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FOREWORD

In celebration of the one hundred and seventy fifth anniversary of
Georgetown University, the Fifteenth Annual Round Table Meeting on
Linguistics and Language studies was the first international meeting of
the series. The international character of the meeting, however, was not
merely an expression of celebration, but came in response to a long-felt
need for an international forum in linguistics other than the five-yearly
International Congresses. With respect to this goal, the meeting was
undoubtedly successful in helping toward closer understanding of the
positions adopted by workers who are widely scattered both geographically
and with respect to their linguistic activities. Indeed, the meeting was so
successful in this respect that there is now some question as to whether
future Round Table Meetings could help toward clarification of linguistic
goals, methods, and results by adopting an international representation
either from time to time or as a matter of regular policy. Internationally
formed panels might provide working forums within which particular
problems could be focussed upon so as to permit unified efforts to reach
consensual agreement and thus overcome the admitedly heterogeneous
nature of contemporary linguistic outlook.

With such future possibilities in mind, the 1964 Round Table Meeting
was intentionally exploratory in nature, probing, as it were, the areas where
substantial agreement is already established, and the areas where there
is obvious need for agreement or, at any rate, clarification of the conditions
through which workers fail to reach agreement. The subject-matters of
the various panels do not, of course, cover the entire (or even a truly
representative) range in this respect, but must necessarily reflect the
current interests of the chairman whose task was to draw up the programme
and convene the meeting. A brief, and quite general, statement of the
issues which lay behind this programme is given in the Introductory
Remarks. It should be emphasized, however, that the participants in the
1964 meeting are in no way to be associated with the views represented in
those Introductory Remarks.

All the papers delivered at the meeting are included in this monograph,
together with selected and editorially revised portions of the panel
discussions.

My thanks are due to Mr. Leslie Hanzely for his expert recording of the
entire proceedings, and to Mr. James Welch who designed the cover for
the monograph and has done much otherwise to improve Georgetown



publications in linguistics. I am grateful to all the graduate students in
my seminar on formal methods in semantics: Marian Hutchison, Barbara
Price, and Jane Takeuchi helped to prepare transcripts from the recorded
discussions; Larry Selinker, and members of the university Linguistics
Club, gave assistance in many organizational tasks during the meeting;
Joe Roy is especially to be thanked for editorial assistance which made the
preparation of the monograph, in all its phases, considerably easier than
it might otherwise have been.

CI.J.M. STUART
Editor



INTRODUCTORY REMARKS:

On the Nature of Linguistic Inquiry

An obvious distinction exists between language, qua phenomenon, and
our understanding of language as this is represented in explicatory state-
ments. Equally obvious is the fact that linguistics offers no single explica-
tion, so that "language" is used to designate either the phenomenon itself
or any of the linguistic explications of it. It is a matter of some consequence,
therefore, to be clear as to what is meant by "language" in a given instance.
For scientific purposes, however, to say what we mean by "language" is
another way of stating what we understand concerning the phenomenon.
Thus, if linguistics is to appear as a continuum of achievement rather than
as a chronology of events, it is important that different linguistic explica-
tions should each contribute to our effective understanding of language.
It is clear that different explications may involve distinct modes of mean-
ing, and hence yield distinct kinds of understanding. An investigation into
modalities of meaning in linguistic explication is, however, beyond the
scope of these introductory remarks; what is intended here is a discussion
of the meaning of linguistic statements as this has bearing upon the general
nature of linguistic inquiry.

In linguistics "speech event" designates certain classes of observables
(or, more precisely, is a generic designation for the members of such
classes), while "language" is a generic designation for systems of restraints
in terms of which speech events are said to occur. Thus language may be
viewed, within linguistics, either as an heuristic interpretation of the
systemic conditions under which observed events occur, or as a referential
system of concepts that has a topological interpretation in observed events;
in either case, speech events are viewed as data by which language is made
apparent.

Statements made by the linguist in explicating such systems are not
of a justificatory kind, if only because linguistic observables (speech
events) are part of the biologically given world. It is because speech
events occur as part of the biological order, and because some kind of
ordering principle (language system) is a prerequisite for the occurrence
of speech events as biological signals, that the subject-matter of linguistic
inquiry is called "natural language". As objects of inquiry, literature and
the other arts, engineering, and technology are subject to justificatory
statements. Confronted by a work of art or a work of engineering, one
may reasonably ask why the work was done and whether it was well



done; that is to say, we may rightly ask teleologic and evaluatory questions
in such cases. In the case of natural language, it would be meaningless to
ask such questions. It is because the linguist attempts to give explications
of natural systems, and without recourse to justificatory statement, that
linguistics is regarded as a scientific discipline.

On the other hand, the linguist's explication of natural language systems
is subject to justificatory statement as part of a necessary attempt to
evaluate the scientific status of linguistic results. Three major issues are
involved in such attempts; these concern the subject-matter, the purpose,
and the logic of linguistic inquiry. Any attempt to account for the meaning
of linguistic statements must be based upon some identification of these
three factors.

Within the limits already established, both "speech event" and "lan-
guage" take on particularized meanings according to the concepts which
enter into the referential system. Perhaps the most familiar linguistic
meaning of "language" in this sense is that which is synonymously expressed
in "language structure". Here "language" designates a system of conditions
in terms of which speech events are viewed as consisting in discrete units
that are organized, within the speech event, according to the restraints of
the system. On this view, language is understood as a systemic restriction
upon the occurrences of different classes of unit present in the speech
event. We should notice that "speech event" in this structural thesis does
not designate an accoustic event, but designates the linguist's representation
of the latter. That is, the speech event is observed accoustically, but its
representation involves an articulatory interpretation of the accoustically
observed event and it is this interpretation that is subsequently treated as
a linguistic observable. Further, we should notice that both "speech
event" and "language" are generic designations since different selections of
units and their inter-relations are possible.

In a second familiar sense, "language" designates a system in terms
of which the individual member of a 'language community' is oriented
with respect to his environment. In this sense, language is understood as
a system of structural (in the sense already indicated) and semantic
conditions that forms an orientational device for communities of individuals.
The meanings are again generic.

So far, we have noticed that linguistic statements are pointed, as it
were, in the direction of "natural language", and that this concept takes
on meaning by virtue of certain systemic identities; but meaning in this
sense is generic in character so that the precise subject-matter of linguistic
inquiry is determined, in part at least, by the terms which enter into
the explicatory system as designations for conceptual units. The essential
point here is that the subject-matter is not incorrigibly given by nature, but
is defined in terms of certain properties, which we can broadly characterize



by reference to the structural and the semantic theses. It is in terms of
particular formulations of such theses that we understand language, which
is part of the phenomenal world, by establishing an isomorphism between
linguistically formulated conceptual structures and observationally deter-
mined properties of empirical events. Thus, the subject-matter of linguistic
inquiry is not language, but phenomenal events, within an empirical domain
of reference, that can be described isomorphically with properties defined
by a linguistic conceptual structure or system. "Language" is the name we
give to the phenomenon whose properties are explicated in this way, and
our understanding of language is vested in such systems. Linguistic state-
ments, then, have meaning in the sense that they have interpretations in
the phenomenal world, but the meaning of individual statements is in part
determined by their relations with other statements in a given linguistic
system-

The statements belonging to a given linguistic system obviously form
a class, namely the class of all statements belonging to that system. But
this is not entirely clear as it stands. First of all, we must distinguish
between a class of linguistic statements as constituting a theory concerning
certain properties of language, and a class of linguistic statements as con-
stituting a description of a given manifestation of language properties in
a corpus of speech events observed at some fairly uniform set of time-place-
social coordinates. Following a standard convention, we shall speak of a
class of propositions when the class is intended as a theory concerning
properties of language, and of a class of statements when the class is
intended as a description of observed manifestations of language properties.
It needs to be made clear that linguistic statements do not describe language;
on the contrary, they describe its manifestations. Language is not available
for obseravtion and accordingly cannot be described, though we can
describe what we believe about it or what we understand it to be.

Classes of linguistic propositions, however, involve certain assumptions
as to properties of language and, in cases where these properties are
satisfied in corresponding classes of observation statements, we may say
that the observed states of affairs are explained by the theory incorporated
in the corresponding class of propositions.* In this sense, we may speak
of linguistic descriptive theories of language. It is clear that linguistic
propositions have empirical meaning in case they are supported by

* The concept of linguistic protocols as a means of establishing such correspond-
ences is discussed in an earlier paper: "Linguistics and Modern Philosophy",
Monograph 16 in the present series (ed. Robert J. DiPietro, 1963). There is a
brief discussion of the epistemological function of linguistic protocols in my
Foreword, "Franz Boas and the Goals of Linguistic Theory", to a reprint of Boas'
Introduction to the Handbook of American Indian Languages (Georgetown Uni-
versity Press, 1963).



descriptive statements (that is, when they have empirical interpretations),
but it is also clear that they take on an explanatory meaning in the sense
that they provide the conditions through which we can understand observed
events as manifesting language by specifying the latter's properties. Descrip-
tive statements, on the other hand, are not only empirically meaningful
in the sense of being taxonomic labels. If this were the case, then they
would merely describe observable events, but in fact they describe these
as manifestations of a non-observable phenomenon as this is conceptually
represented in a class of theoretical propositions. It is by virtue of this
property in linguistic descriptive statements that observed events are
understood as empirical representations of the theory of language incor-
porated in a class of propositions. That is to say, we not only observe the
events in question, we also incorporate into our observation (hence into
the descriptive statement as well) a theory-directed understanding of the
events.

Linguistic theory as a class of propositions, however, forms what I should
call a naive theory in the technical sense of being ordered in accordance
with informal, or "ordinary language", discourse. This is a matter of
degree of heuristic precision, it being notorious that "ordinary language"
discourse leaves much to be desired in the way of logical cogency. The
fact that "ordinary language" is heavily supplemented by a technical
vocabulary does not alter this. Explicatory systems in linguistics are
systems in the sense of being networks of definitions, but these lead at
best to logically uncertain modes of understanding, and at worst they lead
to garbled understandings.

The temper of much current thought in linguistics, however, seems to
be in favour of what Bertrand Russell called 'heroic' solutions for problems
of this kind, as opposed to painstaking thought and careful analysis- This
seems to me to be an error; what is needed, I think, is the latter rather
than the former. That is to say, whereas linguistic theories of the kind I
have mentioned suffer from a marked logical poverty, they are no less
theories (of the naive sort) for that. We do well to be impatient with their
formal incoherence, but it would seem that the more effective remedy
would lie in attempts to provide them with logical structure (so as to
obtain a clearer view of what it is that we understand language to be)
rather than to dismiss them as unworthy of science. Hypothetico-deductive
systems are badly needed, but it is a plain mistake to believe that only
such systems can be called theories.

The result of linguistic inquiry consists in explicatory systems, but it
is not the purpose of linguistic inquiry to achieve these results; the purpose
of inquiry is a matter of the strategic framework within which results are
obtained and corresponds to some question we raise concerning properties
of the phenomenon under investigation. In this respect, linguistic investiga-



tion has tended to be rather limited in outlook. Much of this activity is
motivated by a need to provide grammatical statements, though little
attenion has been given to the purpose of grammatical statement or, put
another way, to the kind of question to which grammars provide an answer.
Perhaps this is in part due to the fact that "speech" and "language" have
traditionally been regarded as virtually synonymous expressions, and the
phenomenon they designate has mainly been considered as having to do
with the culture of man rather than with his biology. That is to say, the
natural phenomenon is taken for granted and its manifestations in human
cultures, together with the relations between such manifestations and
patterns of culture, form the subject-matter of inquiry.

But it seems clear that the higher functions of the brain are of funda-
mental importance in establishing linkages between clearly biological and
clearly cultural phenomena. Social interaction between individual humans
is possible, for example, in view of the biological mechanism by which
ontogenetic responses handled by the higher functions are partially coor-
dinated, as between individuals, in a process of bio-physical action and
reaction. In this process, changes of state begun in the neural system of
an individual A are complemented by reactive changes of state in at least
one other individual B. The physical basis of this biological action-at-a-
distance is a remarkable physical extension of the organism beyond the
limits of its morphology. Neuro-electric events localised in organism A
are transformed into accoustic events localised in inter-organic space where
they are picked up and undergo further transformations into neuro-electric
events localised in organism B, all the transformations occurring as bio-
physical conversions of energy forms.

The accoustic events occurring in this series of transformations, however,
are the linguistic observables (speech events) which the structural thesis
treats as ordered (relatively to some language system) assemblies of lan-
guage units. It is clear that the occurrence of speech events is a biological
phenomenon associated with a genotypic neural capacity, while the lan-
guage system occurs relatively to socio-cultural divisions within the geno-
type. It is also clear that the accoustic events cannot be understood as
inter-organic neural signals unless some ordering principle is taken into
account. It is a relevant question for linguistics, therefore, to ask whether
systems of the kind proposed under the structural thesis relate to such
phenomenal orderings. The neural orientation of large aggregates (language
community) of individuals with respect to a common environmental
schema (cultural reality), so that ontogenetic responses are adapted to
aggregate rather than to individual patterns of behaviour raises further
questions of a similar kind- The main point, though, is that language is a
biological phenomenon whether viewed in neural or in cultural terms; the
neural specialization which forms its anatomical substrate is a source for



bio-physical energy transformations by which patterns of human culture
and cultural adaptation are made possible. Like the psychologist, the
linguist is not faced with biology on the one hand and culture on the
other, but with culture as the ethnological consequence of human biology;
for the linguist, language is a phenomenon in terms of which the relation
may, in part at least, be substantially explained.

The ultimate purpose of linguistic inquiry is to provide scientifically
effective explanations of the nature of language. In the performance of
this task, however, the linguist must be clear as to the exact nature of
the subject-matter under investigation, he must also be clear as to the
exact nature of the immediate purpose of inquiry, and he must be assured
as to the logical coherence of his apparatus. But the activities of individual
linguists will remain as a chronology of events unless there is both an
acknowledgement of and a response to his work on the part of fellow
linguists. It is perhaps significant that the results of linguistic investigations
can safely be ignored by fellow workers, and that apparently contending
resultant statement are regarded as just so many alternative ways of
saying much the same thing. Perhaps this is because linguistic results, in
general, do not change our understanding of nature; they ought to if what
we are doing involves an explanation of language.

C.I.J.M. STUART



WELCOMING REMARKS by the Reverend Frank L. Fadner, S J.,
Regent, Institute of Languages and Linguistics, Georgetown University

Ladies and Gentlemen, Colleagues, Participants and Guests at Georgetown
University's yearly Round Table Meeting on Linguistics and Language
Studies:

For a hundred and seventy-five years this University has been growing
alongside the great Republic which was born in the selfsame year of crisis
in which she as a center of learning first opened her doors to the country's
youth.

A sense of responsibility and the awareness of an obligation to that
growing community has moved us as a band of teachers to meet the chang-
ing demands of changing times. Hence one after another down through
those years the several schools which go to make up our university have
been opened. Thus her place in an expanding universe has been assured.

And the latest addition to this University's growing family has been our
Institute of Languages and Linguisitics—born fifteen years ago when the
recent great war and our country's new role of world leadership drove home
to educators the great need for training the youth in foreign language and
culture as human means of communication.

Epitomizing this practical approach to the problem has been the series
of annual round table meetings begun in the first year of our existence. In
the course of that time a great quantity of things has been aired and learned
here ranging from the practical evaluation of our country's need for language
study, the relation of linguistic science to educational psychology, anthro-
pology and the humanities, speculation on meaning and language structure,
language and culture, all the way out to the technicalities of machine trans-
lation.

It is fitting that as we celebrate this year the 175th anniversary of George-
town University's existence her Institute of Languages and Linguistics should
invite you to our first International Round Table Meeting. This Meeting,
therefore, with its exchange of opinion on an international scale, will be a
striking and fitting landmark in our history.

It is my pleasant and most cherished duty in the name of the President
and the Board of Directors of Georgetown University to welcome you to
our Fifteenth Annual Round Table Meeting.

By way of an invocation if you want, I think we should ask the Almighty
Father of us all and the source of all our wisdom to inspire us, in these days
of thoughtful deliberation, with the moving spirit of "Wisdom and Discovery
for a Dynamic World".



WELCOMING REMARKS by Dr. Robert Lado, Dean, Institute of
Languages and Linguistics, Georgetown University

As Dean of the Institute of Languages and Linguistics I am most happy
to welcome the participants in the Fifteenth Annual Round Table and
the audience, which is very much a part of this program. The Institute of
Languages and Linguistics was founded in 1949, and the First Annual
Round Table Meeting on Linguistics and Language Teaching was held in
the year 1950. Unfortunately no monograph was published on that First
Round Table. The plan to publish the proceedings in the form of a
monograph, however, arose out of that first meeting because of the high
caliber of the presentations and the great interest in the participation of the
audience. All we have left of that First Annual Round Table is a copy of
the program, and in it I already notice a characteristic of these Round
Tables which has been maintained to this day: that is, that the participants
were the linguists and teachers who were making the significant contribu-
tions to their fields at that time. And I see in the First Annual Round
Table program the names of George Trager, Henry Lee Smith, Jr., Henry
Hoenigswald, Theodore Anderson, Charles A. Ferguson, Hayward Kenis-
ton, Leon Dostert, Carlton Hodge, Howard L. Nostrand, Elton Hocking,
and others. The Second Annual Round Table Meeting was held in 1951
in the month of April as is traditional for these meetings, and the proceed-
ings were published as the first volume of the Monograph Series on Lan-
guages and Linguistics. Iri that Round Table participated such other out-
standing figures as Mortimer Graves, John B. Carroll, Archibald A. Hill,
Martin Joos and others.

The exact name of the Round Table Meetings and the monograph series
has changed from time to time. The eleventh Round Table changed to
"Linguistics and Language Studies". The second volume of the Monograph
Series changed its title to "Linguistics and Language Teaching", though
later volumes returned to the original title, "Languages and Linguistics".

The Fourteenth Annual Round Table was held last year, and the mono-
graph containing the papers and discussions, volume 16 of the series, ap-
peared with a new format with a more attractive, read-me type of cover,
listing the names of the participants and the titles of their papers.

The special significance of the present Round Table, the fifteenth, has
already been expressed by Father Fadner, the Regent and friend of the
Institute of Languages and Linguistics: it is its international character.
The fact that we have this distinguished, intellectual audience shows that



the high-level interest of these programs has been maintained. The list of
participants and their papers as shown by the program confirms this view.
I am most anxious to hear the presentations and the discussions arising
from the questions put by the audience. I am very warmly disposed in
welcoming you to Georgetown University, to the Institute of Languages and
Linguistics, and to the Fifteenth Annual Round Table on Linguistics and
Language Studies, the First International one.
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THREE MISCONCEPTIONS OF GRAMMATICALNESS

C. E. BAZELL

School of Oriental and African Studies, London University

Though I am concerned with three misconceptions of grammaticalness I
shall have little to say of two of them. Both are rather common on either
side of the Atlantic, but here at least they have been vigorously attacked by
transformationalists, who unfortunately have done nothing to discourage the
third misconception.

The first misconception is so absurd that I may be thought all too naive
in considering it worthy of mention. It is the notion that the syntactic
deviations of the 'colourless-green-ideas' type are not linguistic deviations
at all, but (as it is variously expressed) are "ontological" deviations, or have
something to do with the "real world", or are "aletheutic" rather than gram-
matical, and so on. The mere fact that such things have been said by other-
wise quite reputable scholars is not a sufficient ground for my troubling
to mention them. I mention them rather because this absurd view is apt to
be attributed to anybody who attacks one of the other misconceptions.

The second misconception is that of grammar as tailor-made for the use
of the semanticist. Each morpheme-class is a category of "values", and each
morpheme has its fundamental meaning. The upholders of this view do
not make the mistake of asserting that grammatical categories are arrived
at by the use of meaning-criteria, and it is this that renders them dangerous.
Our classes are set up on respectable distributional grounds, our morphemes
are formal units. But once we have isolated the units, it is just these units
for which we seek a meaning. Miraculously, the units which were singled
out as appropriate for the simplest possible syntactic description, turn out
also to be the units appropriate for semantic investigation. Any linguist who
disbelieves in this miracle is considered to be a dullard who has no interest
in semantics.

So once we have established a system of cases, we can then ask—what
is the meaning of the accusative in Latin? of the instrumental in Russian?
and so on, as though these questions must necessarily have an answer. Of
course they might have an answer: a theory of the morpheme as a mean-
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ingless unit would be just as absurd as the theory of the morpheme as a
meaningful unit. Morphemics does not commit us to semantic analysis, it
also does not commit us not to make one. In respect of semantics, the
morpheme is a neutral unit.

I would like to leave this question alone now. All the same there is one
confusion which I may have often failed to castigate along with the other
confusions. It is the confusion between meaning and what (for want of a
better phrase) I shall call a semantic tie-up.

Semantic tie-ups are common enough in morpho-phonemics; for instance
there are obviously such relations even in the English strong-verb forma-
tions—e.g. wound, ground, bound, have "circular action" as a common
reference, but nobody wishes to say that it is part of the meaning of this for-
mation. In morphemics this tie-up may be far more close: clearly the use of
singular and plural verb-forms in English is strongly tied up with the poten-
tially semantic distinction between singular and plural nouns. But neither
is in itself a matter of semantics. The speaker can no more choose to say
the cats is on the rare occasion that it might otherwise be appropriate, than
he can choose to say grinded instead of ground when the action happens not
to be circular. A semantic tie-up, so far from being a matter of meaning,
is incompatible with meaning, for the speaker has no choice, apart from the
choice of speaking his own language or not. Meaning implies choice; the
meaning of a morpheme is what it contributes to the content of a sentence,
and this meaning can be determined only by comparing otherwise similar
sentences which lack this morpheme or have another instead. (The reverse
does not hold: choice does not imply meaning—one can choose between
'he has' and 'he has got' but there is no meaningful distinction.)

As for the third misconception, I begin by reasserting a distinction which
is intuitively obvious to all fluent and sensitive speakers of a language,
but which has often been described in misleading ways. It is the distinction
between what I have chosen to call ungrammatical and non-grammatical
sentences. An ungrammatical sentence is one which is replaceable, salva
significatione, by a grammatical sentence. He seems sleeping is ungram-
matical; on the most likely interpretation, the grammatical equivalent is he
seems to be sleeping. Colourless green ideas sleep furiously is non-gram-
matical—there is no question of replacing it by a grammatical equivalent.

Ungrammatical sentences are corrigible. Their most obvious instantia-
tions are sentences which violate an obligatory rule of transformation—
e.g. the sentence when he will come, I will see him. This violates the rule
which carries phrases of the type when he will come (or more strictly their
generative antecedents) into phrases of the type when he comes . . . It
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would be useless to think up some context in which when he will come etc.
would be appropriate, for the transformational rules provide precisely that
any function performable by the ungrammatical sentence is taken over by its
transform.

Non-grammatical sentences are not corrigible in the same way. Of course
there are other ways in which they might be regarded as corrigible—
colourless green ideas might be taken as a mistake for any other phrase
one cares to choose. But so might any fully grammatical sentence.

There are many ways in which one may go wrong about the distinction
I am making. One may make the distinction and describe it in a misleading
way, as I think many sensitive linguists have done, to the glee of less sensitive
linguists who cannot intuit the distinction. One can deny the distinction
as such but attempt to tie it up with other, ostensively more real, distinctions.
One can confuse the distinction with other quite different distinctions.
Finally, one can make just the distinction I am making between the un-
grammatical as opposed to either the grammatical or the non-grammatical,
without recognising that the latter is also a genuine linguistic distinction.

First—misleading accounts of the genuine distinction. When Bolinger
says that he could predict that the verb seem has no progressive form
(except in unusual contexts), he is saying (I think) what I should express
by calling a sentence such as he is seeming good non-grammatical rather
than ungrammatical. There is some force in Chomsky's remark that this is
circular; for (as he says) some characterisation of the meanings of seem
stated without reference to its grammatical function would be needed, from
which this function can be predicted. In the absence of this, Bolinger's
statement reduces to the observation, misleadingly expressed, that seem does
not occur in the progressive.

Yet this is very unsympathetic criticism. It is true that one cannot in
any normal sense predict the distribution of a word from its meaning, since
these are two aspects of the same thing, when (as in this case) it is a
question of meaningful distribution. But this does not make the absence of
he is seeming good from the set of normal English sentences in the least
like the absence of he seems sleeping or when he will come etc. One would
not even be tempted to say that the absence of sentences beginning when
he will come can be predicted from the meaning of will. This is a mere
grammatical constraint. I would like to say that the absence of he is seem-
ing good, on the other hand, is due to a grammatical restraint. Accordingly,
I make a distinction between constraints (constrictional rules) and re-
straints (restrictional rules).

Now what Bolinger is saying, in a way that Chomsky rightly calls mis-
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leading, is that the absence of is seeming is part of the semantic distribution
of seem and the progressive, not a constraint which sets a limit to this
distribution in the way that, e.g., the constraint whereby // he will come . . .
is excluded from the set of gramamtical sentences, sets a limit to the
semantic distribution of will.

It is no part of the semantics of will that sentences beginning if he will
come .. . are ungrammatical. This is an easy case since sentences of
the form if he comes. . . under one interpretation are transforms of pre-
sentences of the form 'if he will come . . .' Hence the semantics of will
can neglect this restriction anyway, dealing as it does merely with the pre-
sentences: an obligatory transformation takes care of the rest.

The probable exclusion of is seeming is a far more difficult affair. Even
if Bolinger is wrong in not taking this to be a matter of constraint we shall
still not wish (for several reasons) to take he seems under any interpretation
as a transform of 'he is seeming'. Even so, if the absence of he is seeming
etc. is a constraint, he seems etc. may be said to fill a gap in the distribution
of seem which would otherwise be rilled by is seeming, much as had to fills
a gap in the distribution of must, which otherwise would be filled by a
normal past tense of must.

But suppose Bolinger is wrong, not only in his misleading expression of
the situation, but also in his refusal to regard the absence (in normal
contexts) of he is seeming as due to a constraint. Then Chomsky is also
wrong in his assignment of the error. The error would then consist, not
in making a vacuous prediction, or rather of specifying a form of prediction
which would in all cases be vacuous, but in making an unjustified prediction,
or rather of specifying a form of prediction, which would in all cases be
unjustified (though it might often turn out right).

Take the case of the English morpheme 'must' (not of course the English
word must). It is no part of the semantics of 'must' that this morpheme
does not combine with the morpheme 'past'. The semantics of the two
morphemes can be discussed without any implication as to the presence or
absence of this combination.

Now is the absence of is seeming (the progressive of seem) from the
set of phrases which the grammar will generate, similar to this, or is it rather
similar to the absence of colourless green ideas? I do not know—I have
heard arguments on either side. I suspect it to be a borderline case. It
suffices that there is something to argue about.

The relations I am considering are all linguistic relations. Nothing could
be more mistaken than the idea that the exclusion of phrases such as colour-
less green ideas. . . from the set of grammatical sentences has something
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to do with the "real world". Yet this is just the idea which is attributed to
scholars who continue to make the distinction between contraints and re-
straints. It is assumed that because they make the distinction between a
grammatical constraint and a semantic restraint, they fail to make the dis-
tinction between a semantic restraint and what might be called a referential
obstruction. Put crudely, it is supposed that a linguist distinguishing be-
tween the ungrammaticality of the child seems sleeping and the non-gram-
maticality of colourless green ideas sleep furiously, must also class the cross-
eyed elephant slept in the hotel bed with the latter. As though there were
only one distinction to be made!

One might compare the difference between constrictional rules and
restrictional rules in language with a similar difference in a game: here the
constrictional rules are the rules of play and the restrictional rules are the
rules of good play. It is a constrictional rule of chess that one does not
move the castle diagonally, and a restrictional rule that one does not put
one's queen diagonally in front of the opponent's pawn. Both sorts of rules
must be built into a machine designed for playing chess against a human
opponent. It would be stupid to object that the machine does not recognise
the difference between the two sorts of rules. Similarly, it is stupid to object
that a transformational grammar does not distinguish between the two sorts
of rules, if its object is just to generate precisely those sentences which are
grammatical in the sense that they offend against neither sort of rule. But
it is equally stupid to pretend that no distinction can be drawn.

Traditional grammar was in intention purely constrictional. Hence it is
only to be expected that when traditional grammarians are confronted with
the assertion that golf plays John is ungrammatical, they reply by adducing
situations in which such a sentence might reasonably have a use. The ob-
jection is based on a misunderstanding, but it deserves a more sympathetic
reply than the only too common: 'Well, if you say that golf plays John is
perfectly grammatical, then I just can't speak with you any longer'.

This is rather like saying: 'Well, if you tell me that it is a perfectly
correct chess-move to put one's queen diagonally in front of the opponent's
pawn, then I just can't speak with you any longer'. Quite simply the move
is correct by the rules of play, but utterly incorrect by the rules of good play.

Just as the restrictional rules of correct chess-play are far more compli-
cated to formulate than the constrictional rules, so also are the restrictional
rules of syntax. But it is a mistake to imagine that the difference lies just in
this.

I am not arguing that semantics has to be introduced into one's gram-
matical considerations at the start; I am not even arguing that it has to be
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introduced at all. I leave it entirely to others to argue this. My point,
while not irreconcilable with theirs, is quite different: that grammatical
considerations should not intrude on semantics.

Of course there are relations between grammar and semantics, even when
these relations are not built into the concepts in question. It is an empirical
fact that certain allomorphs of the English plural (as represented by oxen,
children, feet, teeth, etc.) all have to do with animals or their body-parts.
Their interpretation as related allomorphs of the plural is independent of the
fact that they have something in common semantically. There is also some-
thing in common semantically between bound, wound and ground, though
not between any of these and found.

Yes (somebody may answer), but these are allomorphs, and by definition
allomorphs have no semantic implications as such.

But my point is that morphemes may be in this respect quite similar to
allomorphs. They have no semantic implications. The relation between the
singular and plural form of English verbs is as such purely syntactic; it
would be impossible to give the most elementary syntactic rules for the
distribution of English verb-forms without this distinction being provided
for. And in this particular case the morphemes are roughly in comple-
mentary distribution inter-verbally, much as allomorphs are in complemen-
tary distribution intra-verbally.

It cannot be said too often: morphemic analysis has no necessary impli-
cations whatsoever for semantics. People ask: 'If a morpheme is not a
meaningful unit, what is it?' It is a unit which cannot be dispensed with in
syntactic formulations: what more, at the moment, needs to be said?

It is very misleading, though not plainly wrong, to say that there is a
close, though not a very close, relationship between syntax and semantics.
It is misleading, since it gives the impression that there is one kind of
syntax, rather close to semantics though yet not semantics. Whereas there
are two kinds of syntax, one of which is not semantics at all, while the other
is. The close but imperfect relationship is a loose compound of two differ-
ent relationships, one of which is not merely close but perfect, and the
other of which is not merely imperfect but rather non-existent. (E.g. the
distribution of verbal scatter etc. and nominal crowd etc. is semantics,
though it is also syntax; the distribution of the singular and plural forms of
the verb in English is just syntax.)

Among the syntactic constraints some have a strong semantic tie-up,
some little, and some none at all. It is this that leads to the confusion. Many
linguists are tempted to look on a strong semantic tie-up as an approach
towards semantic distribution. Certainly, the distribution of English verbal
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singular and plural appears more closely related to meaning than e.g. the
distribution of the Latin genders. But this is merely a difference of degree;
they are both constraints not restraints. It is pointless to ask why an
English speaker has chosen to use the singular rather than the plural form
of the verb in a given utterance: he has, if he wishes to speak English, no
choice. Whereas when he says the dog runs etc. rather than the dog scatters
etc., a reason can be given. There is no syntactic convention prohibiting
the dog scatters.

Note—and I think this is behind the mutual incomprehension of people
who would say that the dog scatters is entirely grammatical, and those who
would say that it is entirely ungrammatical—that while there is no prohibi-
tion on the use of the phrase in any particular instance, it is not allowed that
a speaker of English (as it now is) generally uses such a phrase. Meanings
can be strained, but it is tautologically true that they cannot generally be
strained. A strained meaning presupposes an ordinary meaning.

If you want to say that there is, in this sense, a constraint involved in
the non-use of the dog scatters vis-a-vis the dogs scatter or the crowd
scatters, of course I agree. But then one still needs to signal the difference
between this sort of constraint and another form of constraint, and this is
just the difference I make between a restraint and a constraint.

The distinction is a very old one. It has often been misleadingly
described, and even more often drawn too absolutely or at the wrong places
—and it is still uncritically accepted by many linguists and uncritically re-
jected by others. Yet so far as I know, it has been very little discussed,
and a conventional vocabulary is not available for discussion. No doubt
better terms are available for some of the concepts, and I should be grateful
to hear of them.
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At the Seventh Annual Round Table Meeting, held at the Institute of
Languages and Linguistics in 1956, Professor Archibald Hill read a paper
entitled 'Who needs linguistics?'. In it he referred to "the kinds of people
who can now be shown to be in need of linguistic knowledge for practical
reasons", including among them teachers of foreign languages and of the
native language, literary scholars and those concerned with the study of
mental disorders. His concluding paragraph contained the words "It is the
linguists who need linguistics. . . . It is we who have the task of making
linguistics sufficiently adult, and its results sufficiently available so that all
people of good will, who work within the field of language, language art,
and language usage, can realize that there are techniques and results which
are of value to them".

Professor Hill could, if he had wished, have added others to the list;
what he was emphasizing, as I understand it, was that any benefits which
those other than the linguists themselves may derive from linguistic work
depends on the linguists' own pursuit and presentation of their subject.
Within those areas of activity, often referred to as 'applied linguistics', in
which languages are described for other than purely explanatory purposes,
the linguist's task is that of describing language; and he will not, for
example, attempt to tell the language teacher what to teach or how to
teach it, nor claim to be a pediatrician because his work may contribute
to studies of language development in children.

While recognizing the limitations on their own role, however, linguists
are not unaware of the needs of the consumer. Language may be described
for a wide range of purposes; or, if that is begging the question I want to
ask, there is a wide range of purposes for which a description of language
may be used. The question is: do these various aims presuppose different
ways of using the same description, or are they best served by descriptions
of different kinds? Is there one single 'best description' of a language, or

11
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are there various possible 'best descriptions' according to the purpose in
view?

One of the many important contributions made by Chomsky has been
his insistence that linguists should define the goals of a linguistic theory.
According to his own well-known formulation, the grammar should provide
a complete specification of an infinite set of grammatical sentences of the
language, enumerating all sentences and no non-sentences, and automati-
cally assign to them structural descriptions. The theory should include a
function for the evaluation of grammars, so that a choice can be made
among different grammars all of which fulfill these requirements. The
grammar can then be validated for compatibility with the given data and
evaluated for relative simplicity.1

Associated with this is the underlying aim that "the formalized grammar
is intended to be a characterization of certain of the abilities of a mature
speaker"; "we would like the structural description to be the basis for ex-
plaining a great deal of what the speaker knows to be true of speech events,
beyond their degree of well-formedness".2 Compare also Katz and Fodor's
formulation: "Grammars answer the question: What does the speaker
know about the phonological and syntactic structure of his language that
enables him to use and understand any of its sentences, including those
he has not previously heard?",3 and Chomsky's summing-up: "As I empha-
sized earlier, the central problem in developing such a theory is to specify
precisely the form of grammars—the schema for grammatical description
that constitutes, in effect, a theory of linguistic universals and a hypothesis
concerning the specific nature of the innate intellectual equipment of the
child".4

The evaluation of a linguistic description means, naturally, its evaluation
in the light of the goals recognized for the theory. A formalized grammar
is evaluated for its success in achieving the aims of a formalized grammar,
or of that particular formalized grammar; the relevance of this evaluation
to any other aims will depend in part on the extent to which a formalized
model yields the kind of description that is most appropriate to them. That

1 See for example Noam Chomsky 'Explanatory models in linguistics', Logic,
methodology and philosophy of science (Stanford: U.P., 1962); 'On the notion "rule
of grammar"', Structure of language and its mathematical aspects (Providence:
American Mathematical Society, 1961); 'The Logical basis of linguistic theory', Pro-
ceedings of the Ninth International Congress of Linguists, (to appear).

2 'Explanatory models in linguistics' pp. 531-2.
3 Jerrold J. Katz and Jerry A. Fodor 'The Structure of a semantic theory,' Lan-

guage, 39, 2, (1963), 172.
4 'Explanatory models in linguistics' p. 550.
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there are other possible aims is not, I think, in question; to quote Chomsky
again, "I do not, by any means, intend to imply that these are the only
aspects of linguistic competence that deserve serious study",5 to which I
would like to add that linguistic competence is not the only aspect of
language that deserves serious study: the explanation of linguistic per-
formance can also perhaps be regarded as a reasonable goal and one that
is still, as it were, internal to linguistics. But I would also wish to include,
among the possible goals of linguistic theory, the description of language
for the purpose of various specific applications; goals which may be thought
of as external to linguistics but for which linguistics is part of the essential
equipment.

This is not of course to question the validity and importance of the goals
defined by Chomsky; nor is it to suggest that, given these specific goals,
the model that provides the 'best description' will not be of the type he
specifies. But we should not perhaps take it for granted that a description
in terms of a formalized model, which has certain properties lacking in
those derived from models of other kinds, will necessarily be the best
description for all of the very diverse purposes for which descriptions of
languages are needed.6 In assessing the value of a description, it is reason-
able to ask whether it has proved useful for the purposes for which it is
intended; and such purposes may be external as well as internal to linguistics.

There tends no doubt to be some correlation between the model a
particular linguist adopts for his own work and the place where he grew up,
linguistically speaking. Nevertheless I would defend the view that different
coexisting models in linguistics may best be regarded as appropriate to
different aims, rather than as competing contenders for the same goal. One
may have one's own private opinions about the relative worth and interest
of these various aims, but rather in the same way as most of us probably
like the sound of some of the languages we study better than we like that
of others. Estimates of the relative attainability of different goals may be
more objective, although even here the criteria for the assessment of one
goal as more difficult of attainment than another can probably be made
explicit only where the two are basically different stages in the pursuit of
a single more general aim. It is difficult to measure the relative demands
made on a theory by requirements such as, on the one hand, that "the
structural description of a sentence must provide an account of all gram-

s Ibid. p. 530 n.
6 This is of course a different question from that of the relative evaluation of

different formalized grammars.
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matical information in principle available to the native speaker" 7 and on
the other hand that the grammar should be of help to the student learning
a foreign language or to the pediatrician in his diagnosis and treatment of
retarded speech development; nor is it any easier to measure the degree of
success of a description in meeting these demands.

Yet in spite of the difficulty of measuring attainment linguists 'intuitively'
—that is, by their experience as linguists—recognize a good description,
and most of them seem to agree in their judgments. This is not in any way
surprising, but it illustrates an important point: that linguistic theory is
no substitute for descriptive insight. Naturally different descriptions of a
language will follow when different models are used to describe it; but the
differences imposed by the model tend to obscure the similarities, and also
the differences, in the linguists' interpretation of the facts. It is true, in the
first place, that two descriptions will differ precisely and directly because
different models are being used and these impose different kinds of state-
ment. In the second place, however, the descriptions may differ because
the linguists disagree at certain points in their interpretations. And in the
third place the models themselves may impose different interpretations,
either because one solution is simpler in one model and another in the
other or because they have different terms of reference and different aims.

For example, transformational grammars of English recognize a passive
transformation relating such pairs of sentences as the man eats cake and
cake is eaten by the man. The analogue in a 'scale-and-category' grammar
(to use a name by which the version of a system-structure grammar that
my colleagues and I have been working with has come to be known) would
be a system at clause rank whose terms are active and passive: as for
example the question transformation is paralleled by a clause system whose
terms are affirmative (transformational grammar's 'declarative') and inter-
rogative. In fact no system of voice at clause rank is introduced into our
present description of English. We could say that this is because it does
not represent our interpretation of the facts. But the question is: what
'facts' are being interpreted? The 'system' implies proportionality: given
a system whose terms are a, b, c, then the set of their exponents ax a2 a3,

. . ., bx b2 b3 . . ., Cx c2 c3 . . . are proportionally related: ax : bx :
cx :: a2 : b2 : c2 and so on. This holds good, it seems to us, to a reasonable
extent (such that the simplicity of the general statement is not outweighed
by the complexity of further statements that are required to qualify it) of
affirmative and interrogative in the clause, and of active and passive in the

7 Paul Postal, Constituent Structure, UAL, 30, (1964); Publication 30 of the Indiana
University Research Center in Anthropology, Folklore and Linguistics, p. 3.



SYNTAX AND THE CONSUMER 15

verbal group where the description does recognize a system of voice; but
not of active and passive in the clause. In other words, John was invited
by Mary, this house was built by my grandfather, the driver was injured
by flying glass, John's been dismissed from his job and it was announced
that the committee had resigned are not explained as all standing in the
same relation to a set of their active counterparts. Such a relationship is
shown, but indirectly (as the product of a number of systemic relations)
and not always by the same route.

But this does not necessarily imply different notions about English; it
may simply mean a difference in what is being required of the description.
While there may be some similarity between the system in a scale-and-
category grammar and the transformation in a transformational grammar,
in the sense that instances of the two often correspond, they are not and
cannot be saying the same thing, because these are different kinds of model.8

The nature of a grammatical description, in fact, is determined as a whole
by the properties of the model in which it has status, as well as being
conditioned by the goals that lie behind the model.9

If I were asked to characterize the work in which I have been engaged
together with some of my colleagues, I would say that our aim is to show
the patterns inherent in the linguistic performance of the native speaker:
this is what we mean by 'how the language works'. This presupposes a
general description of those patterns which the linguist considers to be
primary in the language, a description which is then variably extendable,
on the 'scale of delicacy', in depth of detail. It involves a characterization
of the special features, including statistical properties, of varieties of the
language used for different purposes ('registers'), and the comparison of

8 The issue is not whether, as Katz and Fodor say ('The Structure of a semantic
theory' p. 206) "sentences that are related to each other by the passive transformation
. . . have the same meaning, except perhaps in instances where quantities are in-
volved". The system does have implications for the grammatical semantics, but not
this one; it implies that exponents differing only in respect of the selection in ques-
tion (i) differ in meaning but (ii) differ in a regular way. Thus exponents of
different terms in a system by definition have not the same meaning; but this merely
illustrates the fact that the line between 'have' and 'have not the same meaning', like
that between grammar (/lexis) and semantics, is drawn by the theory (or rather, by
the description and in the light of the theory).

9 Compare Chomsky, on the procedures by which different structural descriptions
are assigned ('Explanatory models in linguistics' p. 534), "These specifications must
involve no appeal to the intelligence or linguistic intuition of the reader because it
is just this that we are attempting to characterize". I use here the term 'grammatical
description' in preference to Chomsky's 'structural description' since in this model
the description of an item is fbv definition) structural-systemic.
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individual texts, spoken and written, including literary texts. This in turn
is seen as a linguistic contribution towards certain further aims, such as
literary scholarship, native and foreign language teaching, educational re-
search, sociological and anthropological studies and medical applications.
The interest is focussed not on what the native speaker knows of his
language but rather on what he does with it; one might perhaps say that
the orientation is primarily textual and, in the widest sense, sociological.

The study of written and spoken texts for such purposes requires an
analysis of at least sentence, clause and group structures and systems, with
extension where possible above the rank of sentence. The analysis needs
to be simple in use and in notation, variable in delicacy and easily processed
for statistical studies; it needs to provide a basis for semantic statements,
and to handle with the minimum complexity grammatical contrasts such
as those in English expounded by intonation and rhythm; and it should
idealize as little as possible, in the sense of excluding the minimum as
'deviant'. Idealization of course there is; as Putnam has said, "I shall assume
here that some degree of idealization is inevitable in linguistic work, and
I shall also assume that the question of how much idealization is legitimate
is one that has no general answer. . . . Anyone who writes a grammar of
any natural language is . . . automatically classifying certain sentences
as non-deviant, and by implication, certain others as deviant".10 For our
purposes it is important that as much as possible of ordinary speech should
be shown to be—that is, described as—non-deviant; in this analysis spoken
English is much less formless, repetitious and elliptical than it might appear
in another kind of description. But there are deviant utterances, and it
is important to specify in what ways they are deviant.

For a brief, and necessarily oversimplified, illustration of one feature of
the sort of description that we are attempting I shall refer to the scale of
delicacy which, besides being of theoretical interest in providing a measure
of the status of a given contrast in the language, and of the degree and kind
of deviation of deviant utterances,11 has proved of value in textual analysis
because it provides a variable cut-off point for description: the analyst
can go as far as he wishes for his own purpose in depth of detail and then
stop. Delicacy can be illustrated with reference either to structure or to
system; the present example relates it to the category of system.

Delicacy is in effect a means of having things both ways: that is, of
saying that two utterances are both like and unlike each other at the same

10 Hilary Putnam, 'Some issues in the theory of grammar', Structure of language and
its mathematical aspects, p. 26.

11 This is analogous to the procedure suggested by Chomsky in 'Some methodological
remarks on generative grammar', Word, 17, (1961), 236-7.
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time. Any two utterance tokens, of any extent, may be alike in one of two
ways: they may be occurrences of the same formal item (tokens of the
same type), or they may be different formal item exponents of the same
grammatical categories (tokens of different types with the same gram-
matical description).

Both types of likeness are properties of the description: that is, it is
the linguist who decides what are occurrences of the same item and what
are different items with the same grammatical description. One possible
decision of course is always to aim at maximal differentiation of tokens
into types: this seems to be the point of view taken by Katz and Fodor
when they write "almost every sentence uttered is uttered for the first time",
since this can presumably only mean that the criteria adopted for token-to-
type assignment should be such that almost every sentence uttered will be
described as being uttered for the first time.12 This would no doubt reflect
a desire that the description should be capable of making all distinctions
that the native speaker recognizes; this does not provide criteria, though
it may be used to test their adequacy.13 But token-to-type assignment is
one point where the native speaker's intuitions tend to be most uncertain,14

and this uncertainty reflects the multiple nature of the type-token relation
in language: two utterances may be tokens of the same orthographic type

12 'The Structure of a semantic theory' p. 171. Such an assertion cannot be 'sub-
stantiated': it is true or false by definition, as is shown by the suggested procedure
for its substantiation, "checking texts for the number of times a sentence is repeated".
On any reasonable interpretation of the grammatical type-token relation the repeti-
tion rate for sentences would obviously be low, although it might be predictably
rather than indefinitely low. (Extrapolation from the repetition rate for morphemes,
words and groups in English in a manageable sample of texts would permit the
prediction of at least the order of magnitude of the average repetition rate of
clauses and sentences; there is no reason to assume that the sentence is unique in this
respect—the group already admits recursive structures, for example.) Cf. Dwight L.
Bolinger, 'Syntactic blends and other matters', Language, 37, (1961), 381: "At pres-
ent we have no way of telling the extent to which a sentence like / went home is
the result of innovation, and the extent to which it is a result of repetition, countless
speakers before us having already said it and transmitted it to us in toto". To say
this is of course in no way to deny or minimize the ability of the fluent speaker "to
produce and understand sentences never before encountered"—and, one might add,
clauses, groups and words.

13 The point is made by Chomsky with regard to grammaticalness: see 'Explana-
tory models in linguistics' p. 533.

14 That is, his intuition as to what are tokens of the same type and what are
grammatically similar types; cf. Putnam, 'Some issues in the theory of grammar'
pp. 36-37. Putnam concludes his discussion of this point by remarking "here we
are reminded that linguistics is after all a social science and that its fundamental
concepts have the same kind of dispositional and human character as do the funda-
mental concepts of any other social science".
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but not of the same phonological type (the same 'expression'), or vice
versa, and neither determines whether or not they are tokens of the same
formal type (grammatical or grammatico-lexical, according to the model).15

Whatever the criteria adopted for token-to-type assignment, the question
whether these items (types) are or are not assigned the same grammatical
description is one to which it may be useful to be able to answer 'both yes
and no'. What this means, however, depends on the ordering in delicacy
of the systems by which they are related and differentiated. Suppose for
example that, of a set of clauses (items of clause rank) in English, it is
required to describe each of those in set (1) as distinct from all the others,
but without taking into account any further related distinctions such as that
represented in set (2) .

(1) 1 the Smiths are having a party this evening
2 it's the Smiths that are having a party this evening
3 a party the Smiths are having this evening
4 it's a party that the Smiths are having this evening

(2) 1 the Smiths are having a party this evening
5 they're having a party this evening the Smiths.

Out of the total set of systems operating in the system-complex of 'theme',
in which selection is made by the clause in English, it would be possible
to isolate the systems shown in (3) .

(3)

(major
clause)

THEME

PREDICATION

THEME

SELECTION

"predicated theme

it + be + theme

unpredicated themev
initial theme

"subject theme

V
subject initial

(ex. 2, 4)

(ex. 1,3)

(ex. 1,2)

complement theme (ex. 3, 4)
\

complement initial
15 One could perhaps specify that where two utterance tokens have potentially

(with maximal delicacy) different formal descriptions they are shown ipso facto to
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With the cut-off at this point, the clauses in set (2) have the same gram-
matical description. In order to discriminate between them, the further
distinction shown in (4) may be introduced; the members of set (2) will
then have different grammatical descriptions.

(4)
THEME

PREDICATION

THEME

SELECTION

'predicated

unpredicated'

"subject

complement

THEME

SUBSTITUTION

'real theme
^subject initial

(ex.1)

substitute theme (ex. 5)
^subject discontinuous

(initial ̂  pronoun
final ^nominal group)

(Notes to (3) and (4)) The right-facing brace indicates simul-
taneous selection; the left-facing brace multiple (conjunct) deriva-
tion; the right-facing square bracket indicates the terms in a
system. Names of systems are shown in upper case, names of
terms in systems in lower case. The horizontal arrow means 'is
related by delicacy to'; the diagonal arrow 'is related by exponence
to (is expounded by)'. For simplicity, generalized statement of
exponents (shown in italic), relating only to affirmative clauses,
has been substituted for the structural notation.16

be tokens of different types; but if we go no further than this it is at least question-
able whether almost every sentence uttered will be described as being uttered for
the first time. The native speaker may not always go as far. He might well consider
he helped me do it and he helped me to do it as 'different sentences', though their
distinction can be ignored at least until a very late stage in delicacy, but / / I A he /
helped me to / do i t / / and / / 4 A he / helped me to / do it / / , or the former and
/ / I he / helped me to / do it / / , or all three (notation as in my 'The Tones of
English', Archivum Linguisticum, 15, (1963), as 'the same sentence', although these
contrasts are of a high order of generality and should, in my opinion, be reflected
in the assignment of tokens distinguished in this way to different types. Here the
observer is likely to be in the familiar position where his intervention modifies the
observation, since an inquiry will call attention to the distinction.

