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MATHEMATICAL LINGUISTICS

ROBERT ABERNATHY

1. CHRONOLOGICAL SKETCH

The emergence of mathematical linguistics as a specialized field is in the USSR, as
elsewhere in the world, quite a recent development. The following brief ¢hronology of
gvents, spanning eight years, may serve to highlight the stages in this process.

1955: First machine translation experiments in the Soviet Union.

1956: Opening of discussion on structuralism in the pages of Voprosy jazykoz-
nanjje.! Inavguration of a seminar i matbematical linguistics at the Moscow State
University.

1957; Publication of 0. §, Kulagina’s set-theoretic language model.® Conference
on speech statistics in Leningrad, 1-4 October.?

1958: Moscow conference on machine translation. Participation of workers in
1his field in the Fourth International Congress of Slavists (Moscow, 1-10 September).
Publication of Volume 51 of the Bol’saja sovetskaja énciklopedija, containing an article
on “*Mathematical linguistics” (by V. V. Ivanov).

1959: Conferenice on mathematical linguistics held in Leningrad, 15-21 Apri,
attended by almost five hundred linguists, mathematicians and others from various
parts of the Soviet Union and from Eastern Europe and China: 58 papers, on a wide
range of topics in both theory and applications.t

1960: Resolution of the Presidium of the Academy of Sciences “on the development
of structural and mathematical methods of linguistic research”, with corresponding
organizational changes in 2 number of the Academy’s institutes.® Inclusion of “*struc-
tural and mathematical methods™ in the problematics of the Fifth International Con-
gress of Slavists, to be held 1963,

1961 A series of well-attended conferences touching various aspects of formalized
linguistic investigation (machine translation and data processing, lexicography, trans-

v Editorial, VJa 5/4 (1956), and various articles in this and succeeding numbers.

* Kulagina, "Ob cdnom sposobe opredelenija lingvistiteskix ponjatij”.

3 All but one of the papers delivered published in the collection Voprosy statistiki rei, edited by
L.R. Zinder.

¢ More or less extensive summaries of papers in: Tezisy soveffaniia po masematiceskof lingvistike
{15-21 aprelia 1959 goda) (Leningrad, 1959). (Abbreviated in the hibliography as TezSML39).
5 Grigor'ey, "0 razvitii strukturnyx i matematideskix metodov issledovanija jazyka”,
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formational methods, stylistics). Papers and discussions on lingnistic problems
figured in the program of the Fourih All-Union Mathematical Congress (Leningrad,
3-12 July), although no special section of the congress was set aside for the purpose,

1962: Publication of books by I. I. Revzin® and S. K. Saumjan? seeking to provide,
respectively, a general survey of a large part of the subject of mathematical models
in Linguistics and a detailed mathematical-logical treatment of the particular problems
of phonology. Widespread interest in Soviet work in the field was indicated by the
fact that one plenary session of the Ninth International Congress of Linguists (Cam-
bridge, Massachusetts, 27-31 August) was devoted to the reading and discussion of N.
D. Andreev’s paper, “Linguistic theory of translation™, reflecting the work of the
Leningrad machine translation laboratory and of the recently formed Mathematical
Linguistics Group of the Leningrad division of the Academy of Sciences’ Linguistic
Institute.

2. DELIMITATION OF THE SUBJECT

The foregoing catalog is at least sufficient to show that something called “mathemati-
cal linguistics” feads a recognized and even a thriving existence in the Soviet academic
world. It does not, however, thereby become easy to determine just what recent works
by linguists or others are properly “in" the field. A superficiat and popular view would
assign this label to anything dealing with natural-language material and making use
of numbers (in the popular sense, viz. real-number arithmetic). A more sophisticated
version would recognize as mathematical also such apparatus as that of abstract
algebra or formal logic (cf. the enumeration of methods in the cited article of the
Soviet Encyclopedia). Both views are inadequate in that they allow everything to
hinge on the “mathematical” part of the label, and neglect (or assume away as cbvious)
the difficult problem of deciding what makes a study “linguistic”. This, which is surely
one of the most crucial problems confronting our science today, is one on which
satisfactory clarity does not seem to exist anywhere; it remains a subject for cloudy
metaphysical profundities or for the dogmatism of schools.

One cannot {especially in a survey of the present kind, which must take cognizance
of its place in an overall scheme) simply follow Soviet practice on this point, as
reflected say in the editorial policies of various journals.® For one thing the guide-
" lines obtained in this way are peither clear nor congruent, and for another, so far as
they go, they would lead to much too broad a delimitation of the ficld for present
purposes. One difficulty of this nature is already apparent from the cursory chronolo-

¢ Revzin, Modeli jazyka.

T Saumijan, Problemy teoreticeskoj fonologii,

* Compare - or contrast - the character of articles appearing in the journal! Voprosy jazykoznonijja
{(VJia) and in the series Probiemy kibernetiki (PK), under the Readings, respectively, of * Prikladnoe
i maternatideskoe jazykoznanie” and *Voprosy matematideskoj ingvistiki”.
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gy given above: for historical reasons to be touched on later, the link between modern
Soviet linguistic research and work on such “applications™ as machine translation
{and others less publicized, such as coded transmission of messages, information
storage and retrieval, voice-directed mechanisms, etc.) is especially close. Yet it seems
plain that many of the problems which loom large in such connections are no more
essentially concerned with linguistic subject matter per se than are, say, the metallur-
gical problems of typecasting. Engineering solutions in dealing with human language
or surrogates for it may certainly be productive of important insights for a science of
language, but do not thus become the substance of the science.

On the other hand, in a theoretical direction, linguistics cannot become — some
enthusiasms notwithstanding ~ a branch of mathematics; there is no such branch,
and if there were it would mean merely that we needed another name for the study of
language in a state of nature. For such a study, abstract properties of formally con-
structed *“‘languages" are of interest not for their own sake but for their possible use-
fulpess as models which in one way or another serve to increase our understanding
of natural languages. This aim may be furthered by the employment of diverse types
of usual or vnusual mathematical apparatus; it is in any case incorrect 10 “define”
linguistics in terms of some circumscribed class of admissible models.

On this view of the matter (which will certainly not command universal assent, but
I do not know of any that does) one can seek to identify those strands in recent Soviet
work which properly belong to the subject under consideration. Special comment is
perhaps called for with regard to the physical-acoustic investigation of speech sounds,
which, like that of non-speech sounds, makes long-established use of special mathe-
matical techniques (Fourier analysis, in particular). For the purposes of the present
survey, research in this area and the problem of its relations to linguistic phonology
are left out of account.

3. GENERAL FEATURES OF THE SOVIET DEVELOPMENT

As was remarked above, although the evolution of mathematical linguistics in the
USSR has much in common with that in other countries, certain historical circum-
stances have tended to shape its course and emphases. In the early 1950%s, Soviet
linguistics was just emerging from a long period of virtual dormancy (at least so far as
serious thinking about basic problems was cencerned) imposed by the Marr régime,
The Marrist doctrine held in effect that linguistics really has no subject matter of its
own, but only the function of a species of marginal commentary on non-linguistic
sociological facts. Consequently, in the words of a recent retrospect (1960), “The
period of domination by the ‘new theory of language’ was distinguished by extreme
neglect of problems of internal linguistics and of *speech mechanisms’. Just for this
reason, in Soviet linguistics, which strives to draw on everything valuable and fruitful
in the world arsenal of linguistic science, a very prominent place should be occupied
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at the present time by research on basic questions of semiotic, of information theory,
and of applied lingnistics . . ."?

