constructing semantic relationships for
programs such as Winograd’s and Quillian’s which
limits the generality of the system. Thus, it seems emi-
nently desirable to develop computer-based techniques
for constructing semantic relationships. Dictionaries
and, most especially, thesauri represent a source of such
relationships as developed and culturally accepted
through time. It seems extremely likely that a significant
breakthrough in computer-based semantics will imply
major efforts in the analysis of dictionaries and thesauri
and the semantic nets implicit in them.

In summary, both scientific research from a broad
range of disciplines (including the humanities) and
social pressures may be expected to effect a much more
extensive and intensive use of the computer for language
analysis in the humanities than has been true thus far.
The use of the computer—for pattern recognition to
provide inputs for hypotheses or models to be tested
through computer-based pattern generation—will be
central to the rigorous characterization of language.
That will indeed contribute, when aesthetically and
socially desired, to science in the humanities.
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This special issue of Communica-
tions commemorates the twenty-
fifth year of the Association. It
complements the Silver Anniver-
sary activities of the 1972 ACM
Annual Conference.

Containing articles which focus
on the future of the computing
scene while using the past as a
backdrop, this commemorative
issue is a unique tribute to the

role ACM has played as a profes-
sional society during the formative
and rapid growth years of the
field. The new president and past
presidents of the Association
comment on the future of ACM and
its relationship to the information
processing milieu as a whole
—~remarks which are counter-
pointed by perspectives provided
by a number of industrial leaders,
who join the Associationin Jooking
ahead to its next twenty-five years.
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