16 Only nominal themes have been considered here; in fact the theme selection
system covers also the selection of non-nominal elements as thematic. Other related
systems have been omitted, for example that of information focus expounded by
tonicity, which distinguishes / / A the / Smiths are / having a / party this / evening
/ / from / / A the / Smiths are / having a / party this / evening / / and so on.
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Substitution as such is not of course restricted to the thematic element:
compare a party they're having this evening the Smiths, we've invited them
the Smiths, I call it a good idea to do that; but the thematic element can
be 'substitute' only if it is both subject and unpredicated, and this would
justify the treatment of theme substitution as a separate system.17 Theme
substitution is required, incidentally, to explain a number of ambiguities,
as for example they're leaving the others (as ex. 1, or as ex. 5) and it's
the truth that we don't know (as ex. 4 'what we don't know is the truth',
or as ex. 5 'that we don't know is the truth').

Each system represents a dimension of potential discrimination in the
grammatical description of items. Thus where one system is shown as
derived by delicacy from a term in another—that is, as hierarchically
ordered in respect of another—this represents a point at which the analysis
may either proceed further or stop short. At this point a pair of items
distinguished only in the higher-order system have not yet been differen-
tiated: they have the same description. When the lower-order system is
taken into account, however, they have different descriptions, and are thus
shown to be distinct. Here therefore the answer 'both yes and no', to the
question whether such items have or have not the same grammatical
description, means as it were 'first yes, then no'.

The ordering of two systems in this way, by derivation in delicacy, means
that freedom to select in the lower-order system is conditional on the
selection made in the higher-order system. The illustration above shows
multiple derivation, in which two higher-order systems are involved: only
the conjunction of subject theme with unpredicated theme permits selection
between real theme and substitute theme. Simple derivation could be
illustrated by theme polarity, where freedom to select positive or negative
depends on the selection of predicated theme in the theme predication
system: it's a party the Smiths are having this evening contrasts with
it isn't a party the Smiths are having this evening.

Where two systems are simultaneously ordered in delicacy as are theme
selection and theme predication above, this means that they are shown
as being related (derived from a common point of origin) but with no
restriction on the combination of their terms. Each item that selects in
the one system thus selects also unconditionally in the other. If two items

17 In other words it's they that are having a party this evening the Smiths and
(it's) them that we've invited the Smiths are regarded as representing different selec-
tions, since they seem to demand double tonality (two tone groups). If in fact they
are no different from other 'substitute' clause-types, they are fully accounted for
by 'substitution' as a simultaneous system.
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are differentiated in the one system but not in the other, the question
whether such items have or have not the same grammatical description
might still be answered 'both yes and no', but here this would mean 'partly
yes, partly no', or 'in this respect yes, in that respect no'.

These two kinds of ordering in delicacy, the hierarchical and the simul-
taneous, may be used to represent the simple relations of dependence and
independence between systems: fully dependent systems are ordered hier-
archically, fully independent systems simultaneously. More often than not,
however, the linguist is faced with systems displaying one or another of
various kinds of partial dependence, where selection in one system is partly
conditional on selection in another: the relation of theme substitution to
the other two systems above is in fact one of partial dependence.18 Such
systems may be shown either as hierarchical or as simultaneous in delicacy;
nor are they necessarily all to be treated in the same way, since they fall
into different types.19

Perhaps I might conclude with an illustration from familiar material in
English of a grammatical feature which is connected with one kind of
partial dependence between systems: this is the apparent 'neutralization'
(in one of the many senses of this word) of systemic distinctions. Such
'neutralizations' are related to, though not exactly coterminous with, Bolin-
ger's category of 'syntactic blends'.20

Clauses in English containing, as predicator, a verbal group in the passive
and, as adjunct, a prepositional group initiated by by yield examples such
as he was deceived by a trick where it does not seem to matter whether
the prepositional group is considered as agentive or as instrumental:
whether, in other words, the voice/theme contrast is with a trick deceived

18 Partial dependence of this kind is indicated as hierarchical derivation with the
derived system having as 'unmarked term', here 'real theme'. The difference between
the selection of an unmarked term in a system and non-selection in the system in
question is that the former implies choice: thus while the Smiths have invited us
contrasts with they've invited us the Smiths., there is no parallel clause-item corre-
sponding to the Smiths we've invited. A similar example would be the restriction of
thematic selection in 'WH- clauses': who did he ask, where did he go contrast with
he asked who, he went where, but there is no corresponding item in contrast with
who did it.

19 Systems in partial dependence are well described by the use of matrices as
developed by Pike: see Kenneth L. Pike, 'Dimensions of grammatical constructions',
Language, 38, (1962); from the point of view of ordering in the scale of delicacy
this represents a form of simultaneity. Partial dependence may also be manifested
statistically, where the selection in one system affects the relative probabilities of
selection of the terms in another system.

20 'Syntactic blends and other matters'. Cf. Generality, gradience and the all-or-
none, Janua Linguarum, 14, (Mouton, 'S-Gravenhage, 1961), 21.
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him or with they deceived him by a trick. Other examples are he was
comforted by their reception of him, this is proved by Godel's theorem
and he was killed by a blow on the head.

These are of course quite distinct from the ambiguities, involving
agentive or instrumental on the one hand and locative on the other, such
as he was knocked down by the wall or she was comforted by the warm fire.
Each of these represents two discrete items and two grammatical descrip-
tions are required, any occurrence being assigned to one only. This am-
biguity arises also with active verbal group: I'll toast it by the fire may
mean 'I'll use the fire to toast it' or 'I'll go near the fire while I toast it';
compare hold it there by the handle and he came out by the back gate.

The point at which neutralization occurs may be regarded as the inter-
section of two unrelated systems in partial dependence: voice in the verbal
group and what we may call agency (agentive and instrumental) in the
prepositional group, agency combining only with passive. Exponents of
active and passive are of course monovalent (unambiguously identifiable),
but both terms in the agency system may be expounded by prepositional
group with by.21

There are restrictions, in one direction, on the classes of verb and noun:
some verbs and some nouns cannot occur with the instrumental, so that
suggest and colleague in this is suggested by Godel's theorem and this is
proved by my colleague seem to make these um'quely agentive. Of the two,
the noun class seems the more obvious one; but animate and even human
nouns can occur with active verbal group and therefore, on this criterion,
instrumentally: they make their money by their travelling salesmen, he
does his correspondence by a secretary. Moreover in many instances it
is difficult to specify what marks a particular item as clearly agentive: this
often seems to result from the collocation of noun and verb together.

Since the word-class restriction is both indeterminate and one-way, it
seems useful to consider agentive and instrumental as systemically con-
trasting classes of the prepositional group operating at the same place in
clause structure. Since further the contrast between agentive and instru-
mental is one which can be neutralized, unlike that between these two on
the one hand and locative on the other, the former is best treated as more
delicate than the latter: that is, agentive is shown as distinct from instru-
mental only after the two together have been separated from the locative

21 It might be considered that the agentive always has by, and that items such as
he was overcome with sleep and he was misled through his own stupidity are 'blends'
in Bolinger's sense (the latter, for example, being perhaps a crossing of he was misled
by his own stupidity with they were able to mislead him through his own stupidity).
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and other classes of the prepositional group. In other words, combining
these two requirements, the description may show a system of agency in
the prepositional group, with terms agentive and instrumental, which is
in partial dependence with the system of voice in the verbal group, instru-
mental combining with active and passive but agency only with passive;22

agency is in turn fully dependent on a higher-order system contrasting
agentive/instrumental with locative (and others), which is fully independent
of voice and where multivalent exponents are in fact ambiguous. In an
analysis which stopped short of the system of agency, the ambiguities would
have different grammatical descriptions but the 'neutralizations' would not.

Instances of this kind, where a systemic contrast appears to be 'neutral-
ized', may perhaps be thought of as those where the answer 'both yes and
no' to the question whether or not two items have the same grammatical
description means 'both yes and no at the same time'. In other words, by
his colleagues and by his efforts are both alike and different in respect of
the same variable. Here possibly one single token might be said to be at
the same tune a token of two grammatical types: the clause occurrence
this is proved by Godel's theorem would represent two items with different
grammatical descriptions. Be that as it may, it seems appropriate perhaps
that systems which yield 'neutralizations' of this sort should appear at a
lower order of delicacy than those which yield ambiguities.

This brief discussion of the scale of delicacy has been meant to serve a
twofold purpose. I have hoped both to illustrate one aspect of the current
work of a small group of linguists with whom I am associated, bearing in
mind here the title of the present panel; and to exemplify my earlier point
that the features of a description, and therefore of the model that lies
behind it, are relatable to the aims of the model and through these to
particular applications of linguistics. In this instance the concept of delicacy
proves useful in providing a means whereby the linguist analysing a text
can select a point beyond which he takes account of no further distinctions
and can specify the type of relation between the different systems in which
he is interested.

In speaking about one possible approach to a particular type of pattern
in language, I am not implying that we handle it more effectively than other
linguists working with different models, but intending to show how its
treatment links up with other features of a model conceived with the
specific aims we have in view. Other models will handle such patterns
differently in the light of their own goals. But while accepting, and indeed

22 Where, as in this instance, the systems concerned are shown as unrelated, their
partial dependence appears in the description as a feature of exponence.
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applauding, the fact that linguists today are working with models of
different kinds, I would at the same time underline one point of which no
teacher of linguistics needs to be reminded: that there exists a vast store
of knowledge which is just linguistics, and common ground to all linguists
whatever model they happen to be using. And I can think of no better
place for saying this than at a Roundtable Meeting of this Institute, where
so many of the varied interests of our subject have been and continue to be
represented.



THE FOUNDATIONS OF A FUNCTIONAL SYNTAX

ANDRE MARTINET

University of Paris

If every one concerned agreed as to the meanings and implications of the
terms "function" and "syntax", there would be no need to explain what
is meant by a functional syntax and to discuss what the foundations of such
might be. Linguists have, by now, become aware of the necessity of re-
defining the technical terms they use every time they face a new audience.
We all remember widely divergent uses of the word "function" within the
domain of our science, and no general agreement has so far been reached
regarding the respective domains of syntax and morphology.

My own conception of function in language is closely akin to the one
that underlies everyday usage, that of "role played by some person or
object", and if, from the function of linguistic items, we pass on to the func-
tion of language itself, I should describe that function, in naive terms, as
what we do with language, what we use it for. It would seem that the main,
if not the sole, aim of language is communication of one's experience to
others. Thereby I do not necessarily and exclusively mean an attempt to
make one's interlocutor participate in that experience. If one experiences
a craving, the most economical way of making others aware of it will
probably be in the form of a request or a demand. But when what is at stake
is securing the satisfaction of one's needs, a bare nudging and pointing may
suffice. Farthest from this inarticulate form of communication is the typi-
cally linguistic achievement that consists in communicating a large share of
experience as felt.

It is not the task of the linguist to determine and describe the processes
through which man experiences the world around him and within him. But
whose duty but the linguist's is it to observe and describe the behavior of
bilingual persons when they try to communicate the same experience in
different languages to two successive audiences? This type of observation
indicates that, depending on what language is used, the same experience
is broken down differently into items corresponding to the successive units
of each utterance. This implies that, prior to an effort to communicate it

25
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linguistically, the experience is a largely amorphous whole which the subject
might want to communicate in its entirety and amorphousness. But this is
probably impossible: grunts, moans, or gestures will convey its amorphous-
ness, but hardly its entirety and specificity. A recourse to language will
never enable man to communicate the whole of his experience, but he will
get closer to it then with the help of grunts, moans, and gestures. In the
process of transmission, the somewhat nebulous experience will be trans-
muted into a succession of neatly identifiable speech segments, each one
corresponding to one particular aspect of the total experience. The number
of such favored aspects will vary according to whether the speaker is being
casual, or is intent upon communicating his experience in its specificity.
When passing from one language to another, the number may vary for the
same degree of specificity.

Hearers belonging to the same speech community as the speaker will
record that succession of speech segments as an experience. Their behavior,
linguistic or non-linguistic, may show that this experience is close enough
to the original one for the participants to be satisfied that the transmission
has been successful.

Any linguistic communication implies the use of such a succession of
speech segments each corresponding to one aspect of the total experience,
and the basic linguistic problem is to determine how the hearer is in a posi-
tion to piece them together. Here we have a linear succession out of which
he will have to reconstruct an experience in terms of a three-dimensional
world. Those linguists who concentrate on utterances as such and are
loath to consider what they stand for, have devised the theory of immediate
constituents which is a binary approach to the problem and, like all binary
approaches, establishes as a descriptive model what is nothing but the neces-
sity, for the investigator, to compare two and only two things at a time.
What immediate constituent analysis and the so-called trees derived from it
seem to overlook is the fact that, within the linear succession of speech
are to be found all the hints that will enable the recipient to reorganize the
communication into a coherent non-linear whole, and that this whole is
neither conceivable nor presentable as a plain succession. When we hear
a statement like Peter gave Jane a kiss under the mistletoe, we grasp it as
a whole, and the hierarchy we, as linguists, might be tempted to establish
among the various segments or phrases involved {Peter apart as subject,
Jane and kiss as central, under the mistletoe as circumstantial and periph-
eral) would be based upon the nature of the very tricks employed to
transcend the linearity of speech.

These devices are of three types, each of which will now be considered
separately.
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Every one of the segments corresponding to one aspect of the experi-
ence to be communicated may suggest not only that aspect, but also the
relation of that aspect to the rest. In many African languages, the word
referring to a forest may be used by itself not only to indicate that a forest
is part of the experience, but also to point out that a forest is where the
event experienced by the speaker is (or was or will be) located. In simpler
terms, "forest", in such languages, may mean (and usually does) all by
itself "in the forest". Linguistically, this segment bears upon the clause.as a
whole or upon whatever element happens to be its head (the so-called
predicate). Its relative position in the succession may be largely regulated
by tradition. But position does not always suffice. Besides, should any
speaker deviate in that respect, the contribution of the segment to the
whole would be the same, very much as the function of last night is the
same whether it stands initially or finally in the clause.

One could imagine a language where all relations would be marked in
that way. But it would be so uneconomical that there is no likelihood
that such a language exists, has existed or will ever exist. If a given unit
always meant "in the forest" we would have a different unit for "forest as
the object of some action", another one for "through the forest", another
one still for "over the forest," and so forth. In actual languages, only rela-
tively few units are thus used for expressing both what they stand for, and
their relation to the rest of the utterance. Besides, these are also found
in contexts where their relation to the rest is expressed by some other
means, so that the unit itself implies nothing but what it stands for, and no
longer any preferential relationship: forest, in a language where it means
all by itself "in (the) forest", may thus be used with the bare meaning
"forest", its relationship to the rest of the utterance, as for instance its use
as subject, being then indicated by some other device.

Such uses are generally called adverbial. In most European languages
there are a handful of primary adverbs, usually indicative of time or manner,
which carry their functions in themselves: French Her, demain, vite.
English adverbs of motion such as up, down, out, also belong here. Such
phrases as last night, next summer, the day before, behave in just the same
way: each one of their components refers to some aspect of experience,
but none of them implies by itself its relation to the context; yet, the whole
of each phrase is sufficiently reminiscent of time to dispense with any re-
course to explicit marking, such as in in, e.g., in winter.

What is traditionally called an adjective is quite often shown to be used
as an attribute or a predicate through its location in the context. But in
many languages, French for instance, its identification, when it functions as
an attribute, is based upon its "adjectival" meaning, so that it can be said
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to carry in itself some indication of its relation to the rest of the utterance:
French une elegante personne and une personne elegante may have different
stylistic implications, but are grammatically identical; elegante has to be in
the neighborhood of personne if it is to be interpreted as its determinant,
but the fact that elegante is the determinant and personne the head is only
made clear by the "adjectival" meaning of elegante (and the "substantival"
meaning of personne).

The meaning of a unit may also happen to be indicative of its function
when, e.g., a language with declensions lacks, for some words, a distinction
between the so-called nominative and accusative cases and relies, for the
distinction between subject and object functions, on the contrast between
the active connotations of the word used as the subject and the passive
connotations of the one meant as the object, added to the semantic implica-
tions of the predicate. This would be the case in Latin with the neuter
nouns animal and gramen in combination with the verb pascitur, where
the beast would, beyond any doubt, be munching the grass and not the
reverse.

Another way of making explicit the relation between one aspect of an
experience, as represented by a linguistic unit in the chain, and the rest,
as manifested by the other units of the utterance, consists in placing these
units in such an order as to suggest the nature of their mutual relationships.
Since segmental units can only appear before or after one another, the
number of distinct relationships that can be expressed in this way may seem
very limited. Starting from the experience to be communicated, it would
seem that the most obvious procedure would be to choose one of its central
features. This would be matched linguistically by an element becoming
the head of the utterance. Another aspect of the experience would furnish
another linguistic element which would be tagged to the head, either before
or after it, depending on whether, in that language, subordinate elements
should come before or after the head. We shall call the type of linguistic
relationship existing between the head and the second element one of de-
termination, the element added to the head being the determinant. Whether
a third element, standing according to the rules of the language before or
after the former group, would determine that group as a whole, or only the
head, or only its immediate neighbor, the first determinant, would not be
explicated through the respective positions of the three units involved. If
we designate the head as H, the two determinants as Dx and D2, and
determination as —>, the speaker might want to imply either
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(1) D2

or(2)D 2 -

H

or, still, (3)

If H meant 'building', Dx 'house', and D2 'village', (1) would mean 'village
house-building', (2) 'village [and] house building', and (3) 'village-house
building'.

Suprasegmental solutions of the problem thus raised are fairly obvious:
in (1) D2 and Dx might receive greater prominence than H, in (2) the
three elements might have equal prominence, in (3) D2 and H might have
greater prominence than Dx. Or, if pauses were used, (1) would have a
pause after D2, (2) two pauses: one after D2 and one after Dx, (3) a pause
after Dj.. But, of course, such suprasegmental features should count as
linguistic units in their own right, and they actually belong to the third type
of relationship indication, the one we shall consider below, where some
specific segment is used for that purpose.

It is clear that both the positions before and after the head cannot
be used with different implications in the same language, unless the head
is marked as such irrespective of its location among the determinants, a
possibility we have not considered so far. In what precedes, the head was
identified as such only through its position in relation to the determinants:
H, in the patterns, is recognized as such because it is final. Should the
head be identifiable as such through its meaning in much the same way as
last night was, above, identified as a temporal complement or down as an
adverb of motion, it becomes possible to attribute different functions to the
position before and the position after it. In French, tue being known as a
verb, i.e. an element whose only function is that of a predicate, or head of
a clause, the element preceding it will be identified as the subject, the one
following it as the object, e.g., in Vhomme tue la bete.

Pure and simple determination, expressed either by pre-position or post-
position as the case may be, goes a long way towards indicating the most
diverse actual relationships when it combines with whatever is hinted, in that
respect, by the meanings of the elements in presence. Nothing is more
different than the relationship between gold and smith in goldsmith and
that between gold and fish in goldfish, the former amounting to '[smith] who
deals in [gold]', the latter to '[fish] that looks like [gold]'.
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This indicates what services the simple device of respective position
can render toward the reconstruction by the hearer of the experience which
is being communicated. Yet it is hard to imagine how a full-fledged lan-
guage could work without recourse to some more sophisticated way of
indicating syntactic relationships.

This way consists in using certain units for specifying the nature of the
relationship between a given element and the rest of the utterance. When-
ever their history can be traced back, these units are, more often than not,
found to be adverbial in origin and bearing in themselves the indication of
their connection with the environment. When tagged to the segments whose
relationship with the rest has to be shown, they assure an unambiguous ex-
pression of that relationship, which becomes totally independent of the posi-
tion of the phrase in the context. These functional indicators correspond to
the cases as well as to the prepositions and conjunctions of traditional
grammar. The phrases resulting from the combination of a functional
indicator and the element whose functions are at stake, with or without
determinants, can be dubbed autonomous. Syntactic autonomy is estab-
lished beyond any doubt when an autonomous phrase can be shifted from
one environment to another within the clause without change in its relation
to the context: he went down the hill, down the hill he went. But syntactic
autonomy exists prior to this permutation test. In some languages the order
of the successive segments of the clause may be strictly regulated, so that
permutations are not to be encountered. But autonomy exists all the same
as long as the nature of the relationship of a segment to the rest is un-
ambiguously marked by a specific indicator.

As soon as we have at our disposal this most supple and varied means
of marking syntactic relations, we might conceive of a break-down of ex-
perience into different aspects, each corresponding, in speech, to an auton-
omous phrase, so that the utterance would consist in a free succession of
such phrases, all on an equal footing. Let us start from an expanded version
of Sapir's famous sentence: Last Monday, the farmer killed the duckling
with a hatchet. If we eke out our prepositional system by means of func-
tional labels, a fully analytic version of this would read as follows: date
last Monday, agent the farmer, action killing (N. B.: not a predicate),
patient the duckling, with (or, more specifically, tool) a hatchet.

Of course, no such syntactic pattern is on record. It is so much more
economical to dispense with one, two, three or more of the proposed labels.
One of the items becomes the head in reference to which all the others
have to be organized. The head is what is called the predicate. The
predicate may be identified as such because it is known by all the members
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of the community as never having any function but the predicative function
(cf. French tue above), in which case we call it a verb. In the case of a verb-
noun homonymy or polysemy (a table, to table) the verb may be identified
on the basis of its relative position and the presence around it of specific
(grammatical) determinants such as (-ed; tabled). In other cases the
predicate is shown to be the head because of the behavior of the other
items as its satellites.

In some languages, there exist ways of modifying the verbal predicate
so as to compel the other items to change the nature of their relationships
to it: thus in English the normal active voice may be replaced by the passive
voice, whereby the item normally characterized by its position after the
predicate (object) assumes the function and position of the pre-posed item
(subject).

It must be pointed out that the assumption of the universal existence of
predicates is the first inductive one we are making here. Whatever was said,
in what precedes, regarding the three types of function marking was, of
course, illustrated by reference to existing languages, but deductively arrived
at when starting from a definition of a language as a doubly articulated set
of vocal habits employed for the communication of experience.

It may not be needless to stress that assuming that a predicative head
is everywhere to be found in language does not imply in the least that
predicates are always verbs or that the noun-verb dichotomy is universal.
Neither does 'predicate' necessarily imply 'subject'. Traditionally and
semantically, the subject is considered the theme about which something
is predicated, and consequently the preservation of the term 'predicate' as
the designation of a universal feature of language might seem to imply that
the subject is universal too. As a matter of fact, when we consider what is
called 'subject' in the languages for which the term was invented, we notice
that its only permanent characteristic, in contradistinction to the so-called
complements, is the fact that in normal, non-elliptic and non-injunctive
speech, an item with all the marks of a certain function (be it a given type
of ending or a definite position) must necessarily accompany the predicate;
all other items are complementary, hence their designation as 'complements'.
They may, in some contexts, be unavoidable, but many complete utterances
exist without complements of any sort. In these languages, the subject
may assume very different and, at times, elusive forms: it may be a noun,
a phrase, a pronoun, a verbal ending, or, as for instance in Italian or Spanish
singular 3rd persons, a 'zero ending' revealed as subject by some ulterior
reference (su, in Spanish quiere a su madre, implying a subject in quiere) or
some transformation. But it is always there. In the child is drinking a glass
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of water, a glass of water can be left out without destroying the sentence as
such, but . . . is drinking a glass of water is nothing but a maimed utter-
ance. Many languages are on record where verbal predicates need a subject,
but where non-verbal predicates can dispense with it. When investigating
whether a language has a subject or not, care should be taken not to let the
absence of a functional indicator be interpreted as a proof that we have
to do with a 'subject' case.

A consciously functional approach to phonology normally entails that
the labeling and grouping of facts will be determined by the role they play
in the process of communication more than by the physical nature of those
facts: pitch is, from a physiological standpoint, a neatly circumscribed
phenomenon; stress is less easy to pin down, but, on the plane of phonetic
observation, stress and pitch do not overlap. Yet, from a properly linguistic
standpoint, pitch may function word-distinctively as tones (or tonemes)
as an ingredient of accent, i.e. as a contribution to syntagmatic structura-
tion, or as intonation, i.e. on a level where sound features contribute directly
to meaning. In its accentual function, pitch normally combines with some
stress.

In the same way, a consciously functional approach to syntax will entail
that formal resemblances be subordinated to functional identity. What
is really essential is not whether the indication of the function of a noun
is secured by means of a declensional ending or through a preposition; in
both cases we obtain an autonomous phrase, e.g. Latin homini, or English
to the man. The only fundamental difference between these two phrases lies
in the existence in English of the specification corresponding to the definite
article. The fact that some linguistic significant units are not represented
in the spoken chain by any unambiguously delimited segment, as in the case
with the dative in homini, should by no means be more disquieting than the
well accepted fact that one and the same meaningful unit ('morpheme')
may be represented, in different locations, by totally different segments
('morphs'). If we accept to operate with the fiction of a zero 'morph' of
the preterite 'morpheme' in he cut, it is hard to see why we should balk at
assuming an amalgamated 'morph' of the dative 'morpheme' in Latin homini
and hominibus. We are of course all agreed that no linguistic unit can be
posited unless its presence corresponds to some phonological difference in
the utterance, but we know that he cut is a preterite and he cuts a present
without being able to point out a segment corresponding to the expression
of the preterite.

Operating with the concept of amalgamation amounts to freeing our-
selves of the self-imposed task of finding a well-delimited segment for any
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one of our linguistic units. One of the main reasons why I decided to use
the term moneme as a designation of the minimal significant unit in lan-
guage instead of the now well-established morpheme, was that in the
minds of a majority of structuralists, that word automatically suggests some
speech segment, whereas it may happen that a moneme cannot be precisely
located in the utterance. The functional standpoint makes us thus inde-
pendent of the vagaries of linguistic forms. We become far less reluctant to
operate with discontinuous units of all sorts. Such patterns of agreement
as we find, for instance, in French les grands animaux dorment /legrazanimo
dorm/ where the choice of the plural instead of the singular shows in four
different places ( / . . . e . . z. . . o. . m / ) are just one aspect of the formal
predictability of monemes. There are just as many monemes in an utterance
as there are meaningful choices, whatever the number of distinct formal
accidents each choice may entail.

Another implication of the functional approach is that when a distinction
which obtains in certain contexts is found not to function in others, it is
felt that no amount of formal identity should compel us to posit the
distinction as generally valid in the language. In other words, the con-
cept of neutralization is based upon a functional view of language. In the
same way as the formal difference between [t] and [d] is relevant in Russian
torn, dom, but neutralized in [pat Ikomam] pod komom, [pad Igoradem]
pod gorodom, the significant difference between indicative and subjunctive
which is relevant in French in certain contexts is neutralized in those where
only the subjunctive form or only the indicative form is to be found and
where, as a consequence, no choice is left to the speaker.

In our present approach, functional indicators have early been set aside
as a very special type of moneme. They figure of course in the traditional
categories of prepositions, case endings, and conjunctions. All of these
belong to grammar rather than to lexicon, which does not mean that some
of them do not appear as specific entries in dictionaries, e.g. English for,
with, as. Inclusion in grammar is often reserved to what appear, from a
formal standpoint, as the problem children among the monemes: those that
cannot be neatly delimited from the context and consequently alphabetically
listed. Even if prepositions and conjunctions are sometimes listed in
grammars, few people ever bother to look for them there, unless the choice
of one of them determines some further modification of the context. It is
useful to have, in a Latin grammar, a list of prepositions, which, like sine,
require in the following amalgam the accident characteristic of the ablative.
Where no such complications exist, in English for instance, listing without
and congeners in the grammar serves no useful purpose. Yet, contemporary
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linguists have retained the traditional distinction between grammatical and
lexical elements, trying of course to give a formal non-semantic basis to
the distinction. Calling limited inventories 'grammatical' is generally found
to be satisfactory, and it undoubtedly tallies with ideas of grammar as a part
of language description where all relevant items are presented without any
etc. and which is reserved to the really structured aspects of language.
Even if making a complete inventory of all the functional monemes and
phrases of a language (cf. English onto, up to, in view of, etc.) may be no
easy task, if we want to avoid arbitrary decisions as to what should belong
there, we cannot avoid including functional in grammar. How would a
Latin grammar look if we did not include cases in it? But, of course, all
grammatical items, the ones that belong to limited inventories, are not
functional: singular, dual, and plural, definite and indefinite articles,
tenses and moods, 'persons' of verbs, the so-called possessive adjectives
are not meant to indicate in what way the non-grammatical item to which
they are attached is connected with the rest of the utterance. They may
imply a reference to what has been said before, as when a definite article
reminds the audience that the following item is one that was referred to
before, or when his recalls an aforementioned masculine being. But neither
the book nor his book indicates what relation exists between the item book
and the rest of the clause; or if we transfer all this on a non-linguistic plane,
how the aspect of the experience corresponding to the book ties up with
the experience as a whole. In other words the book, his book, as well as a
book or her book may be the subject or the object or any complement, but
before we can tell which, we will need some information derived from
the position of the phrase or the addition to it of a functional. Such units as
the or his, or the plural moneme, or the preterite are nothing but additional
specifications to what is conveyed by their neighbors. They are cheaper,
more routine, often less informative specifications than what would be
contributed by such an adjective as red or a phrase like John's, but they
belong to the same general functional type of determinants, whether they
belong to the same class, as is the case with the, his, and John's, or a differ-
ent class like red; the, his, and John's are indeed mutually exclusive, whereas
red can combine with any of these.

The reason why the basic difference between the functional and the
grammatical determinants which I propose to call modifiers has not gener-
ally been pointed out so far is that linguists, traditionalists and structuralists
alike, have mainly been engrossed by the formal vagaries of their units.
Both functionals and modifiers belong to grammar; both are on the average
considerably more frequent and consequently shorter than lexical items;
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both are closely attached to some lexical item, or group of such, and
therefore likely to be amalgamated with it; both are likely to feature jointly
in cases of agreement. They have thus too much in common from a formal
standpoint, for people who concentrate on form to become aware of their
fundamental functional difference.

One important consequence of the subordination of form to function
and of the use of the blanket operational concept of amalgam to cover cases
when segmentation raises problems, is that there is little need left for the
word as a unit intermediate between the moneme and the sentence (i.e. the
main clause and its appendages): if we decide that homini and to the man
are, above all, autonomous phrases and that the formal differences between
them are covered by reference to amalgamation, there is no need to add that
homini is one word and to the man three. When describing a language like
Latin where amalgamated autonomous phrases are normal features, it
would be pedantic to insist on designating them as such instead of using
the short and handy term "word". Therefore I am not tempted to exclude
the term "word" from the technical vocabulary of functional linguistics.
But it is important to stress that we are under no obligation to segment all
utterances of any language whatever into an exhaustive succession of words.
An implication of this is that the status of morphology should be recon-
sidered. Morphology used to be the study of formal variations of words:
since homini was said to be "the same word" as homo and hominibus, it
was necessary to explain under what conditions and for what purposes the
word had to suffer such drastic changes; hence morphology. If we now
look at homini, not as one avatar of a unit, but as the amalgam of three
units, the necessity remains of investigating under what form the moneme of
dative will appear in combination with that of singular or plural, and that
of 'man' or any other noun of the Latin language. There is no reason
why we should not call this 'morphology'. We will then have to define
morphology as the study of the formal variations of monemes. Applied to a
language like Latin, this morphology would hardly differ from what we find
in traditional grammars: the declensional and conjugational patterns are
probably the most economical way of presenting the formal variations of
Latin monemes. What we will exclude from morphology is any reference
to the uses of the various grammatical categories, the function of a moneme
having no direct connection with its formal variations. Derivation and
composition, which are sometimes included in morphology, had better be
dealt with in a different chapter, with a morphological section where what-
ever formal deviation incurred by the moneme, in the process of composi-
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tion or derivation, should be accounted for; e.g., deep becoming dep- in
depth.

Out of this, syntax emerges as the study of the combinatory latitudes
of monemes, beginning with the combinations of modifiers with their lexical
supports and ending with the building up of sentences. By combinations,
we mean the faculty of coexisting on different levels, in some cases irrespec-
tive of the actual position of the elements in the chain, and with absolute
disregard of any formal variation. Here again, and in spite of different
formulations, we come pretty close to traditional practice: as soon as syntax
begins, no one is supposed to worry about tulit being the perfect of fero
and went the preterit of go.

This particular approach to linguistic analysis, syntax, and
morphology has not, so far, been elaborated in all details. The
theoretical presentations available to date are to be found in
Chapter 4 of Elements of General Linguistics (London, Faber
and Faber, 1964), and Chapter 3 of A Functional View of Lan-
guage (Oxford, Clarendon, 1962). Among the few articles de-
voted to the subject, only one deserves to be mentioned here,
namely my contribution to the De Groot Festschrift, Studia Gra-
tulatoria (Amsterdam, North-Holland Publishing Co., 1962),
entitled "De la variete des unites significatives," pp. 280-288. The
underlying method has been applied to the description of a num-
ber of African languages. Two of them are available: Jacqueline
Thomas' Le parler ngbaka de Bokanga, Ecole pratique des Hautes
Etudes (Paris, 1963), and Charles Vandame's Le ngambay-
moundou, Memoires de l'lnstitut francais d'Afrique Noire, No.
69 (Dakar, 1963). A third one, Maurice Houis' Etude descrip-
tive de la langue susu, will be published this spring. According to
the same method, Genevieve Correard N'Diaye is preparing a
description of the Basque dialect of Maya, Guipuzcoa, and Denise
Francois that of spoken Parisian French.
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1. If it is the aim of general linguistics to understand "how language
works" by establishing the general principles of its mechanism, the linguist
who seeks to achieve this without transcending the bounds of the observable
will naturally concentrate his attention upon what Martinet circumscribes
as "that stretch of the communication process that lies between the lips of
the speaker and the ears of the listener".1 We may take this to mean that
only the utterance, or perhaps the sequence of utterances that makes up a
continuous text, is to furnish the material for linguistic experiment, to the
effect that no property or function, semantic or other, should be attributed
to language unless it is, to quote Martinet once more, "expressed somehow
in the utterance".2 Accepting this restriction of our field of research has
considerable theoretical implications, inasmuch as it constrains us to base
our picture of the mechanism of communication, and of linguistic structure
in general, on the syntagmatic patterns embedded in the flow of speech,
and on the distribution of linguistic elements over those patterns.

[This preoccupation with the linear arrangement of the message
does not imply a neglect of the paradigmatic aspect of language:
it merely enables us to replace the familiar concept of the un-
ordered paradigm by a more promising view of paradigmatic
extension as organised by the literary structure of a continuous
text.]

In this paper I propose to take up the analysis of syntactic structure from
a "functional" standpoint which, in its pivotal tenets, owes much to
Martinet's recent publications on what he calls "functional syntax". A
novel element with regard to Martinet's approach is the use of certain
operations, such as the hypotactic and paratactic combination and the

1 Andre Martinet, "Elements of a Functional Syntax", Word, 16 (1960), 4.
2 Ibid.

37



38 A. G. F. VAN HOLK

neutralisation of functions, with the aim of deriving new functional dimen-
sions from a given set of primary functions.

The term 'function' (beside 'functional level' and 'dimension') will be
used throughout this paper in the familiar sense, conforming to which an
entity is said to fulfill a function if it contributes, directly or indirectly, as
a meaningful or distinctive feature, to the expression or transmission of
semantic content by virtue of the status of that feature in a given pattern.
Thus, for instance, an expression may perform a lexical function owing to
its phonemic identity, and as a lexical entity it may in turn figure as a
modifier relative to another entity of the same text.

2. De Saussure has called attention to the peculiar property of language,
that we are so often at a loss to delimit its units (unites concretes), despite
their obvious role in the mechanism of language.3 In syntax especially, one
faces the problem which entities are to be taken as the ultimate constituents
of syntactic patterning, and what size are its maximal units.

[Several contemporary linguists in the Netherlands have
adopted an approach to syntax pivoted on the polar contrast
between the word as the minimal independently meaningful unit
and the sentence (defined in Bloomfield's terms) as the maximal
unit.4 In a functional approach, the core of the problem is to
assign each unit, such as the phoneme, the word, the clause, its
proper place in the study of a particular kind of phenomenon.
Thus the word as a unit is certainly fundamental in studying
the combinatorics of phonemes,5 whereas in syntax the basic units
will rather be the clause and the sentence.]

For our present purpose we shall define the clause as a subject-predicate
expression or an equivalent impersonal variety of this type, possibly con-
taining one or more objects and an arbitrary number of omissible con-

3 F. de Saussure, Cours de linguistique generate (Paris, 1949), 149.
4 Cf. for instance E. M. Uhlenbeck, "Traditionele zinsontleding en syntaxis",

Levende Talen, 193 (1958), 18-30, and A. W. de Groot, Inleiding tot de algemene
taalwetenschap tevens inleiding tot de grammatica van het Nederlands, (Groningen.
1962), 51 (definition of the sentence) and passim.

5 One may think, for instance, of the exclusive use, in Dutch, of the apicals
/t,d,s,n,r/ together with the vocalic archiphoneme /a / , to form flexional endings
{mooi, -er, -st; kom-t, kom-e(n), nieuw-s, etc.) and of the necessity to distinguish
between mono and polymorphemic frames in discussing the distribution of phonemes.
Thus, in Dutch, the functional difference between stops and spirants involves the
location of a morpheme boundary : /-pt, -kt/ differ from /-ft, -xt/ in that they nor-
mally—apart from loanwords—contain a morpheme boundary, so that the stops in
Dutch could be defined as closers of a morpheme, while the spirants lack this
property. Cf. A. Cohen, C. L. Ebeling, K. Fokkema, A. G. F. van Hoik, Fonologie
van het Nederlands en het Fries ('s-Gravenhage, 1961), ch. IV.
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stituents; by a sentence we shall understand, following Bloomfield's use of
the term, a clause in absolute position.6

3. The functions entering into combination within the frame of the
sentence can be adequately defined in terms of three 7 primary functional
levels.

In the first place may be mentioned the lexical function of the phonic
material of a sentence. The sound level of language enters into syntax on
account of its capacity to identify the lexical sphere of a meaningful
expression. This fact was well understood by Bloomfield when he extended
the term lexical "to cover all forms that can be stated in terms of phonemes,
including even such forms as already contain some grammatical features
(e.g. poor John or duchess or ran)" and defined the phoneme as a
"lexical" unit of linguistic signaling.8

Now we notice that, although the syntactic components of a sentence
practically all—with the possible exception only of certain "empty" words
like of in the conquest of the North—perform a lexical function, only one
type of expressions performs no other function besides: these expressions
may be called substantive phrases. Thus, in my brother gave her a fan,
the substantive phrases my brother, her, and a fan will be specified by their
exclusively lexical function.9 On the contrary, the finite verb of a clause
like they manned the boat, although decidedly endowed with lexical func-
tion, as we gather in this case from the inclusion of the cognate noun stem
man-, yet performs other functions besides, as appears from the presence
of the past tense suffix in manned, as well as from the syntactic latitudes of
this class of forms in general. Thus the lexical function of an expression in
our present approach represents, still in keeping with the tenor of Bloom-
field's formulation, the total contribution of the root morphemes to the
identification of a sentence.

In expanded clauses, a substantive phrase will in general occupy a
definite position relative to other substantive phrases. The difference in
position reflects a lexical relation, as between the agent and the patient of
an action, and this relation is not expressed segmentally, but, depending on
the language, by a feature of order relative to the finite verb or by a
meaningless position-marker in the shape of a case-suffix, a subject-
particle,10 or the like.

6 Leonard Bloomfield, Language (New York, 1933), 11.1.
7 Four if intonation is included; see end of this section,
s Bloomfield, op. cit., 16.1.
9 Cf. Martinet, op. cit., p. 5, where these units are described as "non-autonomous"

phrases.
10 See for example A. A. Fokker, Inleiding tot de studie van de Indonesische

syntaxis (Groningen-Djakarta, 1951).
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At this point it is necessary to recall an important syntactic distinction
made by Ebeling lx (and applied with much success by A. H. Kuipers
to the case-system of Circassian),12 namely, the distinction between
"parallel" and "non-parallel" linguistic elements of the spoken chain.
According to Ebeling, two elements are parallel if they point to the same
portion of reality; otherwise they are called non-parallel (or divergent).
Ebeling's idea may be interpreted to mean that two lexical positions
approach a state of complete non-parallelism, i.e. of orthogonality, to the
degree that the elements in those positions can be selected independently.
Applying this notion to the lexical structure of the clause, it appears that
the three participants of the action expressed by the finite verb in a clause
of the general form

X gives Y to Z or X gives Y Z,
^imi iar in tTio cpncp cr»pr>ifip>r1 'are mutually perpendicular in the sense specified above (they are also

treated that way by Ebeling himself in his analysis of the Russian con-
struction daf knigu uceniku 'to give the book to the pupil').13 In such
English constructions as the dogs barked furiously the adverb furiously
may be decomposed into a suffix -ly, which is parallel with the verb barked,
and a stem furious-, which is parallel with dogs.

The next primary function to be discussed now is the time of utterance.
In syntax, the typical unit endowed with time function is the sentence.
Unlike the lexical function, the time level of language does not occupy a
syntactic position: its units, for instance the successive sentences of a
novel, are completely determined by their place in the sequence, whereas
an entity with lexical function is determined both by its place in the
paradigm 14 and by its relation to other lexical entities of the same clause.

Finally, among the primary functions we should include a special
actualising function. In a personal clause of the substantive plus finite verb
type, e.g. the boys are playing chess, the actualising function is expressed
by the so-called subject; in other clause types, such as it is raining, and
German: es wird getanzt, Dutch: er wordt gedanst, Russian: vse nebo

11 Carl L. Ebeling, "On the semantic structure of the Russian sentence," Lingua, IV
(1954), 207-222, esp. p. 211.

12 A. H. Kuipers, "The Circassian Nominal Paradigm: A Contribution to Case-
Theory," Lingua, XI (1962), 231-248.

13 Ebeling, op. cit., p. 218.
14 The analogy between place in the paradigm and place in the time sequence

becomes more obvious if we consider this paradigm as the set of parallel expressions
relating, for instance, to a given personage of a novel and thus making up the "path"
of that personage through the "narrated space" of the novel; cf. F. C. Maatje, Der
Doppelroman (Groningen, 1964) (diss.), part I, ch. 2, and Summary, p. 149.
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tucami zavoloklo, Polish: gdy go pytano, czyja to miaya bye reka
(Sienkiewicz), and many others, the actualising function is performed by
the clause as a whole. The difference between the personal clause type and
the various impersonal varieties regards the internal structure of the clause
and is closely linked up with the so-called voice of the verb. Going into
this would lead us too far afield; all that can be said here is that the
actualising function in general may not be expressed by any one constituent
of the clause, but be contained in, or divided over, the entire lexical exten-
sion of the clause. This means to say, that all possible differences in
lexical position are neutralised 15 with respect to the actualising function.

[If our functional analysis of the sentence should include the
linguistic functions of sentence intonation, in particular its deictic
and modal functions, the above list of primary functional levels
is to be enlarged with one more function, the function of the
so-called shifters,16 which establish a relationship between the text
and the speech situation. In this paper these functions are not
dealt with.17]

4. The three primary functions we have been able to identify so far
can enter into combination with one another to form new, derived functions.

Taking the clause as the basic unit of syntax, we are naturally led to
regard the semantic function of this unit as the basic type of meaning to be
dealt with in syntactic analysis. Since we have to do with a structured
entity, i.e. a construction or combination of constructions, it seems alto-
gether justified to define the meaning of such an entity in Worth's terms,
as a "transformation potential".18 This potential clearly corresponds to
the distribution of an unstructured entity (such as a morpheme or a word).
It is worth mentioning in this connection that Lees in his Grammar oj
English Nominalizations 19 considers the possibility that all English sen-
tences should be of the subject-predicate form, either explicitly or after
transformation. Some examples may be welcome to illustrate the above-
mentioned identification of meaning and transformation potential.

[Consider an expression like she covered the floor with a rug.
The grammatical status of the preposition phrase with a rug could
be described here as a transform of the semantic potential of

15 See for a discussion of this notion § 4.
16 See especially the penetrating treatment by Roman Jakobson in Shifters, Verbal

Categories, and the Russian Verb (Cambridge 1957).
17 See the author's paper "Referential and Attitudinal Constructions," Lingua, XI

(1962), 165-181.
18 Dean Stoddard Worth, "Transform Analysis of Russian Instrumental Construc-

tions," Word, 14 (1958), 247-290.
19 Robert B. Lees, Grammar of English Nominalizations, UAL 26 (1960), p. 24.
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a rug covered the floor. The preposition phrase expresses here a
particular type of 'instrumental' function, characterised by the
fact that the noun [a] rug can occur as the subject of the same
verb. Cf. Russian kover pokryvaet pol beside pokryvaju pol
kovrom, and also constructions like nebo zavolokli tuci beside
nebo zavoloklo tucami.]

We proceed now to show how the grammatical meaning or potential
of the clause can be derived from, how it is related to, the primary func-
tions we have delimited before: the lexical function, time of utterance, and
the actualising function.

Let us first consider the finite verb function. As stated before, the finite
verb in general performs a lexical function like the substantive; however,
unlike the latter, it combines this function with another function, which
we now wish to ascertain.

Consider two autonomous expressions like he was busy and the window
was shut. Both expressions may be used as a sentence, and there is no
grammatical restriction on their order in time, so that the lexical function
of the two expressions uttered in succession will depend on their order,
AB and BA being lexically different utterances. If we now devise a trans-
formation which will unite the lexical functions of the consecutive verb
phrases was busy and was shut into a single finite verb form, we obtain a
new utterance like he shut the window, and in the finite verb shut of the
new utterance the free order of the original lexical entities is neutralised:
the action of 'shutting the window' and the resultant state of 'being shut'
appear in the given verb, in an unalterable order. Conversely, if we are
given a clause like he went to town or he grew old, we describe the under-
lying constructions, in the line of Worth's transformational approach, by
decomposing the given expression into two other expressions, thus:

he went to town —» (1) he was going + (2) he was in town

he grew old—* (1) he was growing + (2) he was old.

The result of this transformation is a sequence of expressions in a definite
order, which is now free, since the expressions have been raised to the
level of autonomous sentences.

I am well aware of a possible objection here. Taking he was busy and
the window was shut as our initial lexical strings, why do we unite these
into the single finite verb form shut, rather than, say, into a composite
clause like he was busy shutting the window or he finished shutting the
window? The answer to this objection is that the finite verb is the simplest
type of expression the given transformation can lead up to: such strings as
busy shutting or finish shutting are all of a more complex type, involving
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one or more subsidiary constituents of the clause. These will be discussed
presently.

The transformation Tx which unites two consecutive expressions into a
single form, and the transformation T2 which decomposes that form into
two consecutive expressions, obviously undo each other's results;20 there-
fore, they may be regarded as each other's inverse. In particular, if T2,
which raises an entity in included position to absolute position, is interpreted
as multiplication by the time function, then Tly the neutralisation of order,
will represent division by that function. Thus the complete functional
dimension of the finite verb may be represented as lexical function divided
by time of utterance. Writing V for the finite verb function, L for lexical
function, and T for time of utterance, we obtain for V the formula:

(i) V=LT"1.

To complete the functional analysis of the finite verb, we note that the
forms of this class, although necessarily figuring as the center of a clause,
yet alone do not produce a favorite sentence type, an autonomous
expression, unless they contain, or are accompanied by, an element indicat-
ing the subject (if the clause is of the personal type) or whatever corre-
sponds to the subject in a clause of the impersonal type. Taking the
personal clause, in accordance with Lees' above-mentioned view, as the
underlying form of all clauses, and noting that the finite verb in such a
clause is actualised by a non-paratactic combination of the verb with the
subject, we conclude that the function of the personal clause results from
the non-paratactic combination of the finite verb function and the actualis-
ing function (discussed in § 3). If we further interpret the non-paratactic
combination of two functions as a special case of multiplication (cf. the
multiplication by the time function), and write P for the personal clause
function and A for the actualising function, we obtain for P the formula:

(ii) P = AV=ALT-1.

5. So far, I have confined myself to the consideration of only the
simplest type of clause; a more general, expanded form of the clause will
contain one or more subsidiary constituents, in the function of a modifier.
Examples are the participle in she kept smiling, the adjective in she bought
a new hat, and in she married young, the preposition phrase in he lived in
London, the infinitive phrases in you may leave us and they began to play
Beethoven, and the adverb in tomorrow he will leave.

20 Cf. Zellig S. Harris, "Co-occurrence and Transformation," Language, 33 (1957),
332-334, on multiplication and addition of transformations, and Kenneth L. Pike,
"Dimensions of Grammatical Constructions," Language, 38 (1962).
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The common function of these subsidiary constituents can be analysed
in the same way as the finite verb function. If Vi and V2 are two finite
verbs in consecutive sentences, with relevant time order, then the transfor-
mation uniting these into a single modifier amounts again to the neutralisa-
tion of the original free time order of the verbal expressions. Compare, for
instance, the two sentences he is working and he is in his room, with free
order on the time axis. Uniting the finite verb phrases is working and is in
his room into a modifier-modified construction he was working in his room,
we notice that the free order of the original strings is abolished, and
replaced by a structural order of subsidiary relative to nuclear constituent.
Whatever freedom of time order may be left in the resultant string—note,
for instance, the possibility of interchanging the modifier and the modified,
giving in his room he was working—does not affect the syntactic relation
between the modifier and the modified; it bears only on the intonational
content of the sentence, the localisation of the 'theme' and the 'propos',
relative to the word material. We conclude from all this that the function of
the modifier will have the form of a finite verb function divided by the time
of utterance; in symbols:

(iii) V T - ^ L T - 2 .

The multiplication of this function by the actualising function A symbolises
the use of a modifier in a particular type of clause, especially its indirect
combination with the subject of the basic personal clause type. Thus in
the dogs barked furiously, the finite verb barked is connected directly with
the subject, whereas the modifier furiously is connected indirectly, via a
transformation like the furious dogs, with the subject. The function of an
actualised modifier may accordingly be symbolised by the formula:
(iv) F = AV.

Thus the difference between actualised and non-actualised modifiers
answers exactly to the difference between finite verb and clause.