During the period alluded to, it was of course precisely the question of “internal™
or “immanent” features of language which was under intensive cultivation in Western
Europe and America, in large part and increasingly under the banner of structuralism,
By the 1950°s this tendency, characterized throughout by the search for logical rigor,
had evolved naturally to a stage of explicit rapprochement with the abstract methods
of formal logic and mathematics. Another factor (reflected in the foregoing quotation)
was, from 1948 on, the development in communications work of the powerful new
_ apparatus of information theory, which quickly captured the imagination of a number
of linguists and Ied to a search for ways of bringing its concepts to bear on linguistic
problems.

By virtue of the historical circumstarnces noted, the impact of these novelties on
Soviet linguistic thinking was more abrupt and more nearly simultaneous than it was
elsewhere. (It should be remarked that the assimilation of Shannon's information-
theory concept was immediate so far as mathematicians were concerned; it is well
known that Soviet mathematicians [e.g. Xiotin) made early and important contributions
1o the development of this theory and in particular to its rigorous axiomatization. But
for linguists this and other new ideas seem to form part and parcel of the “structural”
reorientation from 1956 on.) One broad effect of this may have been to cause the
liberated imagination of workers in the field to soar on occasion to remarkable heights;
for an accessible example, cf. the previously mentioned paper by N, D. Andreev for the
Ninth International Congress of Linguists, with its sweeping vision of a world-wide
network of interconnected “national computers”, employing an intermediary lan-
guage (of the sort being experimented with in Leningrad) to conduct a continuous and
instantaneous exchange of scientific information -~ and waiting to be linked, eventual-
ly, into a vaster system for communication with hypothetical extraterrestrial intelli-
gent beings! And other examples could be cited to show that the atmosphere of novel
theoretical and techuical possibilities has provided a strong stimulus to conjecture and
even quite fanciful specnlation.*®

As the quotation above snggests, one feature of the recent period has been the
energetic assimilation of both earlier and contemporary work done outside the USSR,
Numerous articles, lectures, etc. have been devoted to such matters as: glossematics
(at least terminologically quite influential), glottochronology, Harary and Paper’s set-
theoretic treatment of phoneme distribution, Prague phonology (again very influen-
tial, especially via interest in Jakobson’s distinctive-feature concept), structural typo-
logy, the syntactic connexity investigations of Bar-Hillel, transformation grammar (a
subject of lively interest, witness the holding of a conference op “transformational

* Editorial, “O perspekiivoom piane nadix jazykovedieskix issledovanij na bliZapie gody™, Ve
912 (1960).

1o {f. also, c.g., Mel'nikov, “Jazyk maSiny i plan soderZanija”, and “O vozonoinosti avtomatizacii
lingvistiteskix issledovanij”.
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method” in December 1961 under the auspices of the Academy’s Russian language
Institute), Yogve’s gap analysis and his more recent depth hypothesis, and Zipfian
statistics. Translation activity includes not only textbooks (e.g. Gleason’s, which
devotes considerable attention o mathematical methodology) but also a2 npumber of
important shorter articles from Western sources,

The programmatic statement of 1960 declares that

The leading place in the aforementioned scientific trend [toward compensating for earlier
neglect of “internal” approaches to language] is occupied by the application of mathematical
methods in linguistics, which may permit- the exactitude of linguistic analysis and of con-
clusions from it to be elevated to a new level, Here such problems as the following are
important: application of probability analysis, set theory and mathematical statistics,
investigation of all “levels” of language structure in connection with the general theory of
semiotic and “information theory™ - work should be carried on not only on the theoretical
plane, but also on every practical one (machine translation, deterrnination of phonological
variation and phonetic cornbinations, systernatization of grammatical niles of combinability
of morphemes and words into certain possible wholes and determination of classes of these
wholes, and also rational rules of planning and composition of various kinds of dictionaries), 12

One notes the stress on *“applications™ which was remarked on earlier, in connection
with the fact that the radical reshaping of linguistic theory seems to have coincided
closely with (or been somewhat anticipated by) the demand for such applications
arising from the promise held forth by cybernetics and computer technology. “Ma-
thematical and applied” or “structural and applied” linguistics are commonly men-
tioned in one breath, so notably and officially (in the second version) in the designa-
tion, from 1960, of the relevant section of the Linguistic Institute of the Academy
of Sciences; references to the stimulating role of technological developments generally
figure even in highly theoretical discussions. It seems not unreasonable to suppose
that this ascription of importance to technological factors is really more nearly accu-
rate with respect to the Soviet evolution than it is elsewhere (contrast Chomsky’s
strictures on this *“‘strange and factually quite incorrect view” of motivations for
generative grammar, with particular reference to expression of such an opinion by I.
A. Mel’tuk).’* It is also true that the philosophy of science prevailing in the USSR
is insistent on the close interrelationship of theory and practice, whence an emphasis
on “engineering” attitudes becomes the more intelligible. One can perhaps detect,
however, a tendency to recognize an increasing measure of autonomy for the purely
linguisiic aspects of such problems.

A symptomatic effect of the comparatively abrupt onset of a new phase might be
seen in the disposition of some authors to use the terms “structural” and “mathe-
matical” as virtually interchangeable synonyms in application to linguistic methods
and models. Another effect would seem to be that of making the contrast or conflict
between the modern and the traditional (“structural” vs. “classical”, or the like)

1 Cf. in particular the series Novoe v lingvistike, edited by V. A, Zvegincev (Moscow, 1960, 1962).
12 Cf. footnote 9.
¥ Chomsky, “The logical basis of linguistic theory”, p. 513.
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appear sharper than it may for Linguists elsewhere in the world, with a consequent
tendency for adherents of either sort of view to overstate the differences and to over-
look the ways in which modern theories, odd and even outlandish as their symbolic
garb may appear, can often be taken just as the formalization of notions already con-
tained or applied in traditional treatments. The progress of innovating tendencies
in the Soviet Union has not been without its sharp critics, ¢.g. B. V. Gornung, who
has posed {in order to answer it negatively) the question as to whether structural and
traditional linguistics can *‘coexist™,* and who, while granting the legitimacy of using
mathematical meihods, bas insisted strongly on their “limited problems 2nd limited
scope” as ancillary to linguistic methods properly speaking.®* Such criticism and
that of some of the foregoing lines of thought whose influence was noted above!® seems
to be framed largely in terms of assertions about the philosophical unacceptability of
certain ideas, rather than on refutation of specific results, and in the existing intellec-
tual climate it does oot appear to be very effective.

4. PARTICULAR. TRENDS IN SOVIET MATHEMATICAL LINGUISTICS

Mathematical methods and models invite schematic classification, but the grounds
adopted for such classifications vary and are not always clear; also, of course, the
work of particular individuals may range over a variety of topics. A favored princi-
pium divisionis with Soviet writers, as with others,1? is that distinguishing “‘structural”
and “statistical” approaches. So far as this represents a really basic distinction, it
would seems to be rather 2 mathematical than a linguistic one, and comparable say
1o the distinction between “clementary” and “analytic” methods in number theory, or
between “‘discrete™ and *‘continuous” in topology.!® In terms of this dichotomy, in
the USSR as elsewhere more successful effort has been devoted in the last few years to
elaborating the former type of concepts. There is evident moreover a certain differen-
tiation of interests in this respect between the *“center” (i.e. primarily Moscow and
Leningrad) and the “periphery” of the Soviet academic world (cf. especially the Cer-
novey conference of September, 1960);1? this is probably correlated with the “center’s”
commitment to machine-translation research and for the most part to the attack on

W Criticism of a paper by Saumjan on structural siudy of meaning, at the 6th plenary session of the
committee on problems of lexicology and semasiology of the Academy of Sciences, Literature, and
Language Division, October 1960. Cf. “Naufnaja Zizn’ 7, ¥Ja 10(1).163 (1961).

