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MULTI - INDEX SYNTACTICAL CALCULUS

Hans Karlgren

Introduction

In our work on analyzing Swedish nominal phrases as they appear as
document titles - particularly titles of articles in periodicals - we have primarily
utilized context-free rules. In an endeavour to reduce the cumbersomeness of

such rules, we have used the notation:

(1) a b e=c¢c for X=p, q randy =u, v

as a shorthand for six substantially similar rules. The gain is not merely that
of avoiding scrivener’'s palsy - and puncher's impatience, since the analysis
program also accepts this shorthand - but also that of clarifying the parallelism
between the rules. The rule schema reads "a syntagm of type a combines with
one of type b to form one of type c, each being respectively of subclass p, ¢

or r and u or v". If the subscripts are interpretable as linguistic categories,

KKVAL, Fack, Stockholm 40.
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this notation seems quite natural. We might write a fundamental rule of Latin

grammar, by way of illustration, thus

which would mean that to a nominal group may be joined an adjective of the
respective number, gender, and case without changing the syntactical category
of the group.

This notational little device actually often reduces the intuitive need for
context-sensitive rules, since it performs what these rules are required to do
in the domain where we have a choice, namely to bring out the common pattern
and leave aside for later consideration the minor adjustments.

Now, in practice, we have for each word or syntagm not one subscript
but a set of alternative subscripts. On the initiative of Gunnar Ehrling, who wrote
the analyzer, we further reduce the notation by giving a name to all such sets
of alternatives and by specifying in a "multiplication table" the name of the set
of alternatives forming the intersection between any pair of such sets. Thus, in

place of (1) our rules actually read

) aik bjl ~*/cinj . kDi

where the values of iflj and kfll are taken from the "multiplication table.”

We now ask what will happen if we generalize this index "multiplication”
so that it will represent not intersection of index sets but an arbitrary binary
operation on the set of index symbols. Particularly, we are interested in the
case where this multiplication is non-associative and the set of index symbols
is not closed under multiplication. This would mean that the restrictions imposed
by the indexes on the sentence or part thereof could, in their turn, be written

as a context-free - not a finite-state - grammar over the index symbols.

*KYAb, Interim Report No 13,
Program for grammatisk analys av texter



When the subscript multiplication rules are generalized so far, they are
of the same kind as the "multiplication” on the main level, and we prefer to
write ali'k for a” and we define multiplication of such index vectors as "inner"

multiplication, that is, the corresponding elements are multiplied:

ai'k bj'l -*ab ij* Kkl

We note that, in general, these rules cannot be reduced to a finite list
of common context-free rules, as could rules like (1) and (2). For if we can
replace ab by c, we may well be unable to replace ij by anything shorter than
ij, the multiplication table being blank for ij or even having no row i or column
j, since i and j may, in turn, be strings and not elements in the index set. And
if the well-formed sequences of indexes are defined by a general context-free
grammar and not by a finite-state one, we cannot remedy this by adding more
symbols to the index set: the set of triples i, j, ij may then be infinite.

This paper is an attempt to investigate this problem, elaborating such a
multi-index calculus a little. First, however, we may be excused for making a
summary of the background of the recognition grammar problems for which such
a calculus may be useful. The reader who expects to be bored by such a survey

should turn directly to page 14 below.

Reduction systems

We introduce some definitions. The terms employed largely coincide with
those of current generative linguistics, but some minor adaptions have been
made to make the terms adequate for describing the kind of recognition grammars
with which we are concerned.

We consider strings over an alphabet S = {a, b, c,..} . We write ab
for the string formed by concatenation of two letters a and b, and et for the
concatenation of two strings « and 3. Concatenation is considered a reflexive,

associative but not commutative relation.
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We write M for the set of all concatenations of strings in a set M:

Mx = MU (4 gX |BEM, uUkKE M *}.

A rewriting rule, Oc-* B is a rule which permits us to replace the
string Cx in any string where it may occur by the string B . A reduction rule
is a rewriting rule which does not increase the number of words in the string.

A reduction system is a set of reduction rules:

R =1 CXr>RBIDec al a2...arn> [ie bx b2>..bn> a.GI' S, b.GS, m < nj

By means of R we can define a derivability relation over S*. We say
that C*. is reducible to jb ,CX.->R, according to R, if there is a succession of
applications of rules in R by which can be rewritten as . We include the
case where no rule is applied so (Xt>(Xfor all O . Thus, is a reflexive

and transitive relation.

We now define a reduction grammar G = < S, R, I, T> as a specifica-
tion of a set of strings, a language, over an input alphabet | C S
L= L (<S, R, I, T>) =|tf|[6'£1*,OH.TE TCS*}

where T is a set of - terminal or, to avoid diametrically opposite associations

- target symbols. We say TI is an R-reduction of (5

Finite Rewriting Systems

Constituent structure grammars and grammar components

We first consider grammars where S is a finite set. We call these

grammars constituent structure grammars.



If T contains one single element, say s for sentence, the grammar is
a decision grammar, which specifies for each input string whether or not it
is grammatical.

Trivially, T can be extended to include a few elements, say s for
statement, q for question, and so on. Naturally, we can reformulate a grammar
with T ={t~,..., t where n is finite, into a grammar with a unique target
element, merely by adding one element, say s, to S and incorporating a few
rules £tj->sli= J1,..., njto R.

However, allowing T to be an infinite set is not necessarily a trivial
extension.

Trivial but occasionally practical is to define a language L (S, R, I, A )
where the targets are all the strings over an output alphabet ACS.

If T is some non-trivially defined subset set, L’ of strings over a

subset A of S, we have
L=L (S5 R, L L")

where L' must be defined by some grammar G* = <s''R,A,T> We say that
G" = <S, R, I, A~ is a grammar component and note that G" and G1ltogether
completely specify L. We shall come back to this concept later when we
describe more complex grammars as combinations of simple ones.

With the restriction imposed on the rules of R that the right hand side
should never be longer than the left hand side, it is obviously always possible
in a finite number of steps to decide whether or not a given finite string is
reducible to some element in T, i.e., whether or not it is an element in the
set L. For if the given string O contains m symbols and S contains n different
symbols, O can be shortened at most (m - 1) times and after the iith time it
has been shortened, (i =0, 1,..., m - 1), it can be rewritten without

m [
shortening at most (n - 1) times without being rewritten as C , which can

always be avoided by keeping a finite record of historical information.
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Disjoint constituent grammars

1. A reduction rule where the right hand side contains exactly one symbol
is called a context-free rule. If all the rules are context-free we say the
grammar and the language is context-free.

If the grammar is context-free we may give it the following interpretation.
Let the letters of | be sets, "categories", of strings of linguistic signs. Let ab
mean the set of strings consisting of one string contained in category a followed
by one contained in b. Let the reduction rules mean inclusion so that, e.g.,
abcc means that the set ab is included in the set £.

A string O over | then represents a grammatical sentence of type t, if
and only if, R =>CCItGL T.

2. A context-free constituent grammar, then, can be adequately described
as a classificational system with finer and broader terms where all classes can
be written as concatenations - interpreted as the set of concatenations of the
cartesian products - of a finite set S of categories. The process of analyzing
sentences of such a language can be performed as a classificational procedure
and the result is adequately and exhaustively statable as the class adherence
of sets of successive substrings, representable, e.g., by a tree with no crossing
branches.

One may note that the character of a context-free language well conforms
with what used to be defined as agglutinative languages, that is with the
agglutinative languages as they were commonly defined, not as any existing
natural language of any particular group.

The assumptions behind an attempt to describe a real language by a
context-free grammar, therefore, are very strong. It is not astonishing that
these attempts partially fail; it is astonishing that they have carried as far as
they have. For instance, there is no convincing empirical evidence that a deci-
sion grammar for a natural language cannot be written as a context-free
grammar, though there are ample theoretical reasons not to stake too much
on the prediction that no practical counter-examples will turn up in the future.

3. If we add to our context-free grammar rules of the type

ab-*bc
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or, generally, permutation rules where the same elements recur on the right,
though in different order, we broaden, of course, the family of languages
under considerations and the interpretation above under 2. no more holds true.
But all what was said about the highly specialized character of the languages
remains true, except that class adherence is now not confined to sets of
successive substrings; the language is characterized by the existence of
discontinuous constituents, and except that the tree drawn will have crossing
branches here and there. But it is still possible to assign each substring to
exactly one immediately higher order constituent and it is still possible to
draw a tree.

We may summarize the constituent
so far mentioned under the name disjoint-constituent grammars, i.e., grammars
where each constituent is either disjoint from or included in another and where,
accordingly, the constituents can be defined as a hierarchiai set of equivalence
classes over the substrings of the given input string.

Such a classification of substrings is called a p-marker. The hope of
expressing the essence of the syntactical structure of a sentence by one p-marker

therefore implies strong assumptions about the language.

Overlapping constituent grammar

If the rules of R do not obey the restrictions mentioned for disjoint-

constituent structure grammars, that is, if rules occur of the type

abc de
or

abc -> de

no equivalence classification of substrings is obvious and no tree can be drawn

without further assumptions.
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The most natural would be to draw a graph of the following kind:

Unlike p-markers, this graph attributes one and the same substring of
the input string to more than one higher constituent also when these higher
constituents are disjoint. Here abc belongs to d and to e, to k and to i.

It is by no means an unnatural description of a sentence to let one
segment have more than one function, nor is it impractical to represent such
structures as graphs. On the contrary, that is what graphs are for, and in the
special case where no two branches ever coalesce, the graph seems to be so
utterly simple that it is, at any rate, rather a waste of paper to print

drawings of it.

For a subset of the grammars now under discussion we can, with some
good w ill, construct p-markers, although the same rules contain more than a

single right handed element. If the rules are of the type

abc -> dc
or, generally, only one symbol on the right is different from the corresponding
symbol to the left, we may, by convention , consider ab to be a constituent of

type d, whereas c¢ only functions as a context. For these context-sensitive cases

we therefore can agree to represent our reduction as follows:

a\i Ic instead of a b c
d

It might seem as natural to draw

(¢]
o
(¢]

Chomsky (1963) p. 294, Handbook of Mathematical
Psychology, edited by Luce, Bush, and Galanter.
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saying that d is a representation of ¢ as well as of ab, since d could not have
been rendered as ab unless c¢ had been present. One would then have overlapping

constituents in cases such as Swedish gott, reducible to godt:

g o t t
g o d t
adj flexional element

Nobody seems to be over-happy with this attempt to "add conditions to
guarantee that a p-marker for a terminal string can be recovered uniquely from
its derivation"” and for this and more serious reasons linguists turn away from
these types of constituent grammars altogether. But it is characteristic that
one attempts to find "unique" equivalence classifications, i.e., tree graphs of
the simple kind described. "We assume that such a tree graph must be a part
of the structural description of any sentence; we refer to it as a phrase-
marker p-marker. A grammar must for adequacy provide a p-marker for each
sentence".X In other words, rather than modify the kind of graph employed, one
replaces it, in transformational grammar, by an ordered set of such simple
graphs.

The multi-index notation permits an alternative mode of presentation, as

will appear in the next few paragraphs.

X
Chomsky, op. cit. p. 288.
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Infinite Rewriting Systems

We now consider the case where a grammar G = < S, R, I, T*> contains
an infinite alphabet S.
In particular, we consider the set S of vectors over a finite set S1 of
indexes :
S = S'un"s.' s2'... 'sn| s.Es’j
For S we introduce the general multi-index multiplication schema:

(1) <V S2 ees S> <4 [2 ees V

if n< m
slV'

g'vl IQVI___Iﬁ,y if n = m
(sltl)' (s£t2)‘... ‘(s t )'s 1...'s if n>m

that is, for i > n and j >m we consider s. = t. = e, where e is a unit element
such that ae = ea = e for all a.

R 1 contains, except the general multi-index schema (1), a finite set R*

of rules or rule schemata over S

(2) R1 = joc.-*|5joe = aia2...an, =b ~...b", n< mj
where a" and are elements in S or variables over S or over specified subsets
thereof.

T is given either explicitly or as an infinite subset of S

T:{tx te Ad s, XE£ sj
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i.e., as those elements in S which consist of an element in a finite set A,
arbitrarily subscripted.

We note that every element s in S defines an infinite class of elements
beginning with the vector s, just as a decimal number defines a class of number
with the same or a greater number of digits.

The rules of R are such as

1 ab —»c

2 alX b'y
3 alX—»b
4 a-*mb1X

and so on. To make a language decidable it is obviously sufficient - by way of
analogy with the reasoning above - to require that the right-hand side should
never contain more letters out of the alphabet S* than the left-hand side, thus
excluding rules like rule 4 above. The fact that the letters are here distributed
over different levels, so constituting one or more symbols of S, cannot invalidate
that argument.

The conclusion obviously also remains intact if we accept rules with a
longer right-hand side for rewriting symbols which never occur on the right-
hand side of any rule, that is, if we make allowance for assignment rules.

In the following we shall restrict ourselves to context-free multi-index
rules, that is, the rules shall
a) contain one element of S on the right-hand side and wherever practical the

rules shall also
b) contain at most as many elements of s' on the right-hand side as on the
left-hand side, except where the left-hand side consists exclusively of elements

which occur on the right-hand side of no rule.

E
The second restriction is unnecessarily severe. One may well include, e.g.,

rules which are not reductive with reference to S" but which are strictly
reductive on the highest level they refer to and which do not increase the
number of levels referred to by any rule.
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Though each rule is a context-free rule, such a multindex grammar is
not a disjoint-constituent grammar; constituents do overlap:

Let us consider a grammar where

ad —»d
dc —*s
Xy—>-u
uz —m»v

and where s'vGT. Let us consider the analysis of the string alx b'y c'z:

ax by c'z

d'xy c'z

s' xyz

S XU

s'V

We see that segmentation is overlapping but that each level of indexes
represents one equivalence classification and one tree-shape graph.

In many cases, context-free multi-index rules are weakly equivalent to
context-sensitive rules, as will appear from the following few examples of
languages which notoriously cannot be described with ordinary context-free
rules. Crudely, we may say that taking an index on another level into account

ip an implicit way of regarding context.
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Example 1. The language "al* 11 ".
R : a-*x'p
b-*y'p
c—»z'qQ
Xy—*s
XSy —» s
SZ —»s

ppqg e where e is the unity element.

[llustration:
aabbcc
X'p xIpy'p y'p z'q zlqg
X'p s‘pp ylp z'q z'qg
s'pppp z'q z'q
s'pp z'q

Example 2. The "reduplication" language, consisting of an arbitrary

string of ais and b!s followed by the same string repeated.

R : Xy—>x'y for x = a,b and y = a,b
XX —ps for x = a,b
s's—>s
Illustration:
abbababbab

a' (bi(b1l(alb))) al(bl(bi(a*b)))
s'(s'(s1(s's)))

S
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Example 3. The language (a”b0)i

R1: X x'y-~x"ix'y) for x = a,b and for all y*S
ab —t

t'x t'x->t'x for all xG.S

t —»s
s 1s —s
T={s)
Illustration:
aaabbbaaabbb

a'(a'b) b'(b‘b) a' (a'a) b'(b'b)
tr(t't') ti(t't)

t 1(tl)

s 1(s 1s)

S

Example 4. The language ambncmn
R1: x x'y—x'(b'y) for x = b,c and all y£S
ab'x c'x—=b'x for all Xx£S
b—>s

s's —»sS

=W

[Mlustration:
aaabbbbccccccccccce
aaa b1(b* (blb)) c* (b (b* b)) cl(b' (b b)) c' (b' (b b))
aa b'(b'(b'b)) c* (br (b* b)) ¢ (r (b b))
b'(b*(b'b))
s' (s' (s's))

S
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Thus, the possibility to add further index levels at option provides a
means of performing arithmetical operations. The context-free multi-index rules

are powerful and cover many languages of what is known as the context-sensitive

type.

We shall now turn to linguistic interpretations of such a calculus.

Multi-index Calculus in Linguistics

The multi-index calculus can be applied in linguistics above all for two

purposes: to replace context-sensitive rules and to provide a means of represent-

ing p-markers.

Context-free multi-index rules derived from context-sensitive rules

It is possible to replace many - all? - context-sensitive rules by an

equivalent set of context-free multi-index rules.

Thus, the rule

a—»b/ — c

can be replaced by

a—*b'p, c—»c'q and pg—*e or, more cautiously

by the assignment rules

a—A'p

c-*C'q

and the reduction rules
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A*p “m A 1r
A'tr —»B'r
rq —me
P —* e

q—»e where e is the unity element.

Let us consider the following little grammar:

j-*ilg -
hg->g h
i~»d/h -
gh->c
f->al - ¢
cd b

ab->s

With this grammar, the sentence fhgj will be analyzed thus

We have here adopted a "mixed" tree representation for context-sensitive
structures, with obvious significance.
We can reduce the same sentence to s by the following set of rules:
j-*i'k
g—>g'1l
Ik —e
h—g'm
g-*>g't
g—» h'n
m t—m»m

mn—pe



i —md'p
h —»h 1q
gp —e
gh—c¢

f-»a'r

re —»e
cd —ad

ab —»s

Thus,
fhg |
f hg'l i‘k
f h gi 1(lk)
f glm h'n i
f ghli(mn) i
fghqo
f g hdi(gp)
fed
alr c't d
acl(rt) d
a b

S

Graphically, this means that we have a cet of interconnected treegraphs
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In a transformational grammar, we interpret G" as a grammar component,
adding to our grammar a component G* = S]1 R1 I1 TI where I1lis the set
T" of p-markers, T1lis a subset thereof and R1is a set of multi-index rewriting

rules such as

a'X—pa'y
alX b'y —mc 1X
alX a'x b'y—a'x b'y a'x b'y

a'x . b'y b'y . aX

for specified sets of values for x, y, etc., that is, substitution, reduction,
expansion and permutation rules for which the conditions are not confined to one
index level at a time.

Regarding the analysis as a syntactic tree, we may characterize trans-
formational rules as such where the conditions for some symbol(s) to be
rewritten in a specified way refer to the "vertical" neighbours (not to the
"horizontal” neighbours as in context-sensitive rules). We might speak about
pretext and posttext sensitive rules, or generally about "kintext sensitive" rules.
Obviously and notoriously, "kintext" must play a different role in generative and
in recognition procedures, since pretext in one case is posttext in another.

Thus, one component may map the input strings on
T" ={t xjt G T; xETS"j and a transformation component may map
[' = T" on Tl="t'y| tGA) andy = ala l... |a,EB] where B is a subset
of S" and A£ T. Or we may define the target set for each component in other

ways.

Multi-index calculus in a transformational grammar

Given a constituent structure grammar G =<'S, R, I, T> we obtain an

infinite grammar G'1 by replacing S by
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S" = SUEsMS>* S - *® | sc.sm adRw

R" =Cala2 -'an~>b'(aia2 "V | (aia2’+w b)e R}
if R is context-free and otherwise

R" :(Ia'laZ" .<’irl1 —>b1 %Laza .. .a}] ) . % (zii”l ...an) 'bml

(ala2 .a)l(a,a, ..a —>b b e..b )E r]J

n" 1712 n 12 m
and replacing T =-M», t», ..., t") by
T" 3 XIt.ET xE S

That is, we obtain a grammar which maps given strings on an infinite set

which may be considered as a set of p-markers G" is then an interpretation
grammar, corresponding to G.

Thus, one-level reduction rules suffice for a decision grammar for a
constituent-structure language and multi-index reduction rules suffice for an

interpretation grammar for such languages. Multi-index rules also suffice for

XXX
a decision grammar for a transformationally defined language. The question

remains if they suffice for an interpretation grammar for the latter.

a decidable one, see hints above, footnote. The number of levels does
increase, but all rules refer exclusively to the uppermost level.

These multi-index expressions naturally contain all information that transform -
ations operate upon. Indeed, they will often contain too much, but superfluous
indexes can easily be eliminated by multi-index rules; the point is that no

side conditions for permissible transformational rewritings need be observed.
Everything needed for the calculus is in the string.

XXX, L _ o . . : .
if this is decidable. They may also, incidentally, provide simple decidability
criteria for a transformational grammar. Cf. the hints above.
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A structural description of the sentence may be given as the- sequence
of p-markers obtained during the analysis. Now, since the relative order of
operations is not inherently fixed, we would like to find a representation of
such sequences such that equivalence can easily be defined. That is, we want
to find an adequate interpretative grammar corresponding to G1 Can multi-index
rules serve those purposes?

The unified formalization, provided by the multi-index representation,
might prove an aid to finding an effective interpretative calculus for transform-

ationally defined languages.

Conclusion

The multi-index calculus seems promising for several linguistic purposes,
especially where restrictions can be assigned to several, weakly interacting

levels.



THE RECONSTRUCTION OF THE NOTION OF "AGGLUTINATION"
IN THE FRAMEWORK OF GENERATIVE GRAMMAR
(Preliminary version)

Ferenc Kiefer

The aim of this paper is to examine certain aspects of agglutination in
the light of generative grammar. The pertinent data will be drawn from
Hungarian. For simplicity’s sake | shall restrict myself to Hungarian noun
inflection. On the basis of some observations | shall stipulate a new definition
of the notion of "agglutination”. It will be left open, however, whether the thus
reconstructed notion of "agglutination” will be applicable to agglutinating
languages other than Hungarian as well. It should also be made clear that | do
not want to account for all aspects of noun inflection in Hungarian.