[Noting that the class of finite verbs outside the clause occurs
only as a morphologic category, whereas the clause itself is
obviously a syntactic category, it seems likely that the actualising
function also differentiates the modifier as a syntactic unit from
the corresponding morphologic category of adjectives, defined by
their syntactic "valence",21 and not by their actual application.
Such a view would suggest a possible solution for the analysis of
constructions like Russian scitali ego uze umersim 'they consid-
ered him dead already', ona malen'kaja umerla 'she died young',
where the predicate agrees in gender-number with the object or
subject of the clause, but does not make up a syntactic constituent

21 De Groot, Inleiding, p. 241.
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with either of these. The feature of concord would indicate here
an unactualised modifier-modified construction, i.e. a construction
with morphologic (rather than syntactic) status.]

6. It was pointed out before (§5) that the grammatical content of a
clause, conceived as a transformation potential, can be transformed in
various ways into expressions which belong to other functional levels.
Conversely, the grammatical content of the clause can be obtained by
combining certain functions in a definite way. I shall confine myself here
to mentioning the two fundamental constructions whose meaning contrib-
utes to the grammatical content of the clause as a whole.

(1) The hypotactic (non-coordinative) combination of a modifier and
a substantive into a predicative or attributive construction, e.g. she and
young in she married young, and young with a. . . woman in a young
woman. As before (§3 ) , we interpret a hypotactic combination as a
product; thus, writing Gs for that portion of the grammatical meaning of
the combination of modifier and substantive, we obtain the formula:

(v) GS = FL=ML2 T-2 (from § 5).

The attributive construction differs from the corresponding predicative con-
struction especially in the possibility of amalgamation (or idiomizing),
as in red herring beside fresh herring, French czil-de-boeuf, face-a-main.
The process of amalgamation is probably to be described as a partial con-
version of the grammatical meaning of a construction into word meaning.

[If the modifier is not completely parallel with the noun it
modifies, as in Turkish: kapini yesile boyadim 'I painted the gate
green', which can be derived from kapi yesildir 'the gate is green',
only that part of the predicate that is parallel with the noun, say
yesil—without the case suffix, can yield a meaningful combina-
tion with the noun (yesil kapi 'the green gate'). Likewise in
the dogs barked furiously, only the part of furiously that is paral-
lel with dogs, i.e. the stem furious—, will contribute to the
grammatical meaning of the clause, when it is combined with
dogs, as in the furious dogs. On the contrary, in we saw her no *
part of the complement her is parallel with the subject we, so that
the co-occurrence of these constituents within the same clause
does not contribute to its grammatical content.]

(2) The hypotactic combination of a finite verb with another constituent,
both parallel with the subject, and forming a close-knit phrase. Examples
are the finite verb phrases in the boy is tall, she kept smiling, you may leave,
he can go, Russian ja budu rabotaf. The two constituents of such a con-
struction do not separately combine with the subject, so that a clause of
this type contains the actualising function only once. Further, the non-
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finite constituent is a modifier (tall, smiling, leave, go, Russian rabotat' in
the above examples) raised to the level of the finite verb, whereas the
copula or auxiliary approaches the state of an 'empty' expression, so that
it contributes to the meaning of the construction only with a small fraction
of the full verb function. Thus the grammatical meaning Gv of the verb
phrase can be expressed as the product of two verb functions V and one
actualising function, A giving the formula:

(vi) GV=AV2 = AL2T-2 .

In concluding this paragraph it may be remarked that the meaning
of a combination does not enter into relations of parallelism or non-
parallelism with the meaning of other combinations of the same clause.
This is especially apparent from such idiomized combinations as red
herring, prime minister, Court of Justice, and so on: while both members
of such a combination considered in its non-amalgamated state, occupy a
definite syntactic position relative to one another, the meaning of the com-
bination, which is the result of the amalgamation, does not figure in a
definite syntactic position.

7. Summarising the results of the foregoing discussion, we can say that
the functional levels of syntactic entities display a certain hierarchy, as
shown in the table below.

I
II

III
IV G

The primary functions (A,L,T) naturally occupy the lowest rank; next
come the finite verb and personal clause functions (V,P); then follows the
modifying function (F) ; the highest rank is held by the level of meaning
(G) . Finally, the table indicates the distinction made throughout this
paper between "oriented" functions—those occupying a definite position
relative to one another, and "non-oriented" functions, which are not so
characterised.

The functional approach outlined in this paper may contribute, it is
hoped, to gain insight in the general interdependences of linguistic functions.
In particular, the choice of lexical function and time of utterance, the
former associated directly with the phonemic level, the other indissolubly
linked up with prosodic features, at least opens up the possibility of a unified
approach to whatever is structured in both sound and meaning.

oriented
L

V,P
F

non-oriented
A,T
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DISCUSSION

C. I. J. M. STUART: I think most of us have noted with considerable interest
the tendency on the part of descriptive structural linguists in recent years to
amend, in various directions, the goal that was set earlier, particularly by Ameri-
can structuralists, of treating syntax without recourse to meaning. I wonder
whether, in the form of grammatical statement that you undertake, Dr. Halliday,
there is a necessary separation of syntax from semantics?

This is really a question as to the conditions under which a given statement
is said to be a statement of syntactic relations. One wonders, for example,
whether grammatical statements can ever be strictly characterized as syntactic,
if by 'syntax' we mean purely formal arrangements between purely formal
items (that is, items which ultimately have phonetic exponents), or whether all
grammatical statements are what I would call grammatico-semantic (or, in
the special case of syntactic statement, syntacto-semantic).

There is some indication against the classical, or neo-Bloomfieldian, view
(which began as a pedagogic device, but later became incorporated to a large
measure in general linguistic thought) by which levels of analysis are repre-
sented in a hierarchy so that syntax is the penultimate level of analysis and
semantics the highest. There is, rather, some indication that semantic theories
are needed before one can address himself to purely syntactic organizations.
In this respect, a good deal depends (apart from deciding what we mean by
"syntax") on the view we take concerning the data of syntactic inquiry. Are
'sentences', for example, viewed as form-strings under concatenation, or as
semantically tied form-assemblies?

To what extent are such considerations relevant to scale and category gram-
mars and, more particularly, does the theory of such grammars make a necessary
separation of syntax from semantics?

M. A. K. HALLIDAY: As I see it the line between syntax and semantics
is drawn by the model (though I find 'syntax' misleading here, and would rather
say 'form', or 'grammar and lexis'); it isn't 'given' to you by the facts of lan-
guage or by the native speaker's intuition about what is structure and what is
meaning. The description has to try to account for the whole of language, and
the only significant simplicity is the simplicity of the whole description; so what
is said under the heading of grammar is said with an eye to what is to be
dealt with under grammatical semantics: hence for example the semantic
implications of the category of 'system' which I referred to. Formal statements
are more controllable than semantic ones, so as much as possible is handled
formally; this applies to lexis as well as grammar, so the distinction I would
draw is between grammar and lexis on the one hand and semantics on the other.
The inclusion of a level of lexis within linguistic form may reduce the burden
on the lexical semantics.
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C. /. J. M. STUART: I'm still confused. Of course one can talk about formal
relations within lexis because one can do, for example, collocational studies.
But it seems to me that you're talking as if one can distinguish between seman-
tic relations and syntactic relations in terms of an overall simplicity of gram-
matical description. I'm doubtful whether it is ever possible to talk about
semantic relations in a way that frees us of syntactic considerations, and vice-
versa, by means of purely descriptive statement, and you apparently agree with
me in this. Lines of demarcation are, as you say, provided by the model and
not by the incorrigible facts of the language. But the difficulty is not overcome
simply by having a model; transformation theory, for example, is not a syn-
tactic theory but a grammatico-semantic or syntacto-semantic theory, and
appeal to the elegant simplicity of the model does not overcome this fact. I
should like to know how, within the scale and category model, it is possible to
control the variables that belong to semantic predicates and to control those
which belong to syntactic, or formal, predicates. Does the model itself make a
separation of sets of variables and their relations?

M. A. K. HALLWAY: Only in the sense that whatever is said in the form
of statements such as are specified by the grammatical model is grammatical:
in other words grammar is what is put into the chapter called 'grammar'. There
have to be the two headings 'form' (or 'syntax') and 'semantics' because there
are two aspects to the description of language patterns: their relations to each
other, and their relations to non-language. But what it is that goes into the
'grammar' chapter is not determined in isolation; if we show a system in the
grammar we are interested in its semantic as well as its formal regularities,
so that the categories and items of the grammar and lexis are also to be
treated as semantic variables. Formal statements relate them to each other,
semantic statements relate them to something else—though of course they may
use language to do it. In a dictionary, for example, the citations are formal,
though at a low level of generality, whereas the definitions are semantic.

T. WALTERS, S.J.: Dr. Halliday, I was interested at the beginning of your
talk by the reference that you have to the many disciplines that might profit
from your approach to grammar. It is a truism in this field that there is a
lack of articulation between linguistics and the various disciplines that we be-
lieve might profit from our studies. I wonder to what extent you and the
members of your school attempt to put the studies that you have made into
terms that are readily intelligible to these disciplines and practically useful to
them; or whether, indeed, you invite them to send members to your school,
train them in linguistic theory, and then expect them to go out and make the
applications themselves.

M. A. K. HALLIDAY: Let me not give an impression of large crowds
of people at work on these studies—I only wish there were. What I had in
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mind were certain studies getting under way at the moment, in which those
taking part include teachers or sociologists or psychologists together with one
or two people who have been or are being trained as linguists and are using,
and extending, the descriptive work on English that we have been doing. We
have tried to describe the language in a way which might be useful and
intelligible to specialists in other fields, and to those engaged in specific research
programmes concerned in one way or another with people's use of English.

T. WALTERS, S.J.: Thank you. I have a question for Professor Martinet.
In Later Latin we notice the term homini, as in dixit homini: "he said to the
man", developing into ad hominem. There was a time then in Later Latin
when homini and ad hominem, for "he said to the man", were in free variation.

I presume that at that time the grammar would have been required to
handle both of these not so much in their diversity, but as together under their
functional task in the sentence. Is that correct, or is that an example of where
the function is more important than the form?

ANDRE MARTINET: I think it's very important to good description to
distinguish carefully between the different dialects (even down to the idiolect,
if this is necessary in distinguishing different dialects), and also between differ-
ent levels of speech. In a case such as the one you mention we would probably
have to distinguish different usages, because the two phrases would belong to
different levels.

It is very striking in a language like French, for example (it would apply to
all other languages as well), that you cannot give a description of French; you
have to say what sort of French you are describing. You cannot describe, at
once, literary French and spoken French. It's meaningless to try to do so,
because if you take, for example, the verbal system of literary French and the
verbal system of spoken French, you have two different things; they are totally
different because the units are not the same. The passe simple does not exist in
spoken French. I couldn't tell you how to use both the passe compose and the
passe simple on the same level; I wouldn't know how to discriminate where I
would have to use one or the other. And I'm not in a position to tell you what,
in literary French, the difference in use between the passe simple and the passe
compose would be, just because I'm not used to writing this sort of French
where I would have to use the two tenses at the same time. Therefore, in a
case like the one you mention: ad hominem and homini, I suppose you would
have to distinguish between the two levels.

In any case, so long as there is a formal distinction between the two, we
should have to preserve the distinction. Functionalism doesn't mean that we
eliminate formal differences. All our units, the various monemes, have to be
distinguished one from the other on account of some formal difference, even if
the formal difference is not able to be precisely located. Therefore, as long as
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you have formal difference you must (in a description) assume some sort of dis-
tinction irrespective of some amount of meaningful identity.

When dealing with syntax, I am not concerned with semantics and semantic
identity. I'm still starting from forms, in the sense that I have to have difference
of forms (a difference of forms corresponds to linguistic difference, whatever
that may be). What I mean is: there is a linguistic difference, and this is not a
semantic difference; though the latter may be there, I'm not interested in it.

MARTIN JOOS: Concerning Dr. Halliday's paper, there was a term he used
I think only once: the term 'one way'. I regard this as a crucial term, and I
believe that most of the paper could most economically be derived from it. The
Prague school made much of the 'marked' versus 'unmarked' oppositions, and
rightly. But 'plus' versus 'zero' was a deceptive labelling. Better, I think, would
have been 'minus' versus 'infinity', that is, something 'unbounded'. Now, in
English clause grammar in general, perhaps always (I haven't done as much
of it as you have done) the 'unmarked' is the general, the less restricted,
message formulation. The 'marked' is the more restricted; in the limiting case,
it is the single meaning formulation. Have I understood rightly in taking "more
delicate" to mean 'more thoroughly restricted'? Or, does it mean, 'restricted more
interestingly'; that is, by rarer devices?

And while Dr. Halliday is thinking about that, I'll speak on Professor Bazell's
paper.

We need this: from time to time, some brave man to step forward and say
that the transformation-generation grammarians are not the only ones; specifi-
cally, in what they say about meaning as against grammar. The difference, as
Professor Bazell has rightly pointed out, is not simply a matter of generality, and,
I would go even further than he does, I say the difference is a matter of what it
is that is being constrained.

Semological constraint (semological is the same thing, I understand, as gram-
matico-semantics; that is, whatever you can do rigorously about meaning) is
just as strict as grammatical constraint. The difference is that grammatical
constraint forbids certain combinations of morphemes—in general, audible
morphemes. The exceptional case is where the past tense of put is the same as
the base of put. Grammatical constraints can't forbid certain combinations of
mostly audible morphemes, while semological constraint splits into what you
find in the lexicon and what you find in the grammar. In the lexicon, you find
semological constraint forbids certain combinations of elements of meaning
which in general do not have individual audible signals; whereas semological
constraints related to grammar have, in general, audible signals such as the
marker of tense or of passive voice.

The necessity of thinking clearly about these matters is well illustrated by the
various effusions of Professor Bollinger (what he says for example about the
English verb seem). Seem can be progressive, too, though it's a little more
difficult with that word than it is with most such verbs as resemble. An example
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with seem: John is seeming more like his father all the time. That, I submit, is
English and if Dr. Halliday says it isn't British English, I'll be surprised, but I'll
accept it. This meaning is called here 'progressive' (for that I offer the label
'temporary' and I mean to justify that this noon). Now, the majority of English
verbs are used both ways. For instance the verb think. And now, among these
great majority of English verbs there are a few hundred which also can be used
the way seem and resemble are used (that is, with that sort of meaning). The
curious thing is, that for each such verb (for example, the verb think) there
seems to be exactly one referential meaning that is like the meaning of seem or
resemble. And this one meaning itself conflicts with the ordinary interpretation
of 'progressive'. Then, I find, the progressive form applied to just that one mean-
ing of a verb like think or to the only meaning of seem or resemble. That pro-
gressive form then replaces that referential meaning with a substitute intensity
meaning. And that substitute intensity meaning is indeed open to progressive
modification.

M. A. K. HALLIDAY: I used 'one-way' to refer to the fact that, while there
might be (though I gave a counter-example) a noun class, that of 'human'
nouns, which could operate with by in agentive and not in instrumental, there
was not, to my knowledge, one that could operate in instrumental but not in
agentive. One could regard the instrumental as marked in this respect; the
agentive would be marked in its being restricted to occurrence with passive
verbal group. I do use unmarked, with reference to systems, for a term whose
selection is equivalent, as regards its restrictions, to non-selection in the system
concerned; not all systems have an unmarked term, and the marking may be
reversed, one term being unmarked under certain conditions and another under
others. Professor Joos is right in thinking of the more delicate as at least
potentially more restricted; the unmarked term is here the limiting case, where
'more delicate' means 'unrestricted in contrast with restricted'.

C. E. BAZELL: I don't think that what Professor Joos says conflicts wildly
with anything that I said if one takes account of the very interesting suggestion
with regard to the way in which one should treat the use or the non-use of seem
in most contexts with the progressive. I think, in all fairness to Bollinger, that
this example is almost the example that Bollinger gave himself of is seeming.

PETER MATTHEWS: I have a question on delicacy which relates (though
I'm not quite sure in what way it does relate) to the question which Professor
Joos has just asked, so I'll just ask it as I originally intended to ask it.

I can see that the notion of delicacy, or some sort of an idea of delicacy, is
generally useful. But I'm not clear as to what the notion is—that is, what
exactly the mechanism for determining the delicacy of a description is in
Dr. Halliday's theory. Perhaps I should make clear first of all what does seem
to me to be clear.

First of all. ielicacy is very obviously a property of a description or possibly
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(with one side question here) a property of part of a description. You might,
for example, have a description which was delicate in parts and "indelicate" in
other parts. The second thing is that presumably the delicacy of a description
relative to another description is (again, fairly obviously) determined in some
way by comparing the two descriptions, or by mapping one description on to
another, or something of this kind.

Since we are on this side of the Atlantic, I wonder if you might be induced to
elucidate this by a comparison with the scale of grammaticalness which Chomsky
has proposed. Not that I hold any brief for this; I'm merely suggesting that it
is something which is fairly clear to people, and you might be able to elucidate
something by comparing the two.

M. A. K. HALLWAY: I would say delicacy is a property both of a description
and of part of a description; that is to say, it is a vector of the description, and
therefore point in delicacy is a property of a part of the description, such as a
given system. But the place where the description stops short in delicacy may
not always, within one description, be the same point, so any overall measure of
the delicacy of a description could only be some kind of average.

With regard to comparison with Chomsky's scale of grammaticalness, I think
the two are related (there's a footnote saying so). We have tried—though only,
let me stress, at the stage of coffee-time talk—using delicacy to measure deviance
in foreign students' errors; it seems interesting, but since the criteria for ordering
in delicacy involve intuitions about simplicity, I'm not sure how significant such
a measure is.

BARBARA HALL: There is a great deal that I would like to find out further
about Dr. Halliday's system. This is my first exposure to it and I certainly
haven't completely understood it. But one of the first things that struck me in
his remarks was when he was discussing Chomsky and Chomsky's statement of
his goals. He said he was not bringing any particular quibbles with any of the
things that Chomsky said, but he said that it's up to a linguist to decide how
he'd like to operate according to what goals he had, and it seemed to me that
he was stating specifically that his interest was in describing performance rather
than the competence of a speaker of English, and that this was a result of his
sociological and other such interests. I'm not at all sure that he can be drawing
the same distinction between performance and competence that I think Chomsky
draws in most of his writings, because it seems to me that a child, as he's
learning a language, is basically increasing in competence as he gets older, that
a lack of competence is something you might suffer as a result of a brain lesion,
whereas a lack of performance is something that might rather be the result of
getting very drunk or something. And I'm not exactly sure that his interests are
in performance in this sense of the word. I would just like it to be a little clearer
what exactly Dr. Halliday intends as the basis for his choosing a theory other
than transformational theory, to work from.
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I'd like, before I let him answer, to mention briefly that transformational
theory has seemed in some cases (and again this is largely coffee-time talk) to be
possibly relevant to studying, for instance, what kinds of disorders are sympto-
matic of various kinds of schizophrenia, or in describing the acquisition of
languages by a child, and things that seem in general that they might be related
to the kinds of sociological studies and studies of disorders that Dr. Halliday was
mentioning. So rather than try to understand more specifically at this point
exactly how his theory works, I'd like to have a little clearer idea of the reason
for difference in its basis.

M. A. K. HALLIDAY: As you say, your example—I know it was a light-
hearted one—doesn't relate to what I mean by performance; it seemed to me
still a question of ability, as suggested by your phrase 'lack of performance'.
Would it help if I said we were not drawing a sharp distinction between language
and the use of language, and if I referred to 'activity' rather than 'performance'?
I am not suggesting that a formalized grammar cannot be used to describe lan-
guage activity; provided it assigns structural descriptions, it can. All I want to
say is that there are some purposes, both within and outside linguistics, where
the interest is primarily focussed on the language activity; on texts, if you like,
as tokens of 'activity-types'. You may want a kind of description which makes
it as easy as possible to do, for example, statistical and comparative studies of
texts; and we want to ask what are the properties of a model that will yield the
best descriptions for such purposes.
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A CHAPTER OF SEMOLOGY IN THE ENGLISH VERB

MARTIN JOOS

University of Wisconsin

Quite a few of us are old enough to remember some of the linguistic
quarrels of the 1930's. One that particularly sticks in my mind had to do
with the beginnings of phonemic theory. It seems that there were two words
spelled candied and candid, and the problem was to prove that they were
different words. Bloomfield transcribed the first of them with / i j / and the
second with plain / i / . Now that was a sufficient solution; but was it also a
necessary one? Bloomfield himself said that it was not a necessary solution:
"Any transcription that works" is a good one, he said; provided that it
works through the whole lexicon and is not wasteful of symbols. Daniel
Jones pointed out that the two words could be transcribed with the same
vowel symbols, and candied with a hyphen before the final consonant, and
that then both the British standard identity of the two words and the Ameri-
can difference between them would emerge from the single rule that before
a hyphen one pronounces the same as at the end of the word candy. The
Bloomfield theory of the day had no defense against that proposal; in fact,
Bloomfield himself was not above using hyphens on occasion.

How did we get out of that jam? By instituting the principle of the
Separation of Levels. That hyphen was a grammatical symbol, and it
had no business intruding into a phonological description; and by the
same token, nothing specifically semantic should be allowed to intrude
into a grammatical description. It was an easy principle to defend, for
we could simply remark that every mixing of levels amounted to begging
the question. First, we said, the complete phonemic description without
grammatical contaminations was a prerequisite to beginning to describe
the grammar of a language; and then the complete grammatical description
would be a prerequisite to beginning the study of meaning.

By the early part of the second world war we were erecting defenses
on both flanks of this principle of the separation of levels. On one flank
were ranged the literary critics—remember Leo Spitzer twenty years ago
in Language?—who kept sniping at us for denying that meaning exists;
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that forced us to say that we meant to use meaning only differentially: we
promised to confine ourselves to asking whether two things had the same
or a different meaning. One bold defender, Zellig Harris, undertook to
show that even that employment of meaning was unnecessary for phonology
and grammar; but most of us conceded that life would be too complicated
on those terms. On the other flank were those who pointed out that even
the differential use of meaning was not enough for a practical discovery-
procedure: there, the leader was Kenneth Pike with his Grammatical
Prerequisites to phonological analysis; and we covered that flank by
distinguishing between practical analysis with no holds barred, on the one
hand, and on the other hand a publishable description for which we would
maintain the separation of levels. Many of us still maintain that that can
be done with the help of a long spoon, but we can't deny that it is difficult.

As far as phonemics goes, Bloomfield had issued a sight-draft: he said
that his distinctive features, by which he meant phonemes, would be
delivered by the phonetic laboratories in about ten years. I am not one
of those who say that Roman Jakobson's distinctive features have paid up
on that sight draft; besides, the only people who are conspicuously using
them are the ones who want to abolish phonemics entirely as a separate
picture of a language, and the same people say that the language needs no
separate picture on the meaning side either, but that the grammar can be
trusted to generate everything with the help of a still longer spoon. It is
a fascinating sight to watch then* spoon grow longer and longer, and from
time to time a little something can be learned from them by people like
me. But what we mostly do is something much more old-fashioned.

I stand here today as a representative of Signals Grammar, and that
means several things of different sorts. For one thing, it means that I am
an individualist; and that is a notion that can be applied in more than one
way. First, I hold that no linguist has a duty to believe everything that
another linguist has conclusively proved; instead, I simply remark that
various linguists start out from different sets of axioms and that de gustibus
non est disputandum. Or in a single word, I am pluralist, as any individualist
with a conscience ought to be: I think that variety is a Good Thing.
Second, I believe that subdividing and the search for Symmetry are good
things within the description of a language too; indeed, that it is the
symmetries within each sub-system of a language that ultimately justify
the dividing of the structure of the language into sub-systems. Or in other
words, when I find enough symmetries I don't feel uneasy about the
shortcomings of phonetics-laboratory or sociological-sematic data as sup-
ports for the sub-systems I work out. Instead, I regard the Separation of
Levels as a presumably unattainable ideal but an ideal nevertheless.
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But the cardinal principle of Signals Grammar is an axiom—not a
discovery, not something that can be proved, but an axiom, a 'postulate' as
these things are called in modern mathematics or logic—that says simply
this: 'Text signals its own structure'. That is my wording; as a pluralist
I have no objections to other wordings, of course. Like most axioms in
all sciences, this one underlies the work of a great many people who never
put the axiom into this or any other wording; they simply do what feels
right to them and leave to others the task of saying why they do things that
way. Again, like certain other axioms, for instance Euclid's Axiom of
Parallels or the Parity Principle in sub-atomic physics, startling and useful
developments have resulted from denying this axiom; in our case, Genera-
tive-Transformational Grammar. That need not, as I have explained, keep
me from seeing what develops from an axiom that others have usefully
denied.

An individualist, then, doesn't need to be a secessionist, any more than
medical researchers with conflicting theories about Immunity are barred
from cooperating in defending the community from a plague. It is from
this standpoint, then, that I now proceed to attack a problem that has been
plaguing us all for several decades. When Leo Spitzer and his fellow-
travelers accused us all of neglecting or denying meaning, our separation
of levels and our limitation to differential meaning were not our only
defenses. Like Leonard Bloomfield promising that the phoneme would
emerge from the laboratory in due course, many of us made an equivalent
and I think safer promise about meaning: we said that all we needed was
time enough to complete the theory of grammar as well as the theory
of phonology, and then we would get around to tackling the theory of
meaning; first, however, we needed a solid grammar to back it all up.

When that promise was a quarter-century old, say in the 1950's, the
state of affairs with respect to meaning in American linguistics was roughly
this. The anthropological linguists, more or less, had done a great deal
with semantic hierarchies, notably in kinship terminologies and in folk
taxonomies such as color-names and the hierarchic naming of flora and
fauna. The general theory of semantic systems, notably on the basis of
the Field Theory of Jost Trier, was a lively topic in European linguistics
and a good many Americans lent a hand in this too. The Discourse
Analysis of Zellig Harris had gone up like a rocket, but no general solution
was visible to the problem of extending it beyond the confines of a single
document. Trager and Smith had started out from the Bloomfield notion
of the class-meaning of a grammatical category and were, and have since
remained, busy elaborating that into a semology intimately tied to formal
grammar; from time to time we have been treated to a shower of sparks



62 MARTIN JOOS

from their smithy, but we are still awaiting the finished product. And the
generative-grammar workers are still reducing meaning to a lot of fine
print in the grammar.

When it comes to name-dropping, as my acquaintances know, I am not
one to let modesty delay the proceedings. In the summer of 1957, feeling
that it was about time I found out something about semantics, I offered a
Semantics Seminar in the Linguistic Institute. The last three weeks of it
were devoted to working out the theory of subdividing a definition for an
unabridged dictionary. One of our discoveries was that the definition of
the one morpheme that we studied thoroughly—CODE as a noun, as a
verb, and in derivatives like codify—could be subdivided elaborately and
perfectly symmetrically, and that is presumably the most conspicuous result
in the publication in Studies in Linguistics, 'Semology: A Linguistic Theory
of Meaning', in the last 1958 number. More important by far, in my view,
was the demonstration that it all came out of linguistic context without
reliance on the outside-world or 'semantic' value of either the context or
the morpheme itself. I have since returned to this single experience in
other publications that have added nothing substantial. My friends, if
not all my acquaintances, will I hope be pleased to hear that I am only
amused that there have been no publications of other problems worked out
similarly. For myself, I have been content with what I learned that time,
and have gone on to still other things.

One of these is the working out of the semology of the English verb.
The cardinal difference is that this time we are faced with the semology
of a substantial part of the grammar of a language, rather than that of a
tiny part of the lexicon. But first let me list what we can still use from
the earlier experience.

First, of course, there is the promise that if the semology of a lexical
item can be kept entirely within the linguistic description, without recourse
to sociology, physics, or any other of the various subdivisions of the lore
that lies outside the language itself, then the same ought to be true a fortiori
of a chapter of semology that belongs to the grammar instead of to the
lexicon. In other words, Signals Grammar is where semology ought to be
particularly easy, if it can be done at all anywhere.

Second, it is surely unnecessary to abandon the most significant lesson
learned in working out that lexical problem. This lesson is the analysis
of the meaning-contribution that a lexical unit makes to the sentence in
which it is used, the analysis into two components which I call respectively
the additive and the privative contribution that it makes. It makes these
two contributions at different places in the sentence. It makes its additive
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contribution where it is itself syntactically situated in the sentence; and it
makes its privative contribution everywhere else: mostly within the sen-
tence, perhaps, but there is no definite limit to how far away it can make its
privative contributions, perhaps even outside the confines of the single
discourse and as late as say half a century in other discourses. For the
privative contribution is nothing less than a contribution to the life-history
of anybody who has encountered that sentence, and that personal history
is what deprives particular sentences of certain referents for each of us.

The additive contribution starts out from our experience that the lexical
unit—for instance CODE—has in our experience been used to refer to a
truly vast number of real-world items; from that experience, we must allow
that in each further sentence where it occurs it imports into the sentence,
at least latently, any and therefore all of that vast list of references. Or
we can afford to be more modest and say that it 'tries to import' them all
into the one sentence; and in those terms the statement is unchallengeable
because it is tautological. Equally we must admit that each and every other
lexical unit in the sentence does the same with its own list of more or less
familiar references, and that is the additive contribution of each. The total
additive contribution of all the lexical items in a sentence (however short
it may be) is vastly too much; its ultimate reference consists of nothing but
residues, as explained next.

But when these two or more lexical units occur together in discourse, the
list that each imports is almost wholly in fatal conflict with the other lists:
nearly all of each list is incongruous with nearly all of each other list of
possible references. This point becomes clear from the examination of the
extreme case where absolutely all the references are absolutely in conflict
with absolutely all the references of another lexical unit. Such an extreme
case would be the deliberate nonsensicality of the formula rope of sand
used to signify a political tie that does not bind. From the use of that
formula to mean exactly that, it has acquired as a whole the status of a
lexical unit, an 'idiom' as Hockett properly calls that sort of thing; so that
this time, and eventually, we have procured some meaning instead of the
no meaning that could safely have been predicted from the complete con-
tradiction between the two lists of possible referents, the rope list and the
sand list. That is to say, the a-priori prediction was that the privative
contribution of rope to the sentence would completely wipe out the
additive contribution of sand, while at the same time the privative contri-
bution of sand would much more conspicuously wipe out the additive
contribution of rope—that asymmetry is in fact the meaning of the English
preposition of—leaving no referential meaning for the combination at all;
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and only the adequate and repeated employment of the whole rope of sand
in political contexts could confer meaning upon the whole though no longer
upon either part of it.

With the recognition of this outcome I may seem to have taken back
with one hand what I gave with the other; but note that we can still do the
same thing by repeating the maneuver: we can construct the new colloca-
tion rigid rope of sand, and once more the conflicts or 'incongruities' have
become entirely fatal. This new collocation, then, has no referential
meaning at all. Yet it can eventually—perhaps as one result of reading
this paper—acquire an idiomatic meaning; it could, for example, become
another way of saying 'non-existent item' like that favorite of logicians the
King of France who can safely be said to be bald. This is the ultimate
difference between semology on the one hand and grammar or phonology
on the other hand: it is easy to annex new items to the semology of a
language, very hard to annex new items to its grammar, and all but
impossible to add anything to its phonology. This is only another way of
saying that every language is in principle equipped to say anything at all;
and that again is the reason why there can be poets, philosophers, and
scientists, all of whom leave their communities different from the way they
found them.

Most of that is only by the way, but this much is needed for my promised
topic: we now have adequately defined the two terms additive and
privative, and we have seen that the double contribution to the meaning of
a discourse is characteristic of lexical items. In turning to the semology of
the English verb, we now are naturally curious about the additive or
privative or other semological values of the venerable Bloomfieldian class-
meanings, the meanings of grammatical morphemes or whatever we ulti-
mately recognize as having 'grammatical meaning'. Well, I don't mean to
keep you in suspense unnecessarily; let me immediately say that in the
English verbs those meanings are privative and nothing but privative.
Whether the same will prove to be true of, say, the plurality morpheme of
English nouns is in principle an open question: I have not completed the
research on the nouns and so I can't say. I must admit the possibility that
'singular' and 'plural' are equipollent in English as the Prague School long
ago taught us to say. But in the grammar of the English verbs, the semo-
logical opposition is always between something and nothing, between
'marked' and 'unmarked' terms of an opposition; and the marker is always
privative in its referential meaning or indeed whatever sort of meaning
we want to call their effective meanings.

This is a startlingly clean result. Of course I wanted clean results when
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I attacked the English verb about twenty-five years ago. I got no stable
results at all for close to twenty years, despite all the pondering and all the
reading of learned books and papers, good as many of them are. It turns
out that the difficulty essentially consists in determining just how much
grammatical form is one marker. Most of the time I was befooled by
grammatical tradition. For instance, like many other people I tried to find
out what was the meaning of the word shown in the two sentences / have
shown it to her and It has been shown to her. It would have to be,
according to tradition, the lexical meaning of show as modified by the
morpheme -n. Well, that has turned out to be a mythical beast, like the
present King of France.

The morpheme -n of shown has no consistent meaning; and that means
that for our purposes it has no meaning at all, like the vowel / i / that
occurs in bit and sit and pit and bid and all those other words. Tradition
says that it means 'completion' or something of the sort; but if we were to
admit that, we would still have to dismiss it as irrelevant to the semology of
the English verb's grammar, or anyhow incompetent.

Quite unsurprisingly, it was the transformation-grammar people that
put me on the right track. I say 'me', but of course a lot of the work, and
especially the indispensable wrangling, was done by others; among them I
ought to name especially W. Freeman Twaddell, David DeCamp, W. Nelson
Francis, and Ian Catford: we spent a number of weeks on this in Austin,
Texas, in the summer of 1960, together with Mary Lu Joynes. In the two
sentences, the verb-markers that have grammatical meaning (privative, it
turns out) are (1) that -s that means 'concord with a subject that has
gender' in the second sentence and can safely be dismissed after that has
been noticed; (2) the marker have -n signifying perfect phase in both
sentences; (3) the marker be -n signifying passive voice in the second
sentence.

Then the verb-phrase in the second sentence has the constitution -s have
-n be -n show, and each hyphened bit is morphophonemically a suffix to
the following item, thus: -s have — has, -n be —been, and -n show=shown,
so that the sentence reads It has been shown to her. The corresponding
analysis of / have shown it to her is now obvious, and it is equally obvious
that shown is semologically not an immediate constituent of either sentence
no matter what its morphological status is.

The problem is familiar. Essentially the problem is to determine the
compass, the limits, of grammatical items in such a way that they will have
consistent meanings, and that is what has been done here. Once it has been
done, it is not surprising that their meanings are also simple meanings. As
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a bonus, we learn that in the English verb they are purely privative mean-
ings, as I will now point out somewhat in detail. To begin with, and only
to dismiss it as of no further interest, the gender-concord marker -s is a
privative marker. No English plural has gender (which incidentally is true
in the Germanic languages generally in modern times); thus the gender of
we and they and of you with plural reference or of any plural noun is non-
existent. And the gender of / and singular you is epicene. But the gender
of the Quaker subject thee, of he, she, and it, or of any singular noun is
determinate in principle, even though perhaps hard to determine in a
particular instance. That is why we say in modern English // anybody
leaves their book at home they borrow one. The simple verb borrow, not
only here but in / borrow and we borrow and you borrow and people
borrow, lacks the gender-concord marker -s because none of those subjects
has determinate gender; but in he borrows and she borrows and it
borrows the marker says that the subject has one of the English genders,
and it does the same in the Quaker thee borrows, for in principle the
speaker always knows the gender of the addressee.

Then -s is obviously a privative marker in the sense that the verb borrow
without that marker can have subjects of any gender or of unknown or
inconsequential or indeterminate gender; but borrows with -s can only
have a subject of specific gender each time it is used. This specificity is
a restriction, a narrowing; that is, a privative thing. What is left is only
a part of the range that was there without the marker, and that is what is
meant by privative.

Without the passive marker be -n an English verb can be indifferently
'active' or 'passive' in meaning, for we say both They are selling like
experts and They are selling like hotcakes. With the marker, the verb-
phrase are selling is deprived of its otherwise possible active meaning,
leaving its always-possible passive meaning as a residue. In this instance,
we first note that be after zero is are (unless the subject is / ) ; then be -ing
sell is are selling. Next, the rule is that the passive marker comes last before
the verb-base, and the passive constitution of the verb is then be- ing be -n
sell. Finally, because -n sell=sold (never mind the fact that -d sell'=sold
also), this gives us the explicitly passive sentence They are being sold like
X and if X=experts the results is that we are presumably talking about a
slave-market. The natural-actor quality of experts, we see, cannot prevail
over the meaning of the passive marker; but in They are selling like hot-
cakes the natural-victim quality of hotcakes deprives are selling of active
meaning while in They are selling like experts the natural-actor quality of
experts equally truly deprives it of passive meaning! The phrase are selling
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has no voice of its own. Contextual words can deprive it of either active
or passive meaning, in each case leaving the other as a residue; but the
marker be -n deprives it always and only of active meaning so as to leave
passive meaning as the residue. In short, the meaning of the English
passive voice is not 'passive' in a positive or additive way, but only 'not-
active'—that is what we mean by calling the 'passive' (more realistically
'not-active') marker be -n a privative marker.

The effects of contextual hotcakes and experts do not necessarily depend
on their being in the same sentence or even the same discourse. For
example They are selling all right is always taken by the addressee as
having active meaning or else as having passive meaning; never, that is
to say, as having indeterminate voice—or 'hardly ever' as the saying goes.
This is a fact of experience, and if I had the space I would repeat here the
story of how one learns by experience that no native speaker of English
consciously hesitates about the tense of The councillors all put their
glasses on their noses when he hears or sees it: he instantly and sub-
consciously dismisses one of the two tenses, and then he is astonished when
he discovers that another hearer has taken it as in the other tense. What
made him dismiss one of them we usually can't guess; perhaps something
visible in the room, perhaps what he had for breakfast. This is a cardinal
principle of semology. For one thing, it tells us how words acquire mean-
ings in normal native-language learing—acquire the meanings they get for
the individual learner, that is—namely that they acquire them from the
equivalence of two equally privative factors: (1) linguistic context, (2)
practical context.

In the game of Twenty Questions we notice two equally valuable things:
(1) Each answer to a yes-or-no question has a privative effect in narrowing
the range within which the ultimate answer is situated, and the best ques-
tion-and-answer pair is the one which is most strongly privative, with the
familiar consequence that the best are the rarest; the most efficient questions
are those which split the residue into fairly equal halves; (2) The skillful
questioner is apt to win especially by profiting from the responder's glances
at various objects in the room, from his hesitations, and so on: all such are
non-linguistic privative factors that are equivalent to linguistic answers.

It is because of that equivalence—that 'diplonomy' as I call it when my
interlocutor is ready for the term—that a linguistic analyst can determine
the precise meaning of any sufficiently recurrent item at all, never quite
sure whether he is getting it from the immediate context or from his
knowledge of the topic gained partly from the same document and partly
throughout his earlier life. It is handy to be able to point to other words in
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the immediate context, but for an unprejudiced native it is not necessary.
Unfortunately, it is all but impossible to find a native speaker of English
without grammatical prejudices, so that my book The English Verb: Form
and Meanings (University of Wisconsin Press: 1964) has to rely on a
large and widely accessible corpus of nearly ten thousand verb-occurrences
and also on a good deal of rather polemic argument.

Here is a short list of results.
1. The meaning of English passive voice is only that the grammatical

subject of the verb does not designate the actor.
2. The meaning of the temporary aspect (marker: be -ing) is that

there is limited duration; with here-and-now reference, this means that the
validity of the predication has limited duration; with other reference, and
in subordinate clauses and in non-finites, this means that the specified event
does not advance the plot but has a limited duration that makes it serve as
background for plot-advancing predications.

3. The perfect phase (marker: have -n) gets its name from the fact that
the specified event and its interesting effects are 'out of phase' with each
other, which can only be true if those effects are delayed so as to be later
than their cause: that event. The specified event, that is, is not mentioned
for its own sake but solely for the sake of its effects. The effects are least
delayed opportunities for other events: / have shown it to her so that now
she is familiar with it, and her familiarity is what matters while the show-
ing does not. Conversely, English perfect phase does not mean 'earlier
event' as the perfects of most European languages do.

4. The remote tense (marker: only -d) means that the specified event is
absent from the scene as the clause is spoken. This has two interpretations:
(1) the event is situated in authentic past history; (2) the event is unreal:
it is an event, not real but hypothetical, posited for the sake of being
vanquished in fatal conflict with accepted reality: // you showed it to her
right now, what then?

5. Without will, shall, may, etc. (list of eight modals) the assertion is
factual even though perhaps unreal; with any of those markers, the asser-
tion is relative. Factual assertions are all made at the risk of the speaker
being called a liar instantly; the unreal example above was only a question,
and the corresponding statement / / you showed it her right now she would
be angry is a factual assertion made at the same risk. In short, factual asser-
tion has a determinate truth-value with respect to the occurrence of the
specified event. Relative assertion has no such truth-value: none of the
sentences 'I M not show it to her' (where M is any of the eight modals
will, shall, can, may, must, ought to, dare, need) is spoken at the risk
of being shown up for a liar on the spot. Relative assertion gets its name
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from the feature that the predication does not assert that the specified event
is a proper part of the referential world, but rather asserts a relation between
that event and the referential world: some relation which specifies what
may be called 'the terms of admission' upon which it eventually becomes
a proper part of the referential world if it ever does. In general, 'time will
tell' whether it eventually does; to this extent, every modal has a connota-
tion of futurity, but no modal (not even will or shall) has any denotation
of futurity: English has only two tenses, and 'future' is not one of them.

In depriving the assertion of factuality (truth-value with respect to the
occurrence of the specified event), all eight modals have the same privative
significance. But in comparison with each other, the eight modals are all
equipollent: none of their differences in meaning are privative differences.

6. The differences in meaning among the eight modals are three-
dimensional differences. One dimension opposes the maximal social matrix
of events (must, ought to, dare, need: the stable modals which reject the
tense-marker -d) to the minimal social matrix of events (will, shall, can,
may: the casual modals, signifying that the cogent factors are all the product
of chance and whim). The maximal matrix is co-extensive with the com-
munity; the cogent factors are equally valid everywhere and at all times:
they are the mores or identically absolute logic, and they impinge upon the
actor (not necessarily designated by the grammatical subject: in He must
have shown it to her the actor is the order of nature) and the stable modal
is uniformly employed to say that this actor is in jeopardy, that he risks
being adjudged 'not a proper member of the community'. The minimal
matrix is populated with circumstances, and there is always a personal
center of this matrix who determines what items of the referential world are
to be valid as cogent circumstances for him; in general, the weightiest
circumstances are situated inside him, the others are all more or less near
him, and anything outside his purview is irrelevant, incompetent, and im-
material: it cannot be a cogent factor in any decision of his. Unless other-
wise noted, the center of the minimal matrix is the speaker; They can't
do that to you shows him right at home in the center; a question projects
the center to the situation of the addressee instead, and other projections
are possible but not indulged in by many speakers very often: It says here
that students may not smoke in classrooms. In contrast, the maximal
matrix has no center: all men are equal under the Common Law, and in
this frame of reference every citizen loses his general privilege of making
himself the center of any other frame of reference. David Riesman has ex-
plained, conceivably correctly, why the English stable modals are ob-
solescent.

Another dimension opposes assurance (will, shall, must, ought to)
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to potentiality (can, may, dare, need) in modern English since the second
half of the seventeenth century; the Shakespearean value of this dimension,
as near as I can read it at this distance, was Probability (i.e. probity in the
actor as the warrant of eventual performance) to Permission (i.e. social
capacity: in the feudal world, every capability was 'a freedom' graciously
granted and none was inherent). See next.

The third dimension opposes adequate (will, can, must, dare) to con-
tingent (shall, may, ought to, need); the last two of these modals became
markers of relative assertion only within the seventeenth century (before
that, one was a real past tense of owe and the other an equally factual
impersonal verb), and with that reservation I can say that it seems to me
that Shakespeare instead opposed Authoritative to Subservient. The reten-
tion of the older oppositions, here or as above or both, gives us such
archaisms as the President shall appoint and the traditional answer to
Mother, can I go out to swim? which is No, you may not.

All these, and factual assertion too, emerge quite automatically from a
homogeneous set of symbolic definitions. The symbolic vocabulary is very
small: four nouns, a sign of negation, and a relational verb or 'operator' as
mathematicians call it:

A means 'actor as a proper member of the community.'
E means 'specified event: what is designated by the whole clause minus

this modal.'
o means 'what is mentioned before is consistent with what is mentioned

next and vice versa,' so that B o beta means that B is consistent with beta
and beta is consistent with B: they can both be 'members of the same set'
as mathematicians say.

A bar printed over a symbol negates it. Then 6 means 'is inconsistent
with.' And A means 'actor who is not a proper member of the community.'
Finally, E means 'non-occurrent event: event such that a factual assertion
that it occurred would be a falsehood.'

C means 'all the circumstances: every cogent factor with none absent
on the roll-call' with the understanding that what is a cogent factor for
one person may be none for another person, as explained before.

c means 'some of the circumstances but not all'.
Now we need a set of rules of combination for these symbols which will

give us all the English possibilities and no others. This set of rules is our
equivalent of Euclid's geometrical definitions and axioms.

Def. 1. A negation-sign combines with any symbol but C or c.
Def. 2. Only one negation-sign combines with the same symbol.
Def. 3. The number of negations is even, perhaps zero.
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Axiom 1. There are just three symbols in each definition.
Axiom 2. A consistency symbol is in the middle as a relator.
Axiom 3. The Actor is relatable only to the Event.
Axiom 4. Circumstances are relatable only to the Event.
Axiom 5. The tautology that Events are consistent with Events does

not define any marker's meaning.

The first three are called definitions for good reasons. Thus circumstances
can never be negated: this is the definition of English pragmatism. The
second definition says that negation yields an absolute contrary, so that
when two negations are combined both vanish: 'two minuses make a plus'.
The third one says that all the definitions are affirmative: each is favorable
to occurrence of the event. The reasons why the other five are called axioms
seem obvious to me; I don't think I could explain them to anybody to whom
that is not obvious, and that is only what we must expect of axioms. Any-
how, the complete list of eight restrictions gives us this set of sentences and
no others; each sentence consists of three symbols of which the middle
one is a verb, and everything printed after each sentence is empirical fact
verified by the whole corpus of 1340 relative assertions and 6700 factual
assertions:

E o C=will 'adequate casual assurance'
E 6 c = shall 'contingent casual assurance'
E o C=can 'adequate casual potentiality'
E o c = may 'contingent casual potentiality'
E 6 A = must 'adequate stable assurance'
E o A=ought to 'contingent stable assurance'
E o A=dare 'adequate stable potentiality'
E o A = need 'contingent stable potentiality'
E o E 'the speaker has not contradicted himself'.

If the definition of need seems devious, remember that it is never used
in a flat positive statement: / need show it to her is not English, but
Need I show it to her? asks whether that deed is inconsistent with my
being an outcast—whether showing it to her protects me from possibly being
in disfavor. The other definitions are surely obvious, with the understand-
ing that they do not refer to any archaic usage or textbook rule, but instead
to present-day usage among such people as use these modals freely. For
instance, mature Englishmen who do not suffer from insecurity say / will
show it to her when adequately assured of factually doing it in these cir-
cumstances, but / shall show it to her to allow that the assurance is only
contingent: the disregarded residue (C minus c) of the circumstances may
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intervene to frustrate the deed. Hence / will give it you: here it is against
/ shall give it to you tomorrow; and / will certainly show it to her against
/ think I shall show it to her.

Finally, let us see what we can do with that ninth tautological sentence,
which seems to say that truth-telling is a mere tautology. If E o E, then
by virtue of that same induction which assures us of the sun's rising to-
morrow, we can say every factual event is consistent with every other
factual event and therefore with the totality of them: but this totality is
simply our personal history of the world up to the present moment, or in
other words 'accepted reality'. This can be written R, and we get, applying
the negation-signs by rule, these four:

E o R 'the speaker's assertion must be true'
E o R 'this ought to be true even if it doesn't seem so'
E o R 'I dare say he's telling the truth'
E o R 'that assertion needn't be a lie'.

These seem to be, as a matter of empirical fact, the only ways of accept-
ing a factual statement. The second can also be interpreted as one way
of accepting an unreal conditional statement, and the fourth as another way
of accepting one, for instance // / knew where to find her I'd show it to her.

It will not have escaped an attentive reader that the four formulas are
strictly parallel to the definitions of the four stable modals. This seems to
be a significant fact about English-speaking cultures. They also sum-
marize, by the same token, the way I expect my factual assertions to be
accepted subject to verification under the usual pair of stipulations: (1)
No scientific statement can be proved true; at best, it can survive verifica-
tion, and verification consists in failing to refute while trying hard. (2)
Only one hypothesis is to be verified at a time: scientific verification does
not include pitting one hypothesis against another, though two hypotheses
can be separately verified before judging whether one stands the test better
than the other. In this instance, one example of an unscientific attempt
at refutation would consist in refuting my definition of shall by confronting
it with texts either edited or interpreted by the hoary textbook rule.

My corpus used for verifying all this: Sybille Bedford, The
Trial of Dr. Adams (Black Cat Book BA-21 = Simon & Shuster;
with other paginations same title in Time Reading Program and
two British editions of The Best We Can Do [Collins and Pen-
guin]) relying especially on unretouched official court-reporter's
transcript and on Mrs. Bedford's magnificently illuminating notes
on paralinguistic events and dramatic tensions.
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A language can be viewed as an apparatus for the transduction of infor-
mation from one form to another. It enables a human user to produce a
sequence of vocal sounds in response to his perception of an event, for ex-
ample, in such a way that a second human user may reconstruct from the
sounds a useful approximation x to the original perception of the event.
The apparatus is symmetrical, in that the transduction can proceed in either
direction, (from experience to sound and from sound to experience. Indeed,
a language appafatus'iFsignificaht simply because it does provide for both
operations. It is asymmetrical, however, in that the two directions of trans-
duction are clearly distinguishable—they are, in fact, converses one of the
other. N

Language is sharply delimited from other phenomena. As a result, it can
profitably be studied autonomously, as linguists are accustomed to doing—
that is, with minimal dependence on phenomena outside language. This
study may issue in statements that successfully exclude all other factors,
yet are able to give a consistent, coherent, and insightful description. Such
a result would hardly be possible if the autonomy of language were wholly

1 There are of course, indeterminacies in any linguistic recoding operation. In
one direction we customarily call these "free variation" or "style", and feel that
they are of no great consequence. That is, we do not feel that a grammar is neces-
sarily called upon to specify all free or stylistic variants, and certainly not to dis-
tinguish between them. We are similarly cavalier about cheap variations (the ones
that are almost free). In the other direction indeterminacies are most often called
"ambiguities", and we react very differently. Both phenomena, however, are signifi-
cant in the communication system, and certainly such disparity of treatment is myopic.
Moreover, we tend to get an entirely unbalanced idea of both. Neither occurs with
such frequency or in such ways as to produce unavoidable serious interference with
the process of communication. It can still go on effectively, making use of both
transductions. All that is required in most instances is an approximation. Language
users, in fact, have some control over the closeness of approximation.
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fictional. Rather, it is a reflection of two crucial facts. First, language is
highly organized, all of the central components being related directly or
indirectly to each other. Second, in sharp contrast with most other phe-
nomena with which it has contact, language is entirely quantized; it is a
"digital" apparatus, excluding the gradience prevailing in both sound and
event.