¥ Gornung, “*Mesto lingvistiki v sistemne nauk i ispol'zovanie v nej metodoy drugix nauk”, p. 32.
1 Cf Zvegincev, “Neopoztivizm i novejie lingvistiteskie napravienija”™.

17 This basis is adopted by Warren Plath, “Mathematical linguistics”, in Trends in European end
American linguistics (Utrecht, 1961).

18 Cf. on this point, in particular: Apdreyev, “Models as a tool in the development of linguistic
theory™; Revzin, “Ob otnosenii me¥du strukturaymi i statisti¢eskimi metedami”; Zinov'ev, “0
matematideskoj linpvistike™.

¥ Pyrgnnja prykiadnoki lingvistyky. Tezy dopevidej miivuzivskoji naukoveji konferenciii 22-28
veresnja 1960 roku (Cernivei, 1960).
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its problems via the formalization of grammar, which, traditional or modern, offers
mostly non-quantitative explicanda andfor explicata. Some interest in statistical
methods ariscs from the same source in connection with the compifation of diction-
aries, particularly various specialized lexica aimed at mechanical exploitation.

Another, increasingly popular, principle of classification is the division into “ana-
~ Iytic™ and “synthetic” models or methods.?® Intuitively, an apalytic scheme, given a
langnage (or, realistically, a sample of the language) produces a systematic description
of it, “deciphers™ it in some sense, while a synthetic one produces {(a sample of} the
language from some axiomatically given starting point; it is further frequently pro-
posed that these two kinds of systems should be paired as inverses to one another,
a requirement which can easily encounter grave logical difficulties. For all its in-
tuitive plausibility, this distinction tends to become elusive in theoretical contexts,
when the difference between “models” and “interpretations’ is made to hinge on a
sometimes vague notion of degree of abstraction.®* Recent Soviet investigations show
a tendency to focus on the problems of analysis, while regarding those of synthesis as
solved at least in principle by the concept of a generative grammar.

A third distinction sometimes stressed is that between “paradigmatic” and “syn-
tagmatic” properties of Janguage models.® That the difference intended involves the
kinds of classes which play a part in the model is evident, but that it does so in any
really significant way is not always clear. Possibly what is felt to be essential here is a
division between descriptions constructed respectively with and without reference to
classes of elements not obtainable by operations on the linear ordering of such ele-
ments (e.g. the “neighborhoods” of the Kulagina set-theoretic model). At all events it
is difficult to escape the impression that a preference for paradigmatic models anda
feeling that a purely “syntagmatic” treatment leaves essential things unsaid may
refiect, even at the level of abstract discussion, native experience with a highly in-
flected language and perhaps habituation to its traditional grammar, and correspond
to the preference which Russian linguists using more traditional terms frequently
express for words over morphemes.

The set-theoretic model of language published by O. S. Kulagina in 1957% excited
a great deal of interest from its first appearance, and has since served as a starting
point for numerous elaborations and variants. It assumes as given a finite or count-
able set of “marked phrases™ (finite strings in a finite alphabet, or vocabulary, since
the elements are supposed to be interpreted as words), and allows replacement of
element-occurrences by other elements or by subsets of the whole alphabet, the defini-
tion of “‘markedness” of the phrase being extended to embrace the latter possibility.
Replacement preserving markedness is used to induce an equivalence (**B-equivalence™)
t0  Cf. Fitialov, “Formal'no-matematiteskie modeli jazykov i struktura algoritmov perevoda™;
Revzin, Modeli jazyka.

#  On the general notion of “models” cf. Zinov'ev & Revzin, “Logiteskaja modei’ kak sredstvo
nanénogo poznanija’.

2 Revzin, op. cit., p. 16.
8 Cf. footnote 2.
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and this to define the “derived partition” based on any arbitrarily given partition of
the underlying set. The principal objective of the original formulation was the ex-
plication of the troublesomely vague traditional concept of part of speech in terms of
“type”, defined as the derived partition of the partition into “neighborhoods™,
understood to answer to the assignment of word-forms to paradigms.

On this basis Kulagina and others have built up various additional concepts, such
as those of *uniformity” and *‘simplicity” as properties of languages {of those with
respectively at Jeast and at most one element occupying each celt of a cross-cutting
classification). V. A. Uspenskij peinted out that the definition of “type” fails of its
aim (in terms of its intended interpretation)for some theoretically possible relationships
between given and derived partitions, apd proposed to define a “regular™ langnage as
one for which the definition does pot fail in this way.#* The originai scheme msade no
provision for homonymy, although this is a problem which looms large in Russian
grammar {¢.g. homonymy of noun case-forms);* proposals for incorporating such a
possibility, by defining “elementary grammatical category” in such a way as to deter-
mine in general overlapping classes, were made by R. L. Dobrufin,® and more recent
suggestions for refining the treatment of classes by A. A, Xolodovit.?? It its original
version the refation of Kulagina’s model to the “analytic-synthetic” dichotomy is
not clear, though it owes a great deal to the schemes of distributional analysis develop-
ed by structural linguists. In more recent writings it tends to be regarded as of interest
mostly from the analytic standpoint (whence problems arise out of guestions left
open to begin with, e.g. that of finite or transfinite character of the “set of marked
phrases™)*® and efforts are made to work if into analytic connterparts of various types
of synthetic or generative grammar. Extending the replacement operation to sequen-
ces of more than one element gives rise to the notion of “configuration”, similar to
that of constituent,?® and I. I. Revzin has made an (admittedly tentative and inade-
quate) attempt to elaborate this further into a system of “transformational analysis” 3

In connection with the “analytic-synthetic™ distinction, notice should be taken of
the influential part played in Soviet thinking by the idea of an “intermediary language”
(jazyk-posrednik); this, like much of the model-building activity mentioned above, is
closely connected with machine-translation work, and some of its popularity stems
from a rather excesstvely simple argument about economy of translation systems:
given r languages, n(» — 1) binary algorithms of translation would be needed, but by
going through an intermediary this can be reduced to 2n; one suspects, however, that
if it were a question of translating between say Russian and Bulgarian by means of an

¥ Uspenskij, “K opredeleniju Sasti redi v teoretiko-mno¥estvennoj sisteme jazvka®.

& On this question, and suggestions for exploiting case-form homonymy for simplifying description

of the language, cf. Padudeva, “Nekotorye zamedanija o padeinoj sisteme suslestvitel'nogo™.
Dobrusin, Elemcnlama}a grammatiteskaja kategorija",

t7 Xolodovié, *Opyt teorii podklassov slov™.

* Revzin, *0 nekotoryx ponjatijax teoretiko-mnoZestvennoj koncepcii jarvka®,

¥ Kulagina, “Ob odnom sposobe opredelenija grammmatifeskix ponjati”.