With the above restrictions and qualifications in mind we may divide the

paradigms of the Hungarian noun into two major groups. One will contain forms1

as

(1) hajo ship
hajot ship (ace.)
hajonak to the ship (dat.)
haj6ban in the ship (loc.)

(1) are usually considered to be the case forms of the Hungarian noun.

Without going into details one may safely say that these forms as well as others
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of similar (case) function can be accounted for by means of morphological rules

in one way or another. It is clear that agglutination does not enter into the

picture here.?

The second group of noun forms in Hungarian can be exemplified by the

following forms:

(2) (i) hajém my ship
hajoi his/her ships
()} hajoé belonging to the ship
hajokeé belonging to the ships

These forms, it will be claimed, cannot be accounted for by what is
usually understood by morphological rules. Notice first that there seems to be
an essential difference between (2) (i) and (ii). The endings in (2) (i) are
generally referred to as "possessive personal endings" (birkokos személyrag).

They can apparently be derived from underlying structures of the following type

(details ommitted):

In other words, hajém, for example, seems to go back to

(4) a hajo, amely az enyém

the ship that (is) mine
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or, more precisely, a structure like (3) can be realized on the surface by
either (4) or by the "agglutinated" form hajom.
If we were to consider the possessive pronouns in Hungarian as derived

categories we would have the structure (5) instead of (3):

NP VP
N

Det N I x\
) P/ 5\ VP
[" I\

Pro
poss

which is the structure of sentences like

a hajo, amelyet én birtokolok

the ship which | possess

(This sentence in undoubtedly a grammatical sentence though somewhat odd.) |
will, however, leave the question open for the moment which one of the two
alternative treatments should be given preference. | will take up this question
later on. The morpheme é which appears in the forms in (2) (ii) is generally
referred to as "possession sign" or "possession ending" (birtokjel). In order to

understand the function of this morpheme let us consider the following sentence:

(6) A koényv az iskolaé.
the book the school-belongs-to

The book belongs to the school.

(6) can be paraphrased as (7):

A konyv az iskolanak a konyve.
(7) the book the school-of the book-its

The book is the book of the school.
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Most genitive constructions can evidently be derived from an underlying

sentence containing some verb of possession. Thus, the underlying structure of

(7) can be rendered by (8) (details omitted):

(8)

a konyv Cop NP"\
a konyv / \
NP VP
az iskola V/ \
possy *
a koényv

Notice, incidentally, that the position of the two NP’s in the embedded
S is immaterial because it depends on the verb of possession which we happen
to choose. Transformational rules can take quite easily account of this
difference. Important for our considerations is the fact that in the case of (3)
as well as in that of (8) an NP together with an embedded S can be condensed
to a noun plus a morpheme. The latter must then be attached to the noun in
some way.

But this is not yet the whole story. The possessive forms and the "case

forms" can combine. Thus, we get, among others, forms like

iskolam éit those belonging to my schools (acc.)
(9) iskolaméinak to those belonging to my schools (dat.)
iskolameébol from that belonging to my school (elat.)

(9) have an underlying structure which is, roughly speaking, a combination of

(3) and (8).
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Forms like (2) (ii) and (9) are generally used elliptically. E.g.

Kinek az érdekeit képviseled?
whose the interests represent-you

(20) (i) Whose interests do you represent?

Az iskolaméit.
the school-my belonging-to

The interests of my school.

Kinek a pénzébdl élsz ?
(1i) whose the money-from live-you

From whose money do you make your livelihood?

Apamébaél.
the father-my-belonging-to-from

From that of my father.

Thus, while in cases like (2) (i), if the alternative (3) is adopted, the
transformational rule generally referred to as Equi-Noun-Phrase-Deletion will
operate before the rules of agglutination are put to work, in cases like (2) (ii)
or (9) both instances of the noun phrase underlying for the possession ending
must be deleted in order to get the agglutinated forms. Of course, the genera-
tion of them would require some additional rules. The condition for the
aforementioned deletion must be sought in the linguistic context of the sentence
under consideration. The deletion can be carried out only under the presupposi-
tion that the noun to be deleted is known from the previous context. That is all
that can be said about this topic for the moment. It is clear, however, that
agglutination hinges on deletion of this sort in an essential way.

Let us now turn first to the generation of the possession ending. For

the possession ending é the structure to be reduced is the following one:

N. \% N
1 poss 2 S NP

and the outcome of the reduction should be

(12)
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In (11) the second can be deleted by means of the Equi-Noun-Phrase-
Deletion rule. This would give us the surface form exemplified in (7). In order

to get (6) we need a rule like (13):

This amounts to saying that é stands for a noun which is part of a gentitive
construction. We still have one left in (8), this can be deleted under the
presupposition that it is known from the previous context.

Now we may take up the problem of possessive pronouns again. We have
seen that for the é - forms we have two surface realizations. Both are derived
from an underlying structure similar to that depicted in (8). Now it might be

expedient to look for two surface realizations for (2) (i) as well. One might

consider
a konyv az enyém
(14) the book the mine
the book is mine
and
a kdonyvem
(15) the book-my

my book
as derivable from the common source

X
(16) a kdonyv, amelyet az én birtokol

the book which the | possess

through the intermediate stage of (17):

X
a7) a kényv az énnek a kdnyve
the book the | book
X _ gen
the book is 1*S book

x' indicates that the forms are not well-formed surface forms (they can of

course figure as deep structure sources). (16) has the underlying structure (5).
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This treatment would thus mean that we have a common source for the é-forms
and for the possessive pronouns and endings. Notice that the slight motivation
which we gave above may be a little bit strengthened by pointing out that the

non-elliptical form of (15) is rather (18):

(18) az én kdényvem

the | book-my

This is explained in a natural way if we have |_in the underlying

structure. Now we may set up two rules that account for the forms (14) and

(18):
(19)
N ----- NP*4 Pro ¢
and
(20)
N T p > Pro Suff

For the case characterized by (19) we would have a further rule that introduces

possessive pronouns
enyém
tied

21 Pro é N Qgvé >
mienk
tietek
ovék
N

The parallelism between (19) and (13) would speak for the alternative (5)
rather than for that given by (3). Furthermore, (21) would imply that there is
no such category as possessive pronoun in Hungarian syntax, or, to put it

differently, that possessive pronouns are agglutinated forms of deep-seated

syntactic relations.
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The analysis of possessive pronouns put forward above might get further

evidence from the fact that the sentence
whose book is this?
is rendered in Hungarian by

kié ez a kbényv?

who/é this the book

and the answer can be either one of the pronouns in (21) or anything else
generated by the rule (13). Consequently, the rules (13) and (19) should be
considered to be independent of each other. | shall, however, not pursue this
issue any further.

We can now conclude with some safety that the most important aspect of
agglutination, in the case of nouns, is the reduction of a noun to a "bound"
morpheme. This is brought out clearly by rules (13), (19) and (20). Let me
refer to these rules as lexeme reduction rules.

The notion of "lexeme" should be understood somewhat informally here
(corresponding to that of lexical formative). The "bound" morphemes which are
the output r£ the lexeme reduction rules resemble to inflectional endings. |
would not consider either of them as being part of the lexicon of a given
language.

The "bound" morphemes must undergo further rules which, roughly
speaking, will attach them in case of (13) to the noun N , in case of (20) to

Lt

the first N in (17). Finally, in case of (19) the rule (21) would obligatorily
apply.

Examples in (10) show clearly that there must be a strict ordering of
the "attachment” rules. First, the output of (20) must be taken care of, then the
output of (13) and finally the rules would apply that spell out inflectional endings.
All these rules apply only once and obligatorily. They are, therefore, clearly
morphological in nature. 3/ What kind of rules are, however, the lexeme reduction

rules ?

They seem to be optional. This is clearly the case with respect to rule
(13). The counterpart to (13) would be a rule that developes an unagglutinated,

"explicit" structure (genitive construction) out of the underlying structure. Rules
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(19) and (20) constitute two alternatives. They differ from (13) in that that one
of them must obligatorily apply. This would suggest that they are syntactic
rules rather than morphological ones.

If they are syntactic rules they are certainly not cyclical. In this respect
there is one important point to make. Notice that structures like (5) and (8)

are recursive. Consider examples (22) (i) and (ii):

az iskola kényvtardnak a kényve
(i) the school library-of the book-its

the book of the school's library

(22)
a kerillet iskolaja kényvtaranak a kdnyve
the district school-its library-of book-its
() the book of the library of the district's school
etc.
(22) (i) and (ii) do not reduce, however, to (23) (i) and (ii), respectively.
(i) +az iskolaéé
A A (i) +a keriletéée

This means that lexeme reduction rules do not apply cyclically.

The claim that lexeme reduction rules are syntactic rules is rather
clear in case of (13). It cannot be chosen after the other option, the genitive
construction, has been fully developed. As to (19) and (20) it seems to me a
particular feature of modern Hungarian that it has no real verb of possession
("lexical gap"). The verb "birtokol" is rarely used. From this comes the

oddity of a sentence like

a kényv, amelyet birtokolok

the book which possess-|
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which might be a sentence derivable from (16). | am not quite sure, however,
whether there is really no other possibility of deriving a nonagglutinating surface
form out of (16). Anyhow, since rules (19) and (20) are quite parallel to (13),
we may consider them with good reason to be syntactic rules. It should be made
clear, however, that further research is needed in order to clarify this issue.
After the above rather inconclusive discussion of the nature of lexeme
reduction rules we may take up again our main theme, the notion of agglutination.
Notice first that the attachment of bound morphemes to a stem can also
happen in languages generally not considered to be agglutinating. So, for example,

the Swedish noun form

flickornas
(24) girls-the-’s

the girls’

comes from an underlying structure something like
N Aff Aff Aff

as a result of the operation of so-called affixation rules. The affixes are, then,
spelled out and attached to N in some fixed order by inflection-rules. The
important thing about agglutination, therefore, seems not to be the attachment
of one or more bound morphemes to a stem morpheme (lexeme) but rather the
fact that these morphemes come from quite different sources in the case of
languages like Hungarian than in the case like those as Swedish (though, of
course, some of them may have similar sources, e.g. the inflectional endings
proper).4/ As a result we may claim that the most important aspect of agglutina- -
tion is given by the rules (13), (19 and (20). This entails that agglutination is
more a syntactic phenomenon than a morphological one contrary to the view
oftan expressed in traditional linguistics. Furthermore, agglutination is a
superficial aspect of language brought about by rather late rules in syntax.
Now we may stipulate, though tentatively, the following definition of

"agglutinating language".
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A language L is called to be agglutinating with respect to a category K
in L iff the grammar G of L contains lexeme reduction rules such that the
lexemes involved are dominated by K.

The qualification "with respect to K" seems to be necessary in view of
the fact that most agglutinating languages are not entirely agglutinating, i.e.
they may not be so with respect to some category K' different from K.

A language L is called to be agglutinating iff the grammar G of L does
not contain any lexical category K+ such that lexemes dominated by K+ do not
enter regularly agglutination.

Hungarian, for example, seems not to be agglutinating with respect to
adverbs but it is not quite clear whether the category "Adverb" should be
considered a lexical category at all. (It might be, and, in fact, in the majority
of cases, it ia derived from other categories.) If this is so, then Hungarian
could be considered to be one example of an agglutinating language.

My laskremark concerns the contextual restrictions of the lexeme reduction
rules. In (13), (19) and (20) nothing suggests that they can operate under certain
conditions only. But the fact that a noun is reduced in anon-recoverable way indicates
that there must be another "copy" of this noun present at some point of the
discourse. As already pointed out, for the time being, there seems to be no
way to state formally any such contextual condition.

To summarize, we have seen that agglutination raises a great number of
interesting questions which are worth to be explored in more detail. From these
| would put emphasis on two problems. One is the contextual determination of
agglutination just referred to. The other one is the fact that agglutination seems

to be much more syntactically conditioned than anticipated thus far.

Footnotes

1. It would be wrong to claim that particles known as prepositions in languages
like English are agglutinated in Hungarian. Hungarian is simply synthetic
where English is analytic. In other words, some English prepositional

phrases would roughly correspond to various case forms in Hungarian.
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2. | do not want to give here a detailed and full-fledged account of. the
possessive pronouns in Hungarian, of course. The structures (3) and (5) are
deliberately oversimplified and serve the purposes of my argument only.

For a more detailed discussion of this topic see, for example, Lotz.

3. For a detailed discussion of morphological processes in generative grammar

see Bierwisch and Kiefer.

4. The descriptive definition of agglutinating language rims as follows. In an
agglutinating language (i) words can uniquely and easily be segmented into
morphs ("determinacy with respect to segmentation"), and (ii) there holds
a one-to-one correspondence between morph and morpheme. (See, Lyons,
pp. 188-189.) This definition does not take into account the possibility of
different deep structure sources and would therefore bring under the same

heading (10) and (24), which is clearly an undesired result.
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0. Introduction

Computers have opened new ways in the analysis of works of art. This
is especially significant in the investigation of verbal works of art. As in this
type the text is not only a vehicle but also a dynamic creator of the message,
its analysis is of basic importance. (Of course, one must add that the analysis
of the text-structure is only one component of the complete analysis of the verbal
work of art.)

In the text-structure we distinguish the linguistic and the sound-textural
component. In the first one the syntactic-semantic, in the second one the
rhythmic-euphonetic structure of the text is manifested. Both can be hierarchic-
ally and linearly patterned.

The ’'hierarchical patterning’ means the way the text as a whole is
built up from the basic units of the structure through the levels of the composi-
tion units of different complexity.

The ’linear patterning’ is a network of the repetitive returns of elements
of the most different character and level that interweave the whole textP”

In my paper | wish to deal with the linear patterning of the linguistic
component. The analysts have generally paid great attention to the investigation
of this aspect. Besides that this kind of patterning is really significant (Jakob-
son sees the essence of the poetic language in a phenomenon closely connected
with this one), its analysis is simpler on every level than that of the hierarchical
patterning. In the following | shall try to examine the conditions and methods of
the computer analysis of the linear patterning, in accord with the generative

linguistic theory.
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1. The conditions and methods of the analysis by computer

For the computer to discover all the manifestations of the repetitive
returns we need an exact grammar and a suitable analysing algorithm and program.
We see it necessary to create the possibilities of an analysis where the

text to be analysed has to be preprocessed to a minimum extent only.

1.1 On the grammar

The two main components of the grammar are the lexicon and the system
of the syntactic-semantic and phonological rules® The analysis of verbal works
of art raises special demands to both of them, that is taking into consideration

that we deal with 'verbal works of art’ and 'analysis’.

1.1.1 The lexicon

The lexicon has to contain all the information that can guarantee the
micro-grammatical, grammatical and conpositional analysis of texts, that is
the discovering of the structure of words, sentences and text-units larger than
sentences.

For a complex lexicon that is suitable for this purpose | shall use the
term thesaurus. A linguistic thesaurus has to consist of two main sectors: the
se_ctor_£f_d~iutigns of the individual lexical units and grammatical formatives,
and the sector of classifications made according to various aspects.

A/ The sector of definitions contains the ’dictionary entries’.

The dictionary entry of a lejdj*I*jmit (LU) has to contain the following
classes of information:

i/ phonological matrix (PHM)
the matrix of the phonological feature-bundles of the phonemes that form

the LU



i/

i/

iv/

41

syntactic information (SYI)
al/ the undifferentiated syntactic category (USC) of the LU
b/ the undifferentiated syntactic category-chain (USC-CH) marking the
microsyntactic structure of the LU
c/ the ordered sets of syntactic markers (SMS) of the LU: from the
undifferentiated ones towards the more and more differentiated ones

d/ morphological information (MI)

semantic information (SEI)
the ordered sets of semantic markers of the LU
condition information (COI)

information referring to the grammatical use of the LU

v/ other information (OTH)
the 'origin’, ’'stylistic value’', etc. of the LU
vi/ indices
referring to the sector of classifications (syntactic-semantic and different
thematic indices)
| do not wish to deal with the detailed analysis of the above listed
information-classes™~-, | just want to add some observations to them. Of course
the nature of the Hungarian language is reflected in these observations, too.

i/ The phonological matrix represents a definite word-form with
every kind of word (noun: singular, nominative; verb: active,
indicative mood, present tense, third person singular; adjective:
positive degree, singular nominative; etc.).

iifa. The undifferentiated syntactic category represents the form class of
the given word (N: noun; V: verb; A: adjective, etc.).

b. When giving category-chains to the mycrosyntactic structure we
may represent the affixes by small letters, e.g.:
N: V +n kirandulas (kirAndul+as) excursion
N/A/Adv + n tavolsag (tavol+sag) distance
V: prefix + V elalszik (el+alszik) falls asleep

V + v szunnyadozik (szunnyad+ozik) slumbers etc.

c. If we accept Chomsky’'s system of the syntactic markers of the
noun, we get the lines of the following character:
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-Common +Animate +Human Balazs Blaise
+Common -Count -Abstract robogas rattling
+Common +Count -Animate cukor sugar

etc.

The following categories serve for the characterization of the
verbs:

+transitive megkap gets
-transitive szundit dozes
+progressive alszik sleeps
-progressive +beginning elalszik falls asleep

The flection of Hungarian nouns is defined by the root-type, the
accusative singular, the nominative plural and the personal
possessive suffix of third person singular, e.g.:

1. type: -at, -ak, -ja vad beast
-t, -k, -ja tveggolyé chrystal ball
-et, -ek, -e fej, szem head, eye
2. type: -ot, -ok, - a alom dream

(The first type shows no root-changing, but the fifth does; for
example certain suffixes join not to alom, but to alm.)

With the verbs we also have to mark the changing of the root.
E.g. at the verb alszik we have to make certain forms from
the root alsz, others from the root alud.

In connection with semantic information we have to define a
system of 'elementary meanings’ with the help of which the
meanings of words are expreéssable. Here | give the definitions
of the Hungarian Explanatory Dictionary. (A Magyar Nyelv
Ertelmez6 Szotara) (These are far from being ideal definitions.)

szendereg (dozes) : rests in light sleep, half awake

Uveggolyo (chrystal ball): a small ball,
used as toy,
usually made of solid glass,

with colored veins
Syntactic condition for example

aluszik (slumbers) (the form ’aluszik’ can be used only
in indicative mood, present tense)

Semantic conditions:

With nouns we have to give the conditions of the compatibility
of the possessor-possession relations, and of their employment
as predicates. E.g.:
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szem eye (a part of body of "+Animate’)

With verbs we have to give the conditions referring to the
arguments, e.g:

alszik (sleeps) +Animate
lehunyja (closes) only in this constant word-group:
+Animate szemét (his, her,

its eyes)

v/ As | have mentioned above ’style valuing’ belongs to the other
informations. E.g:

aluszik is a variety of 'alszik’,
vil (See later.)

Hence the dictionary entry of a LU has the following structure:

Uveggolyé (chrystal ball) elalszik (falls asleep)

PHM Jua/lviiellgl+igliolllyl/l6] PHM Jlelllllalllllsz/[/ilIA]

SYIl USC N SYIl USC \Y,
USC-CH N + N USC-CH prefix + V
SYMS +Common SYMS +Active
+Count -Transitive
-Animate -Progressive
+Beginning
MOl 1. root-type MOl elalsz
-t, -k, -ja elalud
SEI used as a toy SEI gets into the
a small ball state of sleeping

usually made of solid
glass with colored

veins
COl - COl +Animate
OTH - OTH
indices e, indices

The structure of the dictionary entries of the grammatical morphemes
/IGM/is simpler, though it shows analogous features to the structure of the

dictionary entries of lexical units.
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i/ phonological matrix;
ii/ the undifferentiated syntactic category of the word, that the given
GM can join;
iii/ the grammatic meaning of the GM;
iv/ information referring to the immediate context of the GM;
v/ information referring to the rules that realize the morphonological
changings that are connected with the employment of the GM;

vi/ indices referring to the sector of classifications.

The system of Hungarian suffixes is rather complicated. | just put some
notes to this sketch of dictionary entry.
i/ A part of the suffixes occurs in two or more forms containing

different vowels. E.g:

-ban, -ben, in

-hoz, -hez, -hoz to
The phonological matrix represents the so called archiphoneme:

-bAnN,
-hOz.

ii/ As the homonymous suffixes are already differentiated to a certain
extent by the syntactic category of the basic word that the given

formative can join this has to be given anyway.

iii/ The grammatical meaning is made specific by the semantic markers

of the basic word. E.g:

-bAn adverbial suffix
/... +Place.../ -bAn adverbial suffix of place
/... +Time...]| -bAn adverbial suffix of time

iv/  The order of formatives is bound in Hungarian. The possible

immediate context of every formative has to be given.
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v/ Certain suffixes expect the lengthening of the last vowel of tne

previous morpheme, others expect a linking-sound to be inserted,

etc. E.g:
al szem -e -t szemét
eye possessive acc. its eye
personal
suffix
third person
b/ szem -0 -t szemet

acc. eye

vil  (See later.)

Hence the dictionary entry of grammatical morphemes is the

following:

-e .

PHM lel PHM il

SYl USC N SYIl USC \Y%

SEI possessive SElI the sign of
personal suffix imperative mood
third person
singular

COl root or COl root or
formative formative
suffix suffix suffix suffix

OTH OTH

Of course all this is only the representation of a possible form and not

a sketchy account of some definitive solution.
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B. The JXeetor__of ¢ suications firstly has to contain a basic list that
is a guide of finding words in the sector of definitions. This contains all the
possible forms, always referring to the dictionary entry.