While cleanly delimited, it is not isolated. Rather, a language has essen-
tial contacts across at least two 2 regions of its boundary, one with sound
and one with a vast range of phenomena which can be labeled broadly as
"experience". We may call these regions interfaces because, intimate as the
contacts may be, the boundary is not broken. A language maintains its
characteristic internal organization entirely intact right up to the interface.
Beyond it another type of structure, or a real or apparent lack of structure,
takes over. There is no intergradation or mingling.3 The boundary is not
broken, but is, in these two regions, permeable. The membrane in the
classical model of the living cell is an excellent metaphor.

From another, wider, point of view, the autonomy of a language within
its own boundaries is only formal. While it can be described without ex-
ternal reference, the whole complex organization seems to be determined
(in broad outlines) by the external phenomena contacted through these
interfaces. It is, as it were, adjusted to its environment. At each end, a

2 Some languages have only two, others have three, the third being with some
complex of graphic marks, i.e. writing. In recent years (!), linguists have over-
looked or even denied the existence of the latter. Nevertheless, a large and signifi-
cant sector of language organization (at least one entire stratum, the graphemic)
is missed. A full discussion of the organization of language would have to examine
also the case of a language which has three interfaces (i.e., is both spoken and
written). It would have to state the relations between such pairs of strata as the
phonemic and the graphemic. It would be appreciably more complex than that which
is described in this paper, but only a few additional basic principles would be
involved.

A stratificational model provides a framework for a much more satisfactory treat-
ment of writing systems than do other models, as I tried to show in a paper delivered
to the Yale Linguistic Club on April 15, 1963, entitled "Structure in Writing Systems".

3 In particular, it is not useful to conceive the phonetics of a language as an area
of structure in which linguistic methods of study gradually give way to physical,
physiological, or other methods, or in which these are mixed indiscriminately.
Phonetics deals, among other things, with the way in which a language structure is
projected onto a speech signal. To study this requires a basis both in language
description and in physics or physiology. But the two remain separate. Phonetics,
in spite of having a one-stem name, is actually a hyphenated science, comparable in
every respect to psycho-linguistics, bio-chemistry, etc. As such, it must employ the
results and methods of the two sciences in such a way that each supplements the
other. It cannot be considered as a branch of linguistics.
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language must possess an apparatus able to produce a useful digital model
for the largely gradient material outside itself. Between, the language or-
ganization must be such as to facilitate a transduction from one quantiza-
tion to the other. There may be more than one plan that might serve these
ends, but clearly there cannot be many of them. The function of language,
transduction of information between sound and experience, imposes severe
restrictions upon its organization. The latter can only be understood in
the light of these requirements.

SOUND AND PHONEMICS

Just outside one end of language is speech sound. This is dominated by
an inexorable linearity in time. Yet it is more than simply linear. There
are a number of parameters, each varying in time, so that speech sound is
better compared to a bundle of strands. These are not fully discrete, but
merge into each other in complex ways. In most parameters, any non-
linguistic examination will find gradience.4

Across the interface, within a language, is a digital device modeling
speech sound. This can best be labeled a phonemics or a phonology.5 It
also is dominated by a temporal-like linearity, and it also consists of a
bundle of more or less independent parameters. There are a fixed number 6

of these in any one language, perhaps of the order of a dozen. Each is a
small subset of contrasting units, the phonons,7 sometimes called "distinc-

* For example, most of the problems of phonetics and phonemics are different in
kind, not merely in degree. The problem of phonemic segmentation is in principle
soluble, and we do in actual practice approach a solution. The problem of phonetic
segmentation is in principle insoluble, and all that can be done is to set up a
convenient ad-hoc organization of the data without theoretical justification of any
kind.

5 Neither of these terms is wholly satisfactory. "Phonemics" and the related adjec-
tive "phonemic" seem to give too great centrality to the phoneme. "Phonology" might
seem more appropriate as a label for the study or description of the subcode than as
a label for the subcode itself. There are similar difficulties with comparable pairs,
e.g. "morphemics" and "morphology". Here, as at several other places, the termi-
nology in this paper must be understood to be tentative, adopted by necessity rather
than conviction, and subject to revision.

6 The picture presented in this paper is a static one. Languages change, and in the
process may pass through a stage where the number and identity of the phonons is
temporarily not fixed. This indeterminacy, while certainly frequent in language, is
never large, is generally transient, and is never basic to language organization. A
fuller statement than is possible here would, however, have to make provision for
this matter, but here it must be passed over almost as if it did not exist.

7 The term "phonon", all other uses of the suffix "-on" 'a minimal unit of, much
of the other terminology, and many of the ideas in this presentation I owe to Sydney
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tive features".8 The phonemics is more than a set of phonons organized
into contrasting subsets. It includes also a set of patterns =of_£ombinations
of phonons in two dimensions. There are restrictions as to what combina-
tions can occur simultaneously 9 and what successively. These restrictions
constitute the phonotactics of the language. The phonotactics specifies a
hierarchy of units of various sizes. The phoneme 10 is a unit of this sort,
as is the syllable, the phonologic word, the microsegment, etc.

Looked at phonologically, an utterance consists of a sequence of bundles
of phonons, or alternatively, of a bundle of sequences of phonons. Geo-
metrically this is best represented as a matrix, a two-dimensional array, one
dimension being time, the other the list of phonon subsets.

Two basic operations occur at the interface between phonemics and
speech. In one, the language apparatus has somehow generated a sequence
of phonon bundles accordant with the phonotactics of the language. By
some neuro-physiological process the user produces a span of vocal sound
which corresponds in some significant way to this phonemic structure. Con-

M. Lamb. However, at certain points my interpretation of the material and hence
my use of terms varies slightly from his.

8 The term "distinctive feature" is rejected for several reasons. Prominent among
them is the strongly phonetic implication. Another is the desire to indicate the
close parallelism between phonon, morphon, and other units, by the common suffix.

The term "distinctive feature" has come to be associated with the claim that these
occur in pairs, or that single distinctive features are either present or absent. The
arguments for this binary interpretation, being in part neuro-physiological, are not
really relevant here, but apply, if they apply at all, to the relations extending through
the interface. That is, they are phonetic or psycho-linguistic, but not purely linguistic.

9 Phonemes are sometimes defined in a form equivalent to "bundles of simultaneous
phonons". This is not a definition of a phoneme. Rather, it is, indirectly, a definition
of "simultaneous". Two phonons are simultaneous if, and only if, they are co-
constituents of a phoneme. They are successive if they are constituents of successive
phonemes. No appeal to physical (substantial) simultaneity is relevant here. Pho-
nemes are not to be defined in terms of substance, and neither are phonons. Indeed,
empirically, the projections of the phonons (acoustic features) do not have any such
temporal relations as "simultaneity", taken literally, would suggest. If we do not
recognize this fact, we are left with the intriguing result that in English there are
three phonemically distinct kinds of total silence /p t k/, and that these are audibly
distinguishable. Shades of Mr. Psmith!

10 It must be emphasized that the phoneme is not the basic unit in the phonology.
Rather it is a unit composed of phonons and playing a prominent role in the rela-
tions between morphemics and phonemics. In general, the phoneme is the realiza-
tion of a morphon. It is this that justifies appeal to morphology in determining
phonemes. Similarly, a morpheme is, in general, the realization of a lexon, and a
lexeme the most usual realization of some sememic unit, the smallest unit for which
realizations are generally stateable.
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sidering this operation, the phonons can be thought of as "commands" to
the articulatory apparatus. One might be glossed as "turn on glottal voice",
its partner as "turn off glottal voice". This, however, is not a linguistic
formulation.11 The phonons are, linguistically, elements in a code, not
neural impulses.

In the other operation, speech perception, a complementary neuro-
physiological process enables the human user to determine a sequence of
phonon bundles which bears—hopefully—the same relationship to the
heard sound as did the speaker's original matrix. From this point of view,
phonons might be thought of as abstractive labels for features of sound.
The same pair mentioned above might now be glossed something like
"energy present at the fundamental" and "energy absent at the funda-
mental". Again, this is not a linguistic formulation. The phonons are
coding units in the language, selected in response to such acoustic stimuli in
a way that is accordant with the restrictions of the phonotactics. This
operation is not a simple one. That it works at all is only because there are
severe and largely systematic phonotactic restrictions.12 As the hearer sets
up a phonemic matrix it must be checked, repaired, and filled out. The
phonemics, specifically the phonotactics, provides the first such check.

While the general organization of the phonemics is determined by the
necessity of providing a feasible transduction to and from sound, many
details are not. Every language has phonons, but no two necessarily have
the same set. Every language has a phonotactic system, but very probably
no two have the same.13 The restrictions can be severe, both in inventory

11 It is, perhaps, a useful psycho-linguistic or phonetic formulation, however; though
probably over-simplified. Linguistics does not contain any physical or physiological
component. Hjelmslev is quite right in maintaining a sharp distinction between
"form" and "substance".

12 The role of this redundancy in encoding and recoding must be emphasized.
Any model of language that does not set up sets of tactic rules at a series of points
along the path of language transduction finds itself hard put to account for the bidirec-
tionality of language operation. A unidirectional model not only needs no phono-
tactics, it also needs no phonemes, nor phonons (or, at least, it does not need to label
them as it passes by!). However, this fact does not mean that phonemics (in the sense
of a subcode containing an inventory of phonons and phonemes and a phonotactics)
has no place in language, or even in a complete language description.

1 31 have used the word "has" deliberately. I mean to assert that the organization
of language here proposed has an appreciable measure of reality. Strata, I am assert-
ing, exist, and the associated subcodes are necessary to account for the strata: "Net-
work," "string," and various other terms may be metaphoric, but there is something
about language such that "network" is a better metaphor than "string" in one case,
and conversely in another. Terms like "phonon" and "phonotactics" are not meta-
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and in tactics, because no language needs to provide a phonemic mapping
for any sounds except those which have been produced on the model of a
phonemic structure in the same language. That is to say, a language can
and does select the sound features which its users employ in speaking.14

EXPERIENCE AND SEMEMICS

The phenomena contacted by the other end of language are much more
various. They cannot be characterized in any useful simple way, only
exemplified: a fly walking across a table, a solar eclipse, a destructive
earthquake, the decay of a pion, a pattern in the clouds, a sudden pain, a
wide-ranging generalization. Some of these are clearly structured; many
are not. In any case, there is no single characteristic kind of structuring
that they all share.15 They range from trivial to cosmic, from familiar to
catastrophic, from simple to hypercomplex. They grade along any parame-
ters we might impose and the parameters fade into one another. Time may
be a factor, but if so the dimensions vary from nanoseconds to megayears.
Language does not exert any gross selective control.16 Anything which

phors, but labels for some of the things that make these metaphors possible and
useful.

14 This means that the non-linguistic sound features used in projecting a phonologic
structure are so closely determined by the latter that they are easily mistaken for part
of it. Hence the familiar definition: "A language is a system of arbitrary vocal sig-
nals . . ." This must be abandoned. An improvement might read "A language is a
system of arbitrary signals which may be given vocal realization . . ." But, perhaps,
it would be better to give up the effort to find a definition.

15 It is, of course, a basic assumption of science that most phenomena are struc-
tured. However, always several structurings apply to any arbitrarily selected bit of
experience. From this point of view, there still is no over-all structure; "events" are a
jumble of structurings. The first operation of a science is to extricate one putative
system of structure from the phenomena, "ceteris paribus". In this sense, language
(I do not mean linguistics) is a science, or sciences are special languages. The
problem of the ways and extent to which science and natural languages differ is an
intriguing one, but obviously not within our present scope. That a science can be
called a "metalanguage" is suggestive, however.

16 That is, language does not control what sorts of phenomena can enter human
experience. It certainly does, with the provision of certain limited sets of alternatives,
determine how the observed features are related in a narrative or a description. The
latter controls, however, are also included in the language code of the hearer, and in
his reverse transduction these may be decoded like any other part of the language
code. In addition, a language may determine what features of experience are most
readily and regularly observed. This, then, is the one really significant control, and it
results in an effective though not unavoidable, linguistic determination of certain
aspects of experience, and particularly of reconstructed experience. This would seem
to be much less than Whorf claimed, though enough to be crucial in human com-



THE ORGANIZATION OF LANGUAGE: A STRATIFICATIONAL VIEW 81

catches the idle curiosity of a human observer, anything which intrudes
forceably into his life, anything he himself creates, in fact, anything at all
may stand across the interface in contact with language, and so impose its
requirements upon language organization.

Just within the boundary of language, adjacent to this interface, must
be a digital apparatus capable of erecting a suitable model of any segment
of this tremendous variety of intergrading and tangled phenomena. This
part of a language is best labeled as a sememics or a semology.17 It cannot
be dominated, as is the phonemics, by a general and necessary linearity.
Its organization must be quite different in many ways from that at the other
end of language. Yet there are basic similarities. First, there is a set of
contrasting units, the semons. Some of these fall into small contrastive sub-
sets—binary as English 'singular' and 'plural', or many-membered as that
distinguishing 'red, orange, yellow, green, blue, purple; pink, brown, black,
gray, white'. Some semons merely contrast with their own absence, as does
'past' in English. Some subsets are restricted; others have open member-
ship.

There are also patterns of combinations of semons. These constitute the
semotactics of the language. For example, in Latin 'subjunctive' and
'future' do not co-occur.1S There is no time dimension along which
semotactic patterns are laid out. Time is an option. It is expressed, if at all,
by the inclusion of a semon or semons specifying time. Nor is there linearity.
The topologic model most appropriate is that of a multidimensional net-
work. Points occupied by semons are connected to one another by valences.
Two points may be connected, directly and indirectly, in several ways. The
network is presumably the most flexible organization available to a language.

munication, and hence well worth investigating. The problems localize around the
sememic-experience interface. A stratificational approach with a structural semology
would seem to be prerequisite to their investigation.

17 Sememics or semology has in many respects the same relationship to "semantics"
(or to one application of this chameleon label) as does phonemics to phonetics. They
should not be confused, as they often have been. Semantics I would take to be the
hyphenated discipline that relates semology to percepta.

Tn my Introduction to Descriptive Linguistics, 1955, I used the term "content" for
what is here labeled "sememics". The term, but little more, was from Hjelmslev. At
that time I had no ideas of semotactics whatever, nor did many other linguists. But
I was convinced that phonology and morphology did not exhaust the structured
material in language. The chief mistake was the grouping of phonology and mor-
phology as "expression" on the assumption that these two are somehow more im-
mediately open to observation.

18 'Future' is very probably a semon; 'subjunctive' is very probably more complex.
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And flexibility is a prime requisite, since the phenomena to be quantized by
the sememic apparatus are so various.19

Recurring combinations of semons must compose sememic units of
various kinds. As yet we know very little about these. In a few instances
we can identify semons and some of their constitutes. In others we know
putative units whose constituency is not yet established.20 We can expect,
in due course, to identify a variety of units and understand the hierarchy
that exists among them. Presumably one of the significant construction
types will profitably be labeled sememe. We suspect that sememes are often
the semologic units which can be thought of as standing behind "words".

CODE AND STRATUM

There are three distinct processes in the total transduction by means of
a language. A diagram is given in figure 1. Consider the top line. At the
right is a fragment of experience. A sememic network is built to correspond
with what are abstracted as the significant features of this experience. Since
language is a code, the process is conveniently called encoding. At the
other end, left on the diagram, there is an opposite operation. We might
call this "decoding", but this would put the emphasis in the wrong place.
It is not so much a transduction out of language as one into sound. We will
designate it, therefore, as projection. We have pointed out two different
subcodes, sememics and phonemics. Between the two there must be a
process of recoding. Encoding and projection refer to the external opera-
tions of a language. Recoding is completely internal—of the three, it alone
is purely linguistic.

19 I t must be emphasized that the structure must be flexible, not simply chaotic.
There are restrictions—many of them—but there is also a high measure of flexibility.

20 Native speakers are no more aware of semons than they are of phonons, so we
need not be distressed if we have found it difficult to identify them, even in our
own language. It is, after all, no easy task to find the phonons either, in spite of
our much greater experience with this sort of analysis and the certainty that the job
is inherently simpler anyway. (The phonons are a small, closed set; the semons are
many times more numerous. )

Moreover, we should be very much surprised if the first work should turn up the
basic units. T h e first recorded phonologic work (i.e. the development of certain
early writing systems) only slowly came to recognize a consistent set of units, and
these were not minimal. An instructive recent example is the creation of the Cherokee
"alphabet", a highly successful bit of amateur phonologic analysis. The units found,
however, were neither phonons nor phonemes, but "syllables". After some stumbling
around, linguists should be expected to come up with some real sememic units. Then
gradually these will be sorted out, brought to some consistence of level, further
analyzed, etc. A full picture of the semons should emerge rather late.
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Encoding produces a structure—a network or a matrix as the case may
be. Projection produces a non-linguistic correlate of a structure. Recod-
ing adds one structure to another. In an utterance, a sample of language
use, several structures co-occur superimposed one on the other.

Language is a code which stands behind the processes of recoding, and
partially behind encoding and projection, guiding them. A language code
must be described in terms of three kinds of major components: inventories,
sets of units out of which structures can be built; tactic rules,21 specifications
of ways in which units can be used to build structures; and recoding rules,
specifications of the relations which obtain between co-occurrent superim-
posed structures. Each inventory is associated with its own tactics. Such a
combination is a subcode, the structure which it defines is a stratum. We
have described two strata, the phonemic and the sememic. The organiza-
tion of utterances and of a language in terms of these major units is shown
in figure 2.

Languages do not recode in a single step. Instead, in some languages
at least, there are three steps.22 These join four distinct strata. The inter-
mediate strata seem to be necessary largely because the topology of an
utterance structure in the phonemics and that in the sememics are so differ-
ent that there is no feasible device for direct mapping of one onto the other.
One is a bidimensional matrix with one dimension linear in time; the other
a complex multidimensional network with no necessary linearity.

LEXEMICS AND MORPHEMICS

The two middle subcodes will be designated morphemics or morphology,
and lexemics or lexology. The first pair of terms is quite familiar. How-
ever, it will not necessarily be used in exactly the familiar way. Recent
tradition 23 has, for the most part, recognized just two "levels", "articula-

2 1 T o say that a language has rules is a fiction. Languages have pat terns tha t can
be stated in the form of rules. But the looser wording is convenient—and harmless ,
if the meaning is not forgotten.

22 With some languages it is possible to produce a fairly good g r a m m a r with only
three strata. Possibly, even in these cases, an addit ional s t ra tum (i.e. discrimination
between morphemic and lexemic) will permit either simplification o r further preci-
sion in statement. It is not known whether there exist languages requir ing m o r e than
four strata for effective statement. N o a priori reason for such an organizat ion is
current ly visible, and ou r empiric experience is still too limited to generalize with
complete confidence. Basically, the question is whether there is m o r e than one
feasible scheme for recoding between network and matr ix , and if so, do languages
use more than one. If the answer is yes, this would be a typologic feature of great
interest and significance.

2 3 T h e older t radit ion, represented for example by L. H . Gray in Foundations of
Language ( 1 9 3 9 ) , recognizes three sectors, phonology, morphology, and syntax. A
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tions", or "planes". Commonly these have been designated "phonology"
and "morphology". There is no serious difficulty with the first of these,
but "morphology" and related terms have been far from uniformly applied.
They may refer to one of three remaining strata, two of them, or all three.24

We are restricting terms with the stem "morph-" to that stratum most di-
rectly related to the phonemics.

The units of the lexemics are lexons, lexemes, and various larger
sequences. The lexotactics characteristically produces trees. A tree differs
from a network in that no two points are multiple-connected. There may
be repeated branchings. At the ends of the final branches stand the lexons.25

Each node represents a constitute of lexons, perhaps a lexeme. Nodes are
"labeled" with designations for construction types. This is, of course, the
now familiar picture of a "constituent structure grammar", though perhaps
differing in some details from the way this is usually formalized by its critics.

The process of recoding from a semologic network to a lexologic tree
can be crudely pictured as the breaking open of the network—that is, the
elimination of multiple connections. Certain valences remain as connec-
tions in the tree, but others are represented by lexemes. In any language
there seem to be a number of lexemes with just this latter function. The
familiar distinction between "function words" and "full words" is in part

superficially similar tr ipart i te organizat ion was long s tandard in "Bloomfieldian"
linguistics, bu t with a difference. Bloomfield redefined syntax in a way that m a d e it
only the upward extension of morphology, thus reducing the sectors of language to
two, de facto. Gray , however , describes syntax in a way tha t sets it off, at least
partially, from morphology. His description is not entirely clear, bu t it does suggest
an awareness of some of the features here assigned to sememics and a crude effort
to say something about them. They are not sharply separated, bu t are mixed with
some bits of lexemics and some non-linguistic mater ia l . Gray ' s t rea tment might
have provided a starting point for a development quite different f rom what did take
place. T h a t is to say, scraps of morphemic and lexemic mater ia l might have been
excised, the l imitation to strictly linguistic p h e n o m e n a sharpened, and the whole
gradually developed toward a third s t ra tum with its own inventory and tactics. In-
stead, the semologic fragments were excised (and largely just d iscarded!) , making a
separate syntax non-functional and leading to its u l t imate abandonmen t as a sepa-
ra te compar tmen t in language organizat ion. Gray ' s chapter on Syntax is wor th a
careful, sympathet ic restudy.

24 F o r example , Henry Hoenigswald in his Language Change and Linguistic Recon-
struction ( 1 9 6 0 ) , speaks of a m o r p h as "filling a m o r p h e m e " in such a way as to
raise the suspicion tha t his m o r p h e m e is close to , or includes as a special case, what
is here called a sememe. See also the discussion of Nida ' s t rea tment in this paper .
Other au thors are less precise, using " m o r p h e m e " for any "basic uni t" which is not
phonologic.

25 Alternatively, the lexemic s tructure might be described as a dependency tree.
T h e two types are nearly (!) interconvertible.
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a crude statement of this fact.26 Most of the relationships in the sememic
network are recoverable from the lexemic tree with its more open structure
just because lexemes or lexons may recode valences.

This picturing of the recoding operation is misleading. The sememic
network is not altered or distorted to transform it into a lexemic tree.
Rather, a tree occurs as an additional structure within the same utterance.
It is patterned after the sememic network as the inter-stratal relations allow.
These relations can be formulated in a set of rules; we will call them
semolexic realization rules. We will say that a certain lexeme or tree feature
realizes 27 a certain portion of a network.

In one mode of operation of a language, a tree is built following the
lexotactic rules. From place to place these offer options. At each such
place the semolexic rules specify a way to make the choice that will conform
the tree appropriately to the network. The result will have been subject
to two sets of language constraints, sememic and lexemic. In the other
mode of operation, a network is built conforming to the semotactic rules
of the language, choices being guided by the same semolexic rules.

There remains one very important feature of lexotactic rules to mention.
At each branching, they impose a specification of left or right.28 I say
"impose" because there is no ordering of any comparable sort, that is, no
orientation, in a semologic network. Valences may be directional (e.g.
glossable as "A is dependent on B", which is different from "B is dependent
on A") , but there is no before or after. Not only do lexotactic rules impose
this elementary kind of order (a first step toward the dominant linear order-

26 Stratificational g rammar , therefore, gives promise of providing an adequate
formalizat ion of the not ion of "function word" , or at least a significant critique of it.
Tha t the term itself will prove useful in stratificational description is not so certain.

27 O n e of the mos t serious difficulties with recent ly prevai l ing linguistic pract ice in
America has been the notion that morphemes are "composed of" phonemes, or that
phonemes are "composed of" sounds. The proper relationship is quite otherwise. A
number of terms have been used to indicate this: "represents", manifests", "realizes",
"is an exponent of", etc. I have used two sets of terms for much the same relation:
recode and realize and their derivatives. I mean to make a subtle but significant
distinction. "Recode" emphasizes the symmetry of the process; "realize", the asym-
metry. Thus a tree may recode a network and a network recode a tree. A tree
realizes a network, while a network is realized by a tree. "Recode" is more appro-
priate to discussion of transduction; "realize" to the structural relationships in an
utterance, or to the rules describing these in a grammar.

2S A very interesting paper might be written, I suspect, tracing the appearance
and acceptance by linguists of this terminology. It is so evidently derived from some
graphic substance, a source that might easily have been considered out-of-bounds
on either or both of two counts. It is used here in a purely conventional and non-
substantial way.
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ing in a phonemic structure), but the semolexic rules have a part in the
assignments. That is to say, order is a device which can be used to realize
valences. (E.g. a valence indicating that A is dependent on B in some speci-
fied way may be realized (in part) as A' precedes B'.)

The second operation of recoding makes use of a set of lexomorphic
realization rules to guide the choices that come up in a set of morphotactic
rules. (In the other mode, lexomorphic rules guide the application of lexo-
tactic rules.) The topology of the morphemic stratum is largely linear.
Lexons are, in general, realized by morphemes. These are in succession,
one after another. But the transition from morpheme to morpheme can
occur in more than one way. We shall say that between pairs of morphemes
there are junctions. There is a ranked set of these, one taking precedence
over another and indicating a less close connection. The junctions serve to
mark structure in the sequence of morphemes. This is conveniently de-
scribed as a string. Morphemes are composed of morphons, and these are
generally in linear arrangement within the morpheme.

Finally, we come to the morphophonic rules which state the recoding
relations between morphemic strings and phonemic matrices. These seem
familiar, but there is a significant difference from the usual view of
"morphophonemic rules". The latter are based on the assumption that
morphemes are composed of phonemes. Morphophonemic rules are, there-
fore, required only for those morphemes which have allomorphs, and in-
deed only for those parts of morphemes that vary from allomorph to
allomorph. The rules can conveniently be stated in terms of "morpho-
phonemes", a strange sort of variable phoneme. However, morphemes are
composed of morphons, and these are units in the morphemic stratum not
the phonemic, nor are they any sort of bridge between the two strata.
Morphons are realized, in general, by phonemes. This is true whether a
given morphon has one consistent realization or some very complex pattern
of realizations varying from context to context. A morphophonic rule is
needed in either case. These rules do more than merely relate units; like
the other two sets of rules, they map one topology onto another.

This picture of the organization of language in terms of four strata can
conveniently be called stratificational.29 As a very minimum, a stratifica-

29 Such a label no more implies that this is the only model using strata than does
"structuralism" that other linguistic movements reject the notion of structure. As an
arbitrary label, however, it will serve to distinguish an approach (a "theory" if you
choose, though such a label has too often been used pretentiously in liguistics). One
possible justification for the term is that this approach does clearly distinguish between
stratum and level (i.e., within each stratum there is a hierarchy of levels), whereas
many others have indiscriminately called both dimensions "levels".
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tional model is one that recognizes at least three strata and corresponding
subcodes, all of them totally within language, linearly ordered, and related
by recoding operations. Each stratum contains an inventory proper to
itself 30 and a tactics. Each stratum has a characteristic topology.

THE "BLOOMFIELDIAN" MODEL

Presented abstractly, a stratificational model of language is certainly
more complex than the familiar "Bloomfieldian" model. One might
reasonably ask some justification for preferring the greater complexity.
There are several, but only major ones can be mentioned here.

Greater complexity in the abstract does not necessarily mean greater
complexity in the description of any specific language. Consider a model
still simpler than the two-stratum one of most recent practice. This can be
obtained by abandoning the distinction between phonology and morphology.
In this model, a linguist would seek simplemindedly to show how sequences
of phonemes signal complex meanings. This, however, makes description
hopelessly complex. More apparatus is required for even a workable frag-
ment of a sketch. Three strata might produce a less complex statement
than two. Whether this maneuver is successful or not depends on whether
we can find a "natural" division; that is, one which gives similar treatment
to similar phenomena, and different treatment to different. We think that
there is reason to believe that four strata reflect some significant facts about
language, and should, therefore, give the optimum description.

A familiar fact about linguistics is perhaps also indicative. Phonology
has long been easier to handle than morphology, and morphology than
syntax. The traditional explanation has been basically historical: linguists
have worked longer on phonology. They are working their way up the
ladder progressively from the natural entry point in sound. The methods
developed at one level must be carried up to the next. It is only a matter of
time before syntax will be handled as well as phonology.

I would like to suggest an alternative hypothesis: Phonology has been
relatively easy to describe because we have been dealing here with a single
stratum (though often bits of phonetics and scraps of morphology have
contaminated the experiment). We have had some success with word-
morphology because we have been able to focus on small problems where
in some cases only lexemic and in other cases only morphemic strata figure
prominently. Of course, it has been difficult to fit the pieces together into

30 That is to say, no unit is a member of two inventories. A lexon may be con-
sistently realized by a morpheme in a simple one-to-one relation. They are not,
however, to be identified.
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one consistent picture. We have had immense difficulty with syntax because
here we must look at broader vistas, and every problem has components
in three strata. The difficulties with syntax in a two-stratum model are
exactly the same as those with all problems in a completely unstratified
model. Syntactic analysis may not simply be difficult on this basis, but
insoluble until the strata are sorted out.

Nida's Morphology 31 has gone through two editions. Unfortunately,
few read the first any more; it is a valuable counterpoise to the second. The
two are far apart in theory (within a two-stratum model), and their com-
parison throws certain cruxes into relief. In the first, Nida restricts
"morpheme" to classes of allomorphs in phonologic complementation. Mor-
phologic complementation defines groups of "supplemental morphemes".
In the second, both kinds of complementation group allomorphs into mor-
phemes, but an effort is made to keep the two separate by different symbols.
Neither solution is wholly satisfactory, and the problem has continued to
plague linguists. Allomorphy is, in stratificational terms, a matter of re-
coding. There are two separate and very different recoding phenomena
involved. A two-stratum theory can provide no comfortable place for the
two. Separation of morphemic and lexemic strata is required.

Of the chapters in Hockett's Course,32 twenty-nine, "Surface and Deep
Grammar" is perhaps the most difficult, at least for a person coming to it
with a background in linguistics. Many linguists have been at a loss to know
what to make of it. The argument seems plausible, but it suggests notions
that have no place in our standard view of language organization. Hockett
gives some examples with what amounts to lexologic tree analyses, and
then shows that there are further relationships with grammatical significance
but cutting across the sentence structure as diagrammed. These relation-
ships are labeled as "deep grammar". They are semologic valences, not
directly realized in the lexemics, but still recoverable from it. They can
be given a place easily enough if a network structure is seen underlying
the tree.

I have given two examples of fundamental matters of language organiza-
tion which are left unaccounted for in the conventional two-stratum

3 1 Nida , Eugene Albert , 1946, Morphology; the descriptive analysis of words, and
1949, Morphology; the descriptive analysis of words, second and completely new
edition, based on actual-language materials. T h e complete change in the character
of the problems seems to have diverted attention from the equally complete change
in the theoretical base.

32 Hocket t , Char les F . , 1958, A course in modern linguistics, pp . 246-260. (There
are revealing addit ional examples in chapter 30.)
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"Bloomfieldian" model. Stratificational grammar can handle these easily
and naturally.

THE TRANSFORMATIONAL-GENERATIVE MODEL

Something like the last argument is the now familiar chorus of the more
zealous transformational-generative linguists. They claim that their model
will account for certain aspects of language structure or behavior that
"constituent structure grammar" will not. In this they are right. But when
they assert that all other than transformational-generative grammars are
"constituent structure grammars" they are clearly wrong.33 Stratificational
grammar, for one, definitely is not. Moreover, a stratificational grammar
can be shown to have all the "power" that a transformational-generative
grammar has. The rules of a transformational-generative grammar can be
rearranged, with appropriate modifications in form but not ultimately in
effect, to fit into a stratificational framework. The result is a stratificational
grammar of a crude sort. Indeed, certain developments in transformational-
generative theory and practice since 1957 have been movements in precisely
that direction.34

But transformational-generative and stratificational grammars are not
simply equivalent in power, differing only in the arrangement of the rules.
There are some basic differences and these justify certain claims that I will
make on behalf of stratificational grammar, even though space does not
permit the full discussion that they merit. Each of them can now be partially
demonstrated; all will, I am confident, in due course be fully established.
Any one of them alone would constitute evidence for the superiority of one
model over the other.

1. A stratificational grammar can provide a workable basis for under-
standing and formalizing the processes of both transductions through lan-

33 See for example, Postal , Paul , 1964, Constituent structure: a study of contem-
porary models of syntactic description. Postal 's unders tanding of stratificational
g r a m m a r completely misses the point . Lamb ' s "representat ional ru les" (here called
"realization rules") d o "affect generative power" (p . 32) precisely because they do
"map one type of representat ion into another" .

34 F o r example, N o a m Chomsky, if I unders tood a brief oral presentat ion at the
C C C C meeting in N e w York , M a r c h 27, 1964, now holds that a language has a
"surface structure" relatable to the phonetics, and a "deep structure" relatable to the
semantics. (I do not know whether these terms come from Hockett, but they seem to
parallel his usage very closely.) The two are related through a set of transforma-
tional rules. This much of the model looks very much like a lexemic and a sememic
stratum and a set of semolexic realization rules. Most transformational rules find
their counterparts in a stratificational grammar in realization rules.
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guage. A transformational-generative grammar has insuperable difficulty
with one of the two.

2. A stratificational grammar can provide a simple and natural treatment
for such phenomena as anaphora, and so for many of the grammatical
features extending beyond the sentence. Transformational treatment is
labored and counter-intuitive at best.

3. Postal lists eight points where "constituent structure grammars" are
said to fail. His last is: "8. PSG cannot handle overlapping selectional
restrictions without extraordinary and inelegant complexities and repeti-
tions. The complexities are due to the cross-classifications of categories
found in language".35 In the discussion on the following page he says,
"Flaws of the 8th type cannot be overcome by transformational rules since
they are found in the part of the grammar which must be correctly char-
acterized before transformations apply. At the moment there is, I think, no
completely adequate way of dealing with them". Stratificational grammar
should have no trouble with this type of restriction. Indeed, it is precisely
this which most clearly indicates the necessity for a sememic stratum distinct
from the lexemic, each governed by its own inventory and tactic rules.

4. For a reasonable and useful degree of comprehensiveness, a stratifica-
tional grammar will prove simpler and clearer than a transformational-
generative grammar.

A transformational-generative grammar is theoretically designed to do
just one thing—to generate sentences. Actually, few advocates have been
able to maintain consistence in distinguishing "generate" in the sense of
'enumerate' or 'define' from "generate" in the sense of 'produce'. In fact,
their grammars are readily adaptable to a second function, the random
production of sentences. All that is necessary is to read the arrow as
"rewrite as" instead of "consists of" or the like.

To achieve efficiency in this function or functions, various shortcuts are
taken. For example, the phoneme is by-passed by a set of rules which go
directly from morphophonemes, alias "phonemes" (and roughly our mor-
phons), to phonetic specifications. Such shortcuts inevitably complicate
other possible functions of a grammar, or render them impossible. The
formalization of the transduction from phonology to semology seems to be
one casualty, and to my tastes, a most lamentable one. If a grammar user
wishes to program a grammar for a restricted use, he is free to by-pass any
part of the apparatus which he does not need. But such curtailments should
not be built into the theory of grammar, and the full apparatus must be
provided for in any scheme for the design of specific grammars.

35 Postal, Paul, 1964, Constituent structure, pp. 74, 75.
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I may seem to have denied my claim of greater simplicity. Avoiding
these shortcuts will bring some additional complexity into the grammar.
However, transformational-generative grammars have so much excess
ad hoc complexity that it is meaningless to speak simply of adding appa-
ratus. A change of form can be expected also to render some apparatus
unneeded. The substance of my claim is that any additions of appropriate
machinery can easily be off-set by greater savings.

Transformational-generative grammars are like "Bloomfieldian" two-
stratum grammars in confusing strata and intermingling rules of very differ-
ent natures,36 though there are great differences in the ways this is done.
If a language is tightly and systematically organized, this should most cer-
tainly introduce artificial complexity. A look at a sample of the rules in
any of the more copious transformational-generative grammars of English
seems to confirm this. And we must remember that all of them are very
far from complete in coverage. Their complexity is such that small exten-
sions in scope have become very major undertakings, not so much in finding
the facts as in integrating them into the statement.37

3 6 F o r e x a m p l e , Lees ' ru l e 1 (S —» N o m + V P ) a n d h is r u l e 5 (VC 0 P —» {Vp . V a c } )

are quite different. Rule 1 is properly read something like "S is composed of
Nom + VP"; rule 5 is properly read something like "VCOP contains two subclasses,
Vp and Vac." Other rules combine the two relationships in various ways. The rules
in transformational-generative grammars are said to be segregated largely on the
basis of the type of rule. But at least two very distinct relations are mixed in
the "phrase structure component". Moreover, the units are of more than one
kind. In rule 8 (V t r —> {Vt> Vx + P, VT + C}), most of the symbols represent,
in tagmemic terms, filler classes, but C is clearly a slot designation as it merely
marks a spot that will later be filled by a transformational rule. (All examples from
Lees, Robert B., 1960, The grammar of English nominalizations. Other grammars
available to me have similar problems.)

That transformational-generative grammars confuse strata is more difficult to
demonstrate briefly. However, the elaborate devices used to attain proper selection
of collocated subclasses of nouns and adjectives, for example, seem far better inter-
preted as misplaced semotactic rules. With a strict tree structure, the "phrase struc-
ture component" seems basically to represent lexotactic rules. It is clear that much
of the complexity in transformational-generative grammars arises from the efforts
to restrict collocations, such as those of nouns and adjectives, to ones that are felt
to be acceptable. It would be much more natural, and very likely much more simple,
to separate this function from that of "generating" a phrase structure, that is, to
distinguish sememic and lexemic strata, each with its own appropriate set of tactic
rules.

37 A model transformational-generative grammar of the dimensions of that pre-
sented in Chomsky, Noam, 1957, Syntactic Structures, can be quite misleading. As
such grammars grow in size, they quite rapidly increase in complexity. Rules
become longer and the symbolization more complex. The ones that I have been
able to examine all contain dead-ends, disconnected segments, duplicate rules, or
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There is, of course, a remedy. That is to sort out the rules into more
natural blocks and to eliminate some of the artificiality in statement of some
of them. But this means, in effect, to approximate the stratificational model.
Transformational-generative grammatical theory can be moved toward what
we are here describing. Therein lies its hope.

REALIZATION RULES AND MULTIPLE CONNECTEDNESS

As that approximation goes forward, sooner or later some rather radical
changes will have to be made. One of these must be to replace ordered
transformational rules (or certain of them3S) by unordered realization
rules. In another paper in this symposium, Sydney M. Lamb discusses
this point in some detail. It is, therefore, unnecessary to do more than men-
tion it here and to point out that the conception of realization rules cor-
relating co-existent structures is fundamental to stratificational grammar
and basic to some of the claims made in its behalf.

Another necessary change will be to introduce multiple connectedness

other errors of statement. These are not due simply to carelessness. I have tried to
write such grammars and I have tried to repair these. I find it a task very nearly at
the limit of intricacy with which I can cope. In particular, it seems especially difficult
to expand an existing grammar without leaving scars of old connections now severed.

That writing a grammar is difficult is no argument against any form of grammar.
Language is complex, and we must reconcile ourselves to finding that grammars are
complex too. However, much of the difficulty with transformational-generative gram-
mars seems to be in their form, rather than in the facts that they describe. The
burden will become intolerable as they approach the coverage of the standard one-
volume handbooks unless some major breakthrough in grammar-writing technique
is achieved.

Part of the trouble is in being too rigorous too early. Granted rigor is a desirable
end, it does not follow that a rigorous statement of a small fragment of the whole is
necessarily a step toward a rigorous statement of the whole. If rigor is attained by
the use of ad hoc rules, it may very well erect nearly impenetrable barriers to further
progress. This seems to me to be the case with transformational-generative grammars
of English.

38 The heterogeneity among the rules in the transformational component of some
grammars is extraordinary. For example, Lees' rule T24 (PI—»S) hardly seems to
meet the standard definitions for a transformation! The difficulties with the con-
stituent structure rules mentioned in footnote 36 can be multiplied in the trans-
formational component(s). We are told by one transformationalist that "A rule
of grammar may perform any of the following operations: deletion . . . , replace-
ment . . . , expansion . . . , reduction . . . , addition . . . , permutation . . . T rules
may perform any of them in any combination". (Bach, Emmon, 1964, An intro-
duction to transformational grammars, p. 70.) Actually, this statement does not
recognize the basic types of grammatical rules at all: constituency, realization, class
membership, mutation, instantiation. Transformational rules confuse all of the first
four.
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into the first set of tactic rules. That is, to make the operation of sentence
generation start in the sememic stratum with rules of appropriate form,
rather than in the lexemic with random fragments of semology tied on. Here
is one of the significant differences between a transformational-generative
grammar rearranged into a crude stratificational form and what we are sug-
gesting as a superior model. The network structure is significant, among
other reasons, because it provides a direct approach to anaphora and
various related phenomena. It makes it possible to be explicit at some
points where transformational-generative grammars are inexplicit.39 In
providing a better treatment of anaphora, it opens a real possibility of
handling all the grammatical features of discourses.

I recently put together a rough sketch of a stratificational grammar of
a non-European language.40 My objective, at first, was the quite traditional
one of generating sentences, and I was able to do this at least as satis-
factorily as in any of a number of previous attempts on a variety of models.
Then, quite by accident, I discovered that the grammar would cover whole
narratives as well as single sentences. Less had to be added to expand
the coverage than could be deleted as no longer required. In this language,
the stratificational grammar of whole narratives seems to be actually simpler
than that of sentences abstracted from narrative and examined separately.

This may be a special case, but I am not ready to concede that it is.
After all, a narrative is a much more natural unit of language than is a
sentence. Native speakers produce narratives with ease. We cannot claim
to have accounted for the sememics-to-phonemics transduction, much less

39 For example, transformational-generative grammars derive a sentence such as
'The man cut himself from an underlying string of the general form: 'the + man +
-ed -|- cut + the + man' (with appropriate phrase marker). To do so it is necessary
to require not merely that 'the + man' be identical in form in the two occurrences,
but that it be identical in reference. Otherwise the resulting sentence must be 'The
man cut him', or the like. A stratificational grammar would generate these sentences
from two distinct sememic networks: (Some details have been omitted for con-
venience.)

.actor .patient
man — cut - man

^past
'The man cut himself.' 'The man cut him.'

More complex examples indicate more clearly the advantages, but would require
more space to present.

40 The language is Kate of New Guinea. This grammar is not in publishable form,
being only a very preliminary sketch based on a quite limited corpus and on a previous
traditional grammar. In addition, the best form of statement for the semotactic rules
has not yet been established.
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the event-to-sound transduction until we can handle the linguistic features
of whole narratives satisfactorily.

This leads me to my final claim—one that is not susceptible of proof
or disproof, a matter, perhaps, only of taste. But aesthetics has as essential
a place in science as demonstration, for without it proof may readily be-
come vacuous. My fifth claim is this:

Stratificational grammar gives an intuitively more satisfying picture of
language organization than any other proposal yet made. I am not claiming
final answers or ultimate and indisputable truth. I am claiming a step
forward in our understanding, or, at least, the first tentative feeling for the
solid ground on which that step will be planted. Over the years to come,
many of the details I have here proposed will be corrected or completely
replaced. But I am confident that there will be no return to the place
whence we started. There will come a new view. As we have built on
"Bloomfieldian" principles, so I expect it to be built on stratificational.





THE ROLE OF PARAPHRASE IN GRAMMAR

H. Hiz

University of Pennsylvania

The goal of grammar is a formally correct and empirically adequate ac-
count of various grammatical structures of the language under study. The
sentential structures have an especially important role in grammatical
theories. A grammar, to be empirically adequate, must describe the set of
admissible sentences. It must also deal with regularities commonly felt and
obeyed by those who speak the language. Some similarities and differences
of sentence structures and certain relations between the structures are
recognizable more or less uniformly by speakers of the language. This
does not mean at all that the speakers have an explicit theory of the gram-
mar of their language. On the contrary, people seldom know their own
grammatical habits. They only have the habits. It is up to the grammarian
to discover and describe them. To make his task practical the grammarian
may start by exploring two fundamental facts about the language, facts that
are more accessible to empirical study than are the latent grammatical
structures. One of the facts is the presence in the language of ambiguous
sentences, i.e., sentences with more than one meaning. The other is the
presence of paraphrases, i.e., pairs of sentences with identical meanings.

Here someone may object and say that the proposed starting point is not
properly chosen because meaning is less concrete and harder to handle
scientifically than are syntactic structures. Such an objection would miss
the point. To be sure, it is difficult to say what meaning is and to determine
the meaning of any given phrase scientifically. However, we are asking not
for the meaning of a phrase but only whether the meanings of two phrases
are identical. It is true that we do not get reliable answers to the question
what the meaning of a given phrase is, but to the question concerning the
identity or difference in meanings of two phrases we can obtain reliable
reactions. It may even be true that there are phrases with no meaning. But
if any phrases have meanings, the sentences do. Besides, whether there are
meanings of sentences or of any phrases is of no consequence for gram-

97
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matical considerations. What matters is only that the speakers recognize
a sentence as saying the same as another sentence. This "saying the same"
is just a relation between two sentences and it does not presuppose some-
thing else, the "thing" said in each sentence. The ability of asserting a rela-
tion between two objects does not require the ability of recognizing in each
object separately a property which makes them so related. If somebody still
objects that we base the grammar on semantic rather than purely syntactic
components we may reply that this is unavoidable if our grammar is to be
empirically adequate. It is better to localize, control, and restrict the use of
semantics in grammar than to pretend that there is none. Furthermore, it is
a rather small part of semantics that is used for grammar. The more power-
ful concepts of semantics, such as truth and denotation, are not used here
at all. To determine the meanings of phrases one must employ those
powerful concepts; meaning depends on truth. But equality of meanings
does not. The weak semantics considers the comparison of sentences as to
their semantic equality or difference, and declares whether some sentences
are ambiguous or not. Empirically, if a speaker considers a sentence
ambiguous, he should be able to give two different readings of it, two para-
phrases which are not paraphrases of each other. The judgment of ambiguity
reduces therefore to two pronouncements about identity of meaning and
one about difference of meaning. If on the other hand a sentence were
judged unambiguous by a speaker, this would be equivalent to his saying
that no two sentences which are not paraphrases of each other are para-
phrases of it. But to assert this would require an examination of a very
large number of sentences, which is not feasible. That is why people often
fail to realize it when a sentence is ambiguous. When they do realize the
ambiguity of a sentence we can trust them only if they are able to give two
different readings of it. It is better not to rely on their mere feeling.
The negative answer to the question whether a sentence is ambiguous will
be not used in grammar. The positive answers, if backed by performance,
give information enough to construct the totality of grammar of the
language.

It must be understood that only one sort of ambiguity is of interest here,
the sort which is called grammatical ambiguity. There are other kinds of
ambiguity, or other senses of the word 'ambiguity'. Thus we say that a
sentence is occasionally ambiguous when it has the property that it may be
true when said by one person, in a given place, or at a given time, and false
when used by another person, in a different place, or at a different time.
E.g., It's cold is sometimes true, sometimes false, depending on the occasion
of its use. Secondly, there is the phenomenon of the so-called dictionary
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ambiguity. It occurs when a word has two different meanings. Thus the
sentence Springs are useful has more than one meaning because the word
spring has many meanings. Our grammarian may not be much concerned
with this sort of ambiguity, though it is an open and fascinating problem
whether the dictionary ambiguities are reducible to the grammatical am-
biguities. The distinction between a dictionary and a grammatical ambiguity
is made mainly by the fact that in the case of a dictionary ambiguity we give
paraphrases that contain different words (dictionary definitions) from those
present in the ambiguous sentence, whereas in the case of a grammatical
ambiguity we come up with a paraphrase which contains only words already
appearing in the ambiguous sentence. The only exceptions are those words
which are among the so-called grammatical constants. Their list is limited
and their use is unlimited; they occur independently of the topic of the
discourse.

When we say that the sentence

(1) John cuts easily
is ambiguous because it either says that

(2) // is easy for John to cut
or is paraphrasable by

(3) It is easy to cut John,

we are using the same words: John, easy, cut. The changes introduced in
paraphrasing are only those of word order and insertion or omission of:
it, is, to, -ly, -s, the constants of the grammar. (The list of constants in a
grammatical theory, although assembled arbitrarily in principle, is in fact
determined by their systematic occurrence in paraphrases. They must be
those segments which help in formulating the rules of paraphrasing: the
segments which are usually omitted or inserted among the component
words.) It may happen that an ambiguous sentence is paraphrased into
two sentences which in turn are paraphrases of each other. Such data fail
to expose the ambiguity and further paraphrasing is needed. Possibly some-
body may consider (2) and (3) paraphrases. But (2) and not (3) is a
paraphrase of

(4) It is easy for John to cut somebody or something.

(1), (2), and (4) are paraphrases of

(5) John cuts; It comes to him easily,
(5) is not a paraphrase of (3) or of

(6) It is easy for somebody or something to cut John.
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The presence of the word easily is essential for this analysis. When it
is absent, as in

(7) John cuts,
or when it is relegated to another sentence, as in (5) , there are no para-
phrases like (6) . However, the word easily does not have this effect in
the sentence

(8) Glass breaks easily.
If we imitate the operations performed on (1) we obtain among others

(9) Glass breaks; It comes to it easily,
and

(10) It is easy to break glass,
and they may all be considered paraphrases of each other. To put it in more
traditional terminology the verb break takes the middle whereas the verb
cut takes the middle only in presence of adverbs, like easily.

To take another example of an ambiguous sentence.

(11) There are numbers which are roots of a polynomial.
It may be paraphrased either as

(12) There are numbers such that all of them are roots of the same
polynomial.

Or it may read as

(13) There are numbers such that for each of them there is a polynomial
of which the number is a root.

As was the case in (5) we sometimes paraphrase a sentence by a text of
two, or more, sentences. In further discussion, for simplicity, we shall often
treat this text as if it were a single sentence.