3 Revzin, Modeli jazyka, pp. 145-152, 1661,
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intermediary language equally appropriate for Chinese, it would be necessary to
recognize something like a “triangular inequality” as relevant to the problem, and it
has” been justly pointed out that human languages, with all their quaint features,
probably resemble one another more than any of them do the constructed languages
of logic or computer programming (to which kinds the “intermediary language™ is
usvally supposed to belong, though it assumes somewhat Protean forms in various
discussions).®! At all events, the concept is surely of linguistic interest if only for its
bearing on the vexed guestion of meaning,

The developmenis considered above are overwhelmingly of the “structural” kind;
clearly much of their interest resides in discovering that natural langueages are a great
deal more complicated than one or another simple model, i.e. such languages generally
fail to live up to the austere requirements of “uniformity”, “simplicity”, ete. It is
sometimes suggested®® that actual languages can be significantly characterized by the
extent to which they deviate from such ideal schemes, and if such suggestions were
worked out in detail — as so far as I know they have not been — this would seems to call
for quantitative or measure-theoretic methods, hence for the model’s sharing essential
properties with the “statistical” kind; this latter iabel is really unsatisfactory, but
owes its popularity to the fact that probability is the oply part of measure theory
commonly considered in conpection with linguistic problems.

With respect to the aforementioned dichotomy, an effort at an eclectic synthesis
of both approaches, with practical ends in view, exists in the shape of N. D. Andreev’s
“statistical-combinatorial algorithm™® for language analysis. As the name implies,
this is intended 10 use both probabilistic and algebraic methods to produce a (prima-
rily algebraic) description from a text sample, assumed given with a segmentation into
words, or in an alphabet including a “blank™. The procedure which Andreev describes
involves investigating the material statistically, partitioning the sample space and
singling out maximally probable elements, and forming new szmple spaces on the
basis of the results of preceding operations, in such a way as to identify certain es-
pecially frequent and redundant portions of words as “affixes” and their remainders
as “bases”, this process to be carried on until it is no longer efficacious according to
some fixed criterion. (The criterion is supposed to be such that, for a language in
which word equals morpheme, the procedure will apply vacuounsly.) This is coupled
with classifying operations similar to those of the Kulagina scheme, on the material
thus placed in an appropriate form for such handling, and eventual further procedures
are envisaged to elicit syntactic relationships. The whole is designed to be realized
automatically, and it is reported that practical results have been obtained in particular
in identifying Russian adjective endings (which would appear to be an especially

3 For a survey of six types of “intermediary languape” concepis, of. Andreev & Fitialov, “Jazyk-
posrednik masinnogo perevoda i principy ego postroenija™.

3 E. g by Revzin, op. cir., pp. 85-90.

¥ Cf. especially Andreev, “*Modelirovanic jazvka na baze ego statistifeskoj i teoretiko-mnoZest-
vennoj struktury™, also other writings of the same author.
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favorable case by virtue of their unusually distinctive shapes). Since the scheme is
meant to be justified by practical results, it is perhaps beside the point to observe that
it involves strong assumptions about the nature of the given material and has a number
of features that appear quite ad hoc (e.g., why divide a set of probabilities into upper
and lower subsets at one point rather than another? ~ but even a small displacement
of this point could radically affect the further course of the analysis). However, such
features tend to diminish its strictly linguistic interest.

Andreev has also proposed, though not in any detail, probabilistic approaches to
some other problems: transformation grammar® and semantics, the latter in terms of
six-dimensional vectors to be determined from a rather heterogeneous array of data.®

Linguistic statistics of one kind or another are of course no novelty, though rela-
tively little such work has been done by linguists (an exception is the work of Zipf, whose
“law’ and its refinements continue to be an object of interest also in the Soviet Union),%
and most of it has dealt with written material®? — a famous example is A. A. Markov’s
usc of Russian letter-frequency data as Hllustration for the mathematical theory which
bears his name. Whatever philosophical arguments may exist for and against the
relevance of quantitative data to various problems, this situation does no credit to the
courage of linguists” convictions; apparently everyone believes strongly enough in
letters, printed words, ete. to count them, but the linguist to whom, say, phonemes or
past participles are “realer” than print is likely to be nonetheless seized with misgivings
at the idea of placing these entities in correspondence with the inexorable series 1,
2, ... . The misgivings may be justified; if so, they ought to be investigated, and, if
possible, removed,

I am not convinced that this long-standing situation has changed fundamentally in
the USSR ir the recent period, even though a large number of research projects of a
statistical nature are reported (langnages on which frequency investigations of various
kind and scope have been made include Russian, Belorussian, Ukrainian, English,
French, Rumanian, and Vietnamese, in addition to the widely publicized work on
deciphering Maya inscriptions),®® and though some of the few which have been pu-
blished in accessible form show a markedly improved level of linguistic sophistication
over what used to be the rule. Soviet writers on linguistic theory commonly assign an
important place to its statistical aspects®® and to the illuminating possibilities of new

H  Andreyev, “Models as a tool in the development of linguistic theory™.

3 Andreyev, “Linguistic aspects of transtation”, p.7f.

3 Cf, Frumkina, K voprosu o tak nazyvaemom'zakone ‘Cipfa’’"; Segal, “Nekotorye utofnenija
verojatnostnoj modeli Cipfa”,

37 Ttis interesting to note in this connection that one of the byproducts of work on machine handling
of (usually written)} language material has been a recrudescence of interest in graphic representations
for their own sake. Among Soviet authors this terdency is shown by T. M. Nikolagva (well-known
otherwise in machine-translation research); cf. her articles: “Pis'mennaja re’ i specifika ee izudeniia”
and “Klassifikacija russkix grafem™.

s Cf. Knorozov, *Madinnaja desifrovka pis'ma majja”, and the counter-polemic Letter to the Edi-
1ors by 8. L. Soboley, ¥Ja 11(3).147 (1962).

3 Cf. note 18 and: Ivanov, *Matematiteskaja lingvistika™; Frumkina, “Primenenie statististieskix
metedov v jazykoznanii;” Toporov, “Vvedenie verofatnosti v jazykoznanie i ego posledsivija”,
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developments in cybernetics and information theory, but it is not clear that sufficiently
well-defined research goals exist or that new mathematical apparatus has been effec-
tively integrated into the conceptual framework of linguistics. Consequently much of
the concrete work done is open to criticism on grounds of “insufficient mathematical
exactitude, excessive preoccupation with mathematical terminology and, most impor-
tant, a not-always-clear conception of the ultimate purpose of research™ 4®

A large amount of statistical investigation has been motivated by an interest in
literary style, particularly in the group centering arcund the mathematician A. N.
Kolmogorov.® Here, in a sometimes disputed border zone of linguistics, an effort
is made {along lines similar to those adopted by some workers in Western Europe and
in Poland} to use methods of mathematical statistics and communication theory to
resolve elusive problems of artistic value, individual stylistic traits of authors, ete.
This is one of the cases in which it is difficult to draw a line between what properly
belongs to the subject matter of linguistics and what does not, For all the outward
differences, the question here is remarkably similar 1o that which arises in connection
with machine-translation research: both lines of thought involve forms of Janguage
and both, though in different ways, have a bearing on the knot of concepts commonly
lumped together as *“‘meaning” - which (as a problem, not as a deus ex maching. -
providing pseudo-solutions) can scarcely be exorcized from linguistics and leave much
of interest. As to the apparatus of information theory, after all due warnings have
been voiced about the inadvisability of confusing such potions as “information™ and
*redundancy™ with their everyday homonyms, it most surely be recognized that this
constitutes an explication of part of what is meant by meaning, though one which has
some disconcerting properties when compared with intuition.