For example

alom ban bAN
alm alom ben bAn
aisz alszik hoz hOz
alszik hoz hOz
alud alszik

The underlined forms (as those standing on the right of the arrows!
represent the dictionary entries. If a form represents homonymous entries, we
have to give the number of the homonyms.

The syntactic classifications list the words in alphabetic order under

different category-sets of one or more syntactic markers as 'headwords*.

(Hence e.g. :nouns, verbs, adjectives, ...; active - non active, transitive - not
transitive verbs, ...; etc.)

When generating we choose the terminal elements of the phrase-markers
from the sets labelled by them.

The groups of words derived from similar roots, the synonyms, the
mirror-words (e.g: give - get), the antonyms (e.g: falls asleep - wakes) belong
to the semantic classifications.

Such words as head, eye, foot on the one hand, and meadow, wood,
excursion, or beetle, wasp, buzzing on the other get beside each other in a

thematic classification. Among these are different connections:

head, eye, foot are part of a living creature’s body,
meadow, wood are parts of nature,
beetle, wasp are living creatures of nature,
(besides beetle is a genus-term, while wasp is a

species-term),
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buzzing is the sound given by the wasp,
excursion links up associatively with nature in general, that is
to the meadow and to the wood, too.
(To define the types of these connections is a very significant task from the
point of view of text-analysis.)

With the classifications sketched above we can create analogous groups
from the grammatical morphemes, too. Besides we can create miscellanous
thematic groups, as for example the group of nouns, pronouns, adjectives,
postpositions, suffixes, etc. that serve for the expression of time or place.

These classifications show the competence of the native speakers referring
to the lexicon on one hand, and contribute the development of the analysis of
performance in a great extent on the other.

In the individual dictionary entries the indices refer to the lists in

which the given entry occurs.

1JL.2 _llm_system_ jpf*j~ules

The other component of the grammar is a system that contains rules of
different character. This problem will be discussed only very shortly here. The
classes of rules are as follows:

i/ phonological, morphonological rules,

H/ syntactic rules working within the frame of sentences,

W/ semantic rules working within the frame of sentences,

iv/ co-textual rules

a. to text-units built up immediately from sentences,

b. to text-units built up from other text-units.

So far the regularities of the first two classes have been investigated
mainly. (Here | mean investigations of a generative character.)
In the field of semantic rules — as in the semantic characterization of

dictionary entries — there are a lot of unsolved problems. The analysis until
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now was focussed on the investigation of simple sentences. (We know for
example very little about the problems of semantic interpretation of sentences
containing different kinds of adverbiale.)

The investigation of the types of co-textual rules has just recently
started. This requires the processing of a big corpus.I%

The compilation of rules in generating and analysing has to be in

permanent interaction.

1.2. On the algorithm

When sketching the algorithm | supposed we had a thesaurus that
satisfies the conditions mentioned above, and a suitable rule-system. (Naturally,
both the thesaurus and the rule-system reflect a given state of language. The
occasional differences of poetic language are related to this.)

My conception considers not the sentences but what are called communica-
tion units as compositional basic units. For the time being we may allow the
giving of their boundaries as a former preparation of the text. (I think that
later, when me have gained enough experience, these boundaries will be

establishable automatically.)

1 2.1 The first step of analysis is of a general character, it is the first phase

of all kinds of language analysis: the morphological analysis.

Because of the complexity of Hungarian morphology the use of different
special morphological "tool-lexicons" can be required.

In the morphological analysis we ’'cut off* the elementary suffixes from
the words step by step, and we substitute syntactic categories found in the

vocabulary entries for these and the word-roots. E.qg:
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szemét szem +e +t
(his eyes N possessive acc.
ace.) _

iCommon personal

+Count suffix

-Animate third person

When the morphological analysis of the given text is finished we get the
sequence of categories instead of the sequence of concrete word-forms. E.g:
Instead of the sentence

"Lehunyja kék szemét az ég." (The sky closes its blue eyes.)

we get the following line of categories:

IV + /third person/ + /A/ + IN/ + /poss/ + /T/ + IN/

singular

The categories in brackets stand for the proper differentiated categories.

KJL2. In the second phase, in the syntactic analysis on the level of
communication units we discover the deep structure of the given unit
from these category-lines. This happens in several steps.
In the analysis the surface structure is immediately given. First we have
to discover the relations between the elements of this linear chain, then to
establish the deep structure by performing the inverses of nominalizations,

embedded and wordordering transformations.

With the help of the information accumulated during the analysis, we
order two syntactic characteristics (characteristic sets) to every immediate
constituent and communication unit. The first one shows what they are, referring
to the character of the — not word-ordering — transformations that form the
surface-structure, the second one shows in what succession the constituents take

place in the surface structure.
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172.3 The third phase is the Semitic analysis on the level of communication
units. As the syntactic analysis operates with syntactic categories, here,

as a first step we take the semantic categories and the conditions of context.

This semantic analysis means first of all the examination of compatibility
of constituents. As a result of the analysis we order a semantic characteristic

to the examined communication unit.

4 This does not mean yet that we really analysed and characterized every

sentence and every sentence-like unit in the three phases. Not all
guestions can be answered on their own levels. The answering of a morphological
guestion may require syntactic information, syntactic questions may call for

semantic and/or co-textual ones, etc.
Hence the next phase is that of the minimal co-textual analysis of

communication units that cannot be analysed between their own boundaries.

W ith this the individual analysis of communication units comes to an end.
Now follow the levels of the establishment of syntactic- semantic connections
among communication units and among composition units that arise from other

composition units — but here | do not wish to deal with these questions.

2. The analysis of linear patterning

As an illustration of the theoretical questions examined above let us see

a short analysis.

The analysed poem is Jozsef Attila’'s Lullaby.
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Altato Lullaby
Lehunyja kék szemét az ég, The sky closes its blue eyes,
Lehunyja sok szemét a haz, The house closes its many eyes,
dunna alatt alszik a rét — under a wadded quilt the meadow is sleeping
aludj el szépen, kis Balazs. fall asleep nicely, little Blaise.
Labara lehajtja fejét, The beetle bows its head
alszik a bogar, a daréazs, on its feet, the wasp is sleeping,
vele alszik a zimmogés — the buzzing is sleeping with it —
aludj el szépen, kis Balazs. fall asleep nicely, little Blaise.
A villamos is aluszik The streetcar is slumbering, too,
s mig szendereg a robogas and while the rattling is dozing,
almaban csdnget egy picit — it tings a bit in its dream —
aludj el szépen, kis Balazs. fall asleep nicely, little Blaise.
Alszik a széken a kabat, The jacket is sleeping on the chair,
szunnyadozik a szakadas, the tear is snoosing
mama mar nem hasad tovdbb — today it does not stretch longer —
aludj el szépen, kis Balazs. fall asleep nicely, little Blaise.
Szundit a lapda, meg a sip, The ball and the whistle are napping,
az erdd, a kirandulas, the wood, the excursion do so,
a jo cukor is aluszik — the good sugar is slumbering too —
aludj el szépen, kis Balazs. fall asleep nicely, little Blaise.
A tavolsagot, mint Uveg- You will get the distance
goly6t, megkapod, odrias as a chrystal ball, you will be
leszel, csak hunyd le kis szemed a giant, just close your little eyes

aludj el szépen, kis Balazs. fall asleep nicely, little Blaise.



Tlzolté leszel s katonal!

Vadakat terel6 juhasz!

Latod,

aludj el szépen,

elalszik anyuka —

kis Balazs.
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You will be fireman and soldier!
Shepherd who drives beasts !
You see, mummy falls asleep —

fall asleep nicely, little Blaise.

The poem to be analysed consists of the following linguistic

communication units:

1.

2
3
4.
5

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

Lehunyja kék szemét az ég
lehunyja sok szemét a haz
dunna alatt alszik a rét
aludj el szépen kis Balazs
lAbara lehajtja fejét alszik a
bogar

a darazs

vele alszik a zimmaogés
aludj el szépen kis Balazs

a villamos is aluszik

s mig szendereg a robogas
alméaban csenget egy picit
aludj el szépen kis Balazs
alszik a széken a kabéat
szunnyadozik a szakadas
mama mar nem hasad tovabb
aludj el szépen kis Balazs
szundit a lapda

meg a sip

az erd§

a kirandulas

a jo cukor is aluszik

aludj el szépen kis Balazs
A tavolsagot, mint Gveggolyot
megkapod

orias leszel

The sky closes its blue eyes

The house closes its many eyes

under a wadded quilt the meadow is sleeping
fall asleep nicely, little Blaise

The beetle bows its head on its feet,
is sleeping

the wasp

the buzzing is sleeping with it

fall asleep nicely, little Blaise
the streetcar is slumbering, too
and while the rattling is dozing
it tings a bit in its dream

fall asleep nicely little Blaise

the jacket is sleeping on the chair
the tear is snoozing,

today it does not stretch longer
fall asleep nicely, little Blaise
the ball is napping

and the whistle

the wood

the excursion

the good sugar is slumbering too
fall asleep nicely, little Blaise
you will get the distance

as a chrystal ball

you will be a giant
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24. csak hunyd le kis szemed just close your little eyes

25. aludj el szépen kis Balazs fall asleep nicely, little Blaise
26. tlzoltd leszel you w ill be fireman

27. s katona and soldier

28. vadakat terel6 juhasz shepherd who drives beasts
29. latod, elalszik anyuka you see, mummy falls asleep
30. aludj el szépen, kis Balazs fall asleep nicely, little Blaise

(In the subsequent lists | shall refer to these unit numbers.)
The analysis of the linear patterning consists of

- the individual analysis of the units of the structure,

- the compilement of different indices and

- the analysis of these indices.

27| The individual analysis of structure units is performed in the possession

of the described conditions, according to the described algorithm. In
neglect here the presentation of how the algorithm works with all the
communication units. The lists — as the results of the analyses — serve

informations in connection with the analysis, too.

2.2 Here | shall present some lists referring to the lexical units of

communication units

2JLI™ Let us see first the alphabetic list of the word-forms of the poem

a (the) 2,3,6,7,9, 10, 12, 12, 13, 16, 17, 19, 20, 22;
alatt (under) 3;

alméaban (in its dream) 10;

alszik (sleeps) 3, 5, 7, 12;

aludj el (fall asleep) 4, 8, 11, 15, 21, 25, 30;



aluszik
anyuka
az
Balazs
bogar
cukor
csak
csdnget
darazs
dunna
ég

egy
elalszik
erdd
fejét
hasad
haz

hunyd le

kirAndulas
kis

labéara
lapda
latod
lehajtja
lehunyja
leszel

mama

(slumbers)
(mummy)
(the)

(Blaise)
(beetle)
(sugar)
(just)

(tings)
(wasp)
(wadded quilt)
(sky)

(@)

(falls asleep)
(wood)

(its head)
(stretches)
(house)
(close)

(too)

(good)
(shepherd)
(jacket)
(soldier)
(blue)
(excursion)
(little)

(on its feet)
(ball)

(you see)
(bows)
(closes)

(you will be)
(today)

91

29;

10;
29;
18;

14;

24;

20;

28;

12;

27;

19;

41

17;
29;

23,
14;

20;

18;
81

20;

81
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11,

11,

26;

15, 21,

15, 21,

25, 30;

24, 25, 30;
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meg
megkapod
mig

mint

nem

orias
picit

rét
robogas

S

sip

sok
szakadas
széken
szemed
szemét
szendereg
szépen
szundit
szunnyadozik
tdvolsagot
tereld
tovabb
tizolto
tveggolyot
vadakat
vele
villamos

zimmaogeés

(already)
(and)

(you will get)
(while)

(as)

(not)

(giant)

(bit)
(meadow)
(rattling)
(and)
(whistle)
(many)

(tear)

(on the chair)
(your eyes)
(his eyes)
(dozes)
(nicely)
(naps)
(snoozes)
(distance)
(who drives)
(longer)
(fireman)
(chrystal ball)
(beasts)

(with it)
(streetcar)

(buzzing)
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14;
17,
22;
10;
22;
14;
23;
10;
3;

10;
10, 27;
17,
2;
13;
12;
24;
1, 2;
10;
4, 8, 11,
17,
13;
22;
28,
14;
26;
22;
28;

7;

9;

7;

15, 21, 24, 30;
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2JL 2> The next list consists of the lists of words arranged according to the

syntactic categories. Let us see the nouns and verbs from

more detailed way.

Nouns:
-Common
+Common -Count -Abstract
-Count +Abstract
+Count -Animate
+Animate -Human
+Human
Verbs :
action:
event:
being:

+transitive:
-transitive:

these in a

Blaise

rattling, buzzing,

dream, sugar, wadded quilt, wood,

sky, head, house, coat, excursion,

ball, foot, meadow, whistle, tear,

eye, chair, distance, chrystal

ball, beast, streetcar;

beetle, wasp;

mummy, shepherd, soldier, fireman;
sleeps, slumbers, rings, falls asleep, sees,
bows, closes, gets, dozes, naps snhoozes,
stretches;

be;

sees, bows, closes, gets;

sleeps, slumbers, rings, falls asleep, dozes,

naps, snoozes, stretches, be;

2JL 3 From the £emairtin_mdices_ let us see a list of synonyms:

the synonyms of the verb alszik (sleeps)l wish to demonstrate the

semantic connections among the members of the synonym-set with the

representation of the meanings of these verbs found in the Hungarian

Explanatory Dictionary:

alszik (sleeps)

aluszik (slumbers)

he (she) is in the
state of sleeping

(only in indicative mood, present tense)

sleeps
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elalszik (falls asleep) . gets into the state of sleeping
lehunyja (closes : (only in this word connection)

szemét his-her-eyes) sleeps for a time

szendereg (dozes) : rests in easy sleep or halfsleep
szundit (naps) . sleeps for a shorter time, not deeply
szunnya- (snoozes) . sleeps silently, calmly, not deeply,
dozik with breaks

2.2 In nitrgIM”Mjl_r"OTms_the poem is very poor. (I shall return to this

later. )

272_.5 To the demonstration of syntactic lists let us see first the list of
the deep and surface structures of the communication units of
the poem.

The first column shows the deep structures. In these deep structure
representations the constituents signed by the sign '— ' stand for the elements
absent from the surface structures. The second column contains the indices of
the surface structures. As a matter of fact we give here not the indices of the
complete deep and surface structure, but only the categories of the sentence-
base in a normalized form (first column) and in a succession according to the

surface structure (second column).

1. NP + VP/V + NP/A+N// VP/V NP/A N// NP
2. NP + VP/V + NP/Num+N// VP/V NP/Num N//NP
NP + VP + Adv, /N+postp/ AdvPloc/N postp/ VP NP
4. NP/A + N/ VP AdvP VP AdvP g NP/A N/
mod mo
5. NP + VP/V + NP/ +Ava.IOC Aval VP/V NP/ VP NP
oc
6. NP + /-VP/ NP
7. NP + VP + AdvP P/ AdvP /[Pr/ VP NP
soc soc
8. NP/A + N/ VP AdvP. VP AdvP NP/A N/
mod mod
9. conj + NP + VP NP conj VP

od loc
AdvP/conj VP NP/ AdvP

10. /-NP/ + VP + AdvP +AdvP + AdvP? /conj + NP + VP/:
m temp

VP AdvP
m

loc od
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11. NP/A + N/ + VP + AdvPmod J VP Advpmod] NP/A N/
12. NP + VP + AdvP . VP AdvP NP
loc loc
13. NP + VP > VP NP
14. /-N P/ + negVP + AdvP. t AdvPXx ; AdvP? AdvPx
temp temp temp temp

15. NP/A + N/ + VP + AdvP 1 VP AdvP NP/A N/
mod mod

16. NP + VP > VP NP

17. conj + NP + /-V P/ ) conj NP

18. NP + /-VP/ i NP

19. NP + /-VP/ > NP

20. conj + NP/A + N/ + VP » NP/A N/ conj VP

21. NP/A + N/ + VP + AdvP » VP AdvP NP/A N/
mod mod

22. |-NP/ + VP/V + NP as NP » VPINP as NP V/

23. /I-NP/ + VP/V + NP/ » VP/INP V/

24. conj +/-NP/ + VP/V + NP/A + N//; conj VP/V NP/A N//
» VP Avam NP/A N/

25. NP/A + N/ + VP + AdvP ,
mod od

26. /-NP/+VP/V + NP/ » VPINP V/

27. [-NP/ + VP//-VI + NP/ » VP//I-V/I NP/

28. [-NP/ + VP/[-V] + NPIN + sadj//-NP/+ vp/v + NP/

VP/ AINP A J NP/
verb
29. /[-NP/ + VP/V+NP/S/NP + VPP///; VPIV NP/SIVP NP//

30. NP/A + N/ + VP + AdvP > VP AdvP a NP /A N/
m mo

od

The structures contained by this list can be put among the following

lists of structure-classes:

2"27M6  The complete list of deep structure types:

NP + /-V P/ 6, 17, 18, 19;
NP + /VPI/Y 9, 13, 16;
NP/A + N/ + VP + AdvP 4, 8, 11, 15, 21, 25, 30;
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2A°T_ The list of deep_£trm~uref£ that contain "m"*"£7ci”_ijnm e (iiate

constituent. E.g:

containing AdvP : 3, 5, 10, 12
loc

containing VP//-V/+NP/ » 27, 28,

The complete list of surface structure types

VPI/INP V/ 23, 26;

VP NP 13, 16;

VP AdvP NP/A N/ 4, 8, 11, 15, 21
mod

2-jEE The list of surface structures that contain some constituent_at_a_given

f£lj.£e. E.g:

containing NP in the last
place 1, 2, 3, 4, 5, 6, 7, 8 11, 12, 13, 15,
16, 17, 18, 19, 21, 25, 30;

beginning with AdvP 3, 5 7, 10, 14

£.2 ™M) From the semantic lists the lists of deep_£truc”ure£_containii®

mE£ompatibj.Hties (semantically incompatible constituents) are important.

In the NP + VP structures, for example, the incompatibility is between
the syntactic-semantic markers of NP and the context conditions of VP.
NP/-Animate/ +VP/+Animate_/ 1, 2, 9, 12, 13, 16, 17, 18, 19, 20;

NP/+Abstract/ +VP/+Animate [/ 10;
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In order to discover the incompatibilities where the adverbial part plays

a role, we generally have to take into account the thematical connections, too.

E.g:
NP/-Animate/+VP/+Animate/+AdvP1 /referring 3;
°Cto +Human/
2 1 Besides the mentioned lists — if the lexical units contain style-valuing

as well — we can make so called style lists, too.

The compilation of the different style classes of words and the

incompatibilities influencing style markers are probably of primary interest.

2.3. It is likely that we have to make programs that are able to construct
indices referring to aspect-combinations given optionally, but it is only some
basic lists that have to be made at every analysis. The compilation of other
lists may be necessary on the base of the analysis of these basic lists.

Over a certain quantity of text it is expendient to discover the fact of
complete or partial concordance among the different structure units with a
program. On the layer of communication units this can happen for example in
a way that we order to every communication unit the signs of those classes
(or lists) to which the examined communication units and/or their elements belong,

and then we establish the ’'relations of affinity’ of these sign-sequences.

3. The description of linear patterning

It cannot be our purpose to collect all the structure elements in the
description of the linear patterning. The restrictions of the scoope of
description are always prescribed by a specific net of aims.

The most characteristic features of the linear patterning of the linguistic

component of the analysed poem are as follows:
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7 of the 30 communication units are the repeated returnings of the

communication unit "fall asleep nicely, little Blaise" corresponding the title of

the poem.
Not considering these, the first 20 communication units — explicitly or
im plicitly — contain verbal predicates of active voice, present tense, third

person singular.

With the exception of the communication unit 14, in all of these
communication units the synonyms of the verb "sleep"” can be found as a predicate.
In one case — in the communication unit lo — it is as the predicate of an
adverbial clause, but here there is an adverb "in its dream" besides. (Though
it does not belong to the theme of a work of art centered analysis the following
thing can be mentioned for the sake of interest: when the poem was first
drafted, it did not have this varied array of synonyms. Originally in the
communication units 10, 13, 16, 17, 18, 19, there was the verb "sleeps"
everywhere.)

These predicates that require living agents, refer to inanimate subjects
in all cases. The "subjects" are the last elements of the communication units
nearly everywhere.

From the communication unit 22 on there are explicit or implicit
predicates of second person, indicative mood, present tense, future tense and
imperative mood.

Besides the verb-form of imperative mood in the repeatedly returning
communication unit "fall asleep nicely, little Blaise" there is only one verb in
the imperative in the whole poem, the one "close" in the communication unit
24. This "close" echoes the predicates "closes" in the first and second
communication units. (The verb "closes its eyes" occurs no more times in the
poem.)

Besides the imperative the attribute "little" also connects the communica-
tion unit 24 to the refrain. The adjective "little" occurs only here besides the
refrain — and the "your little eyes" harks back the constructions "its blue
eyes" and "its many eyes" of the first two communication units.

In this group of communication units there is only one verb form of

third person signular, in the communication unit 29: "falls asleep"”. This "falls
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asleep” continues morphologically and semantically the predicates of the
communication units of the first group on one hand, and it is the only occurence
of the verb "fall asleep"” besides the refrain on the other. Hence "fall asleep”
is the verb only of "little Blaise” and "mummy".