Among many sentences into which a given sentence is paraphrasable
there are sets of sentences which are all paraphrases of each other. Let us
call such a set a paraphrastic set. E.g. (1), (2), (4) , and (5) form a
paraphrastic set, but (1) , (2) , (3) , (4) , (5) , (6) do not. A paraphrastic
set is called a maximal paraphrastic set if it is not included in another para-
phrastic set. It may be that in practices we rarely, if ever, reach maximal
paraphrastic sets and have to be satisfied with approximations to them. We
may be uncertain whether we have exhausted all possible mutual para-
phrases. The maximal paraphrastic sets, as well as their practical approxi-
mations, differ considerably in size. There are maximal paraphrastic sets
that contain more than twenty sentences, others consist of a single sentence,
a sentence which does not admit a paraphrase except itself. The size of a
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maximal paraphrastic set to which a sentence belongs is an indirect indica-
tion of the complexity of the sentence, independently of its possible
ambiguity.

The family of all maximal paraphrastic sets is not a partition of the
set of all sentences. For there are ambiguous sentences and they belong to
more than one paraphrastic set. The maximal paraphrastic sets are there-
fore not disjoint, and the relation of being a paraphrase is not transitive.

A grammarian compares paraphrastic sets with each other and finds
similarities between them. He observes that in many of them the same
constants appear or that the constants occur in the same combinations.
He records that the repetitions or permutations of non-constant phrases
coincide with the appearance of particular constants. The descriptions of
those similarities constitute the rules of paraphrasing. For such compari-
sons it is helpful to arrange the sentences of a paraphrastic set into an
order. We can then say that the change between, e.g., the first and the
second sentence of one paraphrastic set is the same as the change between
the first and the second sentence of another paraphrastic set. The order
in which we arrange the paraphrastic sets is arbitrary and a given para-
phrastic set may be ordered differently for comparisons with different
paraphrastic sets.

We find many paraphrastic sets each containing, say, four sentences of
the form

(14) a.! a2 Ci a3 C2', C3 C4 a3 C5 ax C6 a2', C3 C4 a3 C6 a2 ax', C6 a2 ax C4 a3.
For instance the paraphrastic set consisting of sentences (1) , (2) , (3) ,
and (15), is of this form. And so is the paraphrastic set consisting of
sentences (8) , (16), (10), and (17).

(15) To cut John is easy.

(16) It is easy for glass to break.

(17) To break glass is easy.

We call -s: Cu -ly: C2, it: C3, is: C4, for: C5, to: C6. (14) is the common form
of the two paraphrastic sets, each taken as an ordered quadruple of
sentences. Much fewer combinations of variables and constants actually
occur as forms of paraphrastic sets than are possible, even after we limit
them in length and consider only such combinations which are forms of
some sentences. A form of a paraphrastic set P is, therefore, a set of
ordered n-tuples of sentences, each n-tuple being a paraphrastic set, one
of which is P, where the n-tuples differ only in non-constant phrases. The
form can be represented symbolically as in (14). A form of a paraphrastic
set is sometimes called a battery of paraphrastic transformations (a termi-
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nology from my paper "Congrammaticality, batteries of transformations,
and grammatical categories", in Proceedings of Symposia in Applied Mathe-
matics, vol. XII, American Mathematical Society, 1961).

Innumerable paraphrastic sets containing two sentences each may be
of the same form. In other words, some single, paraphrastic change applies
to very many sentences. On the other hand, few maximal paraphrastic sets
are of the same form. The number and variety of forms which we may
obtain from noticing some similarities between paraphrastic sets makes the
set of all forms a description of language which is not transparent. To make
it more operative and more significant we have to impose a condition on
choosing the forms for our grammar. A reasonable condition for a suc-
cessful grammar may be to choose the forms in such a way as to have the
smallest number of forms representing all the sentences of the language
and all empirically given approximations to maximal paraphrastic sets.
But here scientific good taste must play the crucial role, though it is not
excluded that a procedure for finding an optimal set of forms will be
established. Let us suppose that such a set F of forms of paraphrastic sets
is chosen.

In F every sentence is represented and ambiguous sentences more than
once. A sentence is represented in F by a place in a form which is the place
the sentence occupies in the paraphrastic set of this form. Now it is easy
to formulate precisely what is ordinarily meant by a sentence as read in a
particular way. It is an ordered triple consisting of the sentence, the form
of a paraphrastic set, and a place in this form: the place occupied by the
sentence in the paraphrastic set of that form. Thus if R(S) is a reading
of a sentence, then

(18) R(S) =(S, f, n) where S is the nth element of a paraphrastic set of
the form f.

R(S) is in a (weak) sense a meaning of S and thus (18) can be taken as a
definition of one of many possible concepts of meaning. It applies to
sentences only.

A set of readings of sentences which are members of a paraphrastic set
is called an abstract paraphrastic set. And, similarly, an abstract para-
phrastic set is maximal if it is not a proper subset of another abstract
paraphrastic set.

Theorem 1. A is a maximal abstract paraphrastic set if and only if there
is a maximal paraphrastic set P of form f such that for every S in P // n is
the position of S in P, the ordered triple (S, f, n) is a member of A.

Theorem 2. Maximal abstract paraphrastic sets form a partition of the
set of all readings of all sentences of the language.
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For further considerations we restrict our attention to those forms f
which are elements of an (optimally) chosen set F of forms. Then we say
that two readings Rx and R2 of sentences Si and S2 are of the same type if
and only if

Ri(S1)=<S1,f,n>
R2(S2)=<S2,f,n>
and f is a member of F.

Theorem 3. The types of readings of sentences form a partition of the
set of all readings of all sentences.

Now we come to an important grammatical concept. If a sentence is
transformed into another within a paraphrastic set to which they both
belong, or if it is transformed into a sentence with reading of the same type,
or if those transformations are performed successively in any order, we
will reach only sentences which have some global similarity to the starting
sentence. From an indicative sentence we will not obtain a command or an
interrogative. Nor, usually, from a singular, a plural sentence (though
some plural and singular forms of words—but not entire sentences—may be
exchanged, as witnessed by (11) and (13) ) . The concept we are dealing
with now is more extensive than the concept of mood of the traditional
grammars. Still the word mood can be properly used in this new role.
We will say that two sentences Sx and S2 in their readings Rx and R2 respec-
tively are immediately of the same mood if there is a sentence S3 and its
reading R3 and there is a form f belonging to F such that either R i ^ ) and
R3(S3) are both represented in f and R3(S3) is of the same type as R2(S2)
or else R2(S2) and R3(S3) are both represented in f and R3(S3) is of the
same type as R2(S2).

Theorem 4. The relation of being immediately of the same mood is
reflexive {take R i (S0 =R2(S2) =R 3 (S 3 ) ) and symmetrical.

But this relation may not be transitive. A transitive relation of being of
the same mood is given by relation of immediate mood repeated a finite
number of times. Thus, two sentences Ri(Si) and R2(S2) are of the same
mood if there is a sequence of sentences Rn(Sn) , Rn+1(Sn+i),. . ., Rn+m
(Sn+m) such that R n (S n )=R 1 (S 1 ) , Rn+m(Sn+m) =R2(S2) and for each
Ri(n = i = n + m ) Ri(Si) is immediately of the same mood as R i+1(S i+1).

Theorem 5. The moods form a partition of the set of all readings of all
sentences.

Every sentence with a reading is of one and only one mood. The totality
of sentence readings is divided into disjoint areas. The partition into
moods depends in an essential way on the choice of the set F of forms. If
all the forms of F are descriptions of nearly maximal paraphrastic sets,
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there will be more different moods than in a case where F contains forms
corresponding to relatively small subsets of the maximal paraphrastic sets.
One is tempted to choose several sets of forms, F l 3 F2, etc. and starting
from each of them separately to perform the division of sentences into types,
readings, and moods. It may be that a comparison of different grammars
obtained from different sets of forms will lead to a deeper grammatical
theory of a higher order.

Language contains many paraphrases. The same thing is said in many
ways. One may feel that this is redundant. This alleged redundancy is
intrinsically connected with the presence of ambiguities. We explain am-
biguities by paraphrases. And we understand the presence of paraphrases
better by studying the role they play in resolving ambiguities. It may be
strongly suspected that every pair of paraphrases is used in explaining
some ambiguity, so that each of them is actually needed for clarification of
our utterances. This can be stated in a slightly weaker way.

Hypothesis. For every form f in F there is a set G of pairs of elements
of f, i.e. pairs of types of sentences, which satisfies the following conditions:

1) Every element of f belongs to a pair of G, thus all types appearing in
the form f are present in one or another pair of G;

2) For every pair (h, k) in G there are paraphrastic sentences a and ft
of types h and k respectively such that the ambiguity of a is partially
explained by paraphrasing a into ft, i.e. there is a sentence y which is
a paraphrase of a and not of ft.
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FORMULATIONS FOR DIVERSIFICATION

Diversification is the term I use for one of the fundamental properties of
linguistic stratification.2 This condition is present wherever a linguistic unit
has two or more alternate realizations on the next lower stratum. For
example, phonemes have alternate phonetic realizations; morphons (i.e.
morphophonemes) often have alternate phonemic realizations; the lexon
Vgood/ has alternate morphemic realizations in the forms good, better,
best; the sememic combination

FARMER <- agt -* KILL <- gl -> DUCKLING/

t /
past /

is realized lexemically in a variety of ways in the expressions the farmer
killed the duckling, the duckling was killed by the farmer, did the farmer kill
the duckling?, the killing of the duckling by the farmer, the farmer didn't
kill the duckling, having killed the duckling, the farmer . . ., etc. Instead
of accounting for such phenomena in terms of stratification and realization,
linguists have often attempted to deal with them by means of other formula-
tions, which can be called alternation, transformation, and classification.
To characterize them briefly, let us consider an abstract example in which
there are two upper-stratum units A and B such that A has the single
realization a while B has alternate realizations b and c. The alternative

1 This work is supported in part by the National Science Foundation.
2 For an account of these properties and examples see my "The Sememic Approach

to Structural Semantics" American Anthropologist, (in press). In that paper I use the
term 'representation' for what is here called 'realization'.
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formulations are diagrammed in Figure 1, and a brief characterization of
each is given below.

B

Realization

Alternation

Classification

Transformation a be

FIGURE 1

Alternation. This is actually only a partial formulation and one which
is clearly inadequate. Here the analyst simply says that b alternates with c.
This is approximately what Bloomfield did in part in Language (New York,
1933) when he characterized the morpheme as a combination of phonemes
and then observed that some morphemes have alternants (pp. 163-164).
(In part, however, Bloomfield used the transformation formulation.) He
did not really come to grips with the question of the nature of the mor-
pheme, and he left its relation to the alternants and to the phonemes
unclear. Another example would be a statement that the above-cited
variations on the theme of the farmer killed the duckling are in some kind
of alternation with each other, without carrying the analysis to the con-
clusion that there must be some underlying unity at a deeper level of the
structure, of which the alternants are realizations. In other words this
formulation falls into the category of what I'm told Kroeber used to criticize
on the grounds that the analyst has cleared away the brush but hasn't cut
down the tree.

Classification. Here the analyst would say that b and c are members of
a class B. There are two versions of this formulation only one of which is
illustrated in the figure. In the one diagrammed, the analyst also says that
there is a class A, of which a is the only member, while the other version
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would not have an A but would put a on a par with B. Thus the former
version is more nearly stratified. It recognizes that at some structural level
B can be treated as a single unit and that at this level the number of mem-
bers of the classes A and B is irrelevant. The other version puts a at
both levels so that it must serve in one relation to B and in another to b and
c. The classification formulation is the one in which we would say that a
phoneme is a class of phones and a morpheme a class of morphs. It can
be shown to be inadequate since the relation of realization is more com-
plicated than the class-member relation. The membership of a class may
be specified by a list of the members, but the realization of a realizate
requires for its specification the identification not only of the realizations
but also of the conditioning environment for each of them.

Transformation. I am using the term 'transformation' here in a general
sense to refer to the 'process' type of formulation at any level of linguistic
structure. Rules of the type which are familiarly called transformations
therefore exemplify just one type of transformation formulation. In this
approach one of the alternants, say b, is picked as the basic one and it is
sometimes (but not always) subjected to a transformation or process,
which changes it to c, whereas when it is not so subjected it remains as b.
On the other hand, a does not get subjected to any transformation and so
remains. The items a and b thus serve in two functions, at two different
periods in a fictional time span.3 At the later period b alternates with c
(and both are coexistent with a) whereas b also serves as the source of c and
as such is in a different relation to a, which also exists at the earlier period.
The process approach is more nearly adequate than the two preceding ones
and is not as easily disposed of. The appropriate type of rule for this kind
of formulation, like the realization rule (and unlike the class-member rule),
includes specification of conditioning environments, and indeed it is
undoubtedly because of. this similarity as well as because modern synchronic
linguistics grew out of diachronic studies that process formulations came
to be used for stratificational phenomena.

In the case of the process relationship, the prior item, e.g. b, is differ-
entiated from the resulting items, e.g. b and c, by its existence prior to the
operation of the process. It must therefore be viewed as existing on the
same stratum as the mutants which correspond to it; i.e. there is no need

3 The more sophisticated practitioners of this approach are apparently aware that
the time span which it uses is fictional and has nothing to do with either of the two
aspects of real time passage which are relevant to linguistics, namely that of dia-
chronic linguistics and that involved in the production and decoding of discourse
(that which we reflect in linguistic notation by writing from left to right).
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for stratificational distinctions as well. Thus, in process morphophonemics
the morphophonemic processes are applied not to morphophonemes but
to phonemes or, for some practitioners, to phonetic features. It is true that
this practice is not universally followed, but one can easily rule out the use
of both stratification and process to differentiate the "before" from the
"after" as using two different entities where only one is necessary. And
that, of course, is multiplying entities beyond necessity.

In other words, the essential difference between stratification and
process is that the b which exists prior to the transformation is b and not a
different entity B. Thus the thoroughly consistent process approach would
be one in which phonetic features were used instead of phonemic, and in
which they would be present also at what would correspond to the next
higher stratum, and so on up to the highest stratum. In other words, a
consequence of a consistent process approach is that at the highest stratum
(at which we might appropriately want our units to have some direct
relation to meaning) the units will consist of phonetic features. And we
find that precisely this property is present in what I understand is the
current version of Chomsky's theory. The distinctive features are now
introduced at his deepest structural level, even before the transformations.4

By contrast, in the stratificational approach the phonetic distinctive features
are not introduced in a generative description until the conversion from
the phonemic stratum to the phonetic.

The transformation or process type of formulation and its relation to
realization are examined in detail in the remainder of this paper.

APPLICATIONS OF TRANSFORMATION FORMULATION

First we should distinguish the various ways in which transformation or
process formulations have been applied in linguistics. They have apparently
been used in four different functions:

1. For Conflation of Concatenation and Realization. The first involves
a confusion or blending of two relations, namely realization and the one
involved in tactic combination. There are two well-known ways in which
this type of process formulation has been used, namely Sapir's morphologi-
cal processes and Chomsky's optional transformations. Suppose that (in
terms of a stratificational account) we are dealing with a lexon Vgood/
which can occur with another lexon V e r / and that there are realization
rules (which define the realizations of the lexons in terms of their environ-

4 In an earlier version presented in his paper in the preprints of the Ninth Interna-
tional Congress of Linguists, they were introduced right after the transformations.
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ments) such that the realization of Vgood er/ is better. We would account
for better, using a stratified approach, in terms of two separate phenomena:
(1) the fact that a particular lexon is combined with another, a tactic
phenomenon, and (2) the fact of how this combination is realized on the
next lower stratum. These two separate facts are combined into one in
the morphological process approach, in which (if one is consistent and
refrains from multiplying entities) there are no morphemes; instead there
are two kinds of things, roots (which are phonetic or phonemic entities
depending on whether a phonemic stratum is recognized) and morphological
processes; and words are accounted for in terms of the application of
morphological processes to roots, i.e. a process of suffixation plus suppletion
in the case of better, in the case of worse just suppletion, in the case of
taller just suffixation, and for longer just suffixation but of a different suffix
than for taller (namely one which begins with g), unless the processist is
willing to partially stratify and set up the root long in a basic form (having
final g) which doesn't actually occur.

Most linguists (I hope) don't do this kind of thing any more at this
level, but more recently it has been going on at a higher level, namely
that of Chomsky's transformations (although Chomsky has now revised
his theory so that this conflation is no longer present).5 In a stratified
account there are sememic units occurring in various combinations as
specified by semotactic rules; and there are realization rules which specify
how the sememic combinations are realized on the lexemic stratum. Instead
of this the "lexological process" approach would have (similarly to the
morphological process approach) two kinds of entities at the highest level,
namely items and lexological processes (called transformations) to which
these items can be subjected. For example, there would be a negative
transformation which would be applied to a "sentence" to transform it from
positive to negative (whereas the stratified account would have a negative
semon occurring with other semons as specified by semotactic rules and, as
a separate phenomenon, the realization of the combination as, say, the
farmer didn't kill the duckling). Notice that just as morphological processes
were applied to phonetic or phonemic entities, i.e. to things of the same
kind as what emerges from the operation of the processes, so the lexological
processes are applied not to semological networks, but to constituent-
structure trees, i.e. entities which are like those found on the lexemic
stratum.

As mentioned above, the new version of Chomsky's theory accounts for

5 Chomsky presented this revision in a lecture given at the University of California,
Berkeley, on 25 February, 1964.
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these phenomena in a more nearly correct way. All the significant elements
which will be present in the sentence are now introduced during the original
constituent-structure rules, so that now the transformations have the sole
function of converting from what he calls the "deep structure" to the
"surface structure". They do not add any new material. There are no
longer, in other words, any optional transformations. (Chomsky's system
is still only partially stratified, however, since his interstratal conversion is
done with rules of a process type instead of realization rules.)

So it may be safe to say that this first type of process formulation is not
widely used any more, except perhaps by followers of Chomsky who
haven't yet heard about his new system.

2. For Concatenation and Classification. In a stratified system there is
a set of tactic rules for each of the structural strata, which characterize the
set of well-formed combinations of units of that stratum. Each such rule
is a statement about a set. On one side of the rule is given a symbol for
the set, on the other side a specification of the membership of the set, either
by listing (if it is a set whose members are ultimate constituents) or in
terms of other distribution classes (whose membership is in turn specified
by other rules). A specification of the latter type might be

A N ,

which means the set of all strings an such that a is a member of A and n
is a member of N. Without going into such rules in detail I want just to
state here that the only relations involved in tactics are the class-member
relation and that of concatenation (or some other type of combination, in
the case of a stratum on which units occur in non-linear combinations) and
that each tactic rule is merely a statement about the membership of a set.
This is a simpler type of rule than those required for realization and for
mutation (i.e. the type of relation involved in linguistic change) and the
tactic relations should of course be kept distinct from these more complex
ones. But we find that Chomsky and his followers use replacement rules
both for this function and as a substitute for realization (see %3 below),
and one hears Chomsky making statements to the effect that a noun phrase,
say, is "realized as" or "represented by" an article plus a noun.6

6 It is true that Chomsky and the more sophisticated of his followers are aware
of differences in the form of the different kinds of rules involved, and one might
think they would thus be able to avoid confusion in their own minds despite the
use of the same symbol (i.e. the arrow) and same set of locutions (is rewritten
as, is replaced by, is represented by, is realized as) in all of the types of rule. But
there is evidence that they are not entirely successful in this attempt, and it is quite
certain that students and those followers who are not experts readily get confused.
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3. For Realization. The process type of formulation is perhaps best
known and most widely used in this function, and it is this application that
I will be concentrating on below. Examples are the use of ordered rewrite
rules for morphophonemics, and the transformational rules of Chomsky's
new semi-stratified system, which convert from his "deep structure" to his
"surface structure".

4. For Mutation. If we use the term 'mutation' for the relation involved
in linguistic change, then it is for the mutation relation that ordered replace-
ment rules, i.e. process statements, are properly used. Here the property
that the items existing prior to the process are of the same kind as those
resulting from it (e.g. both phonemic) is entirely appropriate. Of these
four types of application of process, this is the one (and the only one) where
it belongs. Process formulations and the study of process rules are valuable
for that reason. But in synchronic linguistics they are out of place. (In the
sequel I shall use the term 'mutation rule' interchangeably with 'process
rule', 'rewrite rule', and 'replacement rule', and I shall focus on the
differences between this type of rule and the realization rule.)

MUTATION AND REALIZATION

The function of a set of realization rules is to specify how the elements
of a stratum are realized on the next lower stratum. Each such set of
rules may be thought of as a code relating two neighboring strata. The
names semolexemic, lexomorphemic, and morphophonemic may be used
for the three sets of realization rules relating the four structural strata of a
system with sememic, lexemic, morphemic and phonemic strata, and there
are in addition the rules defining the phonetic realization of the phonons,
i.e. the elementary units of the phonemic stratum. (To keep the termi-
nology consistent these would be called phonophonetic rules, but I am not
insisting on that term.)

The realization rule, in its simple form (some modifications are described
below), consists of (1) a realizate, or the name of the rule, which is an
element of the upper stratum, and (2) a list of one or more subrules.
Each subrule specifies (1) an environment, expressed in terms of upper-
stratum elements, and (2) the realization which the realizate has when it
is in that environment. In some cases (where there is free variation) a set of
freely-varying alternate realizations is given in the same subrule. In the
notation which I use, each subrule is introduced by " || ", which may be
verbalized as "when in the environment", and the realization (or set of
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freely-varying realizations) is introduced by " / ", which may be verbalized
as "is realized as". An abstract example is the rule

w || x - y / z
II t - u / v

Here w is the realizate; each of x, y, t, u, . . . is either (1) zero (i.e.
nothing), meaning any combination of upper-stratum elements, or (2) a
string of one or more symbols each of which is either an element of the
upper stratum or a cover symbol;7 "--" identifies the position of the
realizate in the environment; "—" means "in any environment"; and each
of z, v, . . ., s is a combination of zero or more elements of the lower
stratum or, in the case of free variation, a set of such combinations. The
ordering of the subrules is significant in that a given subrule applies only
if none of the preceding ones does.8 Thus the environment symbol "—"
means "everywhere" if it appears in the first (hence only) subrule and
"elsewhere" (i.e. in any environment other than those specified above) if
it appears in the last. For some purposes it is convenient to adopt a
notational convention whereby, if it is economical to write the realizate
with the same symbol as that used for the realization given in the last
subrule, that subrule may be omitted. (But note that since the realizate and
the realization are on different strata, use of the same symbol does not
mean that they are the same unit.)

Now one might ask if this is really different from the mutation rule.
Isn't it the case, one might say, that we could restate the rule in the
following way, in which the arrow means "is replaced by":

w 11 x~y —» z
llt-u -*v

7 The restrictions on use of cover symbols are such that any preceding or following
environment is a regular set, in terms of automata theory.

8 Thus the list of subrules defines a partition of the set of all possible contexts in
which w may occur, even though the sets of contexts as defined overtly by the
individual subrules may overlap.
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or even in the form

xwy —» xzy
twu —»tvu
w —» s .

Aren't these statements formally equivalent, and aren't these alternative
symbolizations and their accompanying verbalizations just different ways
of stating what is really the same thing? The answer is no. And one lesson
to be learned from this answer is that one cannot know what the structure
of a system is just by looking at the form of the individual rule. One
has to look at the structure of the whole system and at the way in which
the parts of the rule are defined. Or, one good way to see the difference
is to look at the way the rules operate. This we shall do below in order
to make the difference quite clear, but first it may be helpful to look at
a couple of simple examples.

It is easy to see that the last formulation above leads to an entirely
different result from that of the true realization rule. The realization rule
above tells us only about the realizations of w, but tells us nothing about
how x, y, . . . are realized. For all we know there are rules to the effect
that

x 11 ~w/p
y || w-/q,

in which case the realization of xwy is not xzy (as in the rewrite rule
above) but pzq. This difference (between the correct result and the in-
correct one) is a consequence of the fact that for realization the two strata
are entirely distinct from each other, and the environments of the realiza-
tion rules are stated in terms of the upper stratum, while the realizations
are on the lower stratum. In other words, everything to the left of the
" / " is on the upper stratum, while what is at the right of it is on the lower
one. The set of elements of the upper stratum is disjoint from that of the
elements of the lower one (except that both have the empty string as a
member), and so a formulation of the type

xwy —> xzy

cannot be used since in it the x and y at the left of the arrow are the same
units as those at the right. In other words this type of rule is possible only
in an unstratified system.

Let us now consider a hypothetical morphophonemic example, in which
the following rules apply:



114 SYDNEY M. LAMB

where # is word juncture and 0 is zero (i.e. the empty string). Then the
phonemic realization of the string M/kati/ when it is followed by M/#/
(assuming that M/ka/ is realized as p /ka/) is p/kac/, since both M/t/
and M / i / are in the specified environments. But if we restate the rules
as mutation rules we have

2. 111 ~ i -> c,
in which I have written the rule numbers to call attention to the fact that
rewrite rules are ordered. Applying these rules to the same string we get
kati -» kat. And there the process stops, because after rule 1 has operated,
t is no longer in the proper environment for rule 2. But with realization
rules the environment is on the upper stratum and it does not get replaced.
The "output" of a realization rule does not replace anything; it belongs
instead on the lower stratum.

Of course, to get the right answer one can state the rewrite rules in the
opposite order:

1. 111 — i —> c
2. i | | ~ # - > 0 .

Then we get kati (when followed by # ) —> kaci —> kac, which is correct.
Now, what if in some other dialect the phonemic realization is p/kat/?

Then the ordering tried first above for the rewrite rules would be correct,
and the proponent of ordered rewrite rules might wonder how we would
handle this with unordered realization rules. Well, in terms of stratification,
the situation is simply that the rule for M/t/ applies before non-final M / i /
but not before M / i # / . Thus the rules for this dialect would be written

t | | ~ i # / c _

(and they could of course have been written in either order), in which # is
a cover symbol meaning "any morphon except #" . At this point we can
expect that the champion of replacement rules will say, "Aha! You have
had to use an extra symbol in the statement of the conditioning environ-
ment, namely # . " To which my reply would be, "Aha! You have had to
use two extra symbols in your rules, namely the digits 1 and 21". Those
digits cannot be ignored. They are technically an integral part of the
ordered rule, since the ordered rule is ordered. In other words, the ordering
is not free, when we are computing degrees of complexity by counting
symbols. An ordered set is a more complex object than an unordered one
and, in particular, each rule of a set of ordered rewrite rules is, formally
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speaking, paired with a positive integer. So every rewrite rule has an
extra symbol, namely the rule number.

So here we have another difference between the two types of rule. The
realization rule does not have a rule number, except in the sense that
the rule number is the realizate itself. And it is instructive to think of
the realization rule in these terms. I stated above that the realizate could
be considered the name of the rule. It can also be considered the rule
number, which is equivalent, or the location of the rule in a production
system. That is, the morphon M / t / is, structurally speaking, the name or
number or location of the rule which provides certain realizations that
speakers of the language treat as in some way equivalent. And the occur-
rence of a morphon is simply a specification that a particular morpho-
phonemic rule is to be executed. If we wanted to we could number the
realization rules but if we did so these numbers would replace the alpha-
betic symbols now used. Such a concept is not applicable in the case of
mutation rules, for which the units corresponding to morphons are "objects"
which get operated upon.

These considerations will become clearer if we consider the procedures
for using the two types of rule. In the stratified system the encoding from
one stratum to the next lower one can be accomplished in a single left-to-
right pass through each string to be encoded. For each element ei of the
string ex . . . en to be encoded we go (directly) to rule ei and execute it.
Since the subrules are ordered, the execution consists of testing the en-
vironments specified in the successive subrules one by one until the one
which applies is encountered, at which time we (do not rewrite ej but
instead) put out the realization (which is in turn a specification that one or
more rules of the next lower code are to be executed).

In the case of mutation rules, on the other hand, a separate pass must
be made through the string for each rule. Here the rule numbers specify the
order in which the successive passes are to be made through each string.
The execution of the individual rule is also more complicated, since it in-
volves two parts. First, each element of the string must be looked at
to see whether it is one to which the rule may apply. Whenever an element
ei is encountered to which it may, then the operations of testing the succes-
sive environments are performed as in the case of the realization rule. When
an applicable environment is found, then ei is replaced by the symbol or
symbols specified by the subrule having that environment. Note that such
rewriting destroys what was previously there, namely ei} so that the formu-
lator of the rules must have made sure that this et is not a part of a con-
ditioning environment for any following rule. In other words, each rule
must be placed into the ordered sequence in such a way that (1) no pre-
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ceding rule has already altered the conditioning environment of ei and (2)
ei will not be part of the conditioning environment in any following sub-
rule. It is this property of rewrite rules which makes it essential that they
be ordered and which evidently also accounts for various other complica-
tions in process descriptions. Thus much of the complexity seen in a
transformational grammar is the result not of complexity in the language,
but of an artificial restriction imposed by the type of rule being used.

There is another difference, one which at first glance might appear to
favor the mutation rule. In the mutation rule it is not necessary that the
subrules collectively cover all possible contexts in which the element can
occur. If none of the subrules applies, then the element is not rewritten at
all.9 The corresponding situation is not possible for realization rules
because the set of upper stratum elements and that of lower stratum ele-
ments are disjoint sets. Therefore there must always be a realization, even
for elements which have the same realization in all environments. This
consideration relates to Figure 1 above, in which we had separate units A
and a even though a was the only realization of A. As I said, this differ-
ence might seem to favor the mutation rule, but only at first glance. For
if the user of process rules wants to take advantage of this property of
the process formulation he can do so only by having present at the earlier
period in the fictional time span those elements that he has to end up with
at the completion of the process. Thus in the Chomsky system the phonetic
distinctive feature matrices are introduced very early in the generative
heirarchy even though they are not needed (and in fact are very cumber-
some) until near the end; whereas in a stratified generative system the
phonons (i.e. the components of the phonemes) are not introduced until
the time of the morphophonemic rules, and the components present at the
top structural stratum are not phonetic but sememic.

Let us summarize the differences between mutation and realization by
means of the following table.

Properties of Mutation Rules Properties of Realization Rules
1. Ordered (i.e. each rule is paired with 1. Unordered; realizates are names of

an integer). rules; single pass through string.
Consequence: multiple passes, through
string.

2. "Output" of rule replaces input 2. "Output" of rule is name(s) of other
(which is no longer available as en- rule(s); input is unaffected,
vironment).

3. Items can remain unchanged (but if 3. Every item has a realization (i.e.
they do their final composition must lower-stratum elements not present at
be present at beginning). beginning).

9 This property is quite appropriate to the proper use of these rules, which is for
mutation in diachronic linguistics.
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REALIZATION FORMULATION VARIATIONS

The description of the realization rule given above characterizes what
may be called the simple form of the rule. A slightly different form is
needed for semolexemics, since the realizates here do not occur in strings
but rather in networks. The specification of environments in subrules must
therefore take a somewhat different form. In addition there are various
modifications available which allow descriptions of certain phenomena
sometimes encountered at lower levels to be somewhat simpler and more
realistic than is possible for the simpler form of rule. These modifications
buy simplicity of the rules when dealing with these phenomena, at the
cost of additional meta-rules in the system which specifies the form of rules
in a well-formed linguistic description. I will mention them briefly for the
record although I cannot give full explanations in this brief paper.

First we may briefly consider the phenomena of portmanteau realization,
empty realization, and anataxis,10 all of which can be handled by the addition
of one device which is apparently needed anyway for semolexemic rules.
This device is the numerical superscript, to be attached to certain symbols
appearing in the specification of environment in subrules. The function of
a superscript is to specify a deviation from the usual order of execution
of the rules. (Recall that the usual order is that in which the realizates
occur.) For example, to take care of a case of metathesis for which a
process treatment would use the rule

y(p,t,k)-»(p,t,k)y11

which actually changes the order of the units, we would use superscripts
to specify that the rule for the stop of the upper stratum is to be executed
before that of y, as follows:

y| |-2(p,t,k)Vy.
Here there is no reordering of elements, since realization rules do not ever
change the realizates. The rule has merely specified that instead of the
usual left-to-right order of putting out the realizations, that of the stop is
to be put out before that of y.

Portmanteau realization can be handled without any special devices
(and for that matter so can metathesis at the cost of a little simplicity and
realism), by rules like these (which are lexomorphemic):

er || b a d - / 0 .

10 For descriptions and examples of these phenomena, see "The Sememic Approach
to Structural Semantics" (cf. footnote 2 above).

11 The expression in parentheses is an "ad hoc cover symbol" having the values
p, t, and k. This example of metathesis is presumed to be present in Zoque on the
basis of problem 52 in Nida's Morphology, (Ann Arbor, 1949).
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But such a formulation tends to strike the intuition of native speakers as
being less than completely realistic, since worse would seem to be the
realization of the combination L/bad er/, not just of Vbad/, which indeed
is why we call it a case of portmanteau representation. A convenient
notational convention for this phenomenon (which can also be used for
metathesis) would allow the rule

bad er 11 --/wars.

But it must be understood that this is merely a notational convention for
what, strictly speaking, should be written

bad 11 ~ er°/wars,

where the zero superscript indicates that the rule for this L/er/ is not to be
executed at all (since the realization given in this rule is that of the combina-
tion L/bad er/). The notationally convenient form of this rule violates
the requirement that the realizate for any rule must be a single element, a
requirement which is necessary to the manner of operation of the rules
described above.

In empty realization the realizate is zero. To handle this phenomenon
without superscripts it is necessary either (1) to in effect deny it any special
status and treat the empty realization as a part of the realization of the
element preceding the zero realizate; or else (2) to have a rule with a zero
realizate and to go to it (when encoding) after the execution of the rule
for every non-zero realizate. In the formulation which allows superscripts,
however, an environment expression can contain

. . . - 0 l . . .
to specify that rule 0 (i.e. the rule for the zero realizate) is to be executed
next. The superscripted zero would appear only in rules for elements which
can precede the empty realizate. Thus the rule for the zero realizate is
executed only when, as it were, specific instructions to do so are given.

The "output" part of a realization rule is a specification that certain other
rules are to be executed, except where the realization is zero. In the rule as
described so far these other rules are realization rules at the next lower
level of coding. The following example illustrates a type of simplification
that can be achieved by modifying this feature of the rule. These rules
describe a morphophonemic situation in Monachi (or Mono), a Utoaztecan
language of California. (Square brackets in the specification of an en-
vironment mean that the enclosed element(s) may be present or absent in
that position.)
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w || (e,a,o)h-(a,e)/qw

| lh - /k w

kw | | (e,a,o)[h]-(e,a)/qw.

That is, M/w/ is realized as a labialized stop when preceded by M /h/ and
the stop is velar or postvelar depending on the surrounding vowels; but
M/kw/ is realized as p /qw / in the same vocalic environment for which M/w/
has that realization. (In some vocalic environments p/kw/ and p /qw /
contrast, so they are phonemically different.) The rules as stated in this
simple form contain a redundancy in the specification of this vocalic en-
vironment, which can be eliminated by the adoption of a meta-rule which
will allow us to state the rule for M/w/ in a slightly different form.

First, however, let us pause to make a comparison with how this phe-
nomenon could be treated by the mutation rule. One way to write mutation
rules for it is:

1. w || h >kw

2. kw | | (e,a,o)[h]-(e,a)^qw .

Here the vocalic environment has to be stated only once, since the second
rule will apply both to "original" kw and to the kw which is "derived'.' from
original w. But this economy is achieved at the cost of making these rules
ordered.

We should also note here an important factor which has not been made
explicit in the notation so far. In the process rules above, the symbols of
the notation can be taken either as (1) denoting structural elements or as
(2) convenient notational abbreviations for what are really bundles of
phonons or of distinctive features. If the former alternative is chosen, then
all the rules of this type must be followed by another list of rules which
will convert the elements of the final output string into their components.
For example, there would have to be rules such as the following (if phonons
are used rather than binary distinctive features, which are more compli-
cated) :

Cl
kw -» VI

Lb

Cl
qw -* Pv

Lb

where Cl stands for "closed", VI for "velar", Lb for "labial", Pv for "post-
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velar"). If the other alternative is adopted then the components are the
elements which are really present at the beginning of the sequence of mor-
phophonemic rules, and all the symbols in the two ordered mutation rules
above are really abbreviations. In other words, according to this formula-
tion the rules are actually the following:

Cl
1. L b | | G m ~ - > V l

Lb

v Cl Vo
2. V l | | ; ° [Gm] - - L o ^ P v .

LbLb
In measuring the complexity of a list of rules it is of course the actual
structural meaning of the rules which must be measured, not the notation.

What, then, is the relation between the notation and the actual situation
for the realization rules above? The answer is implicit in the description
of the realization rule already given. It is that each alphabetic symbol to
the left of "/" stands for a morphon, which is an indivisible structural ele-
ment of the morphemic stratum, while each phonemic symbol, i.e. each
symbol at the right of "/", is an abbreviation for a bundle of phonons. Thus
these rules may be stated without the use of any abbreviations or nota-
tional conventions as follows:

Cl
w || (e,a,o)h—(a,e)/Pv

Lb

Cl

Lb

—/Lb

Cl
(e,a,o)[h]~(e,a)/Pv

Lb

Cl
—/Vl

Lb

Cl
qw|| __./Pv

Lb.
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Now we are ready to introduce the variation hinted at above, which
allows us to let the "output" of a realization rule refer to another rule at
the same level of coding in order to eliminate redundancy. For this type of
reference we can use "|" instead of "/". Then the above rules can be
restated as follows:

w | | h - |kw

| | - / L b

k - j | (e,a,o)[h]-(e,a) | qw

Cl
|| - / V l

Lb

Cl
q- || —/Pv

Lb.

Whereas "/" is to be verbalized as "is realized as", "|" is to be verbalized as
"is realized in the same way as". In terms of the operation of the rules,
the difference between the two types of output is simply a difference of
whether the specified rule(s) to be executed are at the same level of coding
or the next lower one. Notice that this elimination of redundancy is
achieved without resorting to ordered rules, and that the properties of the
realization rule described previously are still retained in this version.

To illustrate, let us take the form M/7ahwehci/ 'her grey hair'. Alterna-
tive treatments by the stratificational formulation and by the last process
formulation above (in which the phonons are already present at the be-
ginning of the morphophonemic rules) are shown below.

Realization Morphemic stratum: 9 a

Phonemic stratum: Gl y

Mutation Stage 0 Gl ^o

Stage 1 Gl V o

Stage 2 Gl

Lo

Vo
Lo

n

Gm

Gm

Gm

Gm

w
Cl
Pv
Lb

Lb

Cl
VI
Lb
Cl
Pv
Lb

e
Vo
Lo
Fr
Vo
Lo
Fr
Vo
Lo
Fr
Vo
Lo
Fr

n

Gm

Gm

Gm

Gm

C 1

Cl
Gr

Cl
Gr

Cl
Gr

Cl
Gr

Vo
Hi
Fr
Vo
Hi
Fr
Vo
Hi
Fr
Vo
Hi
Fr
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Another version of the realization rule would be that which allows for
indirect specification of conditioning environment. This device involves an
extension of the cover symbol (which is available for the "simple" type of
realization rule, but which isn't treated above for lack of space). The usual
cover symbol (such as "V" or "C" in morphophonemic rules) can be con-
strued structurally as a reference to another rule (unless it is an ad hoc
or self-defined cover symbol, such as (e,a) in the rules above), namely a
tactic rule which specifies the membership of the set V or C or whatever it
may be. The indirect environment is like a cover symbol but it calls for
reference to another realization rule rather than to a tactic rule. To
illustrate, the first subrule for M /k w / in the last formulation above, using
this device, could be stated in the following way, where pointed brackets
" < . . > " are used to enclose the indirect environment:

k WH\Lo/ [ h ]" ( e 'a ) | q W

The symbol <(\ ° j> is a cover symbol for morphons whose realization has

the components Vo (vocalic) and Lo (low). Whether this symbol is
simpler than the alternative (e,a,o) for the same set of morphons is open
to question, but there are circumstances in which the use of this device
seems to provide clearly simpler rules.



'SEQUENCE' AND 'ORDER'
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Both speech and the linguist's description of it are, or at least are often
considered to be, unidimensional, the first in time, the second horizontally
along the written page. The problem to be discussed here is, in its simplest
terms, 'How far if at all, ought this shared feature of unidimensionality to
determine linguistic analysis?' To distinguish between the single time di-
mension of speech and the single horizontal dimension of linguistic struc-
ture, J. R. Firth used the terms 'sequence' and 'order'. The terms are not
clearly defined by Firth; the relevant quotations are "In these structures one
recognises the place and order of the categories. This, however, is very
different from the successivity of bits and pieces in a unidimensional time
sequence.", and "Elements of structure, especially in grammatical relations,
share a mutual expectancy in an order which is not a sequence.".1 A more
detailed statement, which I believe to be a fair interpretation of Firth, is to
be found in M. A. K. Halliday. "Structure is made up of elements which
are graphically represented as being in linear progression; but the theoretical
relation among them is one of 'order'. Order may, but does not necessarily
have as its realisation, sequence, the formal relation carried by linear pro-
gression; sequence is at a lower degree of abstraction than order, and is one
possible formal exponent of it. A structure is thus an arrangement of ele-
ments ordered in 'places'. Places are distinguished by order alone; a
structure XXX consists of three places." 2

Sequence, then, is of the observable speech events, order of the linguist's
constructs. The problem is to decide to what extent sequence is, or should
be, an exponent of order (I use, with Firth, the term 'exponent' for what
Trubetskoy called 'realisation' and Pike 'manifestation'—Halliday's use
is a little different). I am not suggesting that all features of speech in their

1 J. R. Firth, "A synopsis of linguistic theory", Studies in Linguistic Analysis (Spe-
cial volume of the Philolical Society, Oxford, 1957), 5 and 17.

2 M. A. K. Halliday, "Categories of the theory of grammar", Word, 17, 3 (1961),
254-5.
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most directly observable form are in sequence. It is merely that we are
here concerned with those features that are sequential. For there can be no
denying that in the utterance 'cat' the velar plosive precedes alveolar
plosive and in John hit Bill, John precedes Bill. Nor, of course, am I
unaware of the fact that not all linguistic statements are made in terms
of an 'ordered' (linear) structure.

Two extreme views are obviously possible on the question 'What is the
relation between sequence and order?'. First, we may say that order is
wholly determined by sequence, the order of the linguistic elements is
identical with the sequence of those parts of the speech events they are in-
tended to characterize. This is implicit in what C. F. Hockett3 has called
the 'size-level' view of language, in which elements at each level occupy the
same relative position as clusters of lower level elements of which they are
composed. Secondly, we may say that order is wholly independent of
sequence; if sequential features are relevant to the linguistic statement they
are characterised by some means other than order. The point of view
here is taken to its logical extreme by Hjelmslev and Uldall who say "in
glossematic, as in logical algebra, ab is the same as ba . . . and the order
in which functives are written should not be taken as having any signifi-
cance.".4 Unfortunately this is never developed; they go on "since . . .
order is utilised as a distinguishing feature in the linguistic expression . . .
it is obviously necessary to devise some means of differentiating, e.g. fist
and fits; but that is a problem which does not concern us here and which
will be dealt with later". But it is never dealt with.

The first view, though once firmly held, cannot be justified if we wish
to make a statement in terms of ordered structure about any of the following
characteristics of a language.

(a) Features such as discontinuity and conflation. The first implies
that what is a single item in the structure has as its exponents two or more
elements that are separated in sequence. Conversely the second implies
that two or more items in the structure have a joint set of exponents that
cannot be sequentially divided.

(b) Non-contrastive variations of sequence. If we do not wish to
indicate these variations by a variety of structures we may set up one
structure only, but clearly the order of the elements of this one structure
cannot correspond to the variety of sequences. Halliday,5 for instance,
considers The man came(,) from the Gas Board where the man . . . from

3 C . F. Hockett, A manual of phonology, UAL Memoir 11, (1955), 15.
4 L. Hjelmslev & H. J. Uldall, Outline of glossematics (Copenhagen, 1957), 45.
5 Halliday, "Categories of the theory of grammar", 255, n. 33.
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the Gas Board is a nominal group, contrasting with (and differing intona-
tionally from) The man came from the Gas Board where from the Gas
Board is an adjunct. The structure of the first is SP, of the second SPA.
Unless I completely misunderstand him he is asserting that the first sentence
is structurally the same as The man from the Gas Board came. It then
follows that in no structural statement can the order of the elements
correspond to both sequences.

(c) Contrastive variations of sequence. It is possible to handle these
together in a single ordered structure, but in that case it again follows that
the order of the elements cannot correspond to the varying sequences.
An example is to be found in Hockett6 when he suggests that The body was
found by a troop of boy scouts may be regarded as A troop of boy scouts
found the body and the morpheme {passive}. Clearly the structure cannot
correspond to both sequences (and the morpheme {passive} has no cor-
responding element in sequence).

We have good reasons then for not trying to handle everything in terms
of linear structure, (b) and (c) are indeed a justification for transforma-
tional analysis, but I will return to this later.

The second view, which disassociates order from sequence has, as far
as I know, never been put fully into practice. It is obviously uneconomical.
If our linguistic symbols are written in order, it is convenient to make order
significant, and the simplest use is to indicate sequence. A different use of
order is found in the Arabic numeral system; the Arabs realised, though the
Greeks did not, that order alone could distinguish units, tens and hundreds.
If order is not made significant, moreover, some arbitrary rule will be
needed, so that we shall not indiscriminately write the same symbols in
various orders, for this would create confusion. An arbitrary rule of this
kind is found in chemistry where H2O and not O2H is written though
nothing different could be indicated by the latter. But there is no point in
having an arbitrary rule of this kind, if a non-arbitrary (and useful) rule
is available. Yet there may be parts of the linguistic description where the
disassociation of sequence and order is forced upon us.

If more than one linguistic level is recognised, we may, of course, make
different decisions concerning the relations of sequence and order at each
level. In phonology, for instance, we may decide that order is wholly de-
termined by sequence, while in morphology it may be wholly independent
of it. In that case, it will follow that there is a difference between the order
of the elements at each of the two levels. When considering grammar, then,
we may handle the problem not in terms of relations between order and

6 Hockett, "Linguistic elements and their relations", Language, 37, 1 (1961), 51-2.
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sequence, but of relations between the order of the grammatical elements.
But it must not be assumed that there are no sequence/order problems in
phonology. On the contrary there are problems of discontinuity, conflation
and non-contrastive variation.7 Contrastive variation is, as far as I know,
not attested, but it could happen in theory; it might be convenient in a
language to treat forms such as /paet/ as an inverted form of /tsep/, /bsek/
of /kaeb/, and so on.

Because of these difficulties, those linguistic theories that are in terms
of linear structure compromise between the two extreme views. Order is
to some degree determined by sequence. But there are two dangers here,
one of saying too little about the relation of sequence and order, the other
of saying too much.

First, there is the danger of not stating clearly when order is indicative
of sequence and when it is not. Hockett8 has insisted that morphemes are
not composed of phonemes but are represented by them. It would have
been consistent for him to continue with the statement that the order of
the morphemes is not identical with the order of the phonemes (and there-
fore not with the sequence of the linguistic events), but that even between
order at one level and order at another the relation is a representational one.
In fact his notion of representation makes such a view inevitable. The
morphemes of took and liked clearly cannot both be in the same order as
the phonemes represented by them. It is worth contrasting here a consistent
size-level interpretation such as that of B. Bloch.9 Bloch interprets took
as / tuk/ + / 0 / . Such an interpretation allows for the morphemes of both
took and liked to be in the same order as their constituent phonemes.

The second danger is a more serious one. It is, or should be, fairly
obvious that if order is made indicative of sequence, we cannot, without
confusion or redundancy, further establish a linguistic element whose ex-
ponent is sequence. Yet this is done. Z. S. Harris 10 for instance, talks
about morphemic order, even of 'morphemes of order'. Between the
sentences You saw Fred and Fred saw you there is for Harris a difference
consisting of a morphemic element. But these two sentences are not at all
closely related linguistically. All that needs to be said to characterize them
is that there is a structure in English which we may characterize NVN, and
that Fred and you are both members of class N. The sequential features

7 For a contrary view see A. Martinet, "Elements of a functional syntax", Word, 16,
1 (1960), 2.

8 Hockett, A manual of phonology, 15.
9 B . Bloch, "English verb inflection", Language, 23 (1947), 399-418.
10 Z. S. Harris, Methods in Structural Linguistics (Chicago, 1951) 185-6; and

"Discourse analysis", Language 28, 1 (1952), 18.
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are taken care of by writing the two N's in different places in the structure;
in a similar way the difference between /kaet/ and /taek/ is handled by
writing CVC, and noting that both / t / and /k / are members of C. There
is not something called 'morphemic order' or 'phonemic order' over and
above the statement in terms of the elements N and C and their class
membership. Similarly, of course, there is no important mathematical rela-
tion between 14 and 41, except that the same symbols are used in a differ-
ent order. Moreover the fact that order is significant implies that the same
symbols are being used in different places in the structure.

The confusion is perhaps seen more clearly still in Halliday,11 who has
elements of structure S, P and O —Subject, Predicator and Object; one
possible structure is SPO. But a 'crucial criterion' of S (and presumably of
O) is its place in sequence. The mere fact, therefore, of writing the symbols
in an order is sufficient for their differentiation. Nothing is gained and
clarity is lost by writing different symbols; instead of S and O we need one
symbol placed in the first and the third position. Because he distinguishes
between S and O, Halliday is compelled to add yet another kind of distinc-
tive symbolisation. He writes arrows over the symbols S and the P (S P) in
order to indicate that sequence is an exponent of S, but it is only because he
has distinguished between S and O that he now needs the arrows—to show
that, except in terms of sequence, they are not different at all. If different
symbols had not been used the arrows would not be necessary. We have
then a double redundancy here, the second made necessary by the confusion
created by the first. Of course, it may be argued that the justification for
writing the separate symbols S and O is that it is not merely sequence that
distinguishes them, but that there are the additional exponents of concord
with the verb and of the form of the pronoun, and, indeed, that these are
more important than sequence. For if we ignore intonation and juncture
we can identify the subject and object of Lots of money has she. But if we
treat concord, pronominal form, and sequential position as exponents, we
no longer require order. We may write SPO, SOP, PSO, etc., without
distinction. Here, then, at this level perhaps we should disassociate sequence
and order. Why, then, does Halliday need two different symbols? There
is a strong suspicion that S and O are not structural features of English,
but some kind of universal (and notional?) feature of language. For he
compares the English pattern in terms of S, P, and O with that of Latin; in
Latin, of course, sequence is not an exponent of the distinction between
the two.