Information-theory concepts bave been stressed by a number of Soviet linguists,
notably by E. V., Paduleva, R. G. Piotrovskij, and V. V. Ivanov.# The writings of the
last-mentioned, in particular, range over a wide variety of subjects; he has advanced
interesting ideas in connection with the possible use of mathematical-linguistic methods
in the comparative-historical field. The problems which arise here have considerable
points of contact with those which invite algebraic solutions in translation,®® and, on
the other hand, the idea naturally arises of defining “linguistic time” in relation to
communication-theory entropy in somewhat the same fashion in which physical time
and entropy are related.** (The “linguistic time™ concept suggests glottochronologic
methods, but Ivanov reports dissatisfaction with the results of his experimentation
4 Remark ascribed to Frumkina at conference on structural and mathematical linguistics in Cer-
nivci, September 1960 (cf. “Nautnaja Zizn’ ", Fia 1{1).157 (1961).

2 Cf. Ry&kova, “Lingvistika i matematika™.

it Cf, Padudeva, “Statistieskoe issledovanie slogovoj struktury” and “VozmoInosti iruéenija
jazyka metodami teorii informacii”; Piotrovskij, “‘Problema mesta v slove u elemenrtov, nesuddix
informaciju”; Grigor'ev, “0 kode i jazyka”; Jaglom, Dobrufin, & Jaglom, “Teorja informacii i
lingvistika™.

3 Tvanov, “Teorija otnodenij meZdu jazykovymi sistemarni i osnovanija sravnitel'no-istorideskogo
jazykoznanija”.

#  Ivanov, “Verojatnostnoe opredelenie lingvistieskogo vremeni™.
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with these). Proposals for formalizing the vague appeal to probabilistic factors which
often figures in discussions of linguistic evolution have also been made by A. B. Dol-
gopol’ski},*® and M. 1. Steblin-Kamenskij has contributed some interesting views on
synchrony and diachrony.®® It might be remarked that comparative-historical linguis-
tics is renascent in the USSR, aftcr having suffered almost total eclipse during the
Marr petiod.

Notice should be taken here of some other quantitatively oriented work: V. M.
Zolotarev’s proposal of a stochastic-process model for the sentence,$? Ju. K. Lekom-
cev’s investigation of Vietnamese constructions along lines similar to those incorpo-
rated in the Andreev algorithm, *® and I, A. Mel’uk’s examination of the problem of
“idioms™ in terms of numbers of permitted combinations;*? also of the publication of
descriptive statistical studies dealing e.g. with frequencies of phonemes,*® of lexical
items,* of grammatical forms,®* and sentence lengths.®

As some of the topics noted above already illustrate, classifications by the propetties
of models or methods tend to cut acress the long-standing division of linguistic subject
matter into phonology, morphology, and syntax, and modern theories perhaps to
deny that such levels have any significant degree of autonomy. An exception to this
tendency can be seen in the writings of S. K. Saumjan, focusing closely on problems
of phonology and the endeavor to complete the logical formalization of phonological
theory begun by the Prague School® Saumjan holds that attempts to comstruct
phonology on a single level inevitably lead 1o certain “antinomies”, and that to avoid
these it is necessary to use a “two-level theory of phonology”, in which observational
facts and “constructs” are connected by correspondence rules: some of the properties
usually ascribed to phonemes, say, belong to the former kind of entities, some to the
latter. In working out and defending this view, the author makes increasing use of
formal apparatus of mathematical logic (set-theory and relation-theory concepts,
mostly), 5o that his treatment has points of contact with those of some Western in-
vestigators (e.g. Ungeheuer, Halle), especially since a prominent role is assigned to the
Jakobsonian scheme of binary distinctive features, which of course lends itself readily
to algebraic representation. (Saumjan is far from being the only Soviet linguist to be
strongly interested in the last-mentioned scheme; but much of this interest translates

4

Dolgopol’skij, “Faktory razvitija jazyka i Castotnost” jazykovyx znakov".

Steblin-Kamenskij, “Struktural'naja tocka zrenija v istorii jazyka™.

4*  Zolotarev, “Verojatnostnaja model” predloZentia™.

% Lekomeev, “Struktura vetnamskoj glagol’noj sintagmy™.

9 Meleuk, “O terminax ‘ustojéivost’ " i ‘idiomaticnost’ "™,

8¢ Cf. Zinder. “O lingvisti®esko} verojatnosti™.

51 Cf. Frumkina, “Statistileskaja struktura Ieksiki Pudkina™; Belonogoy, “O nekotoryx statistides-
kix zakonomemnostjax v russkoj pis'mennoj redi™.

st f. Nikonov, “Bor'ba padeZej”.

5 Cf. Lesskis,"O razmerax predioZenij v russkoj naudnoj i xudoZestvennoj proze 60-x godov XIXv.'

u Sanmjan, “*Q susénosti strukturnoj lingvistiki”, *Der Gepenstand der Phonologie™, *Generali-

zacija i postulirovanie konstruktov v izudenii struktury jazyka”, “Operacionnye opredelenija i ix
primenenie v fonologii™, “Dvuxstupentaiaja teorija fonemy i differencial’nyx élementov”, “Concern-
ing the logical basis of linguistic theory”, and Problemy tearericeskof fonelogii.

46
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itself into research in acoustic phonetics, outside the purview of the present summary.®%)

In another border area, viz. psychology, mention should be made of the work of
N. L Zinkin, in view of the conspicuous interest in formal-logical modelling of phe-
pomena (influenced particulasly, it seems, by the ideas of Church) expressed already
in this author’s 1958 book® and still more in some of his recent papers. Zinkin bas
treated in this fashion, among other things, his experimental study of the vocalizations
of baboons ~ surely one of the most exotic “languages” to have been so dealt with.57

5. CONCLUSIONS

Within less than a decade, mathematical linguistics in the Soviet Union has developed
into a recognized discipline, though, naturally enough, its precise cutlines and content
are still uncertain in many respects (and this could be said also of much older fields).
The suddenness of this development and the resulting break with traditional appro-
aches has perhaps been sharper here than in other parts of the world, and the effect
of this and possibly some other localized factors can be traced on work done to date;
but, by and large, the international communicability of results in this area is probably
greater than in linguistics otherwise. The closeness of the tie between theory and
“applications™ {especially machine translation) is emphasized in the USSR, and this,
in conjunction with other factors (such as the general absence among linguists of
long-standing commitments to theories of a formal or semi-formal kind) leads te a
certain eclecticism in choice of methods,

It must be noted that, in the USSR as elsewhere, the growth of this trend has not
proceeded without producing its excesses and aberrations; Soviet publications are by
ne means free of the sort of thing which betrays a naive behef that just adopting
mathematical terminology or literal symbolism somehow automatically confers rigor
on an argument. There is just enough truth in this to make it dangerous (it has been
remarked that in mathematics a good notation is half the batile), but in some instances
the terminology degenerates into jargon, and it is perfectly possible to write nonsense
in an impeccable notation. One trusts that such instances will in the course of time
become fewer and disappear.

That speculation at present frequently ranges ahead of concrete research should
not, however, be counted as a defect. In the present stage it would be rash to predict
which of today's proposals will eventually be included among the solid gains of
linguistic science and which will be rejected as hubristikd kai geleia (as Socrates calls
his own linguistic theorizing). A certain Aubris is natural to young and rapidly
developing fields of knowledge, and portends well for their survival into a healthy and
balanced matuarity,

8 Cf, for a most recent example at present writing: Kibrik, “K voprosu 0 metode opredelenija
differencial’'nyx priznakov pri spektral'nom analize {na materiale glasnyx novogredeskogo jazyka)”’.
& Zinkin, Mexanizmy reéi.

87 Zinkin, “Zvukovaja kommunikativnaja sistema obez'jan™ and “Four communicative systems and
four languages™.



126 ROBERT ABERNATHY

BIBLIOGRAPHY

Andreev, N. D., “Maginnyj perevod i problema jazyka-posrednika,” V.Ja 6/5 (1957).