In these communication units the "you will be something” predicates are
dominating and no semantic incompatibility occurs.

The linear patterning — as we can see — partly suggests the skeleton
of the hierarchal patterning, too, dividing the poem into two composition units
of different character. But | do not wish to deal with the structure of the

hierarchal patterning in this place.

4. Concluding remarks

In my paper | have dealt with the aspects of the analysis of verbal
works of art by computer.

In wanted to show that with the application of the methods of the modern
linguistics and with the use of computers not only the analysis of language but
also a part of the work of art centered analysing activity of man can be
modelled.

This possibility spares man the trouble of time-wasting collecting work
that precedes the description of the structure, and at the same time carries out
this collecting work independently of subjectivity. The application of these methods
is useful first of all in the analysis of text structures of great quantity.

Thought | only deal with the questions of the analysis of verbal texts, in
my opinion these problems have many common features with the analysis of
other types of work of art, first of all the constructions of musical language
or of dance language.

I think it very important to make the intensional characterization of the
structure units presented here, too. This manner of the characterization makes
it possible that the newest results of investigations relating to the tolerance

spaces and the theory of classification should be able to be applied in this field,
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too. As | see the problem, from the point of view of the computer analysis of
both the language and the works of art these territories are first of all to be
re6l

investigated.t J

Notes

1. My paper entitled "On the Structural Linguistic Analysis of Poetic Works of
Art" (Computational Linguistics VI. Budapest, 1967. 53-82.) deals with the
guestions of the building up of the text structure.

2. In connenction with the establishing of the structure of the dictionary entries
Charles J. Fillmore’s investigations are very interesting.

In connection with the informations to be added to the dictionary entries of
the Hungarian words you can have a general information in: "Reverse-
Alphabetized Dictionary of the Hungarian Language" Comp, by F. Papp.
Budapest, 1969.

3. In this paper | do not want to deal with the questions of the repetitive
returns of text units larger than sentences.

4. In our Centre it is Dénes Varga and Eva Szo6lldsy who deal with the
problems of morphological and syntactical analysis by computer.

See: Dénes Varga, Problems of Machine Analysis, Linguistica Antverpiensia
1968. 2. 415-427; Postroenie novoj analizirujushchej sistemy predlozhenija,
Nauchno-technicheskaja informacija, ser 2. 1968. 4.

| examined the questions of the theorethical questions of the ’'reokacenebt’
of the deep structure in "Notes on the Semantic Interpretation of Verbal
Works of Art" Computational Linguistics, VII. Budapest, 1968. 79-105.

5. Here it must be emphasized, that the theory of semantics should develop
so far to be able to discover even the synonymic relations of the sentences,
too. In case of success we shall be able to construct synonym lists on
sentence layer, too. In connection with this question we think the investiga-
tions of Melchuk and Zholkovskij important.

6. See: E. C. Zeeman and O. P. Buneman, Tolerance spaces and the Brain
in: Toward a Theoretical Biology — Ju. A. Srejder, Matematicheskaja
modelj teorii klassifikacii in: Nauchno-technicheskaja informacija, ser 2.
1968. 10.






COMPUTERS IN FOLKLORE RESEARCH

Janos S. Petdfi, Eva Szollgsy

Introduction

The application of computers in different fields of sciences and humanities
usually has a twofold result. On the one hand, research methods are to be
modified and that at the least means a much more precise formulation of the
guestions to be asked. On the other hand the processing of data becomes much
guicker and much more objective than it could ever be without computerized
methods.

As to the humanities, linguistics was the first to have created the
possibility of subjecting the object of its research to computerized methods. It
was not long before computers came to be applied in the analysis of verbal
works of art and in the the analysis of verbal folklore works of art as well.

We do not intend to give here even the shortest summary or analysis of
the methods that have been applied so far. What we would like to show is how
the method outlined above could be applied in other fields of research - in
ethnography, including non-verbal works of folklore art as well - and also what
requirements should be met by the description and characterization of the
"objects of research’.

The principal idea of the method is the intensional characterization of
the objects of our research and the automatic recognition of the relationships

among the objects thus characterized.
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As to the linguistic analysis, the intensional characterization of words
can be carried out by human work only, that of any other structural unit of the
language could be done automatically, i.e. by computers.

The variety of objects of ethnographic research will of course entail a

variety of tasks to be solved.

1, On the objects of ethnographic research

To begin with, we must confess we are no experts in the field of
ethnography. It seemed to be interesting, however, to see how methods applied
in computational linguistics could be applied in the analysis of non-language-
like systems or to put it more precisely in that of systems consisting of
heterogeneous elements. The system of the objects of ethnographic research is
a par excellence example of the latter.

Without striving at completeness we may state that ethnography deals
with objects, verbal and musical texts and various actions ('distinguished day’
customs, popular cures, etc.).

So the objects investigated are either primary texts (folk tales, ballads)
or they were 'collected’ and ’'stored’ in the form of verbal descriptions
(incantations, faith cures, etc.) or they could be described verbally also in a
more or less satisfactory way (houses, embroidery, shepherd’s staffs etc.).
Music and dance can also be described in their 'own’ language.

Thus the analysis of the objects to be examined always means the
processing of texts. (Let us now pass over the otherwise interesting point,
namely that decoration elements could be stored and ’'processed’ in ’'analogous
form’ - if we had a suitable computer.)

The processing of verbal texts is of course not quite the same as the
linguistic analysis of verbal works of art. Now we are going to point out several
specific problems connected with the examination of the different groups of
objects of research - excluding questions concerning the analysis of music and

dance language texts.
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2. On the characterization of research objects of different types

2.1. The analysis and characterization of primary verbal texts, i.e. of
the first group of research objects, is near to the analysis of verbal works of
art. Up to the sentence level they are the same. In the analysis of the
"thematic’ structure of texts the difference lies in the fact that themes and
groups of themes in folklore texts (tales, ballads) are realizations of a finite
number of patterns as it has been pointed out several times. The characters
are representatives of 'types’, what they do are ’'typical actions’. All of these
should be denoted when characterizing a text. (This way of characterization could
best be compared to abstracting articles on chemistry whose relevant words are
supplied together with their role indicators).

Thus the most important sets that we assign to the text as its

characteristics are

the thematic orderings of its words;

- the classes of the deep structures, surface structures and semantic
interpretations of its syntagms and sentences;

- ’'descriptive lists’ of the characters, actions, those of the objects,
places, etc. that have a role in the action (these lists could be
compiled by computers);

- the thematic structure of the plot’s development.

So this way of analysis requires that all the methods yielded by
linguistics for the analysis of verbal works of art should be made use of by
the analysis of folklore products.

2.2. When the research objects are stored in_the "£m_of verbal
descriptions (descriptions of popular cures, customs, etc.) the analysis of the
textual framework is only of mediating importance - except for those parts of
the text that are of primary character (e.g. the text of an incantation, etc.).

The characteristics to be determined here are

- the characteristics of the primary parts included;

- 'descriptive lists’ of the characters, actions and those of the objects,
places, etc. that play a role in the action;

- the thematic structure of the action’s build-up.
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When developing an algorithm and program for the above purposes the
given ways of description should of course be kept in mind, and automatic
processing should be considered when new data are collected.

2.3. In connection with the analysis or rather with the preparatory tasks
of analyzing objects (such as various utensils, needlework, etc.) a problem
arises that - to a smaller or larger extent - concerns the above analyses as
well.

Linguistic analysis - as we have seen - presupposes the existence of
a proper vocabulary (thesaurus) and a proper set of rules. As for the rules,
we could arrive at completeness but this is hardly true for the thesaurus. The
only solution we could imagine is the compilation of a 'kernel' of the thesaurus.
The kernel would contain the basic vocabulary and it could from time to time be
completed by the specific vocabulary of the field the text to be analyzed belongs
to.

Parts of the vocabulary of folklore texts also belong to the specific
category and will not be included in the basic vocabulary. In order to determine
their vocabulary entries - for their semantic characterization first of all - we
have to have their KWIC index lists made on the basis of the texts given. This
happens just as in the case of analyzing verbal works of art, together with the
morphological analysis.

When characterizing objects (buildings, devices, decoration motives, etc.)
the general part of their characterization is to write the appropriate vocabulary
entry, whilst the specific part of the characterization consists of listing the
specific characteristics of the object. The classes of the specific characteristics
and the order of these classes should be made constant for every ’'object-type’.

The characterization of the objects could not be carried out except by
human work (it is analogous to the compilation of the vocabulary of the sector

of definitions necessary to linguistic analysis).
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3. On the analysis of the different types of objects

As far as verbal works of art are concerned the analysis of a single
work of art is important in itself. With folklore products, however, the primary
task is the analysis of the various sets of objects.

The object-centered intensional characterization of objects makes the

following types of analysis possible:

3.1. The analysis of alyge_of objecte -

Objects of the same type (tales, folksongs, objects of the same character,
etc.) are characterized in the same way. Consequently, the ways they might be
related to each other can be determined exactly as it has been shown for

sentences of verbal works of art.

3.2. The determination of the following type of ' object®jsy*ems’ -

A complex object type- i.e. one consisting of heterogeneous elements
may be related to several homogeneous object types. E.g. a folk tale may be
related to popular beliefs by its plot, a distinguished day custom may be related
to songs, dances, objects, etc.

On the basis of the characteristics that have automatically or non-
automatically been assigned to an object, the automatic determination of the so

called ’'object systems’ may be done by examining the object types that can be

partially related.

3.3. The determination of different groups*pf*J?bjects and their relationships -

On the basis of the identifiers of different folklore objects various lists
of object groups can be compiled. The list of folklore objects belonging to the
same geographical unit will certainly be a distinguished one. These lists could
be thought of as the folklore characteristics of the given geographical unit and
the relationships among these folklore characteristics could again be examined
by the above methods.

X X X
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What we really wanted to show is that by a gradual and consistent
abstracting process it is possible to determine such a structure of characteristics
for widely varying objects that makes the application of a universal ’'relation
determining’ program possible. Its elaboration and development, however,

require a deeper insight into the problems of tolerance spaces.
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1. The number of all the possible structures as a function of the

sentence length

As soon as practical applications are considered the efficiency of the
parsing method is of fundamental importance whether natural or programming
languages are to be processed. The problem of efficiency arises because the
relationship between the length of a string of symbols and the number of
structures that may in theory be assigned to the string is far from being
linear, the growing number of symbols entails a much more rapidly growing
number of possible structures.

For CF grammars it is comparatively easy to determine how the number
of structures depends on the length of the string. Considering binary branchings
only and excluding the possibilities that arise from having different labels

attached to one node

is the number of different trees that can be assigned to a linear string of n
elements [lj. This means that for a string with 10 element the number of
different trees is slightly less than 5000, for a string with 20 element this number
becomes more than 1.75 milliard.

In order to include non-binary branchings as well I suggest the following

recursive formula
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g(l) =92 =1

n-2 n-3

gn) = 2 g2 g(j) + 9(3 g(j) + s

.ee + g(n- g@j) + g(n-h) g() + 1

where n is the number of elements in the string. Accordingly, more than
100 000 different structures can be assigned to a 10 element string, and
1.6 X 1012 different structures to a 20 element string.

Let us stress again that what we have calculated here is the number of
the essentially different derivations, i.e. the number of those yielding different
results. The number of possible derivational paths for 10 elements is 18 times
larger than the number of the different results, for 20 elements the number of

paths is 750 times larger than that of the different structures

2. Syntactic ambiguities

Natural language utilizes but a small fraction of the possibilities. As to
the number of possible structures of concrete sentences, the syntactic restric-
tions are very strong yet far from sufficient to yield information for unambiguous
assignement. The number of structures allowed by the formal syntactic rules is
in most cases definitely larger than the number of structures a human being
becomes aware of in the course of speech.

A well-known point is that unambiguity cannot always be ensured by

grammatical means even for artificial languages whose structure is immensely
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less complicated [2]. It is worth mentioning that the authors of ALGOL-68
decided to let some ambiguities remain in the language which could have been
eliminated but by making the grammar a lot more complicated [ 3J.

Where does the majority of syntactic ambiguities in natural languages

come from?

1. There is a number of words with different ranges and vice versa:
some words may fall within the scope of several different words and
it cannot be determined by formal syntactic means - nor yet by
semantic ones at times - whose range they really belong to. These
two things often combine, especially in complex genitive constructions.

A fine Russian specimen of which is as follows:
BCcneacTtene Apyrnx 3aKOHOB COXpPaHeHus

N OCOOEHHOCTEN B3aMMOAEWUCTBUS YacTul...

The corresponding string of symbols:

Prg A N N E NN N
g 9 ¢ g 9 9

The rules of reductions:
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Apparently a number of different structures can be determined by changing
the order of rule application.

2. Another source of syntactic ambiguities is that not even the string of
symbols (categories) can always be unambiguously .assigned to the
sentence, i.e. homonymy may often appear on the morphological
level. Homonymy arises either because formal differentiation bet-
ween parts of speech is absent (as in English) or because the corres-
pondence of the functions of words and the morphological means of
expressing them is ambiguous, the morphological functions are not
unambiguously expressed (it is tipical for many languages e.g. in
Russian). Completely independent words with or without affices too can
of course agree in form as well.

Still one seldom comes across a sentence that could be assigned several
entirely different structures. Sentences of this type are usually puns or
grammatical examples (cf. "Time flies like an arrow"). It is the so-called
local syntactic ambiguity that normally troubles us, i.e. part of the sentence
that can be assigned several different part-structures without influencing the
remainder of the sentence-structure. Now if there are several locally ambiguous
parts in the sentence and they are independent from each other, the number of
ambiguities for the whole sentence will considerably increase: it will be the

arithmetic product of the numbers of the independent local ambiguities.

3. Questions of tactics

The above numeric data clearly show how hopeless it is to simple
proceed by checking on all the theoretically possible structures. But it is also
apparent that syntax-directed parsing systems will fail in a considerable number
of cas.es just because the sentence structure is syntactically undetermined {VJ.
The development of an effective analyzer is at least as much a mathematical
as a linguistic problem.

The most important demands a parsing algorithm should meet are as

follows:
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(i) It should be able to determine all the conceivable parsings that a
given sentence is assigned by a particular grammar.

(ii) It should be consistent in the sense that one parsing could not be
arrived at but in one single way. (It should be a ’one-to-one algorithm’.)

(iii) In some way or other it should counterbalance the immense growth
of the number of possible structures. Our goal to be approached is the linear
relationship between the steps of the algorithm and the length of the sentence.

The efficiency of the algorithm depends considerably on factors that are
independent of the particular method one has chosen to apply. These problems
arise with any algorithm even if in different forms. The most important
"tactical’ questions ofthis type are as follows:

(i) Assuming a large set of rules how does the algorithm select the rules

that are to be (may be) applied?

(ii) How does it check for the conditions of applying them?

(iii) How does it recognize ’blind alleys’ i.e. illegal paths (ifany)?
(iv) How does it return from the illegal path to the legal one (or to the
one that has not proved to be illegal as yet)?

Some of the well-known methods for solving (i) are as follows:

(a) Each rule is explicitly assigned the set of rules by which it could be
continued. But choosing this method for a complicated grammar with a large
number of possibilities one might face troubles.

(b) The rules are divided into several groups on the basis of different
characteristics such as the number or the character of the symbols within the
rule etc. Searching is then carried out within a comparatively small set of
rules.

(c) Each symbol is assigned a set of all the rules this particular symbol
appears in. Assignment can be done according to the position numbers within
the rules. The so called initial symbols, i.e. symbols in first position, play
then a distinguished role in the rule selection

Whatever method one applies one may choose one of the several
possible ways of practical realization. In case of (c) the choice made will be
of immense importance (e.g. rules arranged in matrix form, chainlike

representation etc.).
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Problems (i) and (ii) are strongly interconnected. How are we to decide
whether the conditions of applying a rule are met?

In the case of CF grammars checking could be carried out quite easily.
For top-to-bottom analysis all we have to do is the identification of the left-
hand side symbol of the rule. For bottom-to-top analysis based on normal form
CF rules (i.e. binary branchings) only, once again it is not too difficult to check
a twodimensional table for the possibilities of connecting a pair of symbols.

If CS or general form CF grammars are applied, the problem is not
trivial at all, it turns out to be that of identifying strings of symbols. It could of
course be solved in a trivial way but this would require an awful lot of work to
do. B. DOmdlki has developed an elegant method that would examine a whole
series of rules simultaneously. The checking is performed on Boolean vectors,
and the point DOmo&lki has made an excellent use of is that computers carry out
logical operations on all the bits of a machine word at the same time

Two subproblems connected with checking rules should be discussed:

(&) When should it start at all? Suppose that the symbol string is
processed in sequential order (left-to-right or right-to-left) and a possibly
applicable rule or a given context should be checked for. Then we could either
go back to symbols that have already been examined (and check them repeatedly
when checking for the applicability of various rules) or have already begun and
completed certain examinations so that we have finished checking by the time
its result is needed. (The second solution could of course be applied only if an
appropriate mechanism automatically provides the checking for the conceivable
conditions and the (gradual) cancelling of the non-realizable possibilities.)

(b) Is some kind of an additional examination necessary before the
checking is completed? Namely it might turn out that the whole checking was
superfluous because its result cannot be used later on or it will not lead to a
correct result.

We have come very near to (iii), i.e. to the problem of how the
occasional impasses (blind alleys) could be recognized in the course of the
analysis? This is a cardinal problem concerning the efficiency of automatic
analysis. The growing length of the sentence (symbol string) entails not only a

growing number of possible structures but the number of inappropriate part-
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structures growing as well. These ’'torsoes’ correspond to certain parts of the
sentence but are incompatible with the remainder of it. What is more, the
longer a sentence the more levels it may have i.e. the deeper its structure can
be. This holds for the blind alleys as well: the longer the sentence the deeper
the blind alley can be, the more branches and the more valid elements it may
contain. Sentences that are monosemantic though syntactically ambiguous could
be thought of as bottomless blind alleys not yet explored whose exploration needs
either a wider context or the use of interrelationships not contained in the text.

The problem once again becomes twofold:

a/ What is the criterion of having got into a blind alley?

b/ How could we prevent getting into a blind alley pt least in some
cases ?

The answer to these questions may be different, of course, for each
algorithm and plays a subordinate though extremely important role regarding
the "strategy" applied.

Just to give an example | would like to mention an elegant method of
defining and "calculating"” the criterion of blind alleys using an algorithm based
on operations with Boolean vectors. Ddmélki [V] — who condenses the
information related to the hypothetically accepted part structure and to the
given symbol string under processing into a state vector defined recursively —
applies the following criteria to determine the impossibility of continuing the

analysis along the given line
(TQt)V B)A H [xtH]] =0
Accordingly, the new symbol x * to be processed may neither continue
the paths the previous vector of state contained that have proved possible so

far, i.e.

nor begin a new rule, i.e.

BTHVI] - o o
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The only handicap of Dom&lki’s method is that impasses can be
recognized only after the algorithm has got into them — the algorithm cannot
pick out the paths that will lead into an impasse later on. So we have modified
the algorithm and instead of using Démdlki's vector B - that would ’'activate’
the first position of each of the rules - we let only those of the rules become
active that provide (direct or indirect) continuation of the paths that have already
proved to be legal M -

Experience so far shows three practical methods of an at least partial
avoidance of impasses: (i) the consideration of the context; (ii) the use of the
transitive connectivity of the rules; (iii) the checking ahead the number of
symbols not yet processed.

Taking into consideration the context means making use - if possible —
of only one direction of the context to avoid the repetition of the tests perform-
ed. Today such analyzing grammars play an important role in the analysis
of artificial languages j7j.

In my opinion the use of the transitive joining of rules has yet many
important possibilities to offer. P. Z. Ingerman’s analysis is a good example
of experiments in this direction

Taking into consideration the number of symbols not yet processed, saves
the analysis many unnecessary tests. There have been attempts at doing a
preliminary global analysis of the complete symbol string on this basis to assess
in advance the possibilities of each path of the analysis [[9.

Finally let us mention the question as the last of the questions of tactics:

(iv) How to find the way from an illegal path back to a legal one?

This is the task that must somehow be solved by the parsing algorithm.
So it is not enough to give a sign or "flag" at the points where the decision may
perhaps be a failure, (i) It must be ensured that the state prior to committing
the error is reconstructed, (ii) It would be advantageous to return to the state
immediately prior to committing the error thus avoiding unnecessary delays.

(Nevertheless, there exist fine algorithms with no assurance that every
error could be corrected. One of them is the well-kknown "compiler compiler’ that
would never reinterpret a part of the symbol string if the part has once been accepted,

consequently it is unable to recognize certain structures.)
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One of the possible solutions to the problem in question is ta have the
"current state" of the analysis stored whilst proceeding so that it could be
accessed later on. What we have termed "current state" here may include all
the half-finished and abandoned rule applications that could be continued only
after other rules have been applied. Whenever reaching back for a previous
"current state" the possibilities that have ceased to exist in the meantime can
always be cancelled. The techniques followed for practical realization may vary
depending on the amount of information to be stored, on the memory area
available for the working fields, etc. (In most cases some kind of a push down

store is applied.)

4. The strategy of analysis I.

The problems mentioned so far are common in varying degrees for all
parsing systems, the ways they are solved have no decisive influence on the
whole flow of analysis (though they are of decisive importance as far as efficiency
is concerned).