Similar considerations hold for K. L. Pike's tagmemes, as long as a

- Halliday, "Categories of the theory of grammar", 257-8.
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tagmeme is defined in terms of a particular place (slot) in a particular
structure.12 Yet some kind of tagmemic statement is essential if we wish
to identify places in different structures, if for example (to use wholly tradi-
tional terminology) we wish to identify the object of an active verb with
the subject of a passive one, or the subject of the first with the 'agent' of
the second. Such identification is legitimate and indeed forced upon us
if we undertake a transformational statement. We can use a set of symbols
with subscripts, for instance, Nx and N2 such that John is Nx and Bill N2 in
both John saw Bill and Bill was seen by John, but since it is customary in
linguistics to use notionally informative labels for formally defined cate-
gories, terms such as 'actor' and 'goal' seem more appropriate.

Transformational analysis might seem to offer a solution (perhaps the
solution) to all our problems. Ought not all that part of linguistic descrip-
tion that can be dealt with in terms of an order dictated by sequence be
handled in the constituent structure rules and the remainder in the trans-
formation rules?

In fact, this simple solution is not adopted and perhaps it cannot be
adopted. For categories that involve sequence are included in the constitu-
ent structure section and the sequential problems are handled in the mor-
phophonemic section of the grammar. An obvious example in the English
progressive will be the rule Prog. —> BE + ING and a morphophonemic rule
that transfers ING to the end of the verb.

The basic difficulty is that sequential and non-sequential features of
language are often exponents of closely related formal categories.13 In
English, for example, negation, if formally defined in terms of the / n t /
verbal formation, is closely connected with interrogation, if this is defined
in terms of the change in the order of the subject and the verb. For both
categories involve the auxiliary verbs. But while the former can be handled
with no more difficulty (perhaps even less) in terms of linear structure
than the past tense forms of the verb, the latter must be in terms of con-
trastive variations of sequence. (I do not think that the problem is seriously
complicated by the introduction of DO since this can be treated morpho-
phonemically as zero except where associated with /n t / . ) Ought not, then,
negation to be dealt with in the constituent structure rules and interroga-
tion in the T-rules? N. Chomsky14 does not do this, but recognises the
structural relations between negation and interrogation and handles them
together. But this means that he is forced to treat them both in the T-rules

12 K. L. Pike, "A syntactic paradigm", Language, 39, 2 (1963), 216-230.
13 C. E. Bazell, Linguistic Form (Istanbul, 1953), 57.
14 N. Chomsky, Syntactic Structures ('s/Gravenhage, 1957), 61-65.
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in spite of the fact that negation would so much more naturally belong
to the constituent structure section of the grammar. R. B. Lees 15 on the
other hand treats negation in constituent structure but interrogation in the
T-rules and so fails to indicate the close relationship between the two
categories.

Similar considerations hold for voice in English, for active and passive,
vis-a-vis the other verbal categories of tense, progressive, and perfect. All
of these are formed in English by means of the auxiliaries BE and HAVE.
A grammar that brings out the structural relationships between them ought
to handle them all together, but voice involves sequential relations of a
much more complicated kind than those associated with the other cate-
gories. All four categories could, of course, be handled together either
in the constituent structure rules or in the T-rules, but the solution offered
by transformational grammars simply fails to handle them together at all;
voice goes into the T-rules and the other categories into the constituent
structure rules.16

One can therefore have a great deal of sympathy with Hockett when
he suggests that passive could be treated as a morpheme in English. It is
easy enough, of course, to show that this would greatly complicate the
morphophonemic statement and this is obviously the reason why trans-
formational grammars do not handle it in the constituent structure section.
But if one talks, as Chomsky does, of "deep underlying regularity",17 or as
P. M. Postal does of "accounting for formal structures",18 it is surely neces-
sary that passive should be handled together with past, perfect and progres-
sives. One can argue with some conviction that these categories differ only
in the nature of their exponents.

Leaving aside the entirely different problem of embedding transforma-
tions, we may well ask what in principle distinguishes constituent structure
rules and T-rules if the order/sequence relation does not. It seems that
the distinction relies upon the word in that morphophonemic rules involving
sequence are permitted only where there is change of sequence within the
word (as with negative, progressive and perfect), and not between words

15 R. B. Lees, The Grammar of English Nominalizations (Publication of the
Indiana University Research Center in Anthropology, Folklore and Linguistics) (sec-
ond edition), 19 & 36.

16 Lees op. cit., C. J. Fillimore, "The position of embedding transformations in a
grammar", Word, 19, 2 (1963), 225 & 228.

17 Chomsky, Syntactic Structures, 68.
18 P. Postal, Constituent Structure: a study of contemporary models of syntactic

description (Publication 30 of the Indiana University Research Center in Anthropol-
ogy, Folklore and Linguistics, 1964), 74.
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as with passive and interrogation. The distinction then rests upon a defi-
nition of the word or its acceptance as given in its traditional form. The
usual explanation is that in constituent structure rules we are limited to the
rewriting of one symbol at a time. But this does not help make the distinc-
tion. For we can easily handle passive interrogation, etc., in this way merely
by leaving the more difficult order/sequence problem to the morpho-
phonemics. A different point is made by Lees,19 that the constituent struc-
ture section allows us to formalize the notion of grammatical category;
but this too is not a satisfactory explanation since passive and negative are
as much grammatical categories as past, perfect and progressive.

Transformational grammar, then, disguises the problem of the relation
between sequence and order. It does not answer it. The problem is still
there though it may have been banished to the unexplored field of what
C. E. Bazell has called "pregrammatical statement", which is "neutral with
regard to different grammatical statements and indeed basic to . . .
them".20 Perhaps we need a pre-grammatical statement in which order
is utterly divorced from sequence. Here and here alone, moreover, may we
make 'God's truth' judgements about what are 'correct' and 'incorrect'
interpretations of structure (in the widest sense), leaving us free for the
sake of 'simplicity', 'economy', etc., to make 'hocus-pocus' statements based
upon this interpretation in the grammar proper. For there is no reason to
suppose that the criteria of simplicity and correctness will converge. Per-
haps we should say, then, that it is only in the grammatical statement in this
very restricted sense (where we are concerned with the purely practical
task of stating formulaically our findings), that the problem of 'To what
extent is order determined by sequence?' should arise.

19 Lees, The Grammar of English Nominalizations, 2.
20 Bazell, Linguistic Typology (School of Oriental and African Studies, University

of London, 1958).
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DISCUSSION

STANLEY WERBOW: I should like to direct my question to Mr. Lamb.
While your presentation is most welcome to us as a rallying point in what
might be seen as the Juggernaut of transformationalism, I wonder whether it
can be said to be an advance in theory over traditional morphophonemics.
There we have said that we have a difference in strata, and that the morpheme
with a voiceless stop at the end affected the voiceless allomorph of { — ZJ, for
example, or that in the morphophoneme/F/was realized as voiceless before a
{ —Z2} but voiced before { — ZJ, etc. Strata, accordingly, are definitely taken
into account; on the one side we have morphemes and on the other side we
have a phonemic transcription.

SYDNEY LAMB: Well, there are about two and a half points here. In
the first place, the description you gave is one which, if you had described it
that way about five or ten years ago, I would have found most unusual and
surprising, because to my knowledge this is not what people were saying.
Some people were saying that a morphophoneme was a class of phonemes,
that a morpheme was a class of morphs, that a phoneme was a class of phones;
and this is not the same thing at all as 'different strata'. A few people were
using the term 'realize' here and there, but they hadn't defined it very well.
And most of the people who were doing the type of thing where they were
talking about different types of strata, (although calling them 'levels' or one
thing or another), were using process rules rather than realization rules to
describe these relations. As a matter of fact, one of the early predecessors of
true stratification was the Introduction, I believe, to Emeneau's Kota Texts,1

in which he proposed the idea that the morphophonemic level could be con-
sidered a separate level from the phonemic and that the rules which he gave
(which were process rules) could be considered as what I would call the
'interstratal conversion rules'. However, the rules he used were process rules,
so it was only a sort of predecessor of the notion and not the true notion.
Then there is one other difference between what we're doing now and the
earlier version: we're recognizing more strata, we're saying that you have to
have more than just one or two or even three.

C. /. J. M. STUART: I'd like to point out in this respect that it is very
easy to see new developments in linguistic theory as recensions of earlier forms
of theoretical statements. But when you think about a replacement morpheme
or a whole group of morphophonemes, what you're doing is defining a rela-

1 Emeneau, M. B.: "Kota Texts", University of California Publications in Linguis-
tics. 2:1 (1948).
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tion, that is, a set of ordered n-ads. On the other hand, a morpheme, say in
Harris's sense (quite apart from Bloomfield's sense), is not a relationship at all.
So what you have, within a given level of analysis, is a heterogeneity of different
logical entities, having certain logical typologies, but with no differentiation of
their place in structure. Even if the only achievement was a logico-philosophical
clarification of the terminology of linguistic analysis, this would be an extremely
important development, I think.

W. PANUNZIO: I'd like to address my question to Professor Gleason. I am
intrigued with the use of the quotes around the word 'words' because this
points a finger at a very significant problem that remains with us. I wonder
if Professor Gleason would care to comment on his conviction, or what I
judge to be his conviction, that the word failed to qualify functionally as a
separate linguistic entity.

H. A. GLEASON, JR.: I wouldn't want to state that the 'word' failed to
qualify as a linguistic unit in all languages, or even necessarily in any one, but I
will make this statement: that whereas the 'sentence' and the 'word' are com-
monly taken as the most basic units in a language structure, they turn out, both
of them, to be extraordinarily difficult units. Rather than being among the
most important, they are among the least important. As a matter of fact,
one great difficulty with the 'word' is that we have never been able to agree
at all (even among ourselves in most cases) what we are talking about when we
talk about 'word'. We have talked about 'phonological words' and 'morpho-
logical words', and most of the time when we have said one or the other of
those, it has been entirely unclear that we are keeping them straight. And I
don't mean that for you only, I mean it for myself also. I find it impossible
to keep straight what kind of a 'word' I am talking about.

I find also that of all the languages I have looked at, I have never found one
where it does not occur that the item which is called 'word' in the linguistic
tradition relative to that language, if there is one, is not, in some instances,
cut by a boundary (a grammatical boundary of greater weight than that which
lies on either side of it). Examples abound. (I'm speaking in a rather non-
stratificational way for the moment, because this is the way that the problem
has to be stated: there is no question on stratificational grounds. The 'word'
just doesn't come up.) Thus, for example, the notion that we segment has gone
into -s cut have, -en cut go: the two major cuts go in the middle of 'words'.
This kind of thing is a recurrent phenomenon. Whatever it may be, then, the
'word' is not the unit of syntax, nor is the 'sentence'.

And in that context, it might be worth while pointing out that some people
like to describe the function of syntax as setting up characterizing 'sentences'.
They start commonly by some designation 'S', often glossed as meaning
'sentence', or stated to have been derived from 'sentence', or something like
that. The actual fact is, that symbol doesn't stand for 'sentence'; it stands for
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'clause'. Otherwise, generalizing transformations are meaningless. A sug-
gestion came to me last night (I can't remember from which member of the
panel), that perhaps this derived ultimately from the fact that in German Satz
could mean either 'clause' or 'sentence'. And perhaps that's what our symbol
'S' stands for. There is a very real question as to whether we are indeed talking
about either 'words' or 'sentences' when we attempt to do syntax. We don't
know what we're talking about, when we use those words, at least.

ARNOLD VICTOR: I would like to address my question to Mr. Hiz. At the
outset of your discussion you spoke of determining that two sentences could
be paraphrased in such a way that the paraphrases were different; on the other
hand, you could paraphrase two sentences with the same set of paraphrases.
It came out the same. You offered as your example: // is easy for glass to break,
and It is easy to break glass. These seem to me not to be the same, but different.
It is easy for glass to break would mean that the glass is sitting there and it
breaks through some internal weakness. It is easy to break glass would require
that there would be some agent come in and hit the glass with a blow. Earlier
today we had Professor Martinet discuss the example of two forms where one
was replacing the other, but the function was the same. We had (I believe it
was) homini and ad hominem, where there would still be a difference on the
level; that is the speaker would be using the two forms with the same function
but on a different level. Is there some way to reconcile these examples which
you would consider the same in the paraphrase or in the function of the phrase,
and the difference in level or difference in some connotation that might be
applied here?

H. HIZ: I think that if you consider the sentence like / / is easy for glass to
break it may have still two different meanings. One meaning which I suggested,
the other which you suggested. And we can prove our points by paraphrasing
it in two different ways. We get sentences which themselves are not paraphrases
of each other. I therefore submit that though I am aware that the sentence It
is easy for glass to break may be understood differently from It is easy for some-
body to break the glass, one of the meanings of it is the one I have suggested.
I may be wrong in this example, and I would not fight for this example, but
I do think that sentences do have a spectrum of ambiguity. That means that a
sentence can be paraphrased in a number of different ways. Certainly there are
problems connected with it, like the problem: which of the readings is the first
which comes to mind, but this is a different problem. The end of your question
about levels I didn't understand, because I don't know what the levels are.

M. A. K. HALLWAY: My question is also to Professor Hiz. I was very
worried at being told that the set of sentences I had read off this morning
constituted a paraphrastic set. This seems to me to imply some criterion for
saying that sentence A and sentence B were synonymous or were paraphrases.
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Both of these are used by Katz & Fodor for example, (but I don't know whether
they mean the same thing by them or not) who say that sentence A and sentence
B are not paraphrased. I would just like to ask what criteria, or perhaps more
briefly, even what kind of criteria are used for saying that sentence A is a
paraphrase of sentence B.

H. HIZ: First of all I would like to state a general attitude that it is a fact
that people do paraphrase. And that when you repeat what I have said, you
are using different structures and very similar words, and I do not object that you
misrepresent it. I do think that it is one of the tasks of linguistics to explain
this phenomenon. Secondly, if you ask what criteria we should use, of course
we should use criteria which work in empirical situations. Now at the Uni-
versity of Pennsylvania, we tried several techniques of inducing paraphrases
from native speakers (from our students in the seminar). It doesn't work so
well, and there are many difficulties with actual procedure, not only of finding
actual situations in which they will paraphrase, but also to force them into
interesting areas of grammar. The most interesting and the most successful
attempt so far was done by Carlotta Smith where she wrote a very short story,
a four sentence story, and herself paraphrased the entire story in three ways.
And then she wrote another, and asked people to do with this new story what
she had done with the first. In the procedures we did not explain the purpose
of this rewriting. Most of the transformations described by Harris and Chomsky,
and others of us, were present in this material, and practically no multiples.
Therefore, this little experiment shows in what way to look for paraphrases.

W. O. DINGWALL: I'd like to address this question to either Dr. Gleason
or Dr. Lamb. When Chomsky's grammars first came out, one of the major
arguments that was directed against them was that they generated ungram-
matical sentences. Chomsky pointed out that it was not useful just to show
that the grammar generated such ungrammatical sentences, but rather either
to show that transformational grammar could not describe some natural lan-
guage, rather than just be re-organized, or that some alternative theory which
was more explanatory should be proposed. When I first heard Dr. Lamb in
Seattle propose his theory of stratificational grammar, he was very humble
about it. He said it was simply a formalization of what had been said in
linguistics up until that time; and that it is. It is extremely useful in its symbol-
ogy, extremely useful, and in many ways, brilliant in its rigorous expression of
the metalanguage of the type of linguistics we deal with, with non-transforma-
tional linguistics. But I do not see that it offers a counter theory, because
Chomsky himself has never formalized his theory. He has only given several
particular criteria that should go into that theory: I believe, five. But it has
never been stated formally as a mathematical theory. So this is one thing
that I would say, that this is not an alternative theory, it is simply an alternative
model, and in order to do this it is necessary to actually apply it to languages
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and show that it is more explanatory than transformations. This has not been
done. Also it is claimed that it is both a sentence producing grammar and also
a sentence interpreting grammar. Dr. Gleason himself pointed out that trans-
formation is not a sentence producing grammar because it doesn't automatically
produce sentences and no grammar that I know of is sentence interpreting.

SYDNEY LAMB: I would just like to say that I think you misunderstood
me in Seattle. That was in the Summer of 1962, I believe. I don't think I've
changed my mind since then. It was basically the same system, and I thought
as much of it then as I do now.

H. A. GLEASON, JR.: There were so many things in what Mr. Dingwall
said that I don't know quite what to pick on. It was not clear to me whether he
was talking about transformational generative grammar theory or about stratifi-
cational grammar. He said that something or other was not properly a theory.
I don't know whether it is, or isn't. I have felt that the word theory is a
rather pretentious one, and have tried to be somewhat cautious in using it, in
either instance. As far as transformational grammar not being thoroughly
formalized, I agree with you one hundred percent. There are concepts which
are not formalized, and most particularly there are items in the vocabulary used
in this matter which are used in conflicting ways: The word generate is one,
the word assign is another.

Now, to say that generative-transformational grammar is a sentence produc-
ing grammar is both right and wrong. It is, in fact, used to produce sentences.2

To say whether it will do this automatically or not is, however, quite meaningless
to me in this context. But the fact is that it is used to produce sentences. On
the other hand, of course, it is quite common for people to say that it does
not produce sentences, it generates sentences (that is, it enumerates them,
which it does not, because 'enumerate' would mean: assign a number to each
sentence; it could perhaps, but I don't know how, and it defines sentences.
Perhaps it does define sentences, but the fact is that when the arrow is read
"re-write as" they are using a sentence producing terminology at that point.
Even if they don't mean this to mean 'sentence producing' in which case they
are being careless, and it is commonly being interpreted to mean 'sentence
producing') it nevertheless can be used to produce sentences. It cannot be
used to interpret sentences.

On the other hand, it would seem to me that, in principle, there must be
available a grammar that can interpret sentences, because the fact is, that there
is something around that will interpret sentences. I trust that some of you are
interpreting sentences as I produce them. Whatever this is, it ought to be
somehow characterizable by a grammar. I think that it is a fair programmatic

2 Cf. Chomsky, N.: "Some Methodological Remarks on Generative Grammars",
Word, 17, No. 2 (1961), 221.
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claim that stratificational grammar can do this. I make that claim not on any
empirical basis, and I can't make the claim that transformational grammar
doesn't do it on an empirical basis, but because there are certain kinds of ma-
chinery that I think a grammar must have in order to do this job. Trans-
formational grammars in general don't have those. One of them is a phono-
tactics. It's worth noting, that Emon Bach,3 whose book can be taken as the
common man's "Syntactic Structures", commenting on morpheme structure
rules, says, in effect, that these are very useful things; they correspond in cer-
tain respects to phonotactics in other approaches. They are not needed if you
are simply interested in generating sentences, but they do say some interesting
things about the language. With that I agree one hundred percent; they say
some very interesting things about the language, and I would like to say that
they say some essential things about the language.

Now, I don't really know which kind of grammar you were asking about,
but maybe I have not answered your question with regard to either of them.
Basically I do not claim that stratificational grammar is a theory in any fancy
sense. I think that as far as theory is concerned, it is just as good as trans-
formational, but I don't think this means much anyhow. I am not going to claim
any such thing for it. But we do claim that there are things which a grammar
reasonably ought to be expected to do. Some of those we are sure we can do,
because we've done them; some of those we think we can do because we have
some ideas about what kinds of machinery are necessary to do them. Some
things, of course, a transformational grammar can do. We think that we can
do everything that they can, and a few other things in addition. This is the only
way I know to compare the two.

3 An Introduction to Transformational Grammars (New York, 1964), 135.
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THE BIOLOGICAL BACKGROUND OF MAN'S LANGUAGES
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Most of us feel a certain ring of impertinence, irrelevance, and even
irreverence to any discussion of the biology of man's languages. We can
all see that languages are, first and foremost, cultural phenomena, espe-
cially in the light of the enormous linguistic diversity displayed by modern
man. But as biology is the study of the achievement and maintenance of
different modes of life, there is really nothing incoherent in thinking bio-
logically about man's languages, for cultural phenomena are central to
man's mode of biological adaptation. In fact, it is not possible to develop
a clear understanding of man's biological status without considering cul-
tural processes and products, for there are some very compelling reasons
for believing that they have participated in the selective processes de-
termining homonid evolution from its inception.1 Thus, we may say that
cultural forces have contributed to the shaping of the gene pool of the human
population just as biological forces have contributed to the shaping of
cultural communities, and our thoughts about man's nature can be terribly
misled if we divorce human biology and culture, for they are interdependent
parts of man's way of life in all its diversity.

In this light, human biology and man's languages are profoundly and
mutually related, for human languages have become fundamental to most
culture traits and particularly to those traits associated with technologies,
wMcrThave the most direct biological consequences for man. There are at
least two reasons why human languages are basic to technologies, and thus
have such great biological importance. In the first place, cultural traits are
transmitted from generation to generation by tradition, rather than genetical
transmission, and as cultural trait-complexes become more complex,
linguistic intercourse becomes the most important means of transmitting
traditions, of assimilating new participants into them. An exceedingly im-

1 See, for instance, "Culture and the Direction of Human Evolution: A Sym-
posium", Human Biology (1963) v. 35 No. 3.
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portant difference between genetical and traditional, especially linguistic,
transmission is that the latter is not confined to transmission of traits across
generations. Therefore, the diffusion and replacement of cultural traits
may proceed at rates that arevefy much faster thaff geneBcallyJransmitted
traits. The ever increasing pace of cultural history since Neolithic times
bears ample witness to this possibility. Secondly, a good^ase can be made,
as I will try to show in a moment, for thinking that man's languages are
intimately connected with the processes from which novel cultural traits
appear. In recent times, speaking paleontologically, man's cultural modes
of adaptation have increasingly involved active control over his circum-
stances of life, rather than more passive accommodation to his environ-
ment, and this, of course, is the basis for the biological importance of
technologies. Now, the development and expansion of biologically effec-
tive technologies rests upon increases in the scope and quality of informa-
tion, or knowledge, about the circumstances of human life possessed by a
cultural community. I hope to demonstrate later that the development
of such new knowledge, or intelligence, is very much dependent on the
nature of man's languages, just as is the assimilation and diffusion of the
subsequent cultural innovations.

With these considerations in mind, it is easy to see that the feature of
man's languages having the greatest adaptive significance to human ways of
life is their openness. In any linguistic community, new utterances may
be generated and effectively received without end. Not only that, but there
does not appear to be any end to what such novel utterances may be about.
That is to say, man's languages are not only open, but semantically open,
and one of the especially interesting ways in which they are semantically
open is that novel utterances may refer to previously novel utterances. The
semantic openness of man's languages is in itself anjnnovation in biology^
for all other animal signaling systems, including man's nonlinguistic signal-
ing systems, that have been sufficiently studied have been found to be
limited, either by restrictions on the occurrence and effective reception of
novel signals or the semantic scope of novel signals.2 It is not at all clear
just how this semantic openness is effected in linguistic communities, but
in view of its immense significance for human biology, it is important to
try to reach some understanding of it, and the rest of my comments will
be directed to an attempt of this sort.

In beginning, I would ask you to continually bear in mind that human

2 J. Bastian, "Primate Signaling Systems and Human Languages" in I. DeVore
(ed.), Primate Social Behavior: Field Studies of Monkeys and Apes (New York:
Holt, Rinehart & Winston), (to appear).
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linguistic systems, while integral parts of cultural complexes, are themselves
adaptive complexes, most especially when we consider the constellation
of traits that are shared by all of man's languages. Though these common
traits may have very likely developed at different periods and rates, their
nature and interrelations have been shaped by forces acting on the total
complex, whatever it may have been at any point in time. This is a
decisive reason for regarding the common features of linguistic systems as
co-adaptive, because the adaptive outcomes of these systems are products of
these features operating together as an integrated whole.

There is no doubt that the most potent forces shaping these shared
features of linguistic systems have been connected with man's limited
capacities for perceiving and remembering, or, in other words, analyzing,
the stimuli that impinge upon him. In this regard humans do not appear
to differ appreciably from other higher vertebrates, and this is why the
openness of linguistic systems is so exceptional. How is it possible for
man, with quite unexceptional analytic capacities, to effectively process
the auditory signals he receives in his linguistic communities, where the
number of different signals is essentially unlimited, the acoustic features
fantastically complex and evanescent, and the rate of transmission exceed-
ingly rapid?

I have already suggested that we should be prepared to find a number
of characteristics of man's languages which operate together to effectively
Byp'asTTiis limitations in perception and retention. Chief among these is
the gfammaticalness of man's languages. Linguistic utterances do not
have^sfructural integrity. Instead of being complete and indivisible wholes,
they are almost always concatenations of lexical items. However, the
lexical items of any linguistic community are never concatenated with com-
plete freedom, and an easy and valuable way of characterizing these re-
strictions is to say that the concatenations conform to rules governing the
formation of well formed, or "permissible", chains of lexical items, and the
transformation of one or more well-formed chains into other well-formed
chains. Even though in any linguistic community the lexical items and rules
of their formations and transformations are finite in number it is easy to
see that there is no limit to the number of different well-formed chains
conforming to these restrictions.

The most immediate biological consequence of this characteristicL gram^
maticalness of man's languages is that instead of having to assimilate and
nJtanTa separate and distinct signal for every event that mayJse serially im-
portant to him, which is just not conceivable for even the most impoverished
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human circumstances we know today, the requirements of our languages
are finite in scope and of a size befitting our limitations.

But languagejs asocial phenomenon, and even though we can see that
a spealcermay generate an infinite number of well-formed utterances with
a finite set of rules and a finite stock of lexical items, these utterances must
be effectively received in order to be socially significant. And we have
noted before that the acoustical events of linguistic intercourse are extrava-
gantly complicated and transient. Furthermore, linguistic signals are essen-
tially continuous, for though the acoustic wave-form is incessantly inter-
rupted, the different lexical items into which the signal may be analyzed
do not come floating to the listener as separate chunks of acoustic
energy in the stream of time. Now we should all be aware of the often
impressive performances non-humans may exhibit in coming to recognize
many different linguistic signals. What evidence there is indicates that these
performances in household pets, animal acts, and even prelinguistic children
are often quite dependent upon the nonauditory contexts in which the
signals occur and upon linguistically insignificant features of the acoustic
signal, particularly prosodic features and voice qualities. But however
many well developed discriminations may be attained, they are finite in
number and each has its own history of conditioning. Furthermore, such
performances are contingent on just the acoustic energies received, and
therefore require rather narrowly defined conditions of listening. Another
constraint on, these performance capabilities is the fact that in any linguistic
community different lexical items are very often as much alike acoustically
as recurrences of the same lexical item. Indeed, homophony of lexical items
tends to increase the more frequent their occurrence in the community.
Such performance capabilities will clearly not do for the effective func-
tioning of linguistic systems, yet we know that humans are not markedly
different from many other animals in their ability to develop and maintain
auditory discriminations.

The resolution of this paradox is, I think, to be found in the recognition
that the effective perception of linguistic events is based on much more
thanjwell developed auditory discriminations. I am persuaded that the
necessary extra ingredients for the perceptual processes arise from the
fact that any really competent listener is also a competent speaker. I suggest
that our appreciation of what is said to us derives in large part from the
same processes involved when we are acting as speakers. If the lexical
identities of some parts of the signal we receive can be established, we can
synthesize a replication of the complete signal or a sufficiently good match
to it, because in doing so we are operating with the same grammatical
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apparatus that generates the original signal. In other words, Ijmijupposing
that effective listening is very much a matter of the listener's own contribu-
tion. This supposition makes it quite easy to understand why linguistic
signals may suffer really enormous degradations without affecting intelligi-
bility, and why our understanding of what we hear depends upon a great
deal more than just the passive quiverings of our ear drums, and why we
may effectively process signals on their very first occurrence in our ex-
perience.

Thus, the competent listener, because he is interchangeably a competent
speaker, does not, need not, nor is it likely he even can, instantaneously
assess the lexical identities associated with all parts of the received wave
train. He fixes lexical identities only to the extent required to synthesize
a well-formed chain. When conditions demand it, he may need to narrow
the matching error in his replications, but still his perception of what is
said will be, in a sense, his own invention. Even so, his grasp of the pro-
ductive apparatus of his language and the cumulative confirmation of his
previous syntheses usually serve to make his inventions apposite. However,
sometimes the circumstances of listening may be so unfavorable that the
listener cannot assess lexical identities in the received signal sufficient for
the syntheses of well-formed chains. Such conditions may stem from
much more than adverse signal-to-noise ratios. The openness of linguistic
communication is far more gravely threatened by the wide differences in
the probabilities of occurrence of possible lexical items and concatenations
thereof. For most people, most of the time, linguistic interchanges involve
a relatively small part of the lexicon of the linguistic community. Such
lexical items occur with sufficient frequency so that their acoustic-time
complexes are well established identities easily recognized under most
conditions. But the openness of man's languages requires the effective
processing of signals that contain not only relatively rare but even com-
pletely novel lexical items.

The openness of linguistic systems, when jeopardized in this way, is
preserved by the possibility of assigning non-lexical, but still determinate,
identities to very rare or completely new lexical items. Such identifications
are, of course, what we know as phonemic identification, and they enable
the listener to accommodate unfamiliar lexical items on a provisional,
non-meaningful, basis until their lexical status can be established. However,
in view of the continuous nature of the acoustic products of linguistic acts,
their enormous variability, and the human limitations in perception, reten-
tion and time, it is most difficult to develop an adequate understanding
of the means by which phonemic identifications are achieved. To my mind,
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the most appealing conceptualization of the processes of phonemic identifi-
cation are the closely similar articulatory reference and analysis-by-synthesis
theories elaborated respectively by the groups at the Haskins Laboratories
and the Electronic Research Laboratory at M.I.T.3 The intriguing thing
about these notions is that they suggest that the listener's competence as a
speaker may again serve to circumvent human limitations in the face of
the overwhelming perceptual demands of the task, for in any linguistic
community there is far more invariance in the articulation of linguistic
events than in their acoustic products.4

If these lines of speculation concerning the joint contributions of gram-
maticalness, interchangeability of listener and speaker, and the ever present
possibility of phonemic identification furnish a framework for understand-
ing the openness of man's linguistic systems, they do not in themselves
accommodate the fact that man's linguistic systems are not only just pro-
ductively open, but semantically open as well. And as we noted before,
the immense biological significance of man's languages arises not so jmuch
from his being able to produce novel grammatical utterances asjxom the
novel meanings that may be conveyed by them. To understand how this
potential may be realized we must examine the processes by which new
members, particularly the young, are assimilated into linguistic communities
because, as with all cultural traditions, it is through these processes that
their effective operation is maintained.

The initial stage of linguistic assimilation, in which the young come
to respond differentially to linguistic signals, does not appear to be governed
by processes different from those which affect the conditioning of dis-
criminative actions for many other animals and kinds of stimuli. However,
soon after this has begun, instrumental vocal acts start to appear. Again,
the processes by which these initial vocal acts are shaped and brought
under the control of both external and internal environmental states do
not seem to be biologically exceptional. The only really unusual feature
of these assimilative processes is that they are undoubtedly abetted by the
remarkable proclivity of human young for vocal play and mimicry, a
characteristic not occurring in any other mammals except perhaps for the
toothed whales. I think it is difficult to overestimate the importance of

3 See, for example, A. M. Liberman, F. S. Cooper, K. S. Harris, and P. F.
MacNeilage, "A Motor Theory of Speech Perception" in G. Fant (ed.), Proceedings
of the Speech Communication Seminar (Royal Institute of Technology, Stockholm),
{to appear), and K. N. Stevens, "Toward a Model for Speech Recognition", Journal
of the Acoustical Society of America, 32 (1960), 46-55.

4 J. Bastian, op. cit.
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this characteristic. At any rate, the young soon begin to develop as
speakers as well as listeners.

I cannot help but think that the interplay between the speaking and
listening roles contributes to the development of control over the grammati-
cal apparatus of the linguistic community because as competence in these
two roles increases, and in my view this means they become more com-
pletely interchangeable, any skills acquired in one are directly transferable
to the other. But I must say that I do not know of any really satisfactory
accounts of the processes by which grammatical control is achieved. I
think such accounts can be expected before long because this problem is
now receiving the kind of attention and thought it deserves. Whatever the
course by which command of grammatical operations is gained, as it begins
to appear, a vastly different process of linguistic assimilation emerges which
has extensive consequences for the semantic nature of linguistic systems.

Because the initial products of linguistic assimilation, for both speaking
and listening, are conditioned by the different social outcomes attending
the production and reception of different lexical items, these items have a
direct reference to the sensory experience of the learner. But as more and
more grammatical operations are assimilated, another mode of acquiring
new lexical items becomes available that does not require separate histories
of conditioning for each acquisition. Instead, novel lexical items may be
introduced first as phonemic identities which may then be related to al-
ready assimilated lexical items through definitional, explicational, and in-
ferential processes made possible through the grammatical operations of
the linguistic system so that these new items acquire lexical status. This
mode of linguistic assimilation may be described by following, with some
liberties, Quine's distinction between meaning and reference.5 Thus, new
lexicaMtejns_ma^ be assimilated by developing an appreciation of "their
meaning, that is, their network of interrelationships with other lexical items
and formations thereof in the linguistic practices of the community.

Once the meaning of such lexical items has been established, they may
participate in turn in the elaboration of the meaning of still other lexical
acquisitions, and this process may continue on and on with the result
that lexical items may have reference only indirectly through their rela-
tions with other lexical items. Therefore, much of the lexicon of any
linguistic community may have only the most remote connection, if any,
with the domain of extralinguistic sensory experience. This semantic
freedom of linguistic systems from any necessary sensory connection with

5 W. V. Quine, From a Logical Point of View (Cambridge: Harvard University
Press, 1953).
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the environment has profound consequences for all aspects of human modes
of life. Perhaps of most importance, it provides man with a repertory of
actions that are not tightly bound to the immediate circumstances of his
life, but which may nevertheless serve to mediate other actions of direct
adaptive significance.

In closing, I would like to mention another consequence of the semantic
openness of linguistic systems that is of particular interest to me, which
is the bearing of this feature on the nature of human intelligence. When-
ever we observe an animal acting differentially with respect to a particular
condition of his environment, we may say without insult to the methodologi-
cal canons of behaviorism that the animal has a concept of that condition,
whatever the source of the animal's action may be. In this same way, we
may ascribe concepts to humans if their actions, linguistic or otherwise,
meet these requirements. Now there is a considerable body of evidence
indicating that there are no qualitative differences among humans and some
non-human primates, such as chimpanzees and rhesus monkeys, in their
capacities for conceptual attainments when subjected to comparable train-
ing regimens. But when we consider the concepts that may be said to be
associated with human linguistic actions, we find that because of the
semantic openness of man's linguistic systems many actions have only an
indirect connection, if any, to the immediate perceptual experience of the
speaker or listener. The associated concepts in such cases are constructs
rather than percepts. Yet when we look closely we find that most of the
concepts connected to man's cultural adaptations are of just this kind, even
though at first blush they appear to be percepts. So though there may be
no decisive differences between man and other primates in their conceptual
capacities, because of man's languages, there is a vast difference in the
kinds of concepts they do form. There is no way by which you could bring
a monkey to develop the concept associated with the English phrase "my
uncle" because it is not in the nature of things that a monkey, or anyone
else for that matter, may perceptually attend the criterial obstetrical events.
Of course, it is conceivable that you might teach him to be competent in the
English language, and thereby develop the concept; but if you can do that,
I will be the monkey's uncle.
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My interest in linguistics has grown out of work in my own field which
is research in psychotherapy. For several years I have been interested in
psychological correlates of transient speech disorganization during inter-
views. In this connection I have been studying such phenomena as hesita-
tion pause, anacolouthon, and lapse, or tongue slip.

From the outset I have wanted to consider these phenomena in their
speech context, which requires the specification of an appropriate unit. My
purposes require that the unit of analysis be a string, something on the order
of a clause, or a sentence. I turned to linguistics for analytic tools and
found that there are a number of grossly similar systems which state pro-
cedures for establishing boundaries of morph strings in English.

The markers utilized in these systems are arrangements of supraseg-
mental phonemes—stress, juncture, pitch, and terminal contour. This
phonological basing is admirably suited to my needs, since the speech ma-
terial I work with is usually too irregular and fragmented to be handled
in any formal grammatical system.

My analytic task is straightforward. I simply need to be able to locate
the boundaries of natural units during sustained speech in tape-recordings
of psychotherapy interviews. In principle this seems easy enough to do. In
practice, it is not. In every corpus we have studied there are many clear,
well-marked units about which there can be no disagreement. The bound-
aries are marked by well defined terminals, and an unmistakable primary
stress occurs between them. There are other stretches, however, which
are extremely equivocal.

For example, a given string may terminate with a pitch contour and a
brief pause. The preceding stresses, however, sound absolutely equal and
the whole string is on one pitch level. It is possible, with repeated listening
on a tape loop to convince oneself that perhaps one stress is really a shade
heavier than the others, but no degree of conviction accompanies such a
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decision. Moreover, another listener, or the same listener on another
occasion, might mark the primary differently. These are instances in which
junctures are present, or at least phenomena which fit the definition, but the
expected stress features are absent.

The opposite case is also encountered. A long string may be uttered
rapidly and smoothly with two, three, or four prominent and apparently
equal stresses and nothing which sounds even remotely like a terminal
anywhere in the sequence. In instances like this I am plagued by the
suspicion that I often unwittingly rely on my general knowledge as a native
speaker to tell me where a juncture should occur and that this often de-
termines whether or not I can "hear" the phonological markers that theory
says must be there.

These departures from theory are not simply occasional irregularities;
they are almost as frequent as the instances which fit the theory. In
our materials the proportion of ambiguous units may range from 25 to 50
per cent. It becomes increasingly clear to us that current linguistic defini-
tions of terminal juncture are simply not adequate for psycholinguistic re-
search purposes.

I raise this not simply as a technical problem, but more generally as a
discrepancy between theory and observation, or—to put it in the terms of
my title—between linguistics and speech behavior. Implicit in this discrep-
ancy are some of the larger issues which separate linguistics and psychology
and which hamper the development of psycholinguistics as a genuinely
collaborative enterprise.

As a framework for my discussion I should like to list three beliefs which
are widely held by linguists and which, for that reason, determine the
scope and the methods of linguistics.

1. The belief that the only proper concern of linguistics is the code.
2. The belief that a trained ear is the only linguistic research instrument

necessary.
3. The belief that linguistics is, by its nature, a non-quantitative dis-

cipline.

These beliefs are rooted in the history of linguistics, and they have made
possible a necessary degree of unity and continuity of effort. Within this
framework linguists have developed an impressive degree of understanding
of language in a comparatively short time.

But singleness of purpose has been accompanied by a corresponding
narrowing of scope. Note that these three beliefs exclude, respectively, the
variability of speech behavior, instrumental measurement, and statistical
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analysis. Let us consider some of the disadvantages of continuing to define
linguistics by exclusion.

( 1 ) THE ONLY PROPER CONCERN OF LINGUISTICS IS THE CODE

The point I wish to make here is perhaps best illustrated byjhejinguist's
use of the informant. As I understand this procedure, the informant is
regarded simply as a carrier of the language, and the linguist looks past
him, or through him, to study the language system which he exemplifies.
The methods of distributional analysis dictate that the linguist attend to
certain aspects of his informant's speech, and that he ignore other aspects.

The aspects which claim the analyst's interest are the perfect regularities.
Those contingencies which without exception occur, or do not occur, are
the observational facts which are used to specify the code. Residual speech
phenomena which cannot be so discretely sorted are called occasional, or
facultative, or stylistic, or psychological, or in some other sense ^on-
linguistic.

Perfectly lawful phenomena are obligatory and therefore code-relevant;
irregular phenomena are optional and thus outside the constraints of the
code. This is a simple, elegant, and wasteful dichotomy. Phenomena which
are not perfectly regulated are rarely perfectly random either, and their
non-randomness may be a function of the language code. Certain aspects
of the system of constraints may be inferred from non-chance contingencies
with probabilities of less than unity, but most of this potential informa-
tion has been relegated to the wastebasket category labeled "non-linguistic".

A more serious consequence of an exclusive preoccupation with the code
is that it inclines linguistics away from empiricism, and thus away from a
common meeting ground with other sciences.

Linguistic laws, as I have painfully discovered, are not primarily con-
cerned with speech behavior; they are concerned withjabstracLsystems, of
constraints which regulate some aspects of speech—those most universal
and general shared characteristics of the language community. As a con-
sequence, linguistic laws are not evaluated by new confrontations with a
variety of corpora; they are evaluated in terms of their logical consistency
with related theories and with superordinate systems at higher levels of
abstraction.

An exclusively code-oriented linguistics is a linguistics which is cut off
from its empirical base. Linguistic generalizations are not subject to the
customary process of shaping, reshaping, and sharpening against observa-
tional facts. This essential self-correcting machinery is excluded by a rigid
and invidious distinction between language as code and as behavior. ~*
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(2) A TRAINED EAR IS THE ONLY LINGUISTIC RESEARCH INSTRUMENT
NECESSARY

As a psychologist I have a particular interest in this point. A great deal
of research in perception, primarily visual but to a lesser degree auditory as
well, points to one well-established generalization. What we perceive does
not perfectly correspond to absolute physical dimensions of the stimulus.

A number of other variables systematically affect perception: context,
that is, figure ground relationships; size and shape constancies; past per-
ceptual experience, both remote and proximal; the range of stimuli being
judged; the complexity of the judgment required; the attitude of the per-
ceiver, that is to say, whether he is reacting globally and impressionistically
or whether he is deliberately attempting to attend to the actual pattern of
sensory stimulation; personality characteristics of the perceiver and his
cognitive hypotheses about what he is going to see; and such psychophysio-
logical factors as need states, fatigue, satiation, and transient states of the
central nervous system.

The literature abounds with demonstrations of our perceptual gullibility.
Markedly different stimuli may be perceived as identical under certain
conditions, and objectively identical stimuli can be perceived as quite dif-
ferent. My general point is that psychology regards perception as an
extremely complex phenomenon. The relationship between physical pa-
rameters of the stimulus and the perceptual response is a variable, multi-
determined, and probabilistic function. Linguists have long been aware of
this fact. Their intuitive realization that perceptual response is not perfectly
linked to physical dimensions of the isolated stimulus provided one of the
cornerstones of linguistics, the powerful distinction between phonemic and
phonetic differences.

What I am suggesting is that this is not a place to let matters rest. I think
that linguists' ears, individually and collectively, are admirably suited for
setting hypotheses, but not for testing them. Intuition and personal per-
ceptual experience can guide the search for more public and replicable
facts, but cannot be substituted for them.

One must regard the statement, for example, that there are four levels
of phonemic pitch in English as a promising hypothesis rather than an
established fact. A great deal of experimentation would be required in
order to demonstrate that judgments of pitch do in fact tend to cluster
around four points on the sound spectrum of an individual speaker. Such
an undertaking cannot be dismissed as an unnecessary demonstration of the
obvious. Our knowledge about speech would be increased, because a
number of prior questions would have to be answered in the process. Which
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components of the acoustic complex determine the judgment of pitch?
What are the perceptual relationships between pitch and loudness or
amplitude? What are we using for context or frame of reference when we
make a pitch judgment at a given point in sustained speech? And is this
frame of reference best defined acoustically, phonologically, or syntacti-
cally?

These are linguistic problems, whether or not linguistics recognizes them
as such. The necessity for instrumentation and measurement do not auto-
matically render a problem non-linguistic. The often-voiced claim that
TaBoratory methods are not applicable to linguistic propositions has not been
documented by any very serious attempts in this direction by linguists.

( 3 ) LINGUISTICS IS BY ITS NATURE A NON-QUANTITATIVE DISCIPLINE

In an effort to define psychology a few years ago someone said, "Psy-
chology is what psychologists do". This is not an entirely facetious defini-
tion. Linguistics is what linguists do, and this, more than the essential
nature of the subject matter, may be what determines its non-quantitative
character. In this connection it should be noted that although thought
shapes theory, theory in turn shapes thought, and the inertia which ensues
from this state of affairs has delayed progress throughout the history of
science.

Linguistics books and journals are largely innocent of numerical tables,
graphs, and statistical tests. They are unnecessary, because linguistic
theory deals only with probability values of one and zero. Theory and
procedures depend on all-or-none, black and white distinctions.

By way of contrast, let us consider an alternative framework, a statistical,
probabilistic view of events. From this standpoint the structure and func-
tions of a system can be described in terms of non-random states of or-
ganization of components. Laws are not exceptionless; they deal with
contingencies among events or event classes which are more or less prob-
able. Errors of measurement are taken for granted as is random variability,
but their effects can be assessed by statistical means.

Without debating the merits of these two approaches to the study of
language, let us agree that they lead to quite different kinds of enterprises
and that they will generate quite different kinds of concepts, at least in the
short run.

Psychology, as an empirical discipline, is largely committed to a prob-
abilistic code with all that this implies. It is our hope that some linguists
can be induced, through evolution or revolution, to reconsider, at least
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provisionally, some of their basic assumptions about linguistics. Our com-
mon research problems urgently require the collaboration of skilled linguists
who have sufficient flexibility to regard language as more than a code, to
think calmly about instrumentation, and to live comfortably, if not
joyously, with uncertainty, imperfection, and ambiguity.
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Most students of the problem are agreed that there is something special
about human language. The major alternative views may be summed up in
two simple categories: (1) There is nothing qualitatively distinctive about
human language; man only possesses more language than lower animals.
The opposing group of views state: (2) Only man has language. Both ap-
proaches leave us with difficulties. If man has more of something than
a monkey then just what particular function of the monkey's is it that is
being multiplied in man? If only man has language then what is the
essence of this new addition to the armamentarium of the activities of
animals?

The first group of theorists are likely not to worry about the details of
what it is in the animal that is multiplied in man. They tend to express their
ideas as Gedanken experiments: Tell me what you want the animal to do
and I can devise a training procedure to do it. The second group tend to
phrase the differences in terms sometimes as ethereal as those of the first
group are uncompromisingly untheoretical and practical.

Regardless of their particular position the adherents of each of these
views have shared in common either an inability or a lack of interest in
specifying what change in the design of the human brain permits of these
quantitative or qualitative distinctions. This paper represents an attempt
to bridge this gap in some small way. The linguist, even if he accepts the
views presented here, may well find them disappointingly meager. The first
day of this conference has been devoted to a series of papers representing
much of the forefront of pure linguistic theory, and the overwhelming stress
has been placed on aspects of syntax. The linguist would certainly wish to

1 Some of the work discussed was done under a grant (MH 08472-01) from the
National Institute of Mental Health to the Department of Neurology, Boston Uni-
versity Medical School.
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know in what way the human brain has become adapted to the production
of syntactic speech. Instead he will have to be satisfied—if indeed he is
satisfied at all—by a theory of object-naming. Let me therefore hasten to
state that I make no pretensions for what I say except insofar as it applies
to object-naming. On the other hand an interest in object-naming is not
ill-placed since much of the practical use of language rests on the basis of
this rather unglamorous activity. Even object-naming in itself has its more
interesting sides. Thus, workers in childhood development have tended to
neglect the acquisition of names since this has been regarded as the simple
enlargement of the lexicon, and have concentrated on the evolution of
grammar. Yet the problem of the lexicon goes beyond the mere filling
of the dictionary randomly. Thus, the naming of colors, which to the adult
appears like a remarkably simple task, is often acquired late, long after the
child can name remarkably complicated objects. The ramifications of
this extend still further into language performance. Thus, there are reasons
for regarding it as not unlikely that the time of acquisition of color-naming
and of reading should be highly correlated.

There is perhaps one more reason to stress object-naming. While the
mechanism suggested here for the naming of things throws no direct light
on the acquisition of grammar, it does throw into relief some different ways
of looking at the acquisition of grammar which may well be experimentally
useful.

It is perhaps appropriate to put in one final comment on this type of
theorizing. The linguist may wonder whether such a theory, even if correct,
is any concern of his. Let me suggest some reasons which justify interest
by linguists in this type of theory. In the first place it is reasonable that
anything which throws some light on the nature of language should be of
interest to the linguist. A second reason is that the linguist has the ability
to provide help to the student of the nervous system. The theory of
object-naming to be propounded here has certain implications which might
conceivably be more effectively tested in a non-Indo-European language.2

There is a third reason which is perhaps the most cogent one for the
linguist to take some interest in these matters. I gather from various
sources, for example, from the proceedings of this conference a year ago,

2 For example, the theory deals with the problem of color-naming as a corollary.
The theory predicts that color-naming, if learned in a certain way, should be affected
by certain lesions of the nervous system. In a hypothetical language in which there
were no color-names, but in which the color of an object was stated as the color
of some other well-known object, the theory would predict that this lesion should
not have the same effect. A linguist is more likely to avoid the naive error that
color-naming is done in the same way in all languages.
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that the status of linguistic theories continues to be a difficult problem. In a
sense the difficulty reduces to that of deciding whether the best theory is
simply the most economical set of axioms from which the language be-
havior can be deduced, i.e., in essence a condensed description. If this is
true then theoretical linguistics might appear to be only a more efficient
form of description. I would wish, cautiously, to make the suggestion,
that perhaps a further touchstone may be added: to what extent does the
theory tie in with other, non-linguistic information, for example, the
anatomical aspects of language? In the end such bridges link a theory to the
broader body of scientific knowledge. I would personally not see much
virtue in the views of those theoreticians who feel that language and its
disturbances must be viewed separately on the linguistic and biological
levels. Let us now return to the main topic of this paper.

In order to specify what the differences are between man and subhuman
primates let me first discuss some of the features of learning in these non-
human forms. I hope I may be forgiven for some preliminary remarks
about some elementary anatomical and physiological aspects which may
not be familiar to all of you. If the discussion appears very remote from
our topic please rest assured that it is all really germane.

Lying along the inner surface of the temporal lobesj, of the brain are a
group of structures of extremely complex anatomy. For the sake of
simplicity I will loosely use the term "limbic system" to refer to these and
to their major connections in the hypothalamus and other structures lower
in the brain. Included in the anatomical" organization of this region are
those parts of the brain which when stimulated give rise to sensations of
taste or smell, and to certain emotions such as fear and their corresponding
motor activities. For simplicity we may divide those aspects of the limbic
system of interest to us into two groups: (1) Limbic motor responses—
these are highly organized, essentially inborn motor sequences which
mediate the motor responses involved in fear, rage, and sexual activities.
(2) Limbic sensory responses—these are the subjective feelings of smell,
taste, hunger and thirst and the corresponding feelings of satiation, sexual
sensations, anger, and fear. It is not at all inaccurate to say that the
limbic system mediates both the inborn motor sequences involved in
those elementary activities intimately related to the survival of the organism
or the species and the subjective experiences related to these activities.