—, “Modelirovanie jazyka na baze ego statistiGeskoj i teoretiko-mnoZestvennoj struk-
tury”, in Tezisy soveiéanija po matematideskof lingvistike (15-21 aprelja 1959 goda)
(Leningrad, 1959). {Hereafter TezSM159.)

—, and Fitialov, 8. Ja., “Jazyk-posrednik madinnogo perevoda i principy ego postroe-
vija”, in TezSML39 (Leningrad, 1959).

-, and Zinder, L. R., “Osnovnye problemy prikladnoj lingvistiki”, VJa 8/4 (1959).

Andreyev, N, D., “Linguistic aspects of translation”, Preprints of papers for the Ninth
International Congress of Linguists (August 27-31, 1962) (Cambridge, Mass., 1962),
{Addition).

—~—, “Models as a tool in the development of linguistic theory”, Word 18.186-197 (1962).

Apresjan, Ju. D., “Ispol’zovanie strukturnyx metodov dlja sostavlenija slovarja
semantiteskix polej”, Tezisy dokladov na VI plenarnom zasedemii komissii, posvjas-
fennom sovremernoj problematike leksikologii i semasiologii {Moscow, 1960),

—, “K voprosu o strukturnoj leksikologi™, VJa 11/3 (1952).

Artemov, V. A,, “Primenenie statistiCeskix metodov v éksperimental no-fonetiZeskom
i psixologileskom izulenii reXi”, in Voprosy statistiki redi (Leningrad, 1958).

Bagrinovskaja, G. M., Kulagina, O. 8., Lyapunov, A. A., Mel'tuk, I. A., and Molo:-
naja, T. N., *Nekotorye voprosy matematieskoj lingvistiki, voznikajus&ie na potve
madinnoge perevoda”, MPPL 6 (1961).

Belokrinickaja, S. S. et al.,, “Razli¢nye tipy omonimii i sposoby ix razli®enija pri
masinnom perevode {na materiale anglijskogo, nemeckogo, russkogo, kitajskogo i
Japonskogoe jazvkovy”’, VJa 92 (1560).

Belonogov, G. G,, “Nekotorye statistifeskie xarakteristiki russkix pefatnyx tekstov”,
in Pytannja prykladnoji lingvistyky (Cernivei, 1960).

—, O nekotoryx statistifeskix zakonomerpostjax v russkoj pis’mennoj redi”, VJa
11/1 (1962).

—, Grigor’ev, V. 1, and Kotov, R. G. “Aviomatiteskoe leksifeskoe kodirovanie
soobstenij”, V.Ja 9/4 (1960).

Berkov, V. P., “Grammatieskaja informacija i informacionnyj jazyk”, in TezSML59
(Leningrad, 1959).

—, and Ermov, V. A, “O popytkax maSinnogo perevoda”, V.Ja 4/6 (1955).

—, and Gurov, N. V., “Principy postroenija slovarja jazyka-posrednika”, in TezSML
59 (Leningrad, 1959).

Borodin, V. V., “K modeli opisanija jazyka”, in Doklady na Konferencii po obrabotke
informacii, malinnomu perevodu i avtomaticeskomu Stenifu teksta (Moscow, 1961).
[Hereafter Dok X).

Brudnyj, A. A., K primeneniju metodov prikladnoj lingvistiki v issledovanii semasio-
logi¥eskoj korreljacii”, in Pytannja prykladnoji lingvistyky (Cernivei, 1960).



SOVIET MATHEMATICAL LINGUISTICS 127

Cejtin, G. A., “K voprosu o postroenii matemati®eskix modelej jazyka”, in DokK, 3
(Moscow, 1961).

—, “Opromefutotnom étape pri perevode s estestvennogo jazyka na jazyk istislenija
predikatov”, in Dok K (Moscow, 1961).

Chomsky, N., “The logical basis of linguistic theory™, Preprints of papers for the
Nimth International Congress of Linguists (Cambridge, Mass., 1962).

Dobrusin, R. L., “Elementarnaja grammatiSeskaja kategorija”, Bjulleten® ob”edine-
nija po problemam malimiogo perevoda, 5 {1957). [Hereafter BOPMP].

—, “Matematifeskie metody v lingvistike™ (priloZenie), Matematideskoe prosveiéenie
6 (1961).

Dolgopel’skij, A. B., “Faktory razvitija jazvka i fastotnost’ jazykovyx znakov”, in
TezSML59 (Leningrad, 1959).

Evreinov, E. V., Kosarev, Ju. G., and Ustinov, V. A_, Issledovanie rulopisej drevnix
maj ja s pomos&ju elektronnoj vyéislitel’'noj masiny. Predveritel’nye rezul’taty
{(Novosibirsk, 1961).

Fitialov, 8. Ja., “Formal’no-matematifeskie modeli jazykov i struktura algoritmov
perevoda”, in TezSML59 (Leningrad, 1959).

—, “O postroenii formal’noj morfologii v svjazi $ maSinnym perevodom™, in DokK
(Moscow, 1561).

Frumkina, R. M., “K voprosu o tak nazyvaemom ‘zakone Cipfa’”, VJa 10/2 (1961).

—, “Metodika sostavlenija statistieskix slovarej”, in TezSML59 (Leningrad, 1959).

—, “Primenenie statistifeskix metodov v jazykoznanii”, VJa 9/4 (1960).

—, “Statistifeskaja struktura leksiki Pukina™, FJa 9/3 (1960).

—, “Statistiteskie zakonomernosti v jazyke 1 re®i”, in Pytannja prykladnaji lingvistyky
{Cernivci, 1960).

—, and Zolotarev, V. M., “K verojatnostncj modeli predloZenija”, in TezSMLS59
(Leningrad, 1959).

Gadeliladze, T. G., Cercvadze, G. N., and Cikoidze, G. B., “Nekotorye zamedanija
k metodu analiza probelov”, in TezSML59 {Leningrad, 1959).

Golovin, B. N., “0O voimo¥nostjax kolifestvenno] xarakteristiki reevyx stilej”, in
Tezisy dokladov MeZvuzovskoj konferencii po stilistike xudpZestvennoj literatury
{Moscow, 1961).

Gornung, B. V., “Mesto lingvistiki v sisteme nauk i ispol’zovanie v nej metodov drugix
nauk”, VJa 9/4 (1960).

Grigot’ev, V. 1, “O kode i jazyke”, V.Ja 8/6 (1959),

—, Review of M. Halle, The sound pattern of Russian in VJa 10{1 (1961).

Grigor'ev, V. P., “0 razvitii strukturoyx i matematideskix metodov issledovanija™,
VJa 9{4 (1960),

Ivanov, Vja&. Vs., “Jazyk v sopostavlenii s drugimi sredstvami peredadi i xranenija
informacii™, in DokK (Moscow, 1961).

—,“LingvistiCeskie voprosy sozdanija masinnogo jazyka dlja informacionnoj masiny™,
in Materialy po mafimnorm perevodu, 1 (Leningrad, 1958). [Hereafter MMPF).



128 ROBERT ABERNATHY

—, “Matematideskaja lingvistika™, Bol'Saja sovetskaja énciklopedija, 2-oe izd., 51
(1958),

—, O postroenii informacionnogo jazyka dlja tekstov po deskriptivnoj lingvistike”,
in Dok K, 7 (Moscow, 1961).

—, “Ponjatie nejtralizacii v morfologii i leksike”, BOPMP 5 (1957).