T.V. Griffiths and S. R. Petrick’s classification [IOJ of the types of
parsing systems is based on two considerations (whilst stressing that ’'some
procedures are described in these terms only with difficulty’ and ’'others seem
to allow no such classification’):

(i) In what direction does the parsing proceed - is it a top-to-bottom or

a bottom-to-top analysis? (The third type mentioned - ’direct
substitution algorithms’ - is a subclass of the bottom-to-top
algorithms.)

(ii) Does the algorithm apply any means of a preventive reduction of the
number of blind alleys, i.e. for increasing the ’'selectivity’ of the
algorithm ?

Their most important findings concerning the efficiency of the different

types of algorithms are as follows:
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(a) Algorithms proceeding from top to bottom - especially those of the
direct substitution type - are the more efficient ones.

(b) Methods of increasing selectivity are of no special importance in the
case of top-to-bottom analyses but they do considerably increase the
efficiency in the case of bottom-to-top analyses.

(c) Efficiency is demonstratably influenced by the asymmetry (left-
branching or right-branching) of the structure to be analyzed. In the
case of analysis proceeding from top to bottom it is influenced in the
reverse direction if compared with the analysis proceeding from the
bottom upwards. (We assume that the analysis proceeds either from
right to left in both cases of from left to right in both cases.)

They considered the parsing time of the following sentence types:

abn a\ abncd
le ft- right- embedding compound
branching branching
('regressive’ ("progressive’ (left-branching with
in Yngve’'s term) in Yngve’'s term) respect to recursivity)+
s -> Ab S-> aB S —> aSb S —+ AB
A — Ab B -> aB S—* ab A -> Ab
A—m a B b A — a
B -> Bd
B —> be

Parsing time as a function of sentence length increases - according to

G riffiths’ and Patrick’s data - as follows:

+The grammar given would have allowed right recursivity as well (abncdm) but
in the measurements the above restrictions of grammar are dealt with only.



top-to-
bottom

bottom-
to-top

top-to-
bottom

bottom -
to-top
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ab a\
non-select. selective non-select. selective

guadratic lin 3ar

l[inear exponential linear

avVv abncd
non-select. selective non-select. selective
lin ear exponential
exp. linear exp. cubic
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According to Griffiths’s and Patrick’s data it is the bottom-to-top

selective parser alone that is able to analyze sentences of the last, comparatively
simple type of grammar with a better than exponential efficiency.

What are the underlying reasons for the results obtained by Griffiths and
Petrick ?

(i) Bottom-to-top algorithms are characterized by the fact that they take
their start from what actually exists instead of looking for what "could be" [II].

In the case of exceedingly extensive grammars the top-to-bottom analysis
must work with a huge number of potential possibilities and the elements of the
symbol string to be analyzed will but slowly filter out the possibilities that may
not be realized.

(ii) Selectivity, in the sense Griffiths and Petrick use the term, does
not influence all this to any degree as the filtering on the basis of a precedence-
m atrix extends only to testing the first element. It will be shown later on that
selectivity can be considerably increased and, going even further, it could be
made the basis of the strategy of the analysis.

(iii) In the case of bottom-to-top analysis the situation is entirely
different. Here the seemingly identical apparatus works with a much greater
efficiency. But (a) the "look ahead" condition suggested by Bastian [I2](i.e.
the possibility of the resultant symbol achieving its aim checks the compatibility)
one level higher up and the distance from the top is so much less, (b) Here
only such rules are to be realized in which all the components can be found,
the others are omitted in the course of the rule controls. It is out of the
guestion therefor to regard this selectivity as analogous to the top-to-bottom se-
lectivity that is based on the first symbol of the lowest level.

(iv) Griffiths’s and Patrick’s measurements of the effect of the asymmetry
of sentences on the efficiency of the analysis are a practical justification of an
observation | made in 1964. In an article about Yngve's hypothesis M i
developed the idea that for languages that have mostly "progressive" (right-
branching) structures it is the right-to-left analysis that is more effective in
the case of analysis from bottom to top. (The right-to-left analysis is equivalent
of course to a left-to-right analysis in a system that is a mirror image of the

original.)
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In case of pure structures the explanation of the phenomenon Js simple:
In a right-branching structure the number of erroneous linkings is started at
the end of a sentence. Let us take the example from the above mentioned
article of mine:
Bbl 3HaeTe MHOro TeopemMm O npepgenax.
Its processing from right to left is very simple:

Bbl 3HaeTe MHOro TeopemMm O npegenax

If, however, the analysis is started from the beginning of the sentence
we get erroneous (or incomplete) linkings one after the other
Bbl 3HaeTe

3HaeTe MHOro
MHOTO Teopem

In the case of complex structures the situation is more complicated. In
this case the effectivity greatly depends on the method used for eliminating the
impasses.

(On the disadvantages of vertical analysis see the next paragraph.)

5. The strategy of analysis II.

When determining the type of analysis apart from its starting point it is
also very important to know along what paths the analysis proceeds towards its
goal, or in other words in what sequence the tests are carried out together with
the inseparable question of in what form or structure the part-results are

stored.
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On the basis of these considerations there are two basic types of
parsers. In theory this classification is independent of the fact whether the
analysis proceeds from the bottom upwards or from the top downwards.

(i) Those parsers that proceed with "maximum width" from level to level
working on the whole symbol string, first produce all the reductions that may
be achieved by applying a single rule, then those that may be obtained by
applying two rules and so on until the part-structures thus obtained are
gradually linked. (In the analysis that proceeds from top downwards, these
correspond to the derivations produced by applying two, there, ... rules,
followed by the comparison of the terminal symbols thus obtained with the
symbol string being analyzed.)

(ii) The parsers that proceed with a "minimum width" and the "steepest
slope”, while gradually extending the elements of the symbol string take the
first opportunity to apply a rule and will not extend the analysis to a new
symbol until there are new rules that could be built on the rules applied so far.

We could mention as an example for the first method the Sakai-Nagao
algorithm [l4) [15J the Cocke algorithm |46] or its application by Kuno to
context sensitive languages J17J (the same strategy is applied by Vauquois in
his analysis of Russian). The algorithms by Woods [is] by Borscsev [19] and
the DOmolki-Varga algorithms [6] [éff are examples of the second method.

Both methods have their advantages and disadvantages. It will perhaps be
useful to draw the attention to them.

The great advantage of the analysis that proceeds from level to level is
the ease with which in case of appropriate storage the part-analyses that could
be continued along the same line, are contracted (see Griffiths-Petrick: "Merging
similar sections of different TM [Turing Machined paths").

Its disadvantage consists in the fact that

a/ relatively large number of independent part structures has to be

stored,

b/ it needs relatively lengthy tests to determine whether the individual

part structures are compatible.



87

The strategy of "maximal hierarchization" is more advantageous beyond
doubt as far as economy in storage is concerned because in this case a single
push down store will suffice to store the results and all the paths that have
proved incorrect may be removed once and for all from the push down store
together with all the derivations. This principle may be formalized as follows.

Let us denote according to the inverse Polish notation the result of the

rule applied to the elements

N \4T *" \+r with the result Bm as

r

A Akl ¢ aker Bm . In other words let the elements of the symbol
string that we applied the rule remain in the symbol string and let us simply
add to the end of the string the symbol obtained as the result of the rule
application.

Accordingly the resultant symbol string will be

min a”...aj B" ri - i

after applying the first applicable rule.
Let us suppose that there are at most m-1 more applicable rules
following the first one while no new symbol is read (m - 0)

The symbol string will become

max min a”...ai B~ B
e m \VA

While continuing the application of this principle the symbol string will

be increased by new terminal and non-terminal symbols:

min max min a,... a, I]% ... B a,
. 1 i j
1 m i J
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max min max min a”... a* cl, -ee-a
n j m i

If the analysis gets into an impasse and cannot continue, then we have to return
to the symbol B[;S last applied, remove it and continue the analysis applying
the above principle. (First an attempt is made at applying another permissible
rule in the same place and only if this fails shall we take a new a*» symbol and
continue the analysis.)

The return from an impasse always means the deletion of the last non-
terminal symbol and the reconstruction of the symbol string following it. (We
would like to mention that this principle of analysis may be quite easily adopted
for the analysis of context-sensitive languages as well).

This undoubtedly elegant principle of application produces the first possible
analysis relatively rapidly, in its canonic form.

The increased selectivity of the analysis gives us a procedure that could
be very well used in practical applications. Going further after having obtained
the first analysis if the analysis is continued on the same principles (just as if
the first correct analysis were in an impasse) all the other analysis may be
likewise produced.

The disadvantages of the applied strategy of analysis are as follows:

(a) If right at the beginning of the analysis we have taken an incorrect
path, then the correction of this error may only be done after all the following
and in part independent applications of the rules have been deleted. This means
that the correct, or perhaps the only possible partresults are lost: after putting
the error right they have to be re-generated.

(b) The position is somewhat similar as far as the erroneous part-results
are concerned: the analysis may get into a "local" impasse several times.

(c) A new, different system of storage and searching must be provided
if we wish to ensure a new generation of the identical continuations — supposing

that previously some kind of a change took place in the determined structure.



89

6. A new strategy suggested for analyzing CF languages

The exponential increase in the time of analysis in various systems of
analysis is obviously due to the increase in the number and depth of impasses,
to their various branches — in short to their dangerousness increasing with the
length of the symbol string.

This is the dangerous point | tried to dodge by elaborating a parsing
system that applies selectivity not as an additional device for increasing the
efficiency of some method but as an independent method itself.

The linearity of the increase in the process of analysis may be best
achieved if the symbol string to be analyzed can be segmented in accordance
with the highest level rules applicable and these parts could be analyzed
separately. If several parsings can be assigned to any of these segments (cf.
what we have said about homonymy on p. 73) the structures corresponding to the
whole sentence can be produced from the local part-results by combinatorical

means.

The algorithm requires the following apparatus:

(i) The matrix of the direct inter-rule linkages (matrix A (r,i,r’))

(i) The matrix of the direct rule-symbol linkages (matrix A (r,i,t.))

(iii)  The connectivity matrices for the beginning symbol of the ith
component of the rules (matrix B. (t,r))

(iv) The connectivity matrices for thelmiddle part of the ith component
of the rules (matrix C. (t,r))

(V) The connectivity matrices for the end symbol of the ith component
of the rules (matrix (t,r))

(vi) The matrix for checking the component number of the rules.
The parser accomplishes the junction of departure from both
directions from the top and from the bottom of the tree as follows.

The appropriate row of matrix (i) gives the total set of the applicable

rules for the next top-to-bottom step in the parsing process. Matrices (ii)-(vi)

serve for the filtration of these possibilities by the help of the sequence of
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terminal symbols, i.e. from the very bottom of the tree. A step of the algorithm
means a segmentation of the actual terminal string (which is a proper or
improper substring of the original string to be analyzed) to several substrings

as its components. This process goes on recursively with cyclical application

of the segmenting routine until the terminal elements of the segments are
approached (matrix (ii)). The input of every application contains two kinds of
information:

(a) which substring of the original string is to be segmented,

(b) which component of which rule can the given substring be?

On the basis of this information the first possible segmentation (and the
corresponding rules) are choosen where the conditions of the selectivity for the
beginning, middle and end symbols of every component are fulfilled. This
checking is accomplished by the help of matrices (ii)-(v). Matrix (vi) serves
for getting the rule(s) with minimal number of components which meet(s) our
conditions and contain(s) all the terminal symbols of the given string in the given
sequence of components.

The resulting part-segmentations are stored partionally as well for
checking the necessity of the next segmentation.

In case of two or more possible continuations in the analysis the canonic
one is applied and the others are stored for self-correction and/or for revealing
all the possible structures of the given string.

By cyclical continuation this process either we arrive finally at the
terminal ending in case of all components or the given segmentation is found
to be incorrect.

In case of incorrect segmentation first the permissible branches of the
latest segmentation are tested by the algorithm. In our experience the selectivity
of the system is considerable. Therefore even the storage of relatively small
guantity of information allows a rapid examination of all the possibilities.

During segmentation we apply a "principle of segmentation” that is
analogous to the principle discussed in connection with the "maximum
hierarchization": the shortest component that is nearest to the beginning of the
segment or to the end of the previous component, is taken and used until it

becomes evident that for some reason the given segmentation is not applicable.
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In this case an attempt is made at solving the situation by shifting the last
border of segmentation to the right: only if this leads to no result, is the
previous border of segmentation changed. The high effectivity of the method
applied is due to
a/ making best use of the bottle-neck for the reduction in analyzing time;
b/ the fact that the tests for the possibilities of various part-segmenta-
tions can be quickly performed;
c/ the possibility of testing each segment in complete separation from
all the other segments;
d/ the fact that the two-side approach leads to much fewer unnecessary
part results than either Cock’s or the well-known top-to-bottom

algorithms.
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REVIEWS AND MISCELLANOUS






NOTES ON BOOKS

1. Erich Mater: Deutsche Verben, Band 1-4, VEB Bibliographisches Institut,

Leipzig 1966 - 1968.

The four volumes under review list German verbs according to the
following principles: Volume 1 is the alphabetic list of all German verbs, Volume
2 groups the verbs according to simple verbs and their derivatives, Volume 3
list the verbs according to whether they are simple verbs, verbs with a single
or double prefix, compound verbs with two, three or four constituent
morphemes, finally Volume 4 classifies compound verbs according to various
principles all of them being morphological in nature. In Volume 1 we may find some
statistical data concerning the source of the material, Volume 2 includes data
about simple and compound verbs and Volume 4 about the various groups of
compound verbs. These seem to be by-products of the compilation process.

A further six volumes will be published in the near future. They will contain
verb lists grouped according to flexion class (Volume 5), rection (Volume 6),
the relation of the verb to the reflexive pronoun (Volume 7), the preterite with
sein or haben, (Volume 8), prefix separation (Volume 9) and the type of
derivation (presumably from non-verbal stems, Volume 10). As all word or
morpheme lists these lists, too, do not want to explain anything. Their main

task is to provide the linguist with material, to facilitate his work. Such lists
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are indispensable for linguists interested in computational linguistics. Any
adequate "formal" dictionary must rely on such lists. Thus, the importance of
Mater’s undertaking cannot be questioned. However, one may ask questions

as to the principles, or as he puts it, as to the categories of the classification.
At first glance, there seems to be a certain redundancy in having a separate
volume for the various preterite forms of the German verbs. In the same way,
one may also ask why compound verbs are not treated in a single volume.
These remarks do not want, of course, question the usefulness of any of the
given lists. On the other hand, however, one would like to have some more
lists, e.g. list of the verbs according to syntactic properties (types of comple-
ments) or some basic semantic properties (number of arguments, for example).
Morphology is probably a good starting point but it goes without saying that it

would not satisfy anybody.

2. Noam Chomsky - George A. Miller: L’analyse formelle des langues
naturelles, Gauthier-Villars (Paris) and Mouton and Co. (Paris and The

Hague), 1968.

The book is the French translation of Chapters 11 and 12 of Handbook of
Mathematical Psychology (R. D. Luce, R. R. Bush, E. Galanter, eds.), Volume
M. John Wiley and Sons, Inc., New York, 1963. Despite the important advances
in generative-transformational grammar since 1963 this sketch of algebraic
linguistics has not lost anything of its timeliness. First of all, it is a good
introduction to the formal aspects of the Chomskyan linguistic theory. It
explains to mathematicians what linguistic theory is after and it may introduce
linguists (though they may need some help in the understanding of the more
formal parts, | am afraid) to the formal aspects of linguistic theory. On the
other hand, though linguistic theory has undergone essential changes since this
study was written, the elaboration of the formal aspects has not kept up with
this development, in the first place, in all likelihood, because of the apparent

difficulties in formalizing transformations and the semantics of natural language.
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In other words, this study must still be considered to be the best or one of
the best starting points. One must know it. The fact that so far as | know, the
original book on mathematical psychology is out of print - and, besides, it also
contains other papers of less interest to the linguist, makes the French edition

still more valuable.

3. Solomon Marcus: Introduction mathématique a la linguistique structurale,

Monographies de linguistigue mathématique, Vol. 1. Dunod, Paris, 1967.

This book is a reworked and essentially expanded version of the author’s
book in Rumanian entitled "LingvisticS matematica” and it is a counterpart to
an English book by the same author entitled Algebraic Linguistics: Analytical
Models (Academic Press, New York - London, 1966). It is a counterpart in
the sense that despite the essential overlap, it concentrates more on phonological
and morphological models, and it is an introduction for both mathematicians and
linguists, though it is primarily intended to be an introduction for linguists.
(Mathematician will probably find this book a little bit too redundant which does
not hold with respect to the English book quoted above.) Marcus explains all
the mathematical notions he makes use of and he illustrates all his mathematical
machinery with ample linguistic examples. While the mathematician is advised
to read Marcus’s Algebraic Linguistics, the linguist will undoubtedly profit
more from the Introduction mathématique. The book under review treats
analytical models only. The linguistic background for the mathematical "micro" -
models developed by Marcus must be sought in the various structuralist schools:
Harris, Martinet, Tesniére, Hjelmslev, Jakobson are often quoted. This book
should be considered to be a collection of able formalizations of notions and
procedures developed by the various structuralist schools. One should not look
for an underlying linguistic theory with the claim for an adequate description
and explanation of all essential aspects of human language on the basis on some
hypotheses about the functioning of language. There is no "integrated" theory

here either generative or analytic. Thus one could criticize Marcus’s books on



100

the same grounds as one criticizes the structuralists’ methods today. But this
is not the point here. In my view Marcus’'s book has - apart from its
outstanding pedagogical value - two merits. On the one hand, by formalizing
wellknown linguistic notions he can easily show that different formulations may
lead to the same result or that apparently identical contentions when carefully
formalized may reveal essential divergences. In other words, the careful reader
w ill get a clearer picture about what is common and what is different in the
various structuralist schools. In addition, Marcus’'s works links up with
several problems of computational linguistics and must therefore be recommended
to "computational® linguists as well.

One last word about the edition. The series lauched by Dunot testifies
to the growing interest in France in "mathematical linguistics". It is remarkable
that the authors of the first three volumes come from socialist countries. They
represent trends in mathematical linguistics which are less known to the

linguists and mathematicians in the Western hemisphere.

4. I. 1. Revzin: Les modeles linguistiques, Monographies de linguistique

mathématique Vol. 2., Dunot, Paris 1968.

This is a slightly revised and adapted French version of the author’'s
book in Russian Modeli yazika, published in 1962. In fact, Revzin’'s bode was at
that time the first to treat general as well as particular questions of modelling
in linguistics. Revzin's main ideas (and the gross of the book) are based on
Kulagina's set theoretic model with several essential improvements and
extensions. In other words, Revzin represents approximately the same line in
mathematical linguistics as Marcus does. He puts, however, more emphasis on
the linguistic side than on the purely mathematical one. Apart from this "set
theoretic line" Revzin discusses also several other models like Yngve's depth
hypothesis and transformational grammar (generative and non-generaitve alike).
As the author notes in his forword to the French edition he has since changed

his ideas on modelling in several essential points which would make necessary
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the reformulation of quite a few important notions developed in the book under
review. It is regrettable that the French edition appeard with a six years’ lag
alter the Russian one. We all know what has happened to transformational theory
during the last few years or how much our views on computational linguistics
have changed. Revzin's book - if critically read - can still be of some use

to the beginner in this field.

5. I. I. Revzin: Metéd modelirovania i tipoldgia slavyanskih jazikov, lzdatelstvo

Nauka, Moscow 1967.

Revzin’s methods of modelling are based on what is usually termed the
set theoretic approach. In this sense this book may be considered as a
continuation of his first book on linguistic models. His approach is essentially
analytic though he discusses several problems of generative grammar as well.
Thus Revzin's basic attitude with respect to modelling seems to be the same
as before. Within the given framework, however, he makes some essential
corrections and also some important changes. So, for example, he takes a
different stand on the modelling of syntax. His syntactic models are no longer based
on (distributional) properties of words but rather on "syntactic groups”. In
this way, as the author puts it, syntactic models can be brought closer to the
views expressed in traditional linguistics. He also abandons the basic notion
of an infinite set of well-formed phrases as a primitive notion, a prevailing
feature of previous works of this type. Revzin now takes two finite sets of
phrases: one is the set of real phrases, the other the set of a priori forbidden
phrases. On the basis of these notions he redefines and reconsiders all the
notions and machinery known from his first book and introduces several others.

In the first two chapters Revzin puts forward his ideas about modelling
in linguistics. He explains the formal means he makes use of in the course of

the discussion of the various models. Then he proceedes to elaborating on some
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of the applications of the developed models to Slavic languages. He also includes
a chapter on semantics.
On the whole the book shows clearly the possibilities as well as the

limits of the analytic-set theoretic approach.

F. Kiefer



Z. Pawlak, Gramatyka i matematyka. Panstwowe Zaklady Wydawnictw Szkolnyoh,

Warszawa, 1965.