Let us now consider by contrast the remaining "non-limbic" portions
of the surface of the brain which, in fact, make up the bulk of the exposed
surface of the hemispheres in the primates, including man. In particular
we will concentrate on the sensory portions of this non-limbkr-brairC
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There are three sensory regions which are to be specified here: the visual
cortex, the auditory cortex, and the somesthetic cortex (which eventually
receives the sensory information from the skin, muscles, bone, joints, and
tendons—the term "touch" can loosely be used to designate this group of
sensations). These three regions may be said to mediate the "non-limbic"
modalities of sensation.

The zones we have so far considered, that is the "limbic" regions on the
^medial surface, of the temporal lobe, and the primary centers for the "non-
limbic" sensations of vision, audition and somesthesis, constitute only a
small fraction of the surface of the hemisphere. These four regions, to-
gether with the classic motor cortex, are all, in the terminology of the great
German neuroanatomist Flechsig, "primordial zones", that is, regions
which mature early in the development of the individual. The most com-
monly used criterion for such maturation is the degree of myelination of
the nerve fibers in these regions. These primordial zones also differ quite
markedly from each other in cellular architecture.

If we contemplate the brain of a subprimate mammal, such as a rabbit
or a cat, we find that these primordial zones make up the majority of the

^cerebral mantle. As we move up the phylogengtic scalg we find the
striking fact that these zones" become Increasingly separated by new areas
of cortex. The cortex separating the primordial zones occupies a greater
percentage of the surface in the primates and achieves its greatest extent in
man where it clearly occupies most of the surface of the hemispheres. It is
indeed the development of this association cortex which is responsible
for the higher functions of the nervous system. The association cortex
matures later in the life of the individual. Flechsig called these regions
"intermediary zones" to indicate their later myelination. The different parts
of the association cortex are more like each other in structure than are
the different primordial zones.

Let us now turn to the problem of the connections between these different
regions of the cerebral mantle. Flechsig (1901) stated an important
principle for the brain of man which has in recent years been re-emphasized
for the brain of the subhuman primate by Bailey and von Bonin (1951).
The principle asserts that in man the primordial zones, i.e., the regions of
early maturation, do not have any significant number of direct connections
between them. Thus there are no significant direct interconnections be-
tween the limbic regions, the motor cortex, the auditory, somesthetic, and
visual cortexes.3

3 This principle holds to its full extent in man, the monkey, and chimpanzee, and
probably in the other primates, at least the higher ones. It does not hold com-
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View of lateral (outer) surface of human left cerebral hemisphere. The frontal, parietal, temporal, and
occipital lobes are indicated. In addition the arrows point to the primary somesthetic, auditory, and visual
regions of the cortex. The region of the angular gyrus is also shown. Fuller explanation is given in the text.
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Each primordial zone has a significant number of connections only to the
immediately adjacent association cortex. The association cortex itself
may have long connections to other regions. Let us now consider the
connections of the non-limbic sensory modalities. In particular let us con-
sider the connections of the visual cortex which are the best known and
may serve as a paradigm for the others.

The primary visual cortex makes connections to the immediately ad-
jacent visual association cortex. The visual association cortex has three
important sets of connections, the first two of which I mention only in
passing, and the third of which is immediately germane to our argument:
(1) Connections to the visual association cortex of the opposite side via
the corpus callosum. (2) Connections to the association cortex anterior
to the classic motor cortex. (3) The largest connection and the one of
most concern to us runs from the visual association cortex to the outer
and inferior surfaces of the temporal lobe.

Why should the largest connection of the visual cortex eventually reach
this portion of the temporal lobe? If we consider in turn this region of the
temporal lobe we find that it makes connections with the limbic structures
on the inner surface of the temporal lobe. In fact the limbic structures
themselves constitute one of the primordial zones and therefore do not
receive long connections directly from any other region of the cerebral
cortex but receive connections only from the nearby association cortex.
The lateral and inferior temporal lobe is thus the association cortex for
the limbic structures.

Let us now sum up briefly the point to which these considerations have
led us. The visual cortex has its main connections to the limbic system.
These are not direct connections but go by way of the association cortex
adjacent to the visual cortex and the association cortex on the lateral and
basal surfaces of the temporal lobe. We are now prepared—at last—to
consider the functional significance of these anatomical connections.

In order to approach this problem let us ask ourselves how a monkey
would respond with a rage response to the sight of an object (such as a net)
which he has learned to dislike. The impulse must travel over the pathway
I have just specified from the visual cortex to the limbic structures and
there arouse the inborn rage response. Suppose this pathway is broken
at some point? The monkey will no longer respond with rage to this visual
stimulus. We will have produced a visual-limbic disconnection.

pletely in sub-primate forms; for example, it is clearly not true of the cat's brain.
It is therefore important to distinguish the species involved and not to generalize too
readily to the human brain from that of lower forms, particularly when these lower
forms are sub-primates.
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Cross-section in the vertical plane through the human brain. The temporal lobe
is indicated. The medial temporal region (whose importance is discussed in the text)
is also shown.

Consider now an example which is far more important for our purpose.
How do we teach a monkey presented visually with, let us say, a circle
and a cross to press the lever under the circle rather than that under the
cross? We do this by what the psychologists call reinforcing one or
another response. We may reinforce positively, i.e., reward the response we
wish the animal to make, or we may reinforce negatively, i.e., punish the
response to be rejected. I do not wish to go into the complexities of the
question of reinforcement. For the sake of simplicity we may say that the
primaryLxeinforcers are limbic sensations, i.e., the rewards are such things
as the taste of food, the satisfaction of hunger or thirst; the punishments are
such things as the arousal of fear.

In effect then the visual learning paradigm in the monkey may be reduced
to a simple formula: the animal learns to form associations of a visual
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stimulus to a "limbic" stimulus. In more general terms learning in the
monkey consists in forming associations between a "non-limbic" stimulus
and a "limbic" stimulus. This is true for vision, audition, and somesthesis.
From the point of view of evolution this is reasonable: a stimulus in a
non-limbic sensory modality is learned readily only to the extent that it
arouses a sensation important to the survival of the individual animal or the
species.

In order to look a bit more deeply at learning in the monkey let us now
turn to a somewhat different test situation, the one reported by Ettlinger
(1960). Here the monkey is taught to choose one of two patterns presented
visually, let us say, a circle rather than a cross, by the technique already
mentioned of rewarding the choice of one item. After the monkey has
learned this to a high degree so that he chooses the rewarded circle on
nearly all occasions, another experiment is performed. The monkey is now
permitted to palpate two solid figures, a circle and a cross respectively,
which are concealed from vision. The animal is again rewarded for choos-
ing the circle rather than the cross. Curiously enough he shows no evidence
of carry-over from the identical task done visually. The tactile task is
treated by the monkey as a totally new one.

How are we to interpret this experiment and others which have essen-
tially the same result? Ettlinger and others have argued that cross-modal_
transfers do not tend to occur in animals. But our previous discussion has
already stressed that all learning in the monkey is cross-modal since the
process of learning depends on the formation of associations between non-
limbic and limbic sensations which is certainly a cross-modal task. The
essence indeed of these experiments is that the animal has failed to form
an association between two non-limbic modalities.4

The same task is, of course, remarkably easy in man who makes the
transfer immediately in at least this particular experiment. What is the
reason for the ease with which humans do this task which is so difficult for
the monkey? Some authors say that man does it by means of verbal media-
tion. In other words, when one learns to choose a circle over a cross, one
learns to choose the "circle". When the task is done we again choose the
object which we have named "circle". The monkey's failure at these par-
ticular cross-modal tasks is thus attributed to his failure to use language.

4 An objection might be raised that Ettlinger's experiment actually relates to cross-
modal transfer, not cross-modal association. This problem is too complex to discuss
fully at this point. Transfer is probably the simpler of the two, and therefore the
failure of transfer probably also implies difficulty in association. In any case other
evidence, e.g., from conditioning experiments, also points to the difficulty of non-
limbic intermodal associations in subhuman forms.
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A moment's reflection, however, shows that this argument which appears
so plausible at first glance, has in fact been stated backwards. In order
to call a seen object a circle we must have learned to associate the visual
stimulus with the auditory stimulus "circle". In other words, to say that
the ability to perform cross-modal associations depends on the ability to
name misses the real point which is, as it were, the reverse: The ability to
name depends on the ability to form non-limbic cross-modal associations,
particularly visual-auditory and tactile-auditory* One may go further:
The ability to develop language in man probably depends on his ability to
form cross-modal associations between two non-limbic modalities. One
might raise the objection, however, that a deaf man might learn language
without using cross-modal associations at all. Could he not learn to read by
being shown the picture of the object which corresponded to each new
written word? Indeed he probably could. In order, however, for him to be
able to name (in writing) things with which he palpated he would at least
have to be able to form tactile-visual associations. There is, however, a
further consideration. Even a visual-visual association is a link between
two non-limbic stimuli, and it is questionable that even this would readily
be acquired by the monkey.

We have asserted then the thesis that man develops language because he
can form associations between two non-limbic stimuli. Couldn't limbic
stimuli be useful as language? The answer of course is no: a monkey would
have a great deal of difficulty arousing in another animal a smell or taste,
or a feeling of hunger or thirst. We communicate by producing non-limbic
stimuli—auditory, visual, or tactile.

What is the basis for the difference in the ability of man and the monkey
to form pure non-limbic associations? Let us return to our anatomical
considerations. As we have pointed out there are three main connections
from the visual association areas of a monkey—one to the symmetrical
region of the opposite side, one to the motor association area, and the
largest to the lateral and basal temporal lobe which is the association cortex
for the limbic system. Thus none of the main connections are designed
to mediate visual-auditory associations. There are, however, definite con-
nections between some of the visual and auditory association areas, as
shown for example in the experiments of Sugar, French, and Chusid
(1948). These experimenters found clear evidence of fibers running from

5 It is true that in adult man some visual-tactile associations may be done indirectly
by the linking up of two separate cross-modal associations (visual-auditory and
tactile-auditory). Each of these components is, however, itself an elementary non-
limbic cross-modal association.
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the auditory association cortex to the visual association cortex but none in
the reverse direction; in other words they found no evidence for fibers which
could mediate the arousal of auditory memories from a visual stimulus.
Even the auditory to visual fibers they found constitute a group far smaller
than the fiber systems mediating visual-limbic associations. The monkey
brain thus probably contains visual, auditory, and somesthetic regions
which, operating on the whole independently, feed into the limbic system
stimuli which are used only to the extent that they more or less immediately
affect survival.6

Even if a small number of fibers exist which have not been discovered
between the visual and auditory regions, this would not affect the argument.
The more information that must be carried between two cortical regions,
the more fibers necessary to carry them. The more associations formed,
the more cells are needed to store the memories. The monkey does not
appear to have a sufficient basis anatomically to form extensive non-limbic
intermodal associations. That a limited number of such associations could
be performed perhaps with extensive training is probably correct, but there
is probably an inherent limit to the speed of formation or the variety of
such associations. One might say that the monkey lacks adequate "memory
space" and "channel capacity" for this type of association.

It might be worth digressing for a moment to consider the great strain
put on the facilities of a brain by a demand for non-limbic intermodal
associations. Consider the situation that visual, auditory, and somesthetic
association areas discharge independently into the limbic system via asso-
ciation cortex. In order to add visual-auditory and visual-tactile associa-
tions to the visual-limbic associations one would probably have to add at
least twice as many fibers and cells as are now used for the visual-limbic
connections alone. The probable minimum net effect of such an extensive
addition of non-limbic intermodal fibers is therefore to triple the array of
cells and fibers needed in the visual association system. It is no surprise
that this uneconomical situation does not appear even in the subhuman
primates.

What then of the human brain? What correlates with the newly acquired
or at least greatly increased ability to form non-limbic intermodal associa-
tions and thus to develop language?

It is obvious that there has been marked development of the human

6 There is a possible exception in the "curiosity" drive which has been studied
by such workers as Butler (1953) and which does not appear to be quite so "primi-
tive" as the other limbic reinforcers. Even this drive is very likely to depend on the
limbic system.
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brain in comparison to that of even the highest apes (Connolly, 1950).
Thus the gorilla has the largest brain of any of the anthropoids, but it
never even reaches half the weight of an average adult human brain. In
addition the cerebellum makes up a higher percentage of the brain in the
anthropoid apes so that the cerebral hemispheres of man (which constitute
the part which is of concern to us) are relatively even larger than the
discrepancy in whole-brain weights would suggest. Furthermore, a fully
adult gorilla is a considerably larger animal than a human. An orangutan
which when fully grown may weigh as much as a small human adult has
a brain which is about one quarter as heavy as the human brain at maturity.

The human brain at birth is perhaps 40% of its adult size while that
of the ape's is nearly 70% of full-grown size. This suggests that much of
the human brain is evolutionarily late since it matures so late in the life
of an individual. This supposition is amply borne out by closer inspection.
The great increase in the size of man's brain is primarily in the association
areas, rather than in the primary receptive areas. This growth is reflected
in the frontal pole, the temporal lobe, and in the inferior parietal region.
The greatest relative growth of the human brain compared to that of the
subhuman primates is in the inferior parietal region, and it behooves us to
look at this zone more carefully.

The impressive development of the inferior p^teriojr parietal region
(the region of the angular gyrus) is so great that some authors (e.g.,
Goldstein, 1927) even assert thaUhiy^gjojiis^almost ujuquj^jnarh Even
those who deny this, such as Bonin and BaiIey~(T9"61'), still stress that it
is this region of the brain which has expanded most markedly in man
compared to any of the apes. Its advanced state is testified to by the fact
that it is one of the last regions to myelinate and was called by Flechsig
one of the "terminal zones" in contrast to the earliest myelinating "pri-
mordial-zones" and the "intermediary zones" which myelinate at an inter-
mediate period. According to Dr. Paul Yakovlev this region does not
mature in its cellular structure until three or four years or even much
later in childhood.

This region is ideally located for the purposes of our theory. It is placed
between the association cortexes of the three non-limbic modalities: vision,
audition, and somesthesis. It is thus admirably suited to play the role of
acting as the way-station by which associations may be formed between
these non-limbic modalities. This area may well be termed "the association
cortex" of the association cortexes. By providing the basis for the formation
of non-limbic associations, it provides the anatomical basis for language—
or at least for object-naming. Other authors have stressed the importance
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of the posterior parietal region for language,7 but I hope that I have been
able to give a physiological basis to this localization.

There are many problems associated with the discussion I have just
presented. Indeed, rather than use the word 'problems', I would perhaps
have been more correct in saying that it raises many possibilities for further
investigation. Much of the data now available does support the view ad-
vanced here. I will cite only a few examples of such data.

(Note to the reader: The following section contains rather
technical material which can be omitted without violence to the
main trend of the argument).

Very large lesions of the angular gyrus region produce an
aphasic picture in which the patient speaks volubly but com-
municates little information. The speech is in particular re-
markably poor in the names of objects. The reason for this clini-
cal picture is readily deducible. The connections from the rest
of the brain to the auditory association area are cut off. On the
other hand since the auditory association area and the motor
speech region and their connections are intact, the patient can still
produce the automatisms of language freely—these are those
aspects of language not demanding intermodal transfer for then-
use at a given instant. The comprehension of language is seriously
impaired since the arousal of associations in other modalities by
the auditory speech patterns is also cut off by the lesion. These
patients, despite severe comprehension defect, may show perfect
repetition because they have preserved the connections between
the auditory association cortex and the motor speech region.

Even more revealing as to the importance of intermodal
associations are certain more limited lesions. Thus in certain
partial lesions of the angular gyrus (first described by Dejerine,
1891) there may be an isolated loss of the ability to comprehend
written language and to write (the so-called "pure alexia with
agraphia"), while all other aspects of language are intact. The
functions of the angular gyrus in auditory-visual associations may
be quite dramatically brought out by considering an even more
restricted lesion, that of the so-called "pure word-blindness with-
out agraphia" (Dejerine, 1892; Geschwind, 1962). Here the left
primary visual cortex is destroyed. The patient can thus see
only with his right visual cortex. In addition, however, there is
usually a destruction of the posterior end of the corpus caUosum.
This acts to cut off the right visual region from the left angular
gyrus region, and thus the patient cannot understand written lan-
guage. All other aspects of language are intact.

The disturbances in these patients can be summarized as fol-
lows: they lose the ability to comprehend written language,
to read music, and to name colors (but they can still match colors

7 See for example the discussion in Critchley (1953).
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correctly and show other evidences of correct color perception
by non-verbal means—see discussion in Geschwind, 1964).
They tend to preserve the ability to name objects and to read
numbers. How does one make sense of this constellation of im-
paired and preserved visual tasks? Reading is learned nearly al-
ways after speaking. While one learns in speaking to name
objects with which one has had both tactile and visual experi-
ence, learning to read is almost exclusively dependent on pure
visual-auditory connections (particularly after the earliest stages).
When these pure connections are cut off the patient can no longer
read. He can still copy the words he cannot read (which effec-
tively rules out almost any perceptual theory of this disturbance)
because visuo-motor connections in the right hemisphere are still
intact. He can name objects because these arouse tactile associa-
tions further forward in the right hemisphere and a connection
can be made to the speech regions across an intact part of the
corpus callosum lying forward of the damaged part.

Color-naming and music-reading are lost with word-reading
because they are very pure visuo-auditory tasks—we can identify
an apple by its form or texture, but we cannot identify a color
by these. Finally, number-reading is preserved because numbers
are usually associated with a powerful somesthetic reinforcement
(counting on the fingers) through a considerable part of child-
hood, a form of reinforcement not available for words.

The thesis presented here is that the development of object-naming
depends on the presence of anatomical structures in man which are absent
or poorly developed in the monkey. The assertion that object-naming
depends on visual-auditory transfers is of course an old one in linguistics.
Wittgenstein (1953) opens his Philosophical Investigations with a quota-
tion from St. Augustine's Confessions: "When they (my elders) named
some object and accordingly moved towards something, I saw this and
grasped that the thing was called by the sound they uttered when they
meant to point it out. . . ." -

Can we expand the theory presented here to more than object-naming
and can we somehow use the same approach to help us with grammar?
We may appropriately quote Wittgenstein's comment on the above passage,
"Augustine does not speak of there being any difference between kinds
of word. If you describe the learning of language in this way you are, I
believe, thinking primarily of nouns like "table", "chair", "bread", and of
people's names, and only secondarily of the names of certain actions and
properties; and (sc. you are thinking) of the remaining kinds of word as
something that will take care of itself.". But, of course, Wittgenstein implies,
and we must agree, that the other words will not take care of themselves.
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How would you teach a child the use of the word "if" by the method
described by Augustine?

I do not have a solution to offer at this moment. It would be difficult to
conceive of grammar as depending on intermodal transfers in the straight-
forward manner that object-naming does. Grammar appears at first glance
to be something that grows up within the auditory association system itself,
to depend on intramodal, auditory-auditory associations (which can then
be transferred en bloc to written language by use of the cross-modal
association system we have discussed).

This answer is, needless to say, hardly satisfactory, but our earlier
discussion may give a clue as to some useful future approaches. We began
this paper by stressing the exact method by which a monkey learns to
choose a circle over a cross. Similarly, we have discussed the exact
mechanism of object-naming in man. We can answer questions as to how
we would teach certain things to a monkey and how we could teach a
child the name of an object. Let us consider the possible applications of the
method to grammar. We have some important facts, gleaned in important
studies in recent years, on the child's acquisition of grammar. These facts,
however, are still concerned mostly with the age of acquisition of certain
grammatical features, their order of acquisition, and the learning of
distinctions between features that might at first be accepted as equivalent.
To some extent we can specify what rule the child follows at each age.
I would suggest, as a supplement and by no means a substitute to these very
important studies, that some attention be paid to the actual act of learning
by the child and that some experiments be devised to study the elementary
situations in which children learn to use certain words. At its origin
grammar may well be acquired by mechanisms as naive as those of object-
naming. Once these elementary associative steps are passed the acquisition
of the more complex structures presents less difficulty. It is the very first
steps which are the vital ones. Once speech is developed, it can develop
an autonomy from the outside world that is all too familiar. If our studies
on learning by monkeys and object-naming in man are to be of use, they
should teach us to study not what grammatical rule is acquired by the
child at a given age but how he has acquired this rule and how we could
teach it to him.

SUMMARY

Certain aspects of the anatomy of the nervous system in man and other
primates were reviewed. The distinction was pointed out between the
limbic system (those structures lying in general in the "core" of the brain
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and involved in the motor and sensory aspects of feeding, drinking, elimina-
tion, aggression, flight and reproduction) and the non-limbic regions of the
brain. It was pointed out that anatomically the major connections in sub-
human primates from the non-limbic sensory zones (vision, touch, audi-
tion) are to the limbic regions and that therefore learning in these animals
should consist mostly of associations of non-limbic to limbic stimuli. By
contrast the non-human primates lack adequate anatomical structures for
the development of associations between non-limbic modalities, and in fact
such associations are not formed readily in them.

It was then pointed out that object-naming is in fact acquired by learning
an association between two non-limbic stimuli (visual-auditory) and that
the development of language in man has in fact been dependent on his
acquisition of the ability to form non-limbic cross-modal associations. Rea-
sons were given for the view that this ability depends on the great develop-
ment of the posterior parietal region in man (the angular gynis region).

There was some brief discussion of evidence in favor of this theory and
a very brief mention of the possibilities of extension of this kind of theory
to other aspects of linguistic behavior. In particular stress was placed on
the importance of studying the process by which a child learns a grammati-
cal rule and experimentally devising techniques for teaching these aspects
of language in order to learn the mechanisms of acquisition.
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LANGUAGE AND THE EPISTEMOLOGICAL FOUNDATIONS OF
THE SOCIAL SCIENCES

J. F . GLASTRA VAN LOON

University of Leyden

I

One of the ways in which the peculiar nature of the social sciences can
be indicated is by pointing out the fact that social scientists can disagree,
not only about facts and theories, but also about the question of whether
particular social phenomena can only be adequately described in the lan-
guage of the actors with whose behavior they are concerned, or also and
equally well (or even better) in another one. Is it, for instance, possible
to give an adequate description and analysis of classical Roman law in the
terminology of the modern civil lawyer or is one, by so doing, already and
inevitably imputing anachronistic concepts to the Romans?x Can one,
to give another example, adequately analyse 18th century European politi-
cal institutions in the terms of 20th century political science or is one
thereby inadvertently distorting history? The problem is further compli-
cated by the fact that the authors of particular documents may have used
one of a number of different language systems without it being indisputably
clear which is the most relevant one for their interpretation. Should one,
for example, when interpreting a chronicle or a testament, take as the
appropriate contextual system the language which the author was wont to
use when addressing himself to a small group of intimates, or rather the
official language which was used by a wider circle of persons who may also
be considered to have been among his addressees?

These questions require analysis. Part of my paper will be concerned
with the general methodological problems arising in connection with that
analysis. First of all, however, I want to insist that the fact that these
questions can arise at all is symptomatic of a fundamental methodological
(not merely technical) problem which is peculiar to the social sciences. To

1 Cf. H. R. Hoetink, "Les notions anachronistiques dans l'historiographic du droit",
Tijdschrift voor Rechtsgeschiedenis/Revue d'Histoire du Droit, t. XXIII, 1955.
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be sure, a number of social scientists believe that social phenomena can be
dealt with in fundamentally the same way as any other kind of phenomena.
These authors will hold that, by raising the question just mentioned to the
status of a fundamental problem, I am in fact prejudging the issue. It seems
to me that this objection can be returned with equal force and that, there-
fore, the matter cannot be dealt with quite so simply.

The point at issue is whether (and in how far, and in what way) the
referential systems of the agents whose behavior one is studying has to
be taken into account or can be ignored by the social scientist. By systems
of reference I mean interrelated regularities of behavior (possibly also,
sometimes exclusively, but not necessarily, verbal behavior) in terms of
which individual agents define the relations between themselves and their
environment and between elements of their environment. Language as a
social fact, to put it in the words of Alf Sommerfelt, is "le moyen par lequel
la societe non seulement agit sur le monde qui l'entoure, mais en outre
congoit le monde".2

In order to avoid misunderstandings about what seems to me to be the
real nature of the problem concerning such systems, I shall first mention
another form in which it has frequently been presented in a discussion be-
tween Watsonian behaviorists and physicalists on the one hand, subjectivist
relativists on the other hand.

The objectivist realists (as I shall call the former group of social sci-
entists) have stressed the fact that science can only be concerned with
what is open to inspection by others as it is to the individual agents them-
selves. These authors contend that there can, therefore, be no fundamental
methodological differences between the social and other sciences, but only
technical differences concerned with the observation and authentication of
data, the control of variables, etc. Processes of interaction between an
organism and its environment, they will say, are overt phenomena which
can be studied in fundamentally the same way as any others. There is no
methodological difference between finding out the predictable outcome of
putting a flame to gunpowder and establishing regularities of human be-
havior.

The point is well taken. There is, indeed, as I shall argue further on,
a long stretch which the social sciences can cover along lines running
virtually parallel to the path taken by the physical sciences. This, however,
does not preclude the possibility that the social sciences must also cover
an area which has no parallel in the physical sciences. One of the ways in
which the actual existence of such an area can be demonstrated is, I submit,

2 Alf Sommerfelt, La langue et la societe (Oslo, 1938), 3.
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through an analysis of the part which is being played by the referential
systems of different actors in processes of interaction. That part, I further
submit, is that of a 'constitutive element'. Or, more precisely: it is a
variable which we must take into account in our analysis of such processes
in order to achieve cross-cultural and transhistorical comparability of social
phenomena. This contention is, in fact, supported by what the methodology
of the physical sciences reveals concerning the role of referential systems
in these sciences when they are seen, not as stocks of knowledge piled up
somewhere in a mental storehouse, but as social enterprises which have to
be kept going through co-ordinated activities of individual scientists. I shall
come back to this in a moment.

The very opposite view to that of the objectivist realists has been de-
fended by other social scientists (especially historians and cultural anthro-
pologists), to whom I shall refer as subjectivist relativists. A number of
these have denied the possibility of acquiring nomothetic knowledge in their
field of research on account of the incomparability of the phenomena which
they are studying. The usual reply to this contention has been that, by
using words for the description of these phenomena, the ideographically
inclined social scientist is already specifying and classifying them, and that
it would therefore be inconsistent with his actual practice to deny the
possibility of comparing them. Now, to my mind, this objection misses the
target. The subjectivist relativist can admit the generality of meaning of
his descriptive terms and yet insist on the uniqueness of the configurations
of the phenomena which he is thereby describing without contradicting
himself.

The point which is missed by both parties in this controversy is, it seems
to me, that, if the subjectivist relativists were right, if in other words they
were really concerned with what constitutes the uniqueness of their objects,
and nothing else, it is quite unclear in what sense they could be said to be
concerned with social phenomena.

As is so frequently the case with extreme opponents, the underlying
assumptions of subjectivist relativists and objectivist realists overlap each
other on a central issue. Both, in fact, assume that the meaning or sig-
nificance of social acts is, or derives from, something subjective, mental or
psychic, private, internal and not open to public scrutiny. It is in the con-
clusions which they draw from this assumption that they part company,
the ones putting their faith in procedures of aesthetic 'empathy', the others
forging ahead with the gestures of the physical scientist—without further
reflection on the conditions which must be fulfilled in order that their own
work may proceed as an intersubjectively repeatable, objectively corrigible
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and at the same time innovating process. It is the basic assumption under-
lying these two views that is the main target of this paper.3

Briefly put, my position is that what characterizes social phenomena as
the object of the social sciences is that they possess 'meaning', or 'sig-
nificance' in an intersubjective sense, the determination of which involves
the taking into account of referential systems of actors participating in
social processes. Now, methodology, as a discipline which is concerned,
not with the substantive contents of particular sciences, but with the way in
which knowledge is being obtained, has something in common with the
social sciences which is relevant to my position.

This common element is contained in the concern of the methodology
of science with referential systems, their logical properties, and their po-
tentialities for the descriptive and explanatory ordering of environmental
events. The characteristic difference between methodology of science and
the social sciences, on the other hand, consists in the fact that whereas the
former is studying referential systems in their cognitive function only, the
social sciences are studying them generally as variables in processes of
interaction.

For a clarification of this point, I want to distinguish two dimensions
of referential systems: (1) They define a number of elements of the en-
vironment in relation to each other as objects of cognition, manipulation,
affection, etc.; I shall call this their designator? dimension. (2) They also
regulate relationships between actors in interaction; I shall call this their
co-referential dimension.*

The relations between these two referential dimensions can be deter-
mined in a number of different ways. The most important criterion for
the differentiation of referential systems from the social scientist's point of
view is the way in which they make possible the substitution of individual
agents in social processes with regard to the designatory objects. Thus a
scientific referential system is characterized by the fact that it makes pos-
sible complete substitution of individual scientists relative to the definition

3 The mentalistic, as opposed to the operational, conception of knowledge is
complementary to an ontologistic view of reality as a system of facts inherent in
nature which can be known through a process of 'mirroring' in the mind, in which
the individual organism is only passively involved. In this conception of reality on
the one hand, knowing or knowledge on the other hand, there is no place where
'significance' or 'meaning' can be located, except in the minds of individuals. It is
clear that once they have been relegated to those ethereal spheres, their scientific
fate has been decided upon: they are not intersubjectively accessible, not open to
inspection to the one as to the other, etc.

4 The term 'co-referential' has been suggested to me by R. A. V. van Haersolte,
who also helped to clear up some muddles in my thinking.
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and determinateness of the objects of research in the context of that
system. The co-referential dimension of the system is thereby, as it were,
reduced to a single role or point of view. With regard to the objects of
designation of a scientific theory, all actor-scientists in the field function
in one and the same role, i.e. in terms of the same set of mutually consistent
expectations which are held together by the same referential system. Inso-
far, moreover, as sets of phenomena can be said to be defined in terms
of more than one referential system, they can only be said to be the same
objects of scientific research as their definitions can be translated in terms
of a single theory which encompasses or unifies the others.

Methodology of science, then, is concerned with referential systems
which are characterized by the fact that they each determine a single role
which can be interchangeably occupied by any number of individual sci-
entists. Methodology is, indeed, confronted with these systems in the
plural. It is not, however, concerned with processes of interaction between
scientists as occupants of different roles. This is so precisely because scien-
tific enterprise, as a purely cognitively oriented activity, is directed towards
the suppression or neutralization of differences between such roles, where
and whenever there appears one.

The object of research of the social scientist, on the contrary, is exactly
such processes of interaction between the incumbents of different roles.
He is concerned with behavior as it is oriented by systems of reference
whose co-referential dimension interrelates a variety of roles and whose
designatory dimension far exceeds a merely cognitive scope.

The preceding remarks can be summarized as follows. The difference
between social and other phenomena is not that the former are, whereas
the latter are not, uniquely but, rather, specifically determined; nor is it
that the former are, whereas the others are not, open to inspection by
one individual as they are to others, or that the ones are, whereas the
others are not, mental or dependent on mental processes. This last distinc-
tion is one which runs across the borderline separating the social and other
sciences; it will give rise to differences of technique in observational and
verificational procedures, not, however (at least not necessarily), to differ-
ences of a methodological nature. The difference between social and other
phenomena rests on the fact that social action is defined in terms of systems
of reference which differentiate roles in interaction, whereas non-social
phenomena are not thus defined.

My position should not be misunderstood as implying that it would be
impossible to study certain phenomena according to the methods of the
physical sciences. Nor am I suggesting an ontological distinction between
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two mutually exclusive classes of concrete entities. My contention is, rather,
that the study of social phenomena is complicated by the fact that they are
studied in terms of cognitive systems of reference which include referential
systems amongst the variables which determine their objects of designation.

II

How is the social scientist to relate his system of reference to those of
the individuals whose behavior he is studying in order that the phenomena
which constitute his object of research will become amenable to intersubjec-
tive, cross-cultural, cross-societal, etc., comparison? The solution of this
problem must, it seems to me, be looked for in the context of a division
of the research procedure in phases which are related to each other in
roughly the same way as an object-language is related to a meta-language.

Let us, for an illustration of this point, look at the case in which one
would want to find out the rules of a game without being able to do so by
simply asking for an explanation from someone who already knows them.
Now, surely, insofar as the behavior of a number of individuals is indeed
in conformance with a particular set of rules, it should be possible to get
to know these rules by taking the appropriate steps of observation, de-
scription, classification, hypothesizing, interrelating hypotheses, deductive
inference of new hypotheses, correction of hypothetico-deductive systems
on the basis of actual findings, etc., until a sufficiently consistent set of state-
ments shall have arisen on the basis of which the behavior of the players in
the relevant situations can be predicted with sufficient accuracy.

The knowledge thus acquired would amount to an ability to take part in
the game as a player, or to supervise it as a referee. One would, in other
words, be able to 'generate' all possible moves of the game on the basis
of a systematically arranged set of rule-of-the-game statements. This in
itself would amount to a verification of the inductively acquired 'under-
standing' of the game. The fact that one might be using completely differ-
ent terms for the designation of the moves in the game, that one might have
classified them in an altogether different way, and might have arranged the
rules in a different system or order than the players themselves—all such
variations from the 'original' would not in the least detract from the
adequacy of this knowledge of the rules of the game. No need, in other
words, to take a peep into the minds of the players concerned; no need even,
as far as knowing how to play the game is concerned, to be able to speak
their language.

So far, then, the case presents us with no methodological peculiarities.
From the social scientist's point of view, however, the case of the game
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itself is a rather special one. A closer look at what makes a game a game
will show us why. The main characteristics of the game are that it is being
played according to rules which have been fixed in advance and that all
the activities which are relevant to the game are taken to have no other
consequences than those foreseen by the rules. In other words, in the case
of a game, the system of reference in terms of which the behavior of the
players is defined has been detached from all other possible contexts in
such a way that their multiple interpretability has been excluded completely
or at least to a very high degree. All the 'meaning' there is to an act or
move or sequence of acts in this context is determined by the logically
possible relations between the elements of the system. Any move outside
the range of these possibilities has been 'ruled out': it has been branded
in advance as 'co-referentially meaningless'.

It is clear that this sort of unequivocalness is a great asset to the orderly
procedure of social interaction. No better example of this than the role
of mathematics as a provider of systems of exclusively implicitly defined
terms in the development of science! A certain degree of it must be pre-
sumed in all orderly ongoing social processes. In some areas of behavior
(say, road traffic) the adherence to the 'rules of the game' is generally as
strict as in the case of field games. In others we find regularities of behavior
which are less strictly (and therefore less exclusively) determined in ac-
cordance with a particular set of co-referential postulates. In those cases
it will not be possible adequately to predict or to explain the behavior of
individual agents in those terms, but it is yet possible to regard the total
results arising from interaction processes as having, on the average, been de-
termined by specific co-referential rules. Economics could not be the
valuable social instrument it is, if this were not the case.

It is in these areas then, that the social sciences can proceed along
methodological lines which run parallel to those of the physical sciences.
One would, however, draw an altogether too idyllic picture of social reality
and an oversimplified and too restricted one of the social sciences, if one
were to leave it at that. Society is not merely an ongoing concern or a
system in stable equilibrium. It is also shot through with ambiguities,
conflicts, innovating activities, etc., which cannot be adequately described,
let alone explained, as mere 'deviations from the general pattern'.

I want to stress that what I am saying is not that it would be impossible
to define such aberrations in those terms. I even want to go one step further
and say that, in an initial phase of research concerning a particular society,
it is necessary to handle one's data in such a fashion. I only want to add
to this, that this first phase must be followed by another one. It is this
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other phase which involves methodological considerations which play no
part in the physical sciences.

I shall try to expound this in four points. Two of these are more funda-
mental than the others. They are: (1) the inherent ambiguity or multiple
interpretability of social phenomena in general; (2) the fact that what is
being determined by the inductive procedure just mentioned, taken as a
system or structured whole, is itself an unique social phenomenon. Let me
try to clarify this.

(l.a.) I shall first mention a point which is a relatively minor one, but
which leads up to a major one. Instances of behavior which can be ade-
quately defined as deviations from a general pattern at one moment may,
in the course of time or even abruptly, develop into regularities of such
a scope that it becomes doubtful whether they can still be accounted for as
deviations from the pattern or should rather be considered as constituting a
change of the pattern.

(l.b.) Another point, closely connected with the previous one, is that
processes of change frequently can only be adequately described as arising
from, or even constituting, conflicts between two or more competing or at
any rate mutually incompatible referential systems operating in one and the
same society. What these two points amount to is that social phenomena
may be equivocal, i.e., amenable to interpretation in terms of different
(non-isomorphic) referential systems, each or some of which define some
phenomena as 'deviations' which are defined as 'conforming behavior'
in terms of one or some of the other referential systems operating in a
particular interaction process.

(I.e.) Now this difficulty is further complicated by the fact that the
social scientist must, at any time, face the possibility that the inductively
acquired systems of reference have been based on selections and classifica-
tions of phenomena which have themselves been determined by his own
pre-conceived system of reference. The source of this ambiguity is not
one which only erupts occasionally or accidentally. It is flowing continu-
ously and it lies at the root of the social sciences. It is, indeed, implied by
the very definition of social phenomena as such, namely, as phenomena
which are determined by, amongst other things, the regularities of verbal
and other behavior in terms of which human beings orient themselves in
interaction processes.5

5 The physicist, as compared with the social scientist, presents us with an excep-
tional case. His case is exceptional in two respects. First, from the methodological
point of view, on account of the fact that his concepts are defined in terms of the
system of reference which he himself constructs only. He does not, in other words,
as the social scientist does, introduce one or more referential systems as variables in
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In this context, it seem relevant to point out that the case of the game
with which I started this analysis is a special one in a similar way as
languages are special cases of action systems. I am using for this purpose a
quotation from Sapir: "Of all forms of culture, it seems that language is
that one which develops its fundamental patterns with relatively the most
complete detachment from other types of cultural patterning. . . . In ordi-
nary life the basic symbolisms of behavior are densely overlaid by cross-
functional patterns of a bewildering variety. It is because every isolated act
in human behavior is the meeting point of many distinct configurations
that it is so difficult for most of us to arrive at the notions of contextual and
non-contextual forms in behavior. Linguistics would seem to have a very
peculiar value for configurative studies because the patterning of language is
to a very appreciable extent self-contained and not significantly at the mercy
of intercrossing patterns of a non-linguistic type.".6 It is because the latter
is, indeed, the case with regard to most other social phenomena that the
special problems of methodology to which I am referring do arise in the
social sciences.

(2) Now over from the first fundamental point, i.e. the one concerning
the multiple interpretability of social phenomena, to the second one. This
leads us, as it were, to the opposite extreme. The point is that what consti-
tutes a pattern or system of generically defined phenomena on one level
of analysis (such that each individual phenomenon is determined as an
instance or value of a variable which has been contextually defined by the
system of reference), on another level of analysis is an uniquely defined
social phenomenon. The point has, I believe, never been put more simply
and clearly than in the following words from Charles Peirce: "There will
ordinarily be about 20 the's on a page, and of course they count as 20
words. In another sense of the word 'word', however, there is but one
'the' in the English language. . . . " 7 A word or a language, a move in
chess or the game as a whole, are each in a sense uniquely determined.

his own system, in terms of which the other variables are defined. In the second
place, he is exceptional from the point of view of social science, i.e. as a social
phenomenon, in that all physicists, at least on principle, are incumbents of one and
the same role, i.e., that the distinction of ego and alter is being cancelled out rela-
tive to their objects of designation. The blind spot in the objectivist realist's methodo-
logical manner of seeing things consists in the fact that he cannot conceive the
possibility of another method of research which involves the taking into account of
systems of reference of the scientist's objects of designation.

6 E . Sapir, "The Status of Linguistics as a Science", Language, 5, (1929). The
quotation is taken from Culture, A Critical Review of Concepts and Definitions, A. L.
Kroeber and Clyde Kluckhohn, eds., (Cambridge, Mass., 1952).

7 Charles S. Peirce, Collected Papers, Charles Hartschorne and Paul Weiss, eds.,
(Cambridge, 1931-35), vol. 4, p. 537.
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Just as, therefore, one must first have acquired sufficient know how of a
language or of the rules of a game in order to be able to determine the
number of times a particular word or a particular gambit is being used in
connection with a specific other phenomenon, one must also first possess
sufficient understanding of the referential system according to which the
members of a particular society are interacting in order to be able to acquire
knowledge about the quantitative correlations which obtain between par-
ticular social phenomena. Thus we must already know the referential
determinateness of a corporation, or a sale, or a manslaughter, or a suicide,
in order to be able to determine their relative frequency over time, etc. In
the social sciences, quantitative induction must be preceded, or at any rate
supported, by qualitative induction.751

There is yet another conclusion which can be drawn from the previous
analysis, viz., that phenomena which have been defined in terms of different
systems of reference cannot be directly compared with or related to each
other. It would, for instance, be highly misleading to take the fact that a
legal institution in one society and another one in another society are
respectively referred to in those societies by words which can be lexico-
graphically translated into one another, as a sufficient basis for their com-
parison. The social scientist who would translate, say, "propriete" into
"property" and then do comparative research about the phenomena thus
designated in France and England would obviously get involved in gross
misconceptions. What he will need is not only sufficient technical knowl-
edge of the legal systems of both countries, but also an artificially con-
structed system of reference in terms of which both legal systems can be
analysed. A good example of this can be found in the set of implicitly
defined terms which has been suggested for this purpose by Hohfeld.8 If

7a Cf. J. F. Glastra van Loon, Norm en Handeling. Erven T. Bohn N. V., Haarlem,
1956; E. V. W. Vercruijsse, Het ontwerpen van een sociologisch onderzoek, (van
Gorcum, Assen, 1960), 9 ff.

8 W. N. Hohfeld, Fundamental Legal Conceptions as applied in Judicial Reasoning
and other Essays, W. W. Cook, ed., (New Haven, 1923). Hohfeld defines a set of eight
"jural opposites and correlatives" as the "least common denominators" for the
analysis of legal relations. Cf. Julius Stone, The Province and Function of Law
(Sydney, 1946), 115 ff., and E. Adamson Hoebel, The Law of Primitive Man (Cam-
bridge, Mass., 1954), 46 ff.

Another important contribution to the problem of meta-systematic analysis of
legal systems has been made by E. M. Meijers, De Algemene Begrippen van het
Burgerlijk Recht (Leyden 1948). Meijers develops and clarifies the method of defini-
tion by means of "normal types", first suggested by Sigwart. A "normal type" is con-
ceptually constructed by an enumeration of analytic characteristics which may or may
not be together applicable to actual legal institutions. The point is, that actual
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his interest goes beyond a comparison of the legal systems as such, if he is
also interested in finding out about their relations to other social phe-
nomena, then he will need a similar terminological device for the compara-
tive description and analysis of those other phenomena as well. Talcott
Parsons' set of pattern variables immediately comes to mind in this
connection.9

Inter-systematic comparison of social phenomena requires the taking
of a meta-systematic point of view. This can only be realized by the con-
struction of a meta-systematic frame of reference. I am stressing this point,
because it has been more than just occasionally misunderstood by social
scientists themselves. The nature of this misunderstanding can be gathered
from the accusations which this kind of work has met of being too abstract
and formal to be of any use, as well as from the insistence upon direct
operational definition of the terms of the meta-system concerned.

These objections are based on the mistaken assumption that a meta-
systematic system of reference constitutes a technical language in the same
sense as, e.g., the language of the physicist. Or, in other words, that they
are meant to designate phenomena by means of similar chains of operations
as are represented by terms like 'weight', 'length', 'temperature', etc.
They overlook the fact that these meta-systems do not directly designate
social phenomena, but indirectly; i.e. as they are determined in the context
of a particular system of reference which is operative in a particular society.
A meta-system is an instrument of analysis; its terms become operational
through non-physical operations of a kind which are similar to those in-
volved in the analysis of a text in the technical terms of a grammar.

Ill

My remarks about the definition of meta-systematic terms should not be
interpreted as denying the possibility of 'direct' operational definitions of
social phenomena. What I am contending is that this will get us no further
than descriptions of particular cases in statistical terms without providing a
basis for cross-systematic comparison. Cross-systematic comparison re-
quires meta-systematic terms which can be applied to social phenomena
as they are defined in terms of the referential systems of the agents in the

legal institutions may now be characterized, and thus at the same time systematically
ordered relative to each other, by defining them as instances of a normal type missing
a particular one (or some) of its defining characteristics. This method of definition
highly facilitates comparison of legal institutions both within the context of one legal
system and cross-systematically.

9 Talcott Parsons, The Social System (London, 1952).
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field. Generally speaking, this means that they must be applicable to
qualitatively defined phenomena.

A clear picture of the situation in which the social scientist finds himself
after having determined and analysed his phenomena by means of directly
operational terms has been given by Lazarsfeld. The social scientist,
Lazarsfeld tells us, will first define his concept, say 'group cohesiveness',
in terms of a number of indicators (expressions of friendliness by members
about members of the group, relative frequency of instances of social inter-
course between members with each other as compared with between mem-
bers and outsiders, etc.). He will then collect statistical data by observing
large numbers of groups and by describing each in terms of the indicators.
"Each group will thus be characterized by a profile or response pattern.
Using an appropriate statistical technique, the investigator will then com-
pute the covariations between all the indicators taken over all the groups
he is studying. His basic numerical material will be one or more matrices,
the entries of which indicate how well pairs and perhaps triplets and
quadruplets of indicators agree with each other in concrete situations."

Finally, these matrices will be submitted to mathematical analysis in
order to establish the diagnostic value of each of the indicators. "There
are quite a number of . . . models which can be used for this analysis.
But they all have two features in common. They do not use an outside
criterion. No one tells us in advance which groups should be considered
more cohesive than others; we do not calibrate indicators against superior
knowledge. . . . We pull ourselves up, so to say, by our own bootstraps.
We end up by finding two things simultaneously: given that a group be-
longs at a certain point on the underlying continuum of cohesiveness, we
can tell the probability with which it will manifest each indicator; and,
given the profile or response pattern of the group, we can say with what
probability the group belongs at various points along the intended classifica-
tion." 10

I have quoted Lazarsfeld at some length, because he so pungently puts
across the fact that all one can get from statistical analysis of operationally
defined data is a probabilistic descriptive ordering of phenomena in terms
of one another, i.e. a classification of sorts. The trouble with these classi-
fications is that, although they increase our knowledge about facts, they
leave us in the cold with regard to the question of how these facts could
be nomothetically related to other facts.

10 Paul F. Lazarsfeld, "Philosophy of Science and Empirical Social Research,"
Logic, Methodology and Philosophy of Science, Proceedings of the 1960 International
Congress, Ernest Nagel, Patrick Suppes, Alfred Tarski, eds., (Stanford, Cal., 1962),
467/8.
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The decisive characteristic of scientific knowledge is that it is not merely
practically useful but also theoretically fruitful. Regardless of how that
knowledge may have been acquired, of how well it may have been con-
firmed, and of how accurately it has been determined, it will be fruitful only
if we can derive or infer from it tentative views or hypotheses concerning
other relations or covariations of phenomena than the ones which are de-
termined by that knowledge. The empirical testing of the derived hy-
potheses should then give us grounds for changing the systematically re-
lated hypotheses and for looking for yet other possible correlations between
phenomena, etc.11

The crux of the matter is that this procedure leads not merely to ever
increasing accuracy in the determination of facts but also, and above all,
widens the empirical basis on which we build our conceptual systems of
reference. The situation now is no longer like that of a man trying to
pull himself up by his bootstraps, but rather like that of a man holding on
to bits of straw who finds that by plaiting them he can overcome the force of
gravity. All the bits of straw separately floating around him will not sup-
port him, will rather be a hindrance to his movements. Their combined
sustaining capacity, however, will be sufficient for lifting him out of the
water.

11 "Scientific knowledge has enormous self-propelling power because this sort of
knowledge (in the sense of knowledge of laws) can be used as a means to create—
in an objective sense—concepts which can be used to give descriptions of phenomena;
acquired knowledge enables us not only to direct our activities in everyday life but
also . . . to see deeper and further than was possible beforehand. . . .

"Once the concept 'resistance' has been instituted by an operational definition, one
can, for instance, measure resistance as a function of temperature. In so doing one
again finds a law. Now a sceptic can try to falsify this law by looking for pairs of
values for resistance and temperature which do not fit into this law—but to do so,
he has to presuppose that Ohm's law is valid. I mention this because it makes clear
that the possibility of falsifying a law depends on the assumed validity of descriptions
of a certain type which in their turn depend on a law: the 'objective value' of con-
cepts is complementary to the validity of laws.

"Now this implies that one can state that somewhere . . . decisions have to be
made. In doing so one can either assume that some concepts are sacrosanct or that
some laws have an a priori status; this means one can assume that descriptions of a
certain type are valid or that certain laws are valid. The first choice is made by
empiricists of Humean origin—the latter by rationalists of the Aristotelian or
Cartesian tradition who are looking for 'first principles'. But the scientist does not
make this kind of decision: for him neither concepts nor laws are sacrosanct: he
tries to form concepts, to learn how to make observations and to use words by
means of laws—he tries to formulate laws by making observations and using words;
moreover inquiry itself is a process of transformation and readjustment."—J. B.
Ubbink, "Model, Description and Knowledge," Synthese, XII (1960).
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I have intentionally been using loose language. My reason for this is
that, although I am fully convinced that the hypothetico-deductive method
is the only scientifically fruitful one, I also believe that by copying in the
social sciences the forms in which it has been realized by the physical
sciences, its propulsive capacity is being used the wrong way. It is like
using a motorcar for travelling on water. What is being lost sight of in this
way is that social phenomena are defined as such, and are specified as this
or that particular social phenomenon, relative to the systems of reference
of social agents in the field. The danger that this will be overlooked is
enhanced if the development of highly sophisticated techniques of observa-
tion leads to definitions of findings which cannot be translated in terms in
which those agents define their situations.

This does not mean that, in the social sciences, we should restrict our-
selves to 'ordinary language', and the distinctions and classifications avail-
able in everyday speech. It does, however, mean that we must construct
our models in terms which can be translated into those of the referential
systems relative to which the agents in the field orient themselves, -proceed
in interaction, frame their expectations, suffer deceptions, are motivated
to action or inaction, etc.

Every science must start its development from common experience. This
is perhaps the broadest but definitely also the most vaguely determined
system of reference which we possess. It is also, therefore, the one which,
by itself, is least amenable to correction on the basis of empirical findings.
Every science must, therefore, in order to accumulate the impetus which is
necessary for its 'take-off' into self-corrective flight, artificially construct
it own models and theories. The processes of direct induction from ex-
perience characteristic of the 'natural history' stage of development, how-
ever much refined by techniques of sampling and of statistical, multiple
factor analysis, can never by themselves do this for us. The distinctive
nature of every science depends on the nature of the theories which we
construct, i.e. on the variables we select and choose to include in them.
It definitely does not depend on the nature of "the facts themselves".