—, “Teorija otnofenij me¥du jazykovymi sistemami i osnovanija sravmitel’no-
istoriteskogo jazykoznanija™, in TezSML59 (Leningrad, 1959).

—, “Tipologija i sravnitel’no-istorifeskoe jazykoznanie”, VJa 7/5 (1958).

—, “Verojatnostnoe opredelenie lingvistiteskogo vremeni”, in Voprosy statistiki redi
(Leningrad, 1958).

—, “Lingvistideskie voprosy stixotvornogo perevoda”, in Masinnyj perevod. Trudy
Instituta toCnoj mexaniki i vyislitel’'noj texniki SSSR, 2 (1961).

~—, “O priemlemosti fonologifeskix modelej”, Trudy Institnta toénoj mexaniki i
vyéislitelnoj texniki SSSR, 2 (1961).

Jaglom, A. M., and Jaglom, I. M. Verojatnost’ i informacija (Moscow, 1960),

Jaglom, I. M., Dobrudin, R. L., and Jaglom, A. M., “Teorija informacii i lingvistika”,
VJa 9/1 (1960),

Kaunfman, 8. I, “Ob imennom xaraktere texni®eskogo stilja (na materiale amerikan-
skoj literatury)”, VJa 10/5 (1961).

Kibrik, A. E., “K voprosu ¢ metode opredelenija differencial’'nyx priznakov pri
spektral’nom analize (na materiale glasnyx novogreteskogo jazyka)”, VlJa 11/5
{1962).

Knorozov, Ju. V., “Maginnaja delifrovka pis'majja”, ¥Ja 111 (1962).

Kolmogorov, A. N., and Kondratov, A. M., “Ritmika poém Majakovskogo”, VJa
11/3 (1962), :

Kolsanskij, G. V., “V &em razlifie znakovyx sistem?”, Voprosy filosofii 145 (1960).

Kondratov, A. M., “Evoljucija ritmiki V. V. Majakovskogo™, VJa 11/5 (1962).

RKoptilov, V. V,, “Opyt primenenija statistiki k izu@eniju zakonomernostej ukrain-
skogo udarenija™, in Pytannja prykladnoji lingvistyky (Cernivci, 1960).

Kulagina, O. S., “Ob odnom sposobe opredelenija grammatiZeskix ponjatij na baze
teorii mnoZestv”, Problemy kibernetiki, 1 (1958).

—, “Ob odnom sposobe opredelenija lingvisti®eskix ponjatii”, FOPMP 3 (1957).

—, and Mel’%uk, I. A, “Madinnyj perevod s francuzskogo jazyka ma russkij”,
VJa 5{3 (1956).

Kuznecov, P. 8., “Ob opredelenii fonemy™, BOPMP 5 (1957).

—, O differencial’nyx priznakax fonem”, VJa 71 (1958).

~—, Ljapunov, A. A., and Reformatskij, A. A., “Osnovnye problemy masinnoge pere-
voda™, VJa 5/5 {1956).

Lejkina, B, M., “Dva tipa grammatileskoj informacii v ix otho3enii k jazykua posred-
niku”, in TezSML59 (Leningrad, 1959).

Lekomcev, Ju, K., “Ob odnom sposobe opisanija sofetaemosti fonem v sloge (na



SGVIET MATHEMATICAL LINGUISTICS 129

materiale klassi®eskogo tibetskogo jazyka)”, in Sbornik pamjati Ju. N. Rerixa
(= Kratkie soobiéenija Instituta narodov Azii, 5Ty (Moscow, 1961).
—s “Osnovnye poloZenija glossematiki”, Via 11/4 (1962).
—, “Struktura v’etnamskoj glagol'noj sintagmy™, in Voprosy statistiki re¢i (Lenin-
(grad, 1958).
—, “ZameZanija k voprosu o dvustoronnem jazykovom znake”, Vla 10/2 (1961),
Lesskis, G. A., “O razmerax predloZenij v russkoj navtngj i xudoZestvennoj proze
60-x godov XTX v.””, VJa 11{2 (1962),
Mel'cuk, L. A. “K vopro su o ‘grammatifeskom’ v jazyke-posrednike”, in TezSML59
(Leningrad, 1959).
-—, “Q terminax ‘ustojivost’’ i ‘idiomatitnost’*”, V.Ja 9/4 (1960).
—, “Statistika i zavisimost’ roda francuzskix suiSestvitel’'nyx ot okonZanija”, in
Voprosy statistiki reéi (Leningrad, 1958).
Mel'nikov, G. P., “Jazyk masiny i plan soderZanija (o putjax sozdanija samoobuda-
justeisja masiny-perevodtika),” in TezS ML59 (Leningrad, 1959).
—, “Q vozmoZnosti avtomatizacii lingvistifeskix issledovanij”, in TezSML59 (Le-
ningrad, 1959).
MoloZnaja, T. N., “Transformacionnyj analiz kak metod izudenija sintaksisa jazyka®™,
ia Pytannja prykladnoji lingvistyky (Cernivci, 1960).
Nikolaeva, T. M., “KJassi.ﬁkacija russkix grafem”, in DokK, 6 (Moscow, 1961).
—, “Pis’'mennaja re¢’ i specifika ee izudenija”, VJa 10{3 (1961).
—, “Vybor vida glagola pri pomo¥ti konteksta”, MPPL 2 (1959).
Nikonov, V. A., “Bor’ba pade¥ej”, International journal of Slavic linguistics and
poetics 4(1961).
“Q perspektivnom plane naSix jazykovedZeskix issledovanij na blifajSie gody”,
Editorial, V.Ja 92 (1960).
Padufeva, E. V., “Klassifikacija sloZnyx predioZenij v svjazi s postroeniem pravil
obrazovanija dlja standartizovannogo russkogo jazyka™, in DokK (Moscow 1961).
—, “Nekotorye zametanija o padeZnoj sisteme suitestviteI’nogo v russkom jazyke”,
in TezSML59 {Leningrad, 1959).
—, “Opisanie sintagm russkogo jazyka (v svjazi s postroeniem algoritma masinnogo
perevoda)”, VJa 10/4 (1961}
—, Review of N. Chomsky, Synitactic structures in V.Ja 8/1 (1959).
—, “Statistieskoe issledovanie slogovoj struktury™, in Voprosy statistiki redi (Lenin-
grad, 1958).
—, “VozmoZnosti izudenija jazyka metodami teorii informacii”, in Dok K (Moscow,
1961).
Pazuxin, R. V., “Retevaja informacija i uslovija obs&enija”, in Pytannja prykiadnoji
lingvistiky (Cernivei, 1960).
Pelevina, N. F., “Ustanovlenie étimologiteskogo toZdestva s pomo3&ju umnoZenija
verojatnostej”, in Pytannja prykiadnoji lingvistyky (Cernivci, 1960).
Perebejnos, V. L., *“Ob ispol’zovanii strukturnyx metodov dlja razgrani®enija znadenij



130 ROBERT ABERNATHY

mnogoznatnogo glagola (na materiale glagola make)”, Ve 113 (1962).

Piotrovski), R. G., “Nekotorye voprosy statistiteskix issledovanij leksi¢eskix grupp™,
in Voprosy statistiki re¢i (Leningrad, 1958).

~, “Problema mesta v slove u é&lementov, nesustix informaciju™, in TezSML39
(Lemngrad 1959).

—, “Zagadnienia jezykoznawcze przekladu maszynowego”, Kwartalnik neofilolo-
giczny 8[1 (1961),

Pytannja prykladnaji lingvistyky. Tezy dopovidej mizvuzivs’koji naukovoji konferencii
22-28 veresnja 1960 roku (Cernivci, 1960).