(3. MaBngk» [pammaTtuka n matematvka. Bapwasa, 1965, o0c.112)

B nocnepgHee Bpems B JIMHIBUCTUKE HabnwogaetTca CcTpemMieHue
K MCNONb30OBaHMIO TOYHOro MaTtemMaTuyeckKoro anmnaparta nid onuca-
HUSA JIMHTBUCTUYECKUX MOHATWUIA. HanomHuM, 4YTO nepBble MOMbITKA Ma-
Temarnsauum rpammatmknm A3bika ObUm NpeanpuHATbHI NOJSIbCKAM  J10TU-
kom K. AngykeBnyem (okono 1929 r.). Ero wgew passuBan u npu-
MeHsan no3xe bap-Xwnnen. B cBA3M C MalWwWHHLIM NepeBOAOM BO3HMUK-
/IO HeAaBHO B JINHITBUCTMKE MHOIO pasHbIX KOHUenuuin Asbika. K Hau-
6onee WHTEpPeCHbIM nNpuHagexar noxasiym padoTtel H. XoMcKoOro u
B. WHree. llocTteneHHO odhopmuiacb camMoCToATeNbHaA AucuunavHa
Hayku, TakK HasblBaemMasas mMatemMaTtuyeckas JIMHIBUCTUKa. B HacToswee
BpemMsa maremMartumyeckas NMHIBUCTMKA Hanbosiee WMHTEHCUBHO pa3Bu-
BaeTca B CCCP n CLWA

KHura 3. la,Bndka, npodoeccopa BapuiaBcKoro yHmBepcuteTa
(MaTemaTnyeckoe oTAesieHne), ABMAETCA XOpowvM BBeAEeHMEM B Ma-
TemMaTuyeckyto NUHIBUCTUKY. COCTOUT OHa M3 cnegyrwmx pasgenos:

l. BcTynutenbHble 3amMeyaHWsl (Pojecia wstepne)

[1. TlpocTble rpamMmaTuKM (Gramatyki proste)

[11. KaTteropuasnbHble [pamMMaTuUKM (Gramatyki kategorialne)

V. T[pamMmMaTuKM C KOHEYHbIM YWC/IOM COCTOAHWA (Gramatyki
skonczenie stanowe)

V. OnucaHne OEeNCTBUIN (Opisywanle czynnosci)

V1. T[eHeTnyeckne rpammaTuku (Gramatyki genetyczne)

VIl. A3blkn mMatemMaTunyeckmx MaluH (Jezyki maszyn matematycznych)
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B nepsBom pasgene cofepxutca onpegeneHne Asblka» rpamMmma-
TUKN A3blKa, NPaBUIbHO MOCTPOEHHbIX NpeanoxeHnin n 1.4. Pasgen
[1, 111, IV TpaktyeT 0 caMmbIX NPOCTbIX rpamMmaTukax, O rpamMmma-
TUKe (pasoBbIX CTPYKTYpP, O KaTeropvasbHOW rpammartuke, a
Takke O rpammaTtvke C KOHEYHbIM YMC/IOM COCTOSHMIA. B natom pas-
Aene paHo onucaHuve npoCTbiX NPOLLEeccoB, Moc/efoBaTenbHOCTU
onepauui M A3blka NPOCTbIX MNpoueccoB. B uwectom pa3sgene asTop
KHUTWU NOnbITa/ICA onucaTb A3blK C TOYKU 3pPEHUA OTpaxXeHUs B HeM
camMbIX MPOCTbIX MNPOSBAEHUA XWU3HW, T.e. CcUHTe3a 6enkos. [locnepg-
HAA  (V [1-011) pasgen uHopMUpyeT Hac O sA3blkax MaTteMaTuyecKkux
MawuvH. PaccmarpmBatoTcs cnegywowpme npobésiembl:

1. BbluncnutenbHble MalUuHbI
2. [porpammbl BbIYUCINTENbHbBIX MalLWH
3. HA3blKM BbIYUCAUTENBHBLIX MaLUMH

B 3aknoyeHnn KHUTM [JaeTcs HeCKOJIbKO 3aMeydyaHuid OTHOCU-
Te/IbHO MalUMHHOIO nepeBofa, a Takke APYrux A3bIKOB, O KOTOPbIX
B HacTosllen paboTe 6onee noApobHbIX CBEAEHWIA He NPUBOAUTCA.

KHUry MoxHO BoOOLWEe pa3fenutb Ha [Be OCHOBHble 4YacTwu.
B paspenax | - [V onucbiBaloTCA pasHble MeToAbl uUccriegoBaHus
A3bIKOBbIX CTPYKTYp. B ocTtanbHbix pasgenax (V - VII) npusBogAatcs
pasNInyHble NpuMepbl A3bIKOB B CBA3W C ONUCbIBAEMOW UMM OOBHEKTUB-
HO [EeNCTBUTENbHOCTLIO.

foBopss 0 A3blke MaTeMaTU4yecKMx MallMH CTOUT 06paTuTb BHU-
MaHMe Ha TO, 4YTO MallMHa TpaKTyeTcs 3[ecCb KaK MOHATUE 3KBUBA-
NIEHTHOE MOHATMIO TpamMmaTtukn (pasgen V). MawmHa - 3T0 abCcTpakT-
HOe MOHATUEe, KOTOPOE MCMNOoMb3yeTcs AN onpefeneHusi npaBuibHbIX
npeanioxeHnii AaHHOro si3blka.

B npouecce pelleHna matemMaTuyeckux 3ajady C MOMOLLULH0 MallvH
MCMNONb3yeTCHA, KaK WM3BECTHO, ChneuuasibHblil A3blK. ITOT A3bIK ONU-
caH B petanax B VIl-om paspene.

[lo6aByM, 4TO MOC/e Kaxaoro pasgena KHUrK cnepyeT 6ub6avo-
rpachuss Mo 3aTparvBaeMbiM NpPo6/eMam.
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BoLle ykasaHHasa KHura 3. [laBnaka mMoxeTt ObITb MOME3HOIA ans
BCEX TeX» KTO WUHTeEpecyeTcdA MatemMartnd4eCKmMmMmm MalmHaMmmn» a TakKxe
npumeHeHnem mMartemMatnyeckoro annapata B JIMHIBUCTUKE. PaboTa B
OCHOBHOM TnpegHa3HadYyeHa A4 CTyAeHTOB U y‘—lVITEI'I€I7]» HO MO Halle-
My MHEHUIO MOXET ObITb C MNOJb30WA npoyteHa TakKkKe MHOIMMW Hay4d-
HbIMWA pa6OTHI/IKaMI/I, TaK JIMHIBUCTaMMU KaK 1N MaTeéMaTukKaMu.

B 3akMOUYEHUN He SMLHAM 6yaeT OTMEeTUTb, YTO B OCHOBHOM
ONS UTEHUSI KHUTM He TpebyeTcsa cneuvanbHas mMatemaTuyeckass nog-
rotoBka. [na nNOHMMaHWsA 6GO/bLUIMHCTBA pPaccMaTprBaeMbIX MpPo6/em
AOCTATOYHO O3HAKOMJIEHVWE C MaTeMaTWKOW Ha YpPOBHE CpefHei LiKo-
Tbl.

I. Banczerowski






N.H. NaHpa, AnroputMmusauma B obydyeHuu. Akagemus [Neparorun-
yecknx Hayk» W3patenbctBo "lMpoceelieHne"» MockBa, 1966,0c.524

(Algorithms and Teaching. Acadamy of Pedagogical Sciences of the RSFSR,

"Prosvesheniye" Publishing House, Moscow, 1966, pp. 524).

B HacTosiulee BpemMs MHOr0o BHUMaHUA yAensieTcss B Hayke Tak
Ha3bIBAEMOMY MpPOrpamMMmMpoBaHHOMY 00y4YeHu. KubepHeTuyeckas
TpaKTOBKa 3TON npobsemMbl KaxeTca Ham Haubosiee 060CHOBAHHOMN.
Kaxabli npouecc 06yyeHMs MOXHO paccmaTtpuBaTb Kak Mnpouecc ynpas-
NEeHNs N NO3TOMY KMOepHEeTUKa Kak Teopus ynpaB/ieHus noexae
BCEro C/IOXKHbIMA CUCTEMaMM BHOCUT CYLIECTBEHHbLIA BKAaj B ynyduwe-
HMe neparorMyeckoro npouecca. B cBA3M € 3TUM NpPUMEHSIETCA CeN-
yac B LUMPOKOM MacliTabe aBTOMaTu3auusa 3TOro npouecca C UeSbko
ero ontumanusauunn. Co3garwTcsa pasHOro poAa MexaHuyeckne wu
aNeKTpuyeckne ycTponcTBa, MCMNOb3YKTCA 3arnnucu MarHUTO(OHHbIX
NEeHT, OEMOHCTPUPYTCA (UNbMbl. [OSIBUNUCH [A0BOJSIBHO C/IOXHbIE Ma-
LLMHbI, yrpaBfsieMble C MOMOLLBI 3/IEKTPOHHBLIX CUCTEM, a TakKKe ObICT-
POAENCTBYIOLMX BbIYNCINTENbHbLIX MAaLLKH.

MpakTuka MCnoNb3oBaHMs 06yyatolmx MallMH NoKasbiBaeT, u4To
MMeeTcsl BO3MOXHOCTb MOJlydaTb O4YeHb YA0BMNETBOPUTENbHbLIE pPe3y/b-
TaTbl. UTO KacaeTCcs WMHOCTPAHHbIX SA3bIKOB, TO 3P(DEKTMBHOCTbL O0O0Y-
YEHUs MOXHO YBENMUYUTb AaXe B HECKO/IbKO pa3. ABToOMaTu3auus
06yuYeHns ABMSETCA HECOMHEHHO MPOrpeccuBHbLIM U MOME3HbIM sIBNe-
HWEM He TO/NIbKO A/ 06LlecTBa B LIeJIOM, HO Takke W npenojasa-
Tensi,, ocsBoboxaass ero oT paboTbl, KOTOPYH MOXET BbINO/HUTL Ma-
luMHA. ABTOMAaTM3auusi 0OydyeHWst Kak nokasbiBaeT npakTuka, Cnocoo6-
CTByeT B 3HAuMTe/bHO Mepe 3anomuHaHuioo. [Jo6aBum, uto B CUA
yxe okono 100 dwpMm nNpov3BOAMUT MallMHbl A1 NPOrpaMMUpPOBaHHOrO
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O6y‘-IEHI/IFI, B TOM 4ucsie 1N MUHOCTPaHHbIM A3blKaM.

MporpammMmnpoBaHHOe 06yyeHune, 4YToObl BOWTU B €XEAHEBHYHO
NPaKTUKy [AO0/HKHO pelmnTb Lenblii psii OCHOBHbIX Npo6siem, cBSA3aH-
HbIX npexae Bcero c obpaboTkon nporpamm. 3Ty npobnemy He pe-
lWaT camMyM MalMHbl» a TakKkKe MWHXEHepbl co3jawlime nx. TpyaAHOCTU
3TOro Tvna MNPUBENIN K COCTOSIHUIO, 4YTO ceivac co3gaeTcs Ha MHO-
ro 6osblle MallnH, 4YemM nporpamm, B cBA3M c 3aTMm BO3pacTaeT 3Ha-
yeHMe wuaen anroputTMmlaumnm obyvyeHusi, KoTopas SBNSieTCs Heoo-
XOAMMbIM YC/OBMEM YyNpaB/ieHUs1 npoueccoM 06yyeHusi. Hapgo noa-
YepKHYTb, 4YTO NporpaMmMMpoBaHHOe 0b6ydyeHue, ero passuTue, Tec-
HO cBsi3aHO C 06pPabOTKOI COOTBETCTBYHLWMUX anroputmoB. Hayu-
Hasi nuTepaTtypa B 3Toil 06N1acTU NOCTOSAHHO HaKONASEeTCHA, OAHaKo
yOAO0BMETBOPUTENBHOE pPELLEHNE NpPo6nemMbl He 6/113KO.

YKkazaHHass Hamu Bblle pa6oTa J1.H. JlaHgpl B cBeTe NpUMEHEeHUs
a/ifopuTMOB B 06y4YeHUM npusnekaeT 60/bWON UHTepec. KHura mns-
faHa nog pepakumein akagemmka B.B. THefgeHko u goktopa dwno-
codpcknx Hayk B.B. bBbupiokoBa, KOTOpble OAHOBPEMEHHO SABMAKTCA
aBTopaMy BCTYNUTEJIbHOW CcTaTbW 006 anropuTMMyeckom noaxone K
npobneme oby4vyeHunss. Pabota COCTOUT M3 ABYX 4vacTel: TeopeTu-
4YEeCKON M 3KCcnepMMeHTaslbHOMW W cTaBuUT cebe uenbio ykasaTb Ha
BO3MOXHOCTM anroputMmmsaumm B o0bOyyeHUM A3blky. ABTOp 6asupyert
Ha rpaMmMaTnyecKkoM Marepuasie PyCcCKOro f3blka W HarisagHbim obpa-
30M MOKa3blBaeT KakuM 06pa3oM MNpOXOoAMT MNPOLECcC pelleHns 3ajad
aToro knacca. Oka3blBaeTcs, 4TO MOXHO CCIOpPMYyNMpoBaTb o6Lye
MEeTOAbl pelweHnsa rpammaTnyeckmx 3ajady Noxoxue Ha TOo, KoTopble
MPUMEHSIOTCA B peLleHnn reoMeTpuyeckux 3agadv. Takasa nocTtaHoBKa
BOMpoca MOXeT oOKa3aTb 00/blloe B/IMAHME Ha MeToAuKY O0O0ydeHus
MHOCTPaHHbIM SA3blKaM.

F.M alir, Der metodische Algorithmus und seine Darstellung. Fremd-
sprachenunterricht in unserer Zeit, Dortmund, 1965.

F.M alir, Gramatische Regeln und Algorithmen. Deutsch als Fremdsprache.
Herder - Institut, Leipzig, 1967, Nr. 3.

. Banczerowski, Algoryzmizacja w nauczaniu jezykéw obcych. Sprawozd.
PTPN, Poznan, 1968.

J. Banczerowski, Niektdre aspekty algorytmizacji w modelu nauczania jezykéw
obcych. Neodidagmata, Poznan, Nr. I, 1969.

. Gunther, Didakticko-metodické algoritmy pry vyucovani cteni v cizim jazice.
Rusky jazik, 1966, Nr, 3.
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B TeopeTmyecko 4acTu Haxoaum CcCUCTeMaTUYeCKU aHams
uesioro psga npobnem o6y4vyeHus, caenaHHblii ¢ No3nunii KnbepHe-
TUKWU, MaTeMaTUKU U MaTeEMaTUUYECKON NOTNKMW.

ABTOp paccMaTpuBaeT a/iropuTMmn3auuio Kak YHuBepcasbHoe
CpeAcTBO, C MOMOLIBLD KOTOPOro MOXHO pelunTb BCe 3ajayn, CcTos-
Lue nepen yuyutenem unm Metogmctom. MHOro BHUMaHMS yAesneHo /1o
TMYECKMM U MCUXOJIOTMYECKMM acnektaM MOCTPOEHUS asiropuTMoB
pacno3HaBaHus. JTOT TMN a/rOPUTMOB He Hawen A0 CuUX nop Aoc-
TATOYHOrO OTPaXEeHMs B Hay4yHoOW nuTepaTtype, OoAHAKO uMeeT 60/b-
lLoe 3HayeHue B 0Oy4YeHuWn, OCOOEHHO B rpouecce 06paboTKM Npo-
rpaMm Osa ynpasnsieMoro npouecca 06y4YeHMs] WHOCTPaHHbIM $3bl-
Kam .

ABTOP KHUTU MONb3YeTCA B LUMPOKOM M/laHe MOHATUSIMU U CUM-
BOJZINKOIA MaTtemaTuyeckoli NOoruku, 4To npuaaeT 3aTparvBaeMbim
npobnemam 605iee TOYHbIA XapakTep. IToro poga noaxod Aan BO3-
MOXHOCTb aBTOpPY BblpaboTaTb HOBble W OPUrMHAsIbHbIE PEeLleHUs akK-
TyasibHblX BOMPOCOB COBPEMEHHON LWIKOMbHOW Hayku. OueHb Lene-
CO06pasHbIM KaXeTcsl BBe[eHMe aBTOPOM MOHSATUS JIOTMYEeCcKol CTPYK
Typbl YepPT, XapakTepusylluxX AaHHble fBNeHuUs. LleHTpanbHbIM BOM-
POCOM TeopeTMYecKoit yacTu ABMAETCS MOHATME TaK HasblBaeMoi
npoueaypbl anroputTMuyeckoro tuna (anropuTMuyeckas npouenypa).
PaccmaTtpuBaloTCsi Crieaytolie BOMPOChl: anroputMbl M MpoLecc ynpas
nenns (rn. D), HekoTopble NPO6GIEMbI TEOPUN OOYYEHUS anroput-
mMam (rn. 1), nornyeckme U MNcCUxonormyeckne npobrembl anroput-
MOB pacnos3HaBaHust (rn. I11), matrematuyeckme MeToAdbl MocTpoe-
HUSE U OLEHKW anropuTtMOB pacnosHaBaHus (rn. V).

KHura He siBNsieTcsl OfHAKO TpyAoM W3 o6nactv nporpammu-
pPOBAHHOIO 06yyeHuss (MoayepkmBaeT 3TO M caM aBTOpP BO BCTYI-
NeHnn) , HO Uefblo ee - MOCTaHOBKA Bomnpoca 06 anroputmax o6y-
yeHus. CTouT A06aBUTb, YTO aTOPUTMbl OOY4YeHUs - 3TO aHasioru
nporpamm, KOTOpble AO/MKEH OCYLLECTBAATb Y4YUTenb, ynpaeBnss aes-
TeNbHOCTbI0 Yy4yauwmxcs. C apyroii CTOPOHblI 0B6ydeHue anropuTvam
T.e. COOTBETCTBYWOLUM NporpaMmam, KOTOPbIMW [A0/DKHbl PYKOBO/CTBO
BaTbCs Camu ydvalluecs, CTaHOBWUT OTAesiIbHyl0 Npob6siemy. B 3ToM



110

cnyyae onpefensarTca AeWCTBUA» KOTOpble [0/DKHbl BbINOIHUTL y4a-
lumecss ¢ OObEKTOM [AeWCTBUS B 3aBUCUMOCTM OT M36paHHOW Uenu.

Bo BTopon yacTtu pab6oTtbl J1.H. JlaHObl MHOTO BHUMaHUS YyaeneHo
opraHusaynm nepgarormMyeckoro 3KCNepmmeHTa, a Takke aHanmsy
3KCnepuMeHTaNlbHOro martepuana. ABTOp, OnupasiCb Ha rpammatu-
4yeCcKOM MaTepuane PyCcCKOro fA3blka, npepgsiaraet MeToAuKy, KOTO-
pasi MOXeT ObITb MUCNO/Ib30BaHa TakKkKe B 00y4vYeHUu Apyrum npegme-
Tam. MveeT OHa YHMBepcasibHbIA Xapaktep. MaTepuasbl, Kacawulmecs
nefarorMyeckoro akKkcnepumeHTa, MNpPMBOAATCA aBTOPOM C UESbH
aprymeHTMpoBaTb TeOpeTuyeckMe KOHUenuuu, KoTopble usnararTcs
B nepBoi 4yacTu. Yb6eautenoHO npeacTtaBsieHbl B paboTe npaBuna,
CornlacHoO KOTOpbIM LesiecoobpasHo hopmynmpoBaTtb y ydawmxcsa Jo-
rMYecKne HaBblKW WU YMEHUsl. DTOro MOXHO AOCTUYbL OGnarogapsa o6y-
YEeHW0 COOTBETCTBYWLWNUM anroputmam. J1.H. JlaHga Ha OCHOBe aHa-
NM3a 39KCcnepuMeHTaNlbHOro marepuasa nokasbiBaeT (Ha npumepe
obyyeHna rpammaTmke) KakMm 006pa3oM MOBbLILWLAETCA KayecTBO 0O0Yy-
yeHusa, ecnu NpPUMeHATb MeTod anroputmmsaumu. ABTOP AaeT npu-
Mepbl OpraHu3aunm TakK HasblBaeMbIX NTOTMYECKUX YPOKOB, YyKasblBaeT
Ha COBEpLUAEMblE Yy4yalMMUCA OLINOKK, KOTOpPblE€ BbI3BaHbl OTCYTCTBUEM
onpefesieHHbIX /IOTMYECKUX 3HaHWn, a TakkKe COOTBETCTBYHLIMX Ha-
BbIKOB M YMEHWIA. ABTOpa KHUIM WHTEPECYKT npexae BCEero npoctbie
N CNOXHOCOYMHEHHbIE TUMNbl NPEANIOXEHNI PYCCKOro S3blKa.

B KHure Haxoaum cBefeHUs, Kacalluecd MWCMNoJsib30BaHUA He-
KOTOPbIX TEXHUYECKUX CPeAcTB B 00yyeHUM MeTofaM MbIL/IEHUS.
YacTb M3 3TUX 3aMe4dyaHuid OTHOCUTCA K OnucaHuio npaswus OencT-
BUS 0Oydyaroleil MalmHbl Tuna npeneTtuTtop”-la, koTopas sABAdeTcA
OAHOW W3 MepBblX MalWWH TMNa "peneTUTop”, NOCTPOEeHHbIXx B CCCP.