Thus, some of the most important ingredients of social theory are con-
tained in our common social experience. What will make a social science
into a distinct science will depend on what it admits from this welter of
data into its constructed system of reference. The social sciences are con-
cerned, not with a residue left over by the physical sciences on the one
hand, psychology on the other hand, but with an object which is defined
independently from either of these, namely, interaction processes between
human beings in terms of roles which are themselves determined by a
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variety of referential systems. The social sciences, one might say, are
anthropomorphic not by mistake or by default, but by definition.

The way we know about social interaction processes in terms of com-
mon experience, is that we can take the position of someone else vis-d-vis
ourselves and thus understand the intersubjective meaning of his behavior
from our point of view as we understand our own from his viewpoint. To
the very extent that this is not possible there is a barrier to or a problem of
interaction. Now, clearly, the very opposite of what the social scientist
wants to achieve would be to exclude himself from the legion of potential
participants in the processes which he is studying. Equally clearly, he wants
to achieve more than that. The problem is, how to achieve the extra bit
as an extension and perfection of what is already available, and not as an
unconnected, separate chunk of knowledge (let alone as a pile of such
chunks).

The link between social experience and social science can indeed be
retained if we construct our models and theories as formalizations of inter-
action processes as we know them from social experience, instead of either
trying to jump the fence and start off where the physical sciences have
arrived (i.e. with ready made mathematical models which do not include
qualitatively determined systems of reference of agents in the field amongst
their variables), or by copying its research techniques without framing
the conceptual instruments in terms of which the resulting data can be
interpreted and interrelated.

Each formalization will take place at the price of one-sidedness. The
nature of the one-sidedness determines the nature of the science. Every
formalization also proceeds by introducing connections between phenomena
which were not seen as thus interrelated in previous experience. It is
precisely therein that lies its fruitfulness: it is these connections which will
have to be put to empirical tests and which can thereby shed new light
on what we already knew or thought we knew. The purpose of empirical
investigation in this procedure is to put each of a number of systematically
inter-connected hypotheses to the test, rather than to establish a measure,
or order, or scale for the application of an isolated concept. The conse-
quence of it is that the outcome of the investigation may now lead to correc-
tions of the theory and thus contribute to scientific research as a pro-
gressing, and not merely accumulating, social enterprise.
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DISCUSSION

ROBERT LADO: I appreciate Dr. Boomer's paper very much. It points
the way to improvements in the scientific sophistication of linguistic research.
Linguists can make just claims to the structural elegance of our descriptions,
but we cannot make similar claims concerning the scientific elegance of our
data gathering. We should not react defensively when a psychologist, whose
science can make just claims to sophistication in experimental research, gives
us such sound advice.

CHARLES FERGUSON: Dr. Boomer, your paper was very stimulating and
I was glad to hear someone outside the field say that linguistics should become
more experimental and more 'statistical'. I would be glad to send you copies
of two papers of mine which say something like this, more from the linguist's
own point of view.1

RICHARD S. HARRELL: I would like to express my interest in Dr.
Boomer's criticisms of current linguistic theory and methodology. I am in sub-
stantial agreement with him. Although a number of linguists have, on scattered
occasions, pointed out the importance of 'non-code' aspects of speech, nothing
much has been done about it. It is also refreshing to have an experimental
psychologist point out to us what an unreliable tool uncontrolled perception is.
Certainly not enough attention has been paid to the use of laboratory equip-
ment in the conduct of either practical or theoretical linguistic analysis. On
the score of calling for a statistical and probabilistic model of language struc-
ture, I fear I may find myself among a small minority of linguists in siding
with Dr. Boomer. But I do side with him. I feel that in the future linguistics
will have to follow the same statistical procedures that other social sciences have
found so useful. Ultimately I do not see how linguists can avoid talking in terms
of statistically defined principles of sample selection, confidence limits, and simi-
lar procedures long since familiar to such investigators of human activity as
sociologists and economists.

MARTIN JOOS: I find myself disposed to comment briefly on all four
papers, though with some sequence. To begin with, the van Loon paper had,
near its end, this word "omit". One defines a particular science by what is
omitted, and of course one tries to include within one's own science all the

1 Ferguson, C. A., "Linguistic Theory and Language Learning." in: Georgetown
Monograph Series on Linguistics and Language Study, 16, (1963), 115-124.

Ferguson, C. A., "Linguistic Theory as Behavioural Theory." (Paper presented at
the Conference on Speech, Language, and Communication, UCLA, November, 1963;
to appear in the Transactions.)
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complexity that is tolerable while omitting whatever would give a superfluity
of complexity.

This leads me to Mr. Boomer's paper, where he finds some 50% of misfits
between his primary data and the rules that linguists have offered him con-
cerning primary stresses and terminals. I'm not as appalled at that, I am a bit
surprised (I should have thought thirty or forty percent misfits), but I am not
appalled at even 50%, because we have to distinguish between the apprentice
science or the apprentice scientist on the one hand and the, well, I hope it
doesn't sound invidious, the scholar, or the master, or the frontier in the
science on the other hand. I offer a simple analogy; in High School physics you
encounter the law of falling bodies which was so precise because, as you were
warned in advance, the friction of the air had been neglected. Once that is
neglected, you can be absolutely exact about the law of falling bodies; but
what good is it in real life? The nearest thing to it is in the science of ballistics
where not only air friction needs to come in for a shot at any range greater
than a hundred yards, but moreover, crosswinds friction, and crosscurrents
both; therefore the thing becomes practical. Now then, too many linguists,
I grieve to confess it, too many of my colleagues have remained apprentices
in this respect, they insisted on absolutely excluding everything that was not
elegantly countable, for the rest of their lives. Each one of us, I hope, will grow
up before he retires and begin allowing for friction and windage and then we
can get together with Mr. Boomer.

Concerning Mr. Geschwind's paper, I want to offer a purely speculative idea
that the abstract patterning we find in grammar is only a reflection of the poly-
dimensional patterning of human sociability, as compared to monkey sociability.
We all know these things about monkey sociability, if we know anything at all,
but it is not simply a matter of pecking order (that's there, of course, the dimen-
sion of dominance). But of course in monkeys it is mitigated, as it is not
among the chickens, by mutuality as manifested in mutual grooming and so on.
Anyhow, there's the one dimension. But then there are minor dimensions,
which are occasional or temporary: one of them is mother to infant, and the
other is male to female. These are occasional and temporary, but what persists
is dominance mitigated by mutuality and, note well, that in Mr. Geschwind's
terminology all this sociability is limbic. Limbic and nothing but. Human
sociability has all this patterning that Mr. van Loon's paper was talking about,
and practically none of that is limbic anymore (or the limbic elements retreat
in the background and intervene only disastrously as when some paranoiac
becomes a dictator of a nation). Note well, also, that this is related immediately
to a kind of polydimensional patterning which requires cross-modal associations
and abstract associations which imitate the cross-modal associations (this is
all pure speculation mind you), but I think possibly that Mr. Geschwind or
someone else is going to be smart enough to dream up crucial experiments.
This is what underlies the special kind of complexity of the grammar of human
language. Then how does a small child acquire it? Why isn't a small child



DISCUSSION 191

content with getting what he wants by simply calling out the name of it? Why
doesn't that content him? I say again, because of human sociability, social
ambitions; he wants to be a member of the family and, as he grows older, he
aspires to a vote in family councils. To be truly an insider for that purpose, he
has to conform to the proprieties; though he doesn't know that these proprieties
facilitate communication, that grammar facilitates communication.

I will speak next, and last, in reference to Mr. Bastian's paper. I think
this may be a suitable occasion for publishing, in quite condensed form, the
simple mathematical proof that all languages are as complex as is biologically
tolerable, and hence all are equally complex. The axioms are few and simple:
one is already mentioned, the interchangeability of role between listener and
speaker. From the speaker's point of view, the complexity in the text is
obedience to constraints. From the listener's point of view, the complexity is
redundancy that he can profit from. Because of the interchangeability, I sug-
gest that the measure of the cost of introducing the complexities (the con-
straints) into the text is equal to the listener's gain from them. Then what is
the average size of a conversational group? Well, let's pick a number, say n
persons in an average conversational group. You have then one speaker's cost,
n— 1 equivalent listener's gains; net profit from the group is the cost times n —2.
And if n is greater than 2, it is to the advantage of every community to make
its language as complex as biologically possible, Q. E. D.

SYDNEY LAMB: Mr. Bastian, I believe you said that it was a remarkable
thing, or at first glance it seems remarkable, that you can take such a complex
and infinitely varied structure as language and yet have this thing be usable
by the human brain, or a human being, let's say, with nothing but a brain to
do it with. And I've got news for you; this cannot only be done by a human
brain: it can also be done by an ordinary computer like the 7090, whose
capacity is perhaps less than one per cent that of the ordinary human brain.
So language is indeed somewhat simpler than what it might appear at first
glance. Just look at all the things you can do with a language. But that isn't the
main remark that I want to make here.

On one point I'm not sure whether I understood you or not. When you said
something about speech being produced by means of some formation rules
which are then followed by some transformation rules, if you mean by this
something about the way in which utterances in language are produced, then I
should inform you that Chomsky disagrees with you. If you're aware of that,
then perhaps you didn't mean it. Some people do think that these transforma-
tion rules are supposed to say something about what people actually do when
they produce utterances and of course, they don't; and Chomsky doesn't claim
that they do.

You were quite correct in pointing out the close relation between production
and what I call de-coding (that is, the interpretation or recognition process
that the hearer performs). This is clearly quite closely related to production,
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but I think we can carry it a little farther than the picture that you presented.
You presented a picture, if I remember correctly, that goes something like this:
the hearer picks up a few of these lexical items and then by a sort of repeating
and going through the same tactic rules (as I would call them, but let's just say
the same syntactic rules, to be more general) that the producer went through is
thus able to de-code the sentence. Now, I think this is in large part true, but I
would like to raise the question as to how he gets to these lexical items. That is,
what is this magical process by which he gets these lexical items with which to
start going through his syntactic rules? We tend to overlook that problem,
because it doesn't seem to us, unless we think about it for a minute, that there
is any problem involved here. Somebody says Georgetown University, there
you are, no problem. But actually, a lexeme like Georgetown University is a
very complex thing. Phonologically, there are dozens of distinctive-feature
occurrences there. It's really no mean task to de-code that up to the point where
you recognize it as the lexical item "Georgetown University". So how do we
do that? Well, the answer is that we have not only syntactic rules (that is, not
only lexo-tactic rules) that we use as an aid to de-coding; we also have phono-
tactic rules and morpho-tactic rules. And they work in very much the same
way. In the first place, you don't have to know exactly what the lexemes are in
order to go through the lexo-tactic rules, because if there are multiple choices,
then very often the co-occurrences dictated by the lexo-tactic rules will rule out
most of them. You're only left, therefore, with one or two, hopefully only one.
The same thing happens in the case of the phonological rules; you don't have
to pick up every distinctive-feature that the speaker said, because the phono-
tactic rules will rule out many co-occurrences of distinctive-features so that
only a few will come through; then you can go through the morpho-tactic
rules, and so on. Accordingly, there are four different levels at which this
process takes place, in which the hearer, as it were, repeats tactic rules that
were used by the producer at the time he produced the sentence.

LARRY SELINKER: The ghost of transformationalism has been with us
throughout this conference. It's really too bad that we don't have a first-string
transformationalist here to defend their point of view. But, one of the things
that has most bothered many of us who are not in the transformational camp
(about the transformationalist point of view) is their claim to some sort of
truth, and their rather unfriendly insistence upon it. Dr. Bastian is quite obvi-
ously familiar with transformational theory, I wonder if he would comment
on what he believes to be the status of transformational claims as regards
"Language as a natural biological phenomenon".

W. A. STEWART: I want to question one point in Mr. Boomer's paper,
which I feel underlies much of the basic theme of it, without, however, neces-
sarily taking issue with every one of his conclusions. In other words, I don't
want to defend linguistics against all of his criticisms, but just bring up one
particular point. This point concerns what he has given as the starting point
of his dissatisfaction with the ability of linguistics to furnish him with pat
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answers to the organizational problems which he has faced in working with the
speech behaviour of his individual subjects; and out of this, apparently, his dis-
satisfaction with linguistics as a whole. In particular, I refer to his statement
that he found that his subject's prosodic behaviour was not comfortably ac-
commodated by whatever structural model he had chosen to use. His words
were, I think, something like: "In many cases there were no junctures where
linguistic theory said there should be". Now, just what is the nature of this
"linguistic theory?". I suspect that it is the Smith-Trager description of Ameri-
can English prosodies as to be found for example in something like the Outline.2

But the Smith-Trager Outline attempts to present an over-all pattern description
of what might be called "consensus structure" for the speech community as
a whole. That this was the source of Boomer's generalizations about English
speech behaviour seems to be supported by his summary of the nature of
linguistic description. This is really a fairly accurate description of the way an
over-all pattern is derived, but is certainly not a good description of the way
linguists go about describing a particular dialect, or idiolect, or style level—types
of language behaviour which I think are closer to Boomer's real interests.
Boomer is right in implying that over-all pattern descriptions are least useful
for describing aberrant speech behaviour or individual speech behaviour. In
fact, I agree with this inadequacy, but I feel that it is naive to assume that the
failure of a type of linguistic model (that is, an over-all pattern analysis) to
accommodate a type of speech behaviour for which it was not designed, indeed,
which it was specifically intended to bypass, as a failure of linguistic description
itself, is just not acceptable, I think, for linguists in general.

NORMAN GESCHW1ND: Professor Joos has raised the question as to
whether children don't acquire grammar because of the social patterning
which makes them want to join the community. I would really object to this,
and the reason I object is because I think this is precisely not the kind of
analysis that I have been giving here. I don't think its an explanation of the
kind that I'm talking about to say that people develop something because it is
useful; I'm not that Lamarckian. The point is, if you took an aphasic with
certain lesions (in the adult), no matter how motivated he is (and he is
motivated, very powerfully) to get back into the normal linguistic community,
he is, in fact, quite incapable of performing certain linguistic actions. Con-
cerning the motivation of the child, it may be necessary to have him motivated,
but you must have the anatomical substrate; nothing will make the blind child
see, however much he wishes to. In the same manner, if you don't have some-
thing in the brain that can do this, the motivation alone will not account for the
acquisition of grammar. My question still is: What is the precise mechanism?
I don't think the mere desire alone will answer it; that's only the thing which
makes you then use that mechanism which you have available.

2Trager, George L. and Smith, Henry Lee, Jr.: An Outline of English Structure
(Washington, 1957)—3rd printing.
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MARTIN JOOS: That's exactly what I said! The child needs this capacity
of the brain to provoke him, and the substrate to work on.

D. S. BOOMER: With regard to Mr. Stewart's comments, it wasn't a single
system that we worked with; it was all the systems, all published systems for
establishing prosody in English. As near as I can see, all of these systems deal
not with speech, but with some ideal state of affairs which can be shown to
hold for certain specimen sentences. But the kinds of things that people in fact
talk about, need to be taken into account. The descriptions of phonemic clause,
juncture, and the like, do include (presumably) physical phenomena such as
sharp pitch cut off, pitch drop, number of pitches per clause, open transition,
primary stress (which can use a lot of definition other than "I hear it" or
"I don't"). I'm not against linguistics; if I were, I wouldn't be here today.
I'm trying to get allies. We would like to have some linguists who feel that
the description of the code, although a laudable enterprise in itself, is not the
only goal of linguistics, but who will think more deeply and in a more public
fashion about the phenomena they describe concerning the language code.

JARVIS BAST IAN: I thought that there was a good deal of over-lap in the
questions that Professor Lamb and another gentleman asked. The questions,
related to my choice of the words "formation and transformation rules"; and
how that might relate to production; and how this in some kind of sense has
biological repercussions in that it may assert something about the process of
generating speech. It's clearly an unfortunate use of these terms on my part,
because had I been apprised of the tenor of this gathering, I think I would have
done better to make some substitutions. However, there are not as many
readily available substitutions for this idea as one might think. I borrowed
these words and 'axiomatics' from formal logical theory; these are well defined
ideas and if they have any surplus of meaning at all, it's confined to that domain
of discourse. I think that they are applicable here and I think that when we
do develop a biological notion of this particular phenomenon it will have these
properties. After all, it is the case that axiomatics is in some sense a dialect
of a lot of natural languages. It is not surprising to me that this is of a par-
ticular concern to someone who speaks that dialect, and I think it has some
generality.

Returning to the matter of the 7090 and its one per cent capacity, I don't
know how those numbers are arrived at or how one gauges these things; it seems
to me, however, to be very impressive that by virtue of man's languages he can
design 7090's. This is among all the things that he can do, and actually we're
going to not only supersede the hardware that's available but also the con-
ceptual instrumentation that we use to employ this. This is again, I think, an
aspect of the semantic openness of man's languages. Now, when in fact it
turns out that we're concerned with getting this kind of device doing things
that we suppose to be comparable to humans, it has always seemed to be the
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most successful way to arrive at workable operational systems to make the thing
act as much as possible the way a human would act. And the marvelous thing
about cybernetics, for me, is not making a brave new world of machines, but
requiring our thinking deeply and long about what it is that we think the human
is doing. And that's why I'm so much enamoured with cybernetics, not be-
cause it's an interest in itself, but because in pursuing those interests we have
to think a lot more clearly (than I think we might otherwise do) about what is
the nature of human nature with regard to specific kinds of activities.

Let me say what kinds of processes I ascribe to a human when he fixes the
lexical identities of just as much as he requires for very frequently occurring
lexical items (where there has been a lot of historical commerce with these
things in terms of the experience of the individual). These are well defined
acoustic time-complexes, and the human assigns identities to them, recog-
nizes them, in exactly the same way that a non-human would do. Now, when
you tell a dog to go outside, and in fact that's what he does (and he doesn't
do it when you tell him something else and make some phonemic substitutions)
I am perfectly happy if you want to ascribe to him phono-tactic, morpho-tactic,
and a lot of other multi-kinds of things that account for his behaviours. All I am
concerned with is the fact that a signal was generated, that we know something
about the structure of the system in which that thing was generated (otherwise
we can't characterize the signal), and that certain events ensue. And that's as
far as my task, as a biologist, goes: how to account for these things.

I want to make one more comment with regard to the interchange between
Mr. Joos and Mr. Geschwind. I think one of the most intriguing notions that
has arisen in modern thoughts about human evolution is the idea (and it's not
Lamarckian in the least possible sense, it's very well founded in population
genetics) is that man's behaviour (and this is not limited to man) when it has
certain kinds of social repercussions, in fact changes his environment in a way
that may very well change the kinds of selective forces that are operating in the
determination of the genetical next environment, the next generation. And I
think that in that case, not only were you agreeing with each other contempo-
raneously, but this has a time depth that goes back to the beginning of man's
history.

C. HODGE: This is with regard to Mr. Bastian's thesis that one's under-
standing is dependent on one's speaking ability. This does not accord with what
I know of the learner of the language; whether a child or whether a learner of a
foreign language, he always understands far more than he can speak. So that
it seems to me that the analytic ability is basic and the generative very
secondary.

JARVIS BASTIAN: Yes, actually, that holds true for one's assimilation into
his native linguistic community. It's just simply clear that early in life the so-
called passive vocabulary exceeds the so-called active vocabulary and I've no
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complaint with that, because this is exactly what happens with any old dog
that we happen to keep around the house long enough. What I am saying is that
one of the very best ways to make a competent listener is to make him a
competent speaker, and to give him what we call the command of the language:
and this entails both.

BARBARA HALL: Some of the comments that I make may bear on several
different speakers; it's not exactly a question, but I feel (since I'm about the
only person here today from MIT) that I've got rather a burden on my
shoulders. When Dr. Geschwind was introducing his remarks he gave two
alternatives for the status of a linguistic theory. He said, on the one hand,
that one may be looking simply for the best or prettiest set of axioms to describe
a language, or on the other hand one may be looking for the extent to which
the theory interlocks with theories in other disciplines. And he made it sound
as though (a) linguistic theory was only doing the former, and (b) that these
two approaches were in some sense antagonistic. And I don't agree with either
of those presuppositions, and I'd like to try to clarify the status of linguistic
theory, at least the linguistic theory that I'm most familiar with (and I guess
people know where that comes from).

In the first place, one of the main confusions which seems to be arising
all over the place these last two days is that a description is not a theory.
A description, in the first place, makes no truth claims; and lots of people
have been standing up and saying that they don't want to make truth claims;
fine, they don't want to make theories. They just have a completely dif-
ferent interest than the interest that Chomsky and the people who've been
taking him seriously have. In the second place, a theory, in Chomsky's sense,
should attempt to account for the linguistic competence of a native speaker
(meaning simultaneously a native listener). I think this is by now true.
Chomsky's theory (and it's by no means a completed or closed theory—I
wouldn't want to try to imply that, but it seems at the present about the closest
anyone's come to having any theory at all) makes the empirical claim that the
human mind is organized in a certain way; that there is something that might be
called a faculty of language, using Saussurean terms. And the precise content
of this faculty is certainly an open question and it's considered one of the most
important areas of investigation; it's what we're basically trying to find out
•about. It also makes the empirical claim that the child starts out not with some
kind of tabula rasa and then does induction on things that come in, with
nothing to help him organize what comes in, but that he starts out with some
sort of capacity to organize in a certain way what he's listening for; this is a
kind of a grammar constructing ability. Just as it seems that a human being
is inherently inclined to organize visual experience into figures and backgrounds
so, as Dr. Bastian very clearly pointed out, ability in speaking and perceiving go
very much together.

A grammar in Chomsky's sense is absolutely neutral as to hearing or per-
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ceiving; this is a confusion that seems to have arisen a great deal. The art
of using a grammar either to make sentences or to understand sentences
is a separate science, and it hasn't been studied very much; I think that this
is part of what Mr. Boomer's problem is: as close as we have come to having
some sort of grammar theory, we haven't begun at all, really, to have a
theory of how grammars are used. This is as much psychology as linguistics,
and it certainly needs to be studied, but it seems like a grammar must be had
first. A theory which makes claims about what kind of a grammar a native
speaker actually constructs, may or may not tie in with theories of other
disciplines. We certainly hope that it will; the fact that neuro-physiology has
been able to say something about how we can name objects doesn't seem to
militate in any way one theory to another, but we certainly hope that some day
neuro-physiology might help in some way to say transformations are possible
biologically; and then we might have answers from other fields. But there
doesn't seem to be a whole lot of help from any other fields developed so far.

NORMAN GESCHW1ND: I might add that I'm from Boston and I'm a very
good friend of Noam Chomsky's and all his friends, and I've had many long
discussions with, as it were, the fons et origo of the transformational theory.
I am not in the least criticizing it, but I think you really illustrated my points.
First of all, to say that descriptions make no truth claims is quite fabulous;
surely you can say that descriptions are false, and to say that English speakers
will always say / can't is certainly a false description of English speech. If
descriptions don't have truth but theories do, I have the feeling that this is exces-
sively Platonic idealization and I don't think you really believe that. I think, in
fact, the point I made about what theories are, still holds.

The fact that somebody comes along and says, "Oh, I believe that language has
a biological basis" is too easy a way out; between you and me, we can all say that
and then disregard it, and it's a familiar trick: whenever you want something
inter-disciplinary to say "Oh, I think that Physics is important", but then not
use it. Now, I really have talked to Noam and Morris and all these other people,
and I don't believe at this point that transformation theory has constructed any
of these bridges. I think that linguists have to be careful to build them in both
ways, and I agree with you: I sincerely hope they will.

NORMAN LEVIN: Dr. Geschwind, could we not parallel the concept of
conditionality in the utterance // with the concept of negation in the utterance
no, which indeed can be observed very early in the structure of the speech pat-
tern of a child?

NORMAN GESCHWIND: I think we might be able to parallel them, but
the question again is: I don't know how the child learns to say no. So I think
we still have the same problem. I think it isn't enough to say that he does many
things which are similar, we know that; I still would like to know just how does
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the child learn to say no—what are the specific conditions that he does it in.
And I think this is the problem.

I'd also like to make a point about theories in terms of levels or stratification.
I'm not objecting, but there's a very great danger in conceptualizing something
which you build up in levels and where you can multiply levels; because every
once in a while you discover to your astonishment that there is some mechanism
that doesn't work that way (for example there were neurological theories at
the turn of the century which discussed problems such as "object naming" which
in fact had nine steps). Though you could invent each of these steps con-
ceptually, the fact is, it isn't done that way, and the whole mechanism is a
much simpler one. Now, I'm not objecting to the existence of the levels, but I
would deny that a level which you can put in as conceptually necessarily
represents a step in the mechanism (and the computer designers, I'm sure, are
familiar with that problem).

W. PANUNZIO: I want to address these brief remarks principally to Dr.
Boomer. It is my impression that Dr. Boomer's statements here today come
under the classification of a worthy, scholarly presentation in the best tradition
of interdisciplinary science. I say this because, in my opinion, he has pointed
the finger at a number of basic questions which, to be stated briefly, come to
the question of loyalty to the code. Are we to be loyal to the code or must the
code regularly and intermittently itself be considered as an unknown.

D. S. BOOMER: Thank you Dr. Panunzio.
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ON LINGUISTIC INFORMATION

CHARLES A. FERGUSON

Director, Center for Applied Linguistics

Some time ago Professor Stuart asked me if I would speak at this
luncheon. I said that I would be willing, on the condition that I give neither
a learned paper nor an address of any kind. What I proposed to do was
simply to talk informally among—I hope—friends and fellow linguists
about some practical considerations in some ways quite far removed from
the very high-level theoretical papers that we have had for the last day
and a half. Of course, I suppose that before I look at my notes and figure
out what it is I'm supposed to say I should justify the title for this non-
address "On Linguistic Information". In the first place I should issue a
correction of some kind, since most of the papers have managed some-
how to have a correction in the title, but I don't have one to offer. At least,
then, I should gloss each word in the title, and explain carefully just what
I mean by it. The trouble is, Professor Gleason assured us yesterday that
there were no such things as words, so I can't gloss words, really. Pro-
fessor Bazell, I think, assured all of us that morphemes, or whatever the
units are, don't necessarily have meanings at all. Professor Joos, on the
other hand, has assured us that whatever these things are that have or don't
have meanings, have definite additive and privative meanings which have
to be carefully analyzed. So I think I'd better just let the whole title go.
I might say that this—is it a lexon? Is the word "information" a lexon?
[Professor Lamb: A lexeme.] I would say that the lexeme "information"
is going to be used somewhere between the ordinary everyday use of the
word and the much more precise use that information specialists give to
the word.

At the place where I work, we have to meet the problem of linguistic
information from a number of angles. One is the very technical field of
information storage and retrieval, which I hadn't heard of a couple of years
ago. I now find we have to talk about the Universal Decimal Classification,
we have to talk about sweeping indexes, whatever they are, permuted title
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indexes, KWIC, automated bibliographies, in fact a whole range of things
that have to do with the storage and retrieval of linguistic information.
That's one angle from which linguistic information is approached where I
work.

Another angle is that of people from other disciplines, non-linguists, who
come and ask for certain kinds of information. I don't have to explain what
is meant by that, because we have had plenty of it today. It's quite clear
that very often a psychologist, a sociologist, a mathematician, or whatever,
will come to us and say, "Well, now, since you deal with language, you'll
have certain information that we need".

There is another kind of situation in which we have to talk about linguistic
information: where people come and say "I want to apply linguistics to
something". As Professor Stuart mentioned yesterday, that does raise
the question of exactly what it is that's going to be applied, and in fact that's
what I want to talk about, insofar as I'm talking about anything at lunch
today. If we worry about storing and retrieving linguistic information, or
if we worry about giving linguistic information to non-linguists, even if we
worry about giving linguistic information to those linguists—if they are
linguists—who want to apply linguistics, then what is this linguistic infor-
mation? It would be very helpful if, in the first place, we knew what the
linguistic information was, and in the second place knew how to get it to
the people who want to have it.

There are certain kinds of linguistic information that we just want to
know as linguists, and, I guess, as friends. I have listened to the questions
that have been asked back and forth by people here in ordinary conversa-
tions, to try to find out what it was that people were trying to learn from
this particular meeting, what kind of linguistic information they were trying
to get. One type is what I've sometimes called "gossip", but I don't think
that's the most dignified name, perhaps "news of the profession". People
have asked me several times, "Where is so-and-so nowadays?" "How many
PhD's are turned out a year in linguistics?" "Did they start a new depart-
ment somewhere?" and so on. Now this sounds as though it's amusing and
trivial, but it's a kind of linguistic information that linguists do want to
have, as a matter of fact.

Another kind of linguistic information that I have heard people asking
about here—I am now projecting a little bit since this is a kind of linguistic
information that I'm particularly interested in—is what we might call
"tricks of the trade". It's always nice to find out a new way of doing
something in linguistics. One of the things that I like best, as a matter of
fact, is finding out new—I hesitate to call them "discovery procedures"—
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but rules of thumb for carrying out linguistic analysis. I think you all know
what I mean by that. We like to read books that tell us how to find out
what phonemes are, according to someone's notion of what phonemes are.
At this meeting, for example, I learned at least one new technique of this
kind. This was the procedure of eliciting paraphrastic sets of sentences,
which would give us certain results for syntactic analysis. As far as I know
I hadn't heard about it before at a linguistic meeting. These tricks are
discovery procedures that some people like to find out about. And then also
some people like to find out about what we might call "presentation
devices". For example, Lotz's charts of Finnish vowels are an interesting
way to present vowels, and one likes to find out about that. At this meeting
I was pleased to see again the symbols that Lamb uses when he wants to
write grammars the way he wants to write grammars, and I find these useful.
Linguists do like to learn about presentation devices like this.

Well, we could go on for quite a while listing kinds of linguistic informa-
tion that linguists are asking one another about all the time, but this is
pretty low-level stuff. This is the kind of thing we don't usually talk
about in learned papers, and perhaps not even in this casual way. A little
bit more interesting to some of us, I suppose, would be what we might
call "problem-directed research", where linguists, or sometimes non-
linguists, will come and ask, "Could you tell us about a certain situation?"
People want to teach French to speakers of English, let us say, and they
need some kind of linguistic trick to find out how to do this better. Some-
one may have carried out an experiment or two, or may have described
English and French contrastively in a way to be helpful. We can report on
something like that, or we can report on how a particular linguist tackled
a particular problem in orthography design for a community somewhere.
I was thinking, for example, of Garvin's article in which he invented a
writing system for a language spoken on some island. [Professor Gleason:
Ponape]. Ponape.

Well, I suppose I should then go on to the heights, that is, the kind of
theoretical papers that we've had here in the last day and a half. Since
we've had all these theoretical papers, I'm not sure that I have to explain
what is meant by the linguistic information that's in them, but it is true that
linguists do sometimes want to find out about general statements of theory,
how language works, or formalized or semi-formalized theories that have to
do with one language or part of a language or all human language behavior.

Well, that's the top. I started with some low-level things like "news of
the profession" and I went up to what we might call the high level of
theoretical formulation and theory in general. But now I'd like to come to
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what I really usually think of as "linguistic information". That is, the kind
of linguistic information which is of greatest use for most of the "consum-
ers" who come to a place like the Center for Applied Linguistics. I mean
descriptions of languages. I know it's old-fashioned to talk about getting
languages described, but we keep thinking at the Center, or at least some
of us do, about the fact that we are professionally concerned with lan-
guages as what you might call natural units for scientific description. I
think some of us have developed a feeling of shame about this because we
are unable to answer some of the more obvious questions about languages
that people ask us. One reason for the shame is something like this.
If we look at the total number of languages in the world—how many lan-
guages are there? {Professor Joos: Between four and seven thousand.]
I was sure Professor Joos would have the answer. Even if we have as
precise a figure as "between four and seven thousand" [Laughter], this does
point up a certain deficiency on the part of linguists.

Many linguists would agree, if pressed a little bit, that perhaps a
language as a whole, difficult though this is to write a grammar of, and
difficult though it is to deal with in many ways, does somehow constitute a
natural unit for linguistic description. There's certainly no other unit that
seems quite so useful. And yet, in spite of the fact that many linguists
would admit that this is a natural unit, linguists have not done very much
to try to define what that unit is. Definitions of "language" generally define
human language behavior, they don't define a given language as opposed to
other languages. It would be useful to have some kind of working definition
of language and then on the basis of that to be able to say to someone
who comes into the Center, not that we have between four and seven
thousand languages in the world, but that we have maybe 5,620, plus or
minus 250, or something like that. We would have some kind of figure
about the number of languages in the world.

Another reason for our feeling of shame about this is that the total
figure is so low. Those of you who know how I feel about describing lan-
guages and how I like to make analogies with biology will realize that I
often equate the description of a language with the description of a species.
The problems are comparable in many ways. And yet if we think of the
number of species that have been identified and described by biologists, the
number of four or five or seven thousand looks pretty small. Indeed, there
are quite a few more species of birds than there are languages in the world.
And the figure for the number of species of birds in the world can be cited
now with an accuracy a good bit better than the accuracy we have for
languages.



ON LINGUISTIC INFORMATION 205

Well, that's the first point I'd like to make. It would be useful if, when
someone came into the Center and said, "What is a language and how
many languages are there in the world?" we could give some kind of
answer. I am suggesting, I guess, that one of the things linguists might do
to earn their living is to work on these two particular problems.

But let's go a step further. Surely it wouldn't be enough in the way of
linguistic information to have a list of the languages of the world. We would
like to have some basic information about each one of the languages of the
world, or a fair number of them. And that doesn't seem to me to be such a
terribly difficult task to accomplish. Suppose we put 4,000 linguists to work
on analyzing languages, and asked each one to write a Gleason-type
stratificational grammar like that of Kate—isn't that the language? [Pro-
fessor Gleason nods.] We estimate that Gleason took—of course Gleason
would take a shorter time than many other people—but we estimate that
Gleason took about a year, more or less, to write his stratificational gram-
mar of a language. Our problem would be solved very quickly: 4,000
linguists, a year each per language, and we have in one year's time nice
little stratificational grammars of 4,000 languages, perhaps all the languages
of the world. It would take a little bit longer before they all got published—
I know there are some practical difficulties. The reason I put it that way
is merely to show that from one point of view this is not an enormous
problem, and if we had only 2,000 linguists or even 200 linguists working
on it, the number of years involved wouldn't get much above 25 or so, if we
think of a year per linguist per language.

Well, before we go on to asking for Gleason-style grammars of 4,000
languages, there's another kind of information which we need perhaps even
more at the moment, and this is much more detailed grammatical material,
historical material, and so on, on certain languages. English has been used
more than any other language at this meeting for comment and illustration,
and this just brings home to me again the fact that there is no large,
comprehensive study of English grammar which any sizeable group of
linguists will say is linguistically respectable, by some current approach
to linguistics, which we can offer to people outside linguistics who wish
to apply some kind of linguistics in their work. If we think of these "four
to seven thousand" languages, there are just a handful of them which are
far more important than the others in terms of number of speakers, number
of people who have learned them as a second language, the body of litera-
ture that's written in them, or the socio-political role they play. My own
personal list has eleven on it, names given on request.

These eleven languages account for well over half the population of the
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world; in fact nearly two-thirds of the inhabitants of the world speak one
or another of these eleven languages out of the 4,000. It would seem to me
to be very nice to have a body of reliable, empirically adequate, formally
correct material about these eleven languages. It would be useful to have,
in the first place, a fairly comprehensive grammar of at least one variety
of each language. It would be very helpful to have a description of the
nature and scope of dialect variation within each one of these languages.
It would be very nice to have detailed descriptions of child language for
each one of these languages; that is, the grammars of the English, French,
Chinese, and so forth, spoken at age two and at age four, and how they
develop. It would be very useful to have statements of the history of each
one of these languages. It so happens that each one of these eleven
languages has a recorded history: there is a certain amount of historical
material that one could investigate and that in several cases has been
investigated to a considerable extent. It would be very nice to have detailed
work on these eleven languages along the lines of the kind of language used
by various deviant groups—I am now thinking of pathological conditions
or various special cases, some of which have been alluded to yesterday and
today. Is all this such an unreasonable thing to ask linguists to do? Agreed,
it doesn't have quite the prestige of some kinds of theoretical formulations
that we are all interested in. Also, it doesn't have the appeal, in many
ways, of some of the more individualistic approaches to linguistics which
say, "We study whichever language comes along and learn whatever we
can from that language". But it would seem to me that with a universe
of discourse of 4,000 items, it would be possible to make a more systematic
attempt to collect this kind of information and the first step in such a
systematic collection might be to select a few languages, for example the
eleven that I have in mind, and get this kind of information about them.

Well, then, what about the other languages? The non-eleven of the four
to seven thousand? I would like to see, for example, descriptions—not
detailed, flawless, wonderful descriptions, but simple, useful descriptions—
of the sound systems of the languages, in such a way that we learn at least
a little bit about the articulatory and acoustic characteristics of the essential
features of the sound systems and something about phonotactics. This can
be done, and can be done relatively quickly by relatively few people, if
the people are well trained and if the kind of survey that is involved is well
planned. There are very few examples, however, of this kind of planning
in language survey work. One example that comes to mind is Peter
Ladefoged's work in West Africa, where in less than a year, I think, he
did a fairly careful job on 61 languages, not only putting down a description
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of the distinctive features and some limitations on distribution, etc., but
also getting recordings and kymograph, sound spectograph, and other
instrumental information on each of the languages. Sixty-one isn't many
languages out of four thousand, maybe, but if one man can do that in one
year—we can try some arithmetic again—it wouldn't take very many
years, or very many men, to have the whole 4,000 languages done this way.

As another example, I would like to see such a pedestrian undertaking
as rinding out what the commonest clause types are in all these 4,000
languages. It's not so difficult. Biologists have often relied on amateurs
in this field, such as birdwatchers who get up early in the morning and
note the first occurrence of thus and such a bird. There's no reason why
questions about basic clause structure could not be asked of amateurs in
the same way. Let me give one example, perhaps, because this might take
a little justification. I was thinking of Greenberg's description of the order
of subject/verb/object in the languages of the world. If I remember cor-
rectly, he pointed out that of all the possible orders of these three elements,
the only three common types were subject/verb/object, subject/object/
verb, and verb/subject/object. He pointed out that, as far as he could tell,
in no language of the world does the object normally precede the subject.
Greenberg had to base that analysis on a sample of about 30 languages,
picked on the basis of materials available, languages that he had had
something to do with himself, and languages that he hoped showed a wide
structural diversity. It so happens that in the one language we're working
on at the moment at the Center for Applied Linguistics the object does
normally precede the subject. The language is Malagasy. This fact about
the language was well known, having appeared in the literature (grammars
written by linguists and by the worst sort of amateurs), and yet this
somehow didn't get into Greenberg's study. Now there are two points that
are involved there. The first is that it is possible to get this kind of
information about a large number of languages relatively quickly, and this
is very useful for finding out how languages in general work. The second
point is that even the information that we now have of this kind is very
difficult of access, and we must invent better ways of getting this information
to the people that want to have it for the construction of their theories.

I mentioned that we could find out about sound systems and such
things as basic clause types. I'm old-fashioned enough even to think that
we could find out about the basic grammatical categories of almost all
these languages in fairly short time. How many languages have gender
systems, and what kind? How many languages have certain kinds of tense
systems, and what kinds? How many languages have certain kinds of clause
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negation, certain kinds of relative construction? This kind of information
without great detail could be found quite quickly for a large number of
languages, and would well repay, I think, the effort that would be put into
the operation.

Well, what I have been saying here, and it's time for me to bring these
few remarks to an end, is that there is something that's the real business
of linguists at the moment: the collection of a certain kind of basic informa-
tion about languages and making that information available to people who
need it. I would enjoy starting a crusade along these lines. I would like to
see a certain number of linguists set apart for a year or two years to get
to work on some part of this project. In fact I would be particularly happy
if we could measure the success we had with this project from year to year.
It would be very pleasant if next year, for example, at the Georgetown
Round Table, we could report that between this year and that occasion
so and so many languages would have been described, at least in this struc-
tural sketch kind of way, and that such and such steps had been taken
towards making this kind of information accessible to people who needed it.
I don't know whether next year it will be possible to have any kind of
optimistic report along these lines, but I feel it was a good opportunity
for me to talk here for a few minutes about some practical problems of
linguistic information apparently far removed from the high-level theoretical
discussions that we have had, but perhaps not truly irrelevant to the
discussion of some of the fundamental problems of linguistics. This kind
of information gathering, this kind of information processing and informa-
tion retrieving, is exactly the business of the linguist. This is one thing
the linguist has to apologize to no one for, this is one thing the linguist
himself knows how to do, and I think should be doing.

C. /. / . M. STUART: The 15th Annual Round Table, the
first international, is now closed. I said "the first international",
because it obviously is the first international. But it might be very
interesting to ask ourselves whether or not there is a need within
linguistics for relatively small international meetings to fill in the
gap, which is often a disastrous gap, of five years between the
major linguistic Congresses. Perhaps Dr. Ferguson's suggestion
of annual working report meetings, not only in grammars, but
also in theories, might well be worth thinking about. We should
be most happy to hear from any of you if you have any views on
this possibility of small annual international meetings, and any
suggestions for programs. Thank you.
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PROGRAM OF THE FIFTEENTH (FIRST INTERNATIONAL)
ANNUAL ROUND TABLE MEETING

REGISTRATION—Palms Lounge, Walsh Building, from 8:30 a.m., April 3.

FIRST SESSION—Friday, April 3, 9:30 a.m.

WELCOMING REMARKS:

Reverend Frank L. Fadner, S.J., Regent, Institute of Languages and
Linguistics

Robert Lado, Dean, Institute of Languages and Linguistics
C. I. J. M. Stuart, Chairman, Fifteenth Annual Round Table Meeting

PANEL: Current Research in Syntax Outside the United States

1. C. E. Bazell (London University)
"Three Misconceptions of Grammaticalness"

2. M. A. K. Halliday (London University)
"Syntax for the Consumer"

3. Andre Martinet (University of Paris)
"Foundations of a Functional Syntax"

4. A. G. F. van Hoik (Groningen University)
"Functional Syntax and Syntactic Operations"

LUNCHEON MEETING—Friday, April 3, 1:15 p.m., Faculty Lounge, New
South

Speaker: Martin Joos (University of Wisconsin)

"A Chapter of Semology in the English Verb"

SECOND SESSION—Friday, April 3, 3:00 p.m.

PANEL: Achievement in Linguistic Theory
1. H. A. Gleason, Jr. (Hartford Seminary Foundation)

"The Organization of Language"
2. Henry Hiz (University of Pennsylvania)

"The Role of Paraphrase in Grammar"
3. Sydney Lamb (University of California, Berkeley)

"On Alternation, Transformation, Realization, and Stratification"
4. F. R. Palmer (University of Wales, Bangor)

" 'Sequence' and 'Order' "

RECEPTION—Friday, April 3, 6:15 p.m., Faculty Lounge, New South. Host:
Georgetown University
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FILM SHOW—Friday, April 3, 8:00-10:00 p.m., The Hall of Nations

* Damascan Arabic X-Ray Film in Slow Motion with Stretched Sound
* Hungarian X-Ray Film in Slow Motion with Stretched Sound
* Mandarin Chinese X-Ray Film in Slow Motion with Stretched Sound
* Russian X-Ray Film in Slow Motion with Stretched Sound
** Articulatory Movements in the Production of English Speech

Sounds: 1. Consonants.

THIRD SESSION—Saturday, April 4, 10:00 a.m.

PANEL: Subject-matter relations between Linguistics and other disciplines.

1. Jarvis Bastian (University of California, Davis)
"The Biological Background of Man's Languages"

2. D. S. Boomer (National Institutes of Health)
"Linguistics and Speech Behavior"

3. Norman Geschwind (Veterans' Administration Hospital, Boston)
"Development of the Brain and Evolution of Language"

4. J. F. Glastra van Loon (Leyden University)
"Language and the Epistemological Foundations of the Social
Sciences"

CLOSING LUNCHEON—Saturday, April 4, 1:30 p.m., Billy Martin's Carriage
House

Speaker: Charles A. Ferguson (Center for Applied Linguistics)
"On Linguistic Information"

* Produced by Columbia University, Columbia Presbyterian Medical Center and
Haskins Laboratory, supported by The U.S. Office of Education and the National
Science Foundation.

** Made by the U.S. Veterans Administration.
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PALMS LOUNGE EXHIBITION

1. EXHIBITION AND DEMONSTRATION OF THE KAY ELECTRONIC COMPANY

SONA-GRAPH 6061-A

The 6061-A is a single unit, solid state, audio spectrum analyzer which has
a number of important advantages over Kay Electronic's earlier 661-A Sona-
Graph; included among these advantages are improved clarity in the permanent
visual record and over 66% saving in operation time.

The 6061-A Sona-Graph was demonstrated by Mr. James Connors of the
Kay Electronic Company.

2. EXHIBITION OF BOOKS ON LINGUISTICS AND LANGUAGE LEARNING

The following exhibitors were represented:

* Appleton-Century Crofts
Center for Applied Linguistics

* Chicago University Press
* D.C. Heath and Co.

Georgetown University Press
* Harcourt, Brace and World
* Holt, Rinehart and Winston
* Indiana University Press
* Macmillan Co.
* Me Graw Hill Book Co.

* Exhibitors marked with an asterisk generously donated the books exhibited.
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INDEX OF SPEAKERS

Bastian, Jarvis 141, 194, 195
Bazell, C. E 3, 53
Boomer, D. S 149, 194, 198
Dingwall, W. 0 136
Fadner, Frank L., S.J xv
Ferguson, Charles A 189, 201
Geschwind, Norman 155, 193, 197
Glastra van Loon, J. F 171
Gleason, H. A., Jr 75, 134, 137
Hall, Barbara 54, 196
Halliday, M. A. K 11, 49, 50, 53, 54, 55, 135
Harrell, Richard S 189
Hodge, Carlton 195
van Hoik, A. G. F 37
Hiz, H 97, 135, 136
Joos, Martin 52, 59, 189, 194
Lado, Robert xvi, 189
Lamb, Sydney 105, 133, 137, 191
Levin, N 197
Martinet, Andre 25, 51
Matthews, Peter 53
Palmer, F. R 123
Panunzio, Wesley C 134, 198
Selinker, Larry 192
Stewart, William A 192
Stuart, C. I. J. M ix, 49, 50, 133, 208
Victor, Arnold 135
Walters, Theodore, S.J 50, 51
Werbow, Stanley 133
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MEMBERSHIP OF THE FIFTEENTH
ANNUAL ROUND TABLE MEETING *

Abrahams, Kalla L.
U.S. Government

Abramson, Arthur S.
Haskins Laboratories

Abreu, Maria
Georgetown University

Adamson, Rowena
McLean, Virginia

Alatis, James E.
U.S. Office of Education

Allen, Robert L.
Columbia University

Altinseven, Nuri
Georgetown University

Alvarez, Eli A.
Washington, D. C.

Charlotte, Sister M. Ann, S.N.J.M.
University of Texas

Arbuckle, John
Cornell University

Arcand, J. Leo
Columbia University

Arena, Louis
Georgetown University

Arpajolu, Ann
Defense Language Institute

Asuncion, Nobleza C.
Yale University

Atwater, James L.
Howard University

Andrews, Diana
University of Maryland

Ani, Moukhtar
Georgetown University

Armstrong, A.
Texas Southern University

Bargin, Germaine
Catholic University

Barr, Sharon
Georgetown University

Barritt, Westbrook
Washington & Lee University

Bastian, Jarvis
University of California

Bates, Leroy J.
Industrial College of the Armed

Forces
Bazell, C. E.

London University
Beckman, Ralph S.

Georgetown University
Beneli, Victor

Defense Language Institute
Berezovsky, Helen C.

University of Pennsylvania
Bergel, Alice R.

Chapman College
Beym, Richard

U.S. Information Agency
Blansitt, E. L., Jr.

Georgetown University
Bloom, Dr. Julius M.

USAF Presidental Translation
Boomer, D. S.

National Institutes of Health

* Not all those who attended the Fifteenth Annual Round Table Meeting signed
the register. Consequently, the above list is not complete.
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Boomer, Menucha
Children's Hospital

Boulware, Jean T.
George Washington University

Braine, Martin D.
Walter Reed Army Research

Brewington, Arthur W.
Towson State College

Brinkley, J. L.
Princeton University

Brower, Helen B.
Georgetown University

Brown, A. F.
University of Pennsylvania

Brown, George H.
George Washington University

Brown, Robert E.
New York University

Bullowa, Margaret
Harvard Medical School

Burkart, Edward I.
American University

Burke, Timothy J.
Department of State

Butcher, Clifton H.
Department of Defense

Carlson, Nancy S.
Center for Applied Linguistics

Caron, La Salle R.
Washington, D. C.

Carpenter, F.
U.S. Government

Carrol, Joseph F.
Southwestern at Memphis

Carroll, William S.
Georgetown University
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Georgetown University
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Georgetown University
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Arlington, Virginia
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University of Pennsylvania
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Howard University

Colucci, Rev. Gregory, O.F.M.
Georgetown University

Connors, James
Kay Electric Co.

Conwell, Marilyn J.
Pennsylvania State University
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Georgetown University
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Haskins Laboratories

Coutinho, Joaquim de S.
Georgetown University

Cowan, J. M.
Cornell University

Cox, Maybelle D.
Georgetown University

Dardjowidjojo, Soenjono
Georgetown University

Davis, Augusta
Montgomery Country Schools

Decaux, Monique V.
Georgetown University

Dingwall, William O.
Georgetown University

Dinneen, Rev. Francis, S.J.
Georgetown University

Duffy, William
Georgetown University

DuVal, Lyla
Arlington Country Schools

Dwight, Berge
Cornell University

Dykstra, Gerald
Columbia University

Eddy, Frederick D.
Georgetown University
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University of Tennessee

Epee, Etienne V-
Georgetown University
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Georgetown University

Erwin, Wallace
Georgetown University

Fadner, Rev. Francis L., S.J.
Georgetown University

Fargo, Nancy L.
Georgetown University

Faris, Abdul Kazzak H.
Dumbarton College of Holy Cross

Feldman, Linda
University of Maryland

Ferguson, Charles A.
Center for Applied Linguistics
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Indiana University
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Catholic University
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Hartford Seminary Foundation
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Georgetown University
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Georgetown University
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