Reformatskij, A. A., “Cio takoe strukturalizm?”®, ¥Ja 6/6 (1957).

—, “Dixotomieskaja Klassifikacija differencial’nyx priznakov i fonematideskaja
model’ jazyka”, in Voprosy teorii jazyka v sovremennom zarubeinom jazykomanii
{Moscow, 1961),

Revzin, I. 1., Modeli jazyka (Moscow 1962).

, “Ob otnolenii meZdu strukturnymi i statistifeskimi metodami v sovremennoj
Iingvistike", in Voprosy statistiki reéi (Leningrad, 1958).

—, “O logileskoj forme lingvistifeskix opredelenij”, in Primenenie logiki v nauke i
texnike (Moscow, 1961).

—, *O nekotoryx ponjatijax teoretiko-mnoZestvennoj koncepcii jazyka”, VJa 9/6
{1960). »

—, “0 ponjatii ‘mnoZestva otmeZennyx fraz’ v teoretiko-mnoZesivennoj koncepeii
0. S. Kulaginoj”, in TezSML59 (Leningrad, 1959).

—, “Struktural’naja lingvistika, semantika i problemy izufenija slova”, VJa 6{2
(1957,

—, “Ustanovlenie sintaksifeskix svjazej v mafinnom perevode metodom Ajdukevida-
Bar-Xillela i v terminax konfiguracionnogo analiza”, in DokK, 2 (Moscow, 1961).

—, and Rozencvejg, V. Ju., “K obospavaniju lingvistieskoj teorii perevoda”, VJa
11/1 (1961).

—, and Toporov, V. N,, “Novoe issledovanie po stixovedenijn”, VJa 11{3 (1962).

Rozencvejg, V. Ju,, “Obi¥aja lingvistieskaja teorija perevoda i matematileskaja
lingvistika”, in TezSML59 (Leningrad, 1959).

Ryckova, N, G., “Lingvistika i matematika™, Naukq i Ziznw® 28.76-77 (1961).

Saumjan, $. K., “Concerning the logical basis of linguistic theory”, in Preprints of
papers for the Ninth International Congress of Linguists (August 27-31, 1962), pp.
93-95 (Cambridge, Mass., 1962).

—, “Der Gegenstand der Phonologie”, ZPhon 10.193-203 (1957).

—, “Dvuxstupentataja teorija fonemy i differencial’nyx elementov”, VJa 95 (1960).

—, “Generalizacija i postulirovanie konstruktov v izuéenii struktury jazyka”, in
TezSML59 (Leningrad, 1959).

—, O nekotoryx voprosax fonologii’,” Jzv4AN 12/6 {1953).

—, “Operactonnye opredelenija i1 ix primenenie v fonologii”, in Primenenie logiki v
nauke { texnike (Moscow, 1960),



SOVIET MATHEMATICAL LINGUISTICS 131

—, “O sus&nosti struktornoj lingvistiki”, VJa 5/5 (1956).

—, “Panxroniteskaja sistema differencial’nyx lementov i dvuxstupentataja teorija
fonologii”, in Pytannja prykladnoji lingvistyky (Cernivci, 1960,

-—, “Preobrazovanie informacii v processe poznanija 1 dvuxsiupendataja teorija
strukturnej lingvistiki”, in DokK (Moscow, 1961),

—, “Problema fonemy™, IzvAN 11/4 {1952),

~—, Problemy teoretideskof fonologii (Moscow, 1962),

—, Strukturnaja lingvistika kak immanentnaja feorija jazyka (Moscow, 1958).

—, “Strukturnye metody izudenija znalenii”, in Tezisy dokladov na VI plenarnom
zasedanii komissii, posviaSéennom sovremennoj problematike leksikologii i semasio-
logii (Moscow, 1960).

Segal, D. M., “Nekotorye utofnenija verojatnostnoj modeli Cipfa”, MMPL 5 (1961).

Steblin-Kamenskij, M. 1., “Neskol'’ko zame#anij o strukturalizme™, VJa 6/1 (1957).

—-, ** Struktural'naja to¢ka zrenija v istorii jazyka”, in Pytannja prykiadnoji lingvistyky
(Cernivci, 1960).

Suprun, A. E., “O nekotoryx funkcijax i posledstvijax izbytoZnosti jazykovo) infor-
macii”, in Pytannja prykladnaji lingvistyky (Cernivei, 1960),

Teplovaja, I. M., Potjavin, V. M., and Agraev, V. A,, “O primenenii bystrodejstvu-
justix vylisliteP'nyx magin dlja relenija nekotoryx zada® fol’Kloristiki”, in Pytannja
prykiadnoji lingvistyky (Cernivei, 1960).

Tezisy sovestanija po matematifeskoj lingvistike (15-21 aprelja 1959 goda)(Leningrad,
1939).

Toporov, V. N., “Vvedenie verojatnosti v jazykoznanie i ego posledstvija”, in Tez-
SML59 (Leningrad, 1959).

Uspenskij, B. A., “Lingvistideskaja ¥izn® Kopengagena”, ¥.Ja 11/3 (1962),

—, Review of H. Spang-Hanssen, Probability and stuctural classification in language
description in VJa 11{2 (1962},

—, “Tipologieskaja klassifikacija jazykov kak osnova jazykovyx sootvetstvij (struk-
tura jaryka-étalona pri tipologiCeskoi klassifikacii jazykov)”, VJa 10/6 (1961).

Uspenskij, V. A., “K opredeleniju Zasti re&i v teoretiko-mnoZestvennoj sisteme
jazyka”, BOPMP 5 (1957).

—, “K opredeleniju padeza po Kolmogorovu™, BOPMP 5 (1957).

Volockaja, Z. M., “Opyt primenenija transformacionnogo metoda”, in Pytannja
prykladnoji lingvistyky (Cernivci, 1960),

Xolodovig, A. A., “Opyt teorii podklassov siov”, ¥Ja 9/1 (1960).

Zaliznjak, A. A., “Opyt obulenija anglo-russkomu perevodu s pomo$t’ju algoritma”,
in Pytannja prykladnoji lingvistyky (Cernivci, 1960).

Zinder, L, R,, “O lingvistitesko) verojatnosti”, in Voprosy statistiki rei (Leningrad,
1958).

— (ed.), Voprosy statistiki reli (Leningrad, 1958). _

Zinkin, N. 1., “Four communicative systemns and four languages”, Word 18.143-172
(1562),



132 ROBERT ABERNATHY

—, Mexanizmy redi(Moscow, 1958).

~—, “Zvukovaja kommunikativnaja sistema obez'jan”, Izvestiia Akademii pedagogi-
Ceskix nauk RSFSR, 113 (1960). -

Zipov’ev, A. A., “O matematideskoj lingvistike”, Voprosy filosofii 13/9?1§59).

—, and Revzin, I. L, “Logieskaja model’ kak sredstvo nau¥nogo poznaniia”, Vo-
prosy filosofii 14{1 (1960). '

Zirkov, LI, “Granicy primenimosti mafinnogo perevoda”, ¥Ja 5/5 (1956).

Zolotarev, V. M., “Verojatnostnaja model’ predloZenija™, in TezSML59 (Leningrad,

1959).
Zvegincev, V. A., “Neopozitivizm i novejiie lingvisti¥eskie napravlenija”, Voprosy
Silosofii 15112 (1961).

— (ed.), Novoe v lingvistike (Moscow, 1960-62),