B 3aknwuymtesnbHbiX 3amMedaHumax J1.H. JlaHpa nuweT: "Hawa
uenb 6bla B TOM, 4TOoObl camMO O6yyeHMe rpammaTvke MocTaBUTb
Ha Tbepayl JIOTMYECKY OCHOBY, CaMO rpamMmmartnyeckoe MbilieHre
yyawmxca cgenatb no-Hactoswemy norndeckmm. OO6ydeHve noru-
4YeckMM onepauusiM HUKorga He MOXeT ObiTb HaACTPOWKOW Hapg o6y-
4yeHMeM Kakomy-inbo npegmeTty, TakK Kak /lorMyeckume onepaummn He
CYWEeCTBYIOT OTAE/IbHO OT rpaMmmMmaTuyeckux, mMatemaTuyeckux u npo-



ynx onepauynii. OHM CYLLECTBYIOT B HUX» peasin3yloTcs 4vepes3 HUX.
MoHATME "norumyeckas onepaums” - 310 abcTpakyumsi, 60/bLIOE 3Ha-
4yeHVe KOTOpPOM 3aknyaeTcsa B TOM, 4YTO OHa [AaeT BO3MOXHOCTb
BbIABUTb TO 0Oulee, 4YTO eCTb B MbILIEHN YeioBeka He3aBUCUMO OT
cofepXaHusa, KOTopbiIM OH onepupyeT. Jlormyeckoe - 3710 oOLee B
rpaMmMaTMyeckoM, MarteMaTM4eCKOM W BCAKOM OPYTOM MbILUSIEHUN,

KO/Ib CKOPO 3TO MbILUIEHNE MNPaBU/IbHO OTpaxaeT AeWNCTBUTE/IbHOCTb"
(c.476). [Hanee aBTOp 3amevaeT: "[pammaTtvyeckume npaBuna, Tak
Xe KaK 3aKOHbl, Teopembl, OnpefeneHna B APYINX HaykKax, cayxart
CpefiCTBOM pelleHnsa 3aga4y TO/IbKO B TOM C/y4yae, ecnvM OHW npa-
BUNbHO npumeHsaTca” (c.477).

KHura cogepxmt odeHb 6oratbii! coctosawmii n3 867 nosmymia!
6ubnunorpaduyecknin matepuann.

YkazaHHasa Hamu Bble pa6oTta J1.H. JlaHOopl CTaHOBUT Cepbes-
Hbin Tpyn B ob6nactu anropyutMmusaunm obydeHus. lMpuHMMas BO BHU-
MaHue maTtepuan! KoTopbiIM OHa ornepupyeTt! obyyeHne rpammaTuke
A3blka MO COOTBETCTBYKOLWMM anroputmam! KHUra 3auvHTepecyeT Mnpex-
[e BCero NWHIBUCTOB! MeTOAMCTOB M BCeX Tex! KTO 3aHuMMaeTcs

nporpamMMunpoBaHHbIM 00ydyeHneM BoOOGLLe! B TOM 4uC/e U UHOCTPAH-
HbM SI3blKaM.

J. Banozerowski






Myé6nnkaunn OTAeneHuss CTPYKTYPHOW M NpUKNagHOW NUHTBUCTUKU
M3patensctBO MOCKOBCKOTO yHMBepcuterTa.

"TeopeTnyeckne npobnemMbl NPUKNagHON NUHTIBUCTUKK". MIY» 1965.
BbiN. I» co0.138.

"MiccneposaHna no peyeson uHopmauyumn”, MI'Y,1968,8bin.2.cc.216.

Bbinyckom o3arnasneHHbIM “"TeopeTunyeckne npobsembl npu-
KNnagHOW NUHIBUCTUKN" OTpKblacb cepus nyonukaunin OTaeneHus
CTPYKTYPHOWN W NpuUKNagHON NUHIBUCTUKM Npu domnonornyeckom a-
KynbTeTe MOCKOBCKOro rocygapCTBeHHOro yHuBepcuteTa. Bbinyck
2 o3arnasrnieH "MccnepoBaHua no peyveBoil uHcopmauumn'. Ob6a Bbl-
nycka u3gaHbl nog obuweir pepakumen B.A. 3BervHueBa. B cepum
nyenukyoTCcsa Aoknagbl, npouynMTaHHble Ha 3acepgaHuax OTaeneHus,
TeopeTnyeckne paboTbl U MOHOrpacum coTpygHukos OTAeneHus, a
Takke OnMucaHua 3KCNepuMeHTasIbHbIX UCCnefoBaHui.

B nepBoM BbINyCKe MOMELLEHbI crieaylolme ctaTbMu:

N.N. XXUHKNH, YeTbipe KOMMYHWUKATUBHbIE CUCTEMbI N YeTblpe

A3blka

B.A. 3BervHueB, 3HayeHMe W MNOHUMaHWE C TOYKWN 3peHud
MaLLMHbI

A.E. Knbpuk, JIMHrBncTMyeckne BOMPOCbI aBTOMaTU3aLum
KoANpoBaHUA

M.C. KysHeuoB, K Bonpocy 06 ygapeHunm m ToHe B IOHO-
NIOTNYECKOM U (POHETUYECKOM OTHOLLEHMUM
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3.M. MypbirnHa» K Borpocy 06 wuccrnefoBaHuuM YCTHOW peun

(HeoTOpble 3ameyaHuss 0 Teopun CMbicia
Ffotnoba ®pere)

CTaTbl BTOPOro COOPHMKA MOCBSILLEHbI PACCMOTPEHMIO PEYEBOWA
MHOpMaLMM 1 HanucaHbl NpeAcTaBUTENSMU Pas/INYHbIX chneumasibHO-
CTeil: NnuHrBMcTamu, HeBponartosioraMmu, paguomsvkamiu, mMartema-
TMKaAMU 1 Ap. TPakTylOT OHU O C/eayllyx Bomnpocax:

1.
2.

>~ w

©®~N oo

10.

11.

12.

13.

AptvHHass reomeTpuss U JIMHIBUCTUYECKME 3ajauu
3BYKOBble HapylleHUss apTUKy/IMPpOBaHHOW peun npu  adde-
PEHTHOMW MOTOpPHOWN adasnn

6 uccnegoBaHUM 3BYKOBOW AMCTPUOYL UK
Fnotorpadpuyecknin meTopn BblAeNeHNss OCHOBHOIoO TOHa B
NOTOKE peun

HekoTopble 3amedyaHusi O peyvyeBOM [AbIXaHuu

O cnocobe 3anucM NIMHIBUCTUYECKUX asiropuTMOB
SKcnepuMeHTaslbHble UCCefoBaHNA yaapeHus

HekoTopble cTaTUCTUYECKME OLEeHKM HU3KOYACTOTHbIX C/I0B
HekoTopble BOMPOCbI U3YYEHUA CTPYKTYpbl ciora

ObT onpefeneHnsa 3aBUCUMOCTWU crioroobpasoBaHua oOT
CTPYKTYpbl A3blka (B cBeTe AaHHbIX adiasun)

UneHeHne peunm Ha [UCKPETHbIE CMbIC/IOBble eanHuLbl (ONbIT
aHanmsa peynm Ha CeMaHTUYeCKOM YpoBHe abcCcTpakuynu)
CeMaHTMYeCKNin acnekT aHToHUMuUM (B CBeTe [aHHbIX ade-
31n)

MpuctaBka K wneidposomy ocumnnorpady H-102 ana dyoTtorpa-
dmpoBaHuA C 3KpaHa 3MeKTPOHHO/Iy4eBOro ocuusnorpada
O/INTEeNbHbIX MNPOLECCOB

Kak BUAHO, coAepXaHue BbIMYCKOB SIBHO BbIXOAMT 3a pPaMKu
YNCTOW NWUHIBUCTUKU U MMeeT pa3Hoo6pasHblli xapakTep. CraTby
MOMELLEHHbIE B BbIMyCKax HanucaHbl Ha BbICOKOM Hay4HOM YpPOBHE W
npeacTaBnsAlT 60MbLIOK MHTEpec A8 CneyvMasnucToB paboTaroLmx
Kak B 06/acTy aBTOMaTM3auuM KOAMPOBAHWUS pedyeBoii MHdopMaumu,
Tak M B 06nactv O6GWEro M NPUKNAAHOro S3blIKO3HAHUSA.

J. Banczerowski



H. H. SOMERS: ANALYSE STATISTIQUE DU STYLE. . LOUVAIN - PARIS,
1967? ED. NAUWELAERTS. 212 P.

H. H. Somers, der in seiner Monographie "Analyse statitique du style.
I." bereits die klassischen sprachstatitischen Formeln von G. K. Zipf und
W. Fucks kritisch betrachtet hat, versucht uns in der vorliegenden Monographie
das Problem der statistischen Textanalyse im allgemeinen zu erleuchten und
vor allem die Ermittlung gewisser individueller Stileigenschaften in den gegebenen
Texten zu erleichtern.

Der Autor - ein katholischer Ordensmitglied - der sich mit besonderem
Interesse mit biblischer Textanalyse beschaftigt, hat - wie er selbst sagt:
"“1'objet de ce livre est |'application des meéthodes quantitatives au language"

- for sprachanalytische Zwecke gewisse quantitative Methode: die Variations-
rechnung, die Fishersche Diskriminanzfunktion und die Faktoranalyse nach der
Methode von L. L. Thurstone angewandt. Ob diese letzterwahnten Verfahren
guantitative oder aber qualitative Methoden darstellen, ldsst sich gewiss nicht
kategorisch und einfach feststellen; H. H. Somers selbst weist mehrmals
darauf hin, dass die Anwendung dieser quantitativen Methode im Endresultat zu
einer qualitativen Wertung fiahrt. Unsererseits ist aber festzustellen: Wenn eine
"quantitative Analyse" sich auf nicht-quantifizierbare Einheiten, d.h. auf eine
vorangehende Absonderung derartiger morphologischer Elemente wie: Substantive,
Verben, Adjektive, usw. stltzt, so kann sie keineswegs als eine echt-
guantitative Analyse betrachtet werden.

Im ersten Kapitel setzt sich H. H. Somers mit der Frage der Stil-

differenzen der einzelnen Autoren auseinander. Der Aspekt, unter dem er diese
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betrachtet, ist ein durchaus individual-psychologischer - und solche Stilmomente,
die fur eine gesamte Epoche charakteristisch, oder fur eine ganze Kultur gultig
sind, erfasst er eigentlich Uberhaupt nicht.

Als theoretische Grundlage dient die ausfiihrliche theoretisch-
methodologische Einleitung (S.5-10). Hier gibt der Autor eine kurze Ubersicht

von seinem Werk "Analyse statistique du style I." und von seinem zukinftigen
Publikationsprogramm. Siener Meinung nach ist die Sprache als eine Antwort
des menschlichen Seins auf die von verschiedenen Bedlrfnissen determinierten
Stimuli zu betrachten. So halt H. H. Somers die Sprache vor allem fir den
Ausdruck verschiedener latenter psychischer Triebe - der jedoch nur die eine
der K. Buhlerischen drei sprachlichen Funktionen darstellt. Wird er uber
weitere sprachliche Funktionen in seinem neuen Buch erdrtern? Wie dem auch
sei, sollte H. H. Somers’'s Theorie an dieser Stelle auch die Begrindung
erhalten, weshalb er die anderen Sprachfunktionen kaum in Betracht zieht, und
warum er sich so stark nach der Triebpsychologie orientiert. Allerdings wére
zu bemerken, dass die charakteristischen Zeichen eines Stils eben in den
ausdricklichen Monenten sich am ehesten manifestieren. So ist also der theore-
tische Ausgangspunkt von Somers, wenn nicht theoretisch, einigermassen aber
methodologisch richtig.

Welche stilaren Eigenschaften unterscheiden nach dem Verfasser die
einzelnen, von ihm untersuchten Autoren? Abgesehen von den jeweilig vorliegen-
den Situations-bedingten Unterschieden und jenen zwischen mindlichen 'Ausserungen
und schriftichen Texten unterscheidet der Verfasser drei den Stil determinierende
Momente: 1/ Intelligenzgrad, Einfluss der erlernten Kentnisse, sowie Einfluss der
ererbten Fahigkeiten; 2/ Faktor des RealitdtsSinnes; 3/ Faktor der Hemmungen.
Von der theoretischen Bewertung dieser fiur die Stilanalyse anwendbaren Faktoren
stellt sich heraus, dass sie zugleich als die allgemeinsten sprachlichen
Leistungsfaktoren zu betrachten sind. Faktor 1.: Die Sprache ist Basis oder
Depot fur sprachliche Engramme, Faktor 2.: Der Realitdtssinn, sowie die
Neigung fur das Konkrete kommen eben durch die Sprache zum Ausdruck, Faktor
3. : Die Sprache im Dienste des Inhibitionsmechanismus. Diese drei Stil- bzw.

Sprechfaktoren entsprechen den drei wichtigsten neurophysiologischen Leistungen
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der grauen Substanz des menschlichen Gehirns. Naturlich gehen diese drei
Faktoren und die denen entsprechenden Nervenleitungen uUberall ineinander Uber.

Auf welche Weise versucht der Verfasser, das Verhdaltnis der erwdhnten
drei sprachlichen bzw. determinierenden Faktoren mathematisch genau zu
beschreiben? Er wendet - vor allem - die sog. "Type-token-ratio”, d.h. die
Vergleichung der quantitativen und der qualitativen Charakteristika des gegebenen
Textes an. Das Resultat des RechmmgsVerfahrens wird vom Verfasser A-Faktor
genannt; dieser Faktor steht mit dem Niveau der Intelligenz, bzw. der
Originalitdt des Denkens in enger Verbindung.

Es gibt nachweisbare Korrelationen zwischen der Typetoken-Proportion
und dem mit entsprechenden Testmethoden gepriften Intelligenzniveau. (M.
Lorenz und St.Cobb haben mit Hilfe des Thematic-Apperception-Testes bewiesen,
dass hysterische Psychotiker eine niedrigere Type-token-Proportion zeigten, als
die psychisch gesunden Personen - vgl. Kapitel 3, besonders S. 62.) Als Kon-

trolle far den A-Faktor wendet der Verfasser den sog. Theta-Parameter an
(Theta = gultig falls N > 1000). (V = Anzahl der "types"”, N = Anzalh

der "tokens".)

Der Verfasser hat auch eine andere Indexzahl gesucht /Kapitel 4/: Er
war bestrebt, einen Zusammenhang zu finden zwischen der aktions- und der
gualitdtsbezeichnenden Einstellung der untersuchten Autoren. Diesbeziglich ist
das Verhaltnis des Verb-Substantiv-Quotienten am besten zu verwerten. Dieser
bipolare, "dynamisch-qualifikative" Faktor (die hoche Anzahl der Zeitwdrter
weist die Dynamik des Charakters an, ein hoher Wert der Substantive zeigt
aber den hohen Grad der Strebung fur Qualifizierung) wird von H. H. Somers
B-Faktor genannt und steht mit dem h-Faktor des Szondi-Testes in engster
Beziehung. (Wie bekannt deutet der h-Faktor des Szondi-Testes auf hochgradige
Sexualitat, bzw. auf eine nicht weiterdifferenzierbare Sensualitdt). Eine Kor-
relation zwischen den mit anderen Testverfahren (Rohrschach-Test, usw.) fest-
gestellten Ergebnissen und dem B-Faktor Hess sich bei den Testpersonen nicht
beobachten (s.S. 107-108.), Auch die Verdnderungen und Wechsel des Verb-
Substantiv-Verhaltnisses (d.h. des B-Faktors) unter besonderen Umstdnden

(spezielle Situation - L. A. Gottschalk und G. Hambidge; Elektroschok, Psycho-



118

drogén - R. Kahn und M. Fink; spezielle Motivationen - Ch.E. Osgood) wurden
untersucht. Den letzterwdhnten Gesichtspunkt betreffend wurde der Osgoodsche-
Motivationsindex (Substantive + Verben gegen Adjektive + Verben) angewendet.
Das sollte das Niveau der latenten Bedurfnisse der untersuchten Autoren
ausdricken.

H. H. Somers hat zugleich eine gewisse Korrelation zwischen dem
jeweiligen Extroversions- bzw. Introversionsgrad der untersuchten Verfasser
gefunden. Das Niveau dieser Momente wurde mit Hilfe einer komplexen Analyse
der Haufigkeit von Negationen, Partikeln, Bindewdrtern, Artikeln, Verhdltnis-
wortern usw. bestimmt. Das Resultat ist ein Faktor, der vom Verfasser C-Fak-
tor genannt wird. Die Ergebnisse zeigten diesbeziglich eine so grosse individuelle
Abweichungsrate, dass diesem faktor in der Stilanalyse nur einer beschrankte
Bedeutung zugemessen werden kann.

Die Endergebnisse der Arbeit, die vor allem fir eine Analyse gewisser
biblischer bzw. altgriechischer Texte (die vier Evangelien, Apostelbriefe,
Apostelgeschichte, Erscheinungen von HI. Johannes, Fragmente aus dem Alten
Testament, Werke von Philon usw.) angewendet wurden, veranlassen uns zu
einer gewissermassen kritischen Stellungnahme:

I. Wir fragen zundchst, ob gewisse Stilindexe, denen wir aufgrund der
gegenwartigen Einsichten der Tiefenpsychologie irgendeine spezifische Bedeutung
zuschreiben, bei den fast vor 2 000 Jahren entstandenen Texten auf dieselben
psychischen Motivierungen zuriickgingen, die wir annehmen? Das Buch von
H. H. Somers stellt eine etwas merkwirdig anmutende Mischung von hyper-
modernen Aspekten und tiefster Ehrerbietung gegeniiber der Uberlieferungen des
Altertums. Die psychologisch-faktoranalytische Deutung dieser aus viel friheren
Zeiten stammenden Texte wirft, unseres Erachtens, zahlreiche schwer Uber-
sehbare Probleme auf.

2. Auch kann die Frage aufgeworfen werden: Nach H. H. Somers stellt
der A-Faktor den Grad der ererbten sowie der erworbenen Intelligenz und
Kentnisse dar. Ware es nicht geboten, die beiden Arten von Fahigkeiten
analytisch voneinander zu unterschieden? Wenn ja, - wie sind dann die Daten

des A-Faktors zu bewerten?
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3. Vieles wurde Uber die Exaktheit des Szondi-Testes gesprochen. Unter
anderen hat man diesbeziglich bemerkt, dass das Benehmen der Testpersonen
bei der Testsituation dieses Testes von vielen anderen, nicht genetisch-triebhaften
Faktoren motiviert ist. Es ist zu bedauern, dass H. H. Somers nicht mehr
Vorbehalt und Kritik gegeniber diese Lehre aufbrachte.

4. Gegenwaértig gibt es noch viele Forscher, die sich vor der Anwendung
solcher Parameter, die bei Somers Vorkommen, scheuen. Unseres Erachtens
lasst sich diese Einstellung aber auf ldangere Zeit nicht mehr aufrecht erhalten.
Es spricht fir die Methode von Somers, dass er nicht - wie einzelne Charakter-
forscher es tun - allzuviele Parameter anwendet, sondern nur insgesamt drei
besonders wichtige bericksichtigt. Dadurch wird die Uberprifung und Weiterent-
wicklung seiner Forschungsergebnisse erleichtert.

5. Unseres Erachtens wéare es non Nutzen diesselben Parameter zur

Bearbeitung ungarischer Texte anzuwenden.

B. Biiky






PUBLICATIONS BY HUNGARIAN AUTHORS IN THE FIELD OF
MATHEMATICAL LINGUISTICS

F. Papp: Mathematical Linguistics and Mechanical Translation in the
Soviet Union, Bp. National Technical Library and Documentation Center. Current
Problems of Technical Documentations, 6. (1964). 222 p.

The study opens with a review of the 19th and early 20th century
antecedents of the new trends in Soviet linguistics, discussed under the term
"mathematical linguistics". Then, adhering to the chronology of events, the
author sketches the background of the Soviet structuralist debate which took
place between 1952 and 1960 and in the course of which Soviet mathematical
linguistics emerged. Besides the book reviews those centers and organs which
rallied mathematical linguists and published their works. Furthermore, it
enumerates the most outstanding conferences in this field. A special chapter
deals with the controversy about structuralism.

The body of the monograph which is of peculiar informative value and
which could perhaps be compared to a thematical annotated bibliography, deals
with the achievements of Soviet mathematical linguistics in the application of
the statistical methods and the structural models of set-theory, as well as
the application of the results of mathematical linguistics (in the field of
mechanical translation, language teaching, theory of translation, spelling and
transcription, etc.).

The picture given of the situation of mathematical linguistics in the

Soviet Union is made complete with the chapter about the training of linguists,
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in which the reader is acquainted with the programme of the Department of Ma-
thematical Linguistics at the University of Kiev.

The appendix contains two translations from Russian: O. S. Kulagina:
About a Mass-Theoretical Model of Language (translated by J. S. Pet6fi) and
I. A. Melchuk: A Review of the Rules of hungarian-Russian Mechanical Transla-
tion (translated by A. Varju).

Ferenc Kiefer: On Emphasis and Word Order in Hungarian, Uralic-Altaic
Series No. 76, Indiana University, Bloomington (Indiana), and Mouton and Co.,
The Hague (Netherlands), 1967.

The aim of this monograph is to describe the rules of Hungarian word-
order using the framework of transformational grammar. It is a well-known
fact that Hungarian word-order is free; yet it is governed by strict rules.
Therefore, one of the most interesting questions with respect to word-order is
to discover the general restrictions which are imposed on the free order.

The first part of the monograph investigates the problem of emphasis
because of its bearing on wordorder in Hungarian and several other languages.
The second part considers the most important sentence structure types and
establishes the general restrictions. Originally this study was intended to be a
brief account of the problem of emphasis as a syntactic device which, in turn,
takes care of several semantic and phonological phenomena. The author feels
there is a close connection, which has not yet been fully understood, between
phonetic prominence and some syntactic/semantic problems.

CONTENTS: Part | (Introduction: Word-order rules in generative gram-
mar; The grammatical morpheme Emph; Emph as an inherent feature of some
lexical morphemes; The classification of abverbs; The classification of verbs;

The Emph morpheme in declarative sentences; The grammatical morphemes

is" and "csak"; Emphasis and negation; Emphasis and questions; Emphasis
and imperatives; Emphasis and stress; The emphasis rules; The semantic
interpretation of emphatic sentences). - Part M (Introduction; Free word order
in Hungarian; Major sentence types from the point of view or word-order;

The question of basic word-order; The revised emphasis rules; Word-order
rules of non-emphatic sentences; Word-order rules of emphatic sentences; Some

residual problems; Wordorder rules as rules of performance; Conclusion).
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S. J. Pet6fi: Modem Linguistics (Informative summary), Bp.* National
Secretariat of the Society for Dissemination of Popular Science and Knowledge
(1967). 124 p.

For those wishing to get acquainted with modern linguistics and within
this with the generative language theory this short informative summary serves
as a useful introduction. A historical retrospection on the theoretical changes
that took place in the science of language in this century, as well as an outline
of the possible ways of synchronic language-description, the linguistic model
and the adoption of mathematical methods gives the reader the knowledge
that is indispensable to the understanding of the place, novelty and importance
of the generative linguistic theory. The discussion of generative grammar is
confined to the classical model devised by Chomsky, as a basic variant which
offers the most essential understanding. The presentation of the syntactical
generative component follows N. Chomsky’'s "Aspects of the Theory of Syntax".
Of the two interpretations, the semantical and phonological components, only
the first is treated in a detailed way by analysing the theoretical experiments
of J. J. Fodor and J. A. Katz. For those who wish to deal more seriously
with the problems touched upon there is an abundant bibliography of the relevant
literature (partly in Hungarian).

Language Processing and Documentation, Bp. National Technical Library
and Documantation Center. Theory and Practice of Scientific Information I1.
(1967). 206 p.

The volume contains papers in two fields of science written by their
best Hungarian exponents; studies of modern linguists for the experts of docu-
mentation and papers written by the experts of documentation for the linguists.
In his editorial introduction Gy. Szépe considers the volume as one of the re-
sults of cooperation between the two fields and points out how linguistics and
applied linguistics and, within its scope, documentary applied linguistics, need
each other’'s help and are mutually related.

The paper of S. Balazs - G. Orosz; Home Studies of Descriptorial
Character has been worked out on the basis of a joint report read at the Berlin
descriptor-symposium (29. 6. 1966.-1. 7. 1966). It reviews the various

interpretations of the term "descriptor" and the possible classifications of works
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of descriptorial character. Then it systematically presents what sort of works
of typical descriptorial character have been made in Hungary in the field of
technology. Finally the article deals with the envisaged development of descriptor
lists and thesauruses in Hungary.

In her paper Russian-Hungarian Title Translation J. Buzéky examines the
linguistic characteristics of titles deriving from their particular function
mainly from the point of view of Russian-Hungarian title translation but touches
on German and French titles as well. Among others she deals with the structural
differences of the original title and the translation, the length of titles, the
percentage of the parts of speech and the most frequently occuring words in
them.

In his paper The Two Levels of Syntactic Analysis in Mechanical Analysis
of Russian Texts Gy. Hell discusses a possible mechanical analysis of Russian
technical texts. On the first so called structural level of the syntactic analysis,
starting "from below", that is from the text towards the sentence construction,
according to the Russian rules of agreement, the usage of comma and the rules
of word order that are characteristic of the noun-groups, each word of the
sentence belongs either to a nominal structure (that may be directly connected
with the predicate by a word but which itself does not express the character of
the connection), or to a verbal structure (directly connected with the predicate
by its parts). On the second, properly syntactical level the analysis of the
relation among the word-groups, determined on the structural level, is carried
out on the basis of the relation of government and of the semantic features of
the words, the result of which is the structure grouped around the predicate of
the sentence. The more detailed form of the study was published in the second
volume of Computational Linguistics.

J. Kelemen: Problems in the Statistical Treatment of Hungarian Texts.
After a short review of research in linguistic statistics at home and abroad in
the last decades the author stresses that one of its main defects is the lack of
a common basis to which the individual examinations could be related. Con-
sequently a representative corpus must be created. After this the author deals

with the constitution of this corpus, with the definition of its limits, and
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emphasizes that the studies on linguistic statistics should be gradually built on
one another. He finally surveys in what respects the examination can be carried
out on the basis of the corpus.

G. Orosz: Methods of Signatura Definition in Mechanical Information
Searching. The means used for revealing the themes of documents are usually
so extensive that if they are applied in information searching by punch-card
machines, a series of many cards must be used. The card collection made for
the documents should be stored in parts according to the members of an ideal
series of cards. In this way it is not necessary to sort the whole series but
only those parts, on the cards of which the categories of the descriptors,
belonging to the question to be answered are to be found. However, the deck
of cards, selected from the parts also contains cards that are unnecessary for
the given theme. One has to define those signatures that may be found in each
deck of the cards. The study gives six methods of signature definition.

G. Orosz - E, Pataky: A Flexible Method for Descriptorial Information
Searching. The method of information searching, described in detail in the
article is placed between the two well-known extremes of document revealing,
the totally systematized classificatory systems and the descriptor collections
without any system. It operates with thesaurus and punch card machines that
use indicators for differentiating the meanings of the descriptors according to
the theme of the document. The system may be used on simple punch card
machines too, its coding is simple and minimal, the data-density of the punch
cards is maximal, the time of selection approaches that of the tape-systems,
its descriptor system is open, accomodates to the profile of the document-
collection and the enlargement of capacity increases the time of selection only
to a small extent.

F. Papp: Some Important Data about the Division of our Vocabulary
According to the Parts of Speech (within this Word Length and Number of
Meanings). The study gives statistical data about the division of the basic
Hungarian vocabulary according to the parts of speech, word length and number
of meanings. These results are based on 60.000 items of "The Explanatory

Dictionary of Hungarian Language" on punch cards.
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S. J. Pet6fi: Some Questions of Linguistic Statistical Studies. After
clarifying some basic terms of general and mathematical statistics the author
discusses the applications of statistical linguistics, the aspects in evaluating
the linguistic statistical studies, the place of linguistic statistics in the
examination of language. Then based on this he gives a concise critical review
of linguistic statistical studies on the Hungarian language and indicates the
most important tasks to be solved in the future.

Gy. Sipoczy: Mechanical Analysis of Russian Prepositional Phrases. The
reason why studies on mechanical translation which started very energetically,
stopped short was that is was proved: the analysis based purely on formal
differences cannot supply enough information for the translation and up till now
we have no semantic theory that could be formalized. As this is missing, one
can use the statistical method which is based on the system of governing,
taking at the same time certain semantic information into consideration. To
illustrate the method the author shows how in the case of prepositional phrases
it can be decided whether they have adverbial or attributive function in a
sentence.

M. Stein: Some Questions of Mechanical Epitomizing. For treating
extensive texts it is necessary to mechanize epitomizing. The author analyses
the thinking process of man’s work in abstraction and the characteristics of the
text which give a starting-point for the mechanical selection of the essence. The
foreign and Hungarian experiments, demonstrated in the study are still based
primarily on statistical analysis, but at the same time they show initial
results in the utilization of syntactic and semantic information and of for-
mally conceivable kinds of text arranging. Finally the study touches on the
problem of transcribing a text into a form with which a machine can be fed and
refers, as a possible solution, to the coordination of type-setting machines
with electronical computers.

I. Szelezsédn: Programming Aspects of Mechanical Analysis of Russian
Nouns and Adjectives. The algorithms used in mechanical analysis are generally
built on series of elementary decisions. B. D&tmodlki - D. Varga have worked out

an analytical method for making a better use of the possibilities of the machine,
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a method which is based on "logical multiplication". In this way several
elementary comparisons can be done with one operation and it becomes possible
to define the common part of sets. This method is used by the author to
solve a concrete task: mechanical analysis of Russian nouns and adjectives. The
study reviews first of all the programming aspects of the task.

D. Varga: The Requirements of Mechanical Analysis. For realizing
mechanical translation it is necessary on the one hand to learn more about the
structure of natural languages and to elaborate the exact rule-system of the
particular languages, and on the other hand to have an analysing algorithm that
utilizes the optimal mechanical possibilities and works quickly. Man’s activity
in translating cannot be simulated directly on the machine since its logic differs
from that of man. The implicit building in of the linguistic rule-system into
the algorithm makes the perfection of the algorithm difficult and "ad hoc".
Therefore the linguistic rule-system must be separated from the actual, more
universally drawn up algorithm. On a certain level of the analysis we can
build only on an incomplete information, so that algorithmically one cannot
come to a sure decision. Therefore methodically it is better to consider the
linguistic information not as a mass of sure and conditional information,
where moving "from below", from the ascertained data we try to put the
conditional ones among the sure ones or among those that must be excluded,
but as a mass of possible information, where moving "from upwards" we
gradually sort out the possible solutions. The requirement of completeness is
important: all the possibilities should be taken into consideration; the system
could be developed: the closed algorithm tends towards an open, enlargable
cycle of linguistic information. In the Computing Centre of the Hungarian
Academy of Sciences the preparatory experimental work of Russian-Hungarian
mechanical translation is being carried out according to the requirements

expounded in the study.
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Ferenc Kiefer
Mathematical Linguistics in Eastern Europe

American Elsevier Publishing Company, New York, 1968.

This work describes mathematical theories being developed in the Soviet
Union and other Eastern European countries as models for the structure of
natural language. Numerous contributions are summarized giving technical detail
and applicability. The term "mathematical Ilinguistics" is interpreted to
exclude purely formal (algebraic) linguistics unless it has a considerable impact
on the description of natural language. The set-theoretic model of language
propounded originally by Kulagina and since developed by many East European
scholars is expounded and confronted with linguistic data.

The generative applicational model, ranging through phonology, morphology,
and semantics - and due principally to Saumjan - is explained at length. The
author’s own work in semantics is explained, as well as some contributions
(in phonolopgy and semantics) due to Bierwisch. The book gives a brief account
of Sgall’s multilevel generative approach as well as of Fitialov’s dependency-
projective grammar. Finally, Culik’s contribution to the formalization of

transformational grammar is summarized.

Ferenc Kiefer
An Introduction to Generative Grammar (Bevezetés a generativ nyelvelméletbe,
in Hungarian)

TIT, Budapest, 1969.

This work does not follow the method common to most of the Introduc-
tions. It tackles the problems rather from a historical and critical point of
view. In this sense it is more than an introduction. In is shown how the
various questions have been treated from Chomsky’s Syntactic Structures

through his Aspects of the Theory of Syntax up to the most recent works in
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the field of generative grammar. In this way it is shown, for example, why
the rules for passive transformation as propounded in Syntactic Structures are
not adequate and what kind of solutions have been put forward by Chomsky and
his pupils in later years. These have also turned out to be unsatisfactory. In
particular, it has been a mistake to assume that there is always a co-
occurrence relation between manner adverbiale and passives. The most recent
views on passive transformation are exemplified by the proposals of Lakoff
and Svartvik.

After a brief account of the general principles of generative grammar a
separate chapter is devoted to phrase structure grammar. Chapter 3 describes
simple transformations. Then, in more details, the following problems are
discussed: articles, adjectives, auxiliaries, questions, negation, imperatives,
nominal sentences, complex sentences, passives, emphasis, word order,
compounds, the structure of the lexicon, questions of a theory of discourse.

S. J. Pet6fi. The Present Situation of the Thesaurus-Question with a
Special Consideration of the Scientific, Technical-Economical Information, Bp.,
National Technical Library and Documentation Center, Theory and Practice of
Scientific Information 12. (1969). 167 p.

The study discusses a modern means of processing information in the
context of the general problem of thesaurus which is of increasingly greater
importance. It discusses further the circumstances that made it necessary to
create a thesaurus, a fixed index-dictionary which fixes the linguistic elements
of a special field and the relations among them; it deals with the various
definitions of the thesaurus and its possible classifications. After this 18
thesauruses and wordlists that were made or designed between 1960 and 1967
for the purpose of information, are presented in detail with rich examples in
the following types: |. thesauruses of theme-arrangement, within this a.)
ASTIA-type thesauruses (besides the theme-arrange ment of the subject-words
included in the index, they indicate the different connections of these subject-
words and give them as texts in enumerations); b.) EURATOM-type thesauruses
(besides the theme-arrangement they indicate the different connections of the

subject-words without classifying but demonstrating them in graphs); 2. the-
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sauruses showing no theme-arrangement, which contain merely the synonym
connections of the subjectwords, or rahter the stricter or looser
subject-words belonging to them; 3. miscellaneous thesauruses; two special
thesauruses belong here: the first arranges subject-word series into lists,
the other subject-word combinations that may be considered as hidden role-
indicators, too.

The comparison of the types of thesaurus-structures ends with a chapter
summing up the principal problems of the construction and structure of the
thesauruses. Here, among others the author draws attention to the fact that
before forming the structure of a thesaurus we have to decide a question of
content: whether we have to build the hierarchy-forming into the structure of
the thesaurus, and if so, to what extent, or we have to form it independently
of the thesaurus in the index-making — and a formal question: do we make the
thesaurus for automatic use or independently of that? For the sake of ensur-
ing compatibility we have to prepare the general and special thesauruses in a
way that they agree with one another - at least as far as the forming of the
common subject-word vocabulary is concerned. It is the subject of another
investigation how the compatibility of the homo- and multilingual thesauruses
is to be ensured. The forming of the inner structure of the thesaarus raises
the question how many parts the thesaurus should have and what the inner
construction of the single parts should be.

The author’s aim is not to put all the questions and to answer them,
i.e. to define an optimal thesaurus. This is the aim of another study now being

prepared, to which the present study may be regarded as an introduction.

Compiled by P. Szanto



REVERSE-ALPHABETIZED DICTIONARY OF THE HUNGARIAN LANGUAGE,
Compiled by Ferenc Papp, Publishing House of the Hungarian

Academy of Sciences, Budapest, 1969, p. 549.

Editor’'s note:

The Hungarian a tergo dictionary which was also announced in this
periodical (Vol. 5. pp. 158-168, 1966) has come out quite recently. We feel
that the aim and the importance of this dictionary can best be described by
guoting the compiler’'s Dr. Ferenc Papp’s own words from the Introduction to

the said volume (pp. 25-45).

Aim and character of the work; method of preparation

The compilers of the bibliography Current Research and Development in
Scientific Documentation, in the glossary appended to Vol. 13, still thought it
necessary to explain (in connection with A. F. Brown’s English Reverse-
Alphabetized Word List) that "reverse-alphabetized list" means "a vertical
sequence of words printed with the letters in normal order flush to the right,
but alphabetized from the right rather than the left; e.g. fuzz would be among
the last entries, zebra among the first" (p. 409). Although not much time has
elapsed since the appearance of this definition (1964), the concept today

scarcely requires special explanation for linguists or computer experts. It is
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clear that while the arrangement of words according to their alphabetical order
starting from the left arises naturally in languages using the Latin writing
system (or any other similar system), since we read and write from left to
right, this arrangement is of but little interest in relation to the structure of
most of these languages. From the linguistic point of view, the most relevant
phenomena are connected with the end (i.e. the right half) of the words in
languages such as English, Russian, French, Italian, Hungarian, etc. It is here
that most of the inflectional and derivational suffixes occur; compound words
generally resemble their second components more than their first. (For example
in German, a Teekanne, 'teapot’ is a kind of Kanne ’'pot’ and not a kind of
Tee ’'tea’; an earthworm is a kind of worm, not a kind of earth, etc. The
situation in Hungarian is entirely similar.) In some languages, Russian for
instance, the ordering of words according to their endings yields a rough
classification of the words according to part of speech (thus almost every
adjective will be found among the words ending in U, and within these, among
those in VU, -ou, and \ui). Other languages, such as English and Hungarian, do
not have such endings characteristic of the various parts of speech, except
for the derivational suffixes (-ty, -ness, etc. in English; -sag/-ség, -gat/-get,
etc. in Hungarian); a reverse-alphabetized word list is interesting in these
languages for precisely the reason that with it one can investigate the
frequency with which the various word-endings occur in the different parts of
speech. Of course both in the case of the former (Russian) and the latter
(English) type of language a reverse-alphabetized word list is of interest in
the study of derivational suffixes, since words ending in the same suffix are
found grouped together; in the study of compounding, since compounds with
the same final member follow one another; in the study of prefixed verbs,
since verbs with various verbal prefixes, but the same stem, are found
together; and so forth.

The purpose of our work has been to prepare such a list for the
Hungarian language, in a way that would serve the above purposes and be useful

for further purposes requiring a reverse-alphabetized list.
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In fact we have done much more than this. We have used a single source,
the ErtSz (Defining Dictionary of Hungarian). From this classic work we listed
all the major entry words (excluding the minor entries which refer without
definitions to another entry). For each of the 58,323 words thus obtained we
coded the most important lexicographic features (part of speech, compoundedness,
stylistic qualities, etc. Thus, in contrast to preceding works of similar character,
ours is not simply a reverse-alphabetized word list (although it can of course be
used as such), but a reverse-alphabetized dictionary - with the important and
inevitable restriction that it does not give definitions in either Hungarian or
any other language.

We think our work will be found useful wherever a copy of the ErtSz.
is available, as a reliable, grammatically elaborated, contents-list of the latter.
Many things are immediately apparent in the list which could not be found
directly from the ErtSz., or could only be found out after a long and very
tedious investigation. The lexicographic information coded with each word wiill
be useful to both the Hungarian and the foreign investigator. The foreigner can
find out the significant grammatical data about a word (with which information
he may not need to know the meanings); the Hungarian may be able to state
many of the facts without using a dictionary (e.g. the composition of a word and
the derivational suffixes it contains), but he may be unsure about others (e.g.
part of speech in the more difficult cases).

As a result of the mechanization of the work, the reverse-alphabetized
dictionary published herewith is but one of some forty lists which were prepared.
Clearly many of these other lists will be of interest, not just the reverse-alpha-
betized one. For example, of particular interest may be the one in which the
individual words are grouped first by part of speech (verbs, nouns, adjectives,
etc.) and within each part of speech in reverse-alphabetized order. But it is
also obvious that each such list would occupy as much space as the present list,
and therefore their publication cannot be considered for some time yet. From
the point of view of many specialized applications the lists of root words may
be especially interesting. (The number of root words in the ErtSz. is about

10,000 of which about 6,000, i.e. 10% of the total, are indisputably root
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words.) We intend to publish at least a list of the root words sorted first by
part of speech, then in reverse-alphabetized order.

Finally we would like to note that we completely agree with the opinion
of I. A. Mel'chuk that a reverse-alphabetized word list should be supplemented
by a list of the inflectional suffixes in reverse-alphabetized order. The inves-
tigator who has at hand both the reverse-alphabetized word list and the reverse-
alphabetized list of inflectional suffixes can see not only the possible endings of
words and the proportions in which they occur for the dictionary entries, but
also which sequences of sounds or letters can end a word in a text, with
suffixes adjoined. But while for certain languages the number of suffixes that
would have to be thus accounted for is rather small (e.g. for English) and
some others it is only a few dozen or hundred at most (e.g. French or
Russian), the Hungarian language is of such a nature that we would have to work
with a really large number of endings. Thus we did not consider it practical to

include this list in the present work.

How to use the Dictionary

The fact that in the present work, each entry word is provided with
lexicographic information in coded form, as described above, makes it suitable
for use in many more ways than a simple reverse-alphabetized word list.
Examples:

1. If the reader wishes to extract the information encoded about a
particular word, the following examples from different parts of the dictionary

may be useful:
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A B C D E F G
HEGYKOZSEG 2 2 1 04 04 04 1
VALTIG 1 6 00 00 00 9
ELEGYEDIK 1 1 31 20 00 05 1
SOTETEDIK 1 101 31 20 00 00 1
OROK 1 326 1 05 05 45
HAL* 1 1 1 10 00 00

HEGYKOZSEG'vine-growing community’ : has two roots (A = 2), is a
noun (B = 2), stem is invariable (C = 1), accusative singular is formed with
suffix -et (D = 04), nominative plural with -ek (E = 04), and the 3rd person
singular possessive with -e (F = 04); there is a derivational suffix at the end
of the word (G = 1).

VALTIG ’incessantly’: not a compound (A = 1), is an adverb (B = 6),
is indeclinable and has an irregular suffix (i.e. the termantive case ending -ig:
G = 9).

ELEGYEDIK 'mix with’: is not a compound (A = 1), is a fully
conjugatable verb (B = 1), in the past tense the first person singular ending is
added directly to the stem, the third person singular with a connecting vowel,
and the conditional mood Is formed with n with no stem change (all this is
shown in the chart above - C = 31), the word has front vowels (D/lI = 2),
takes a complement noun-phrase in the instrumental case (F = 05), and has a
derivational suffix at the end (G = 1).

SOTETEDIK ’become dark’: not compound (A = 1), impersonal verb
(B = 101), conjugation and vowel-harmony class as in preceding example,
requires no complements (D/2, E, F = 0 00 00), and has a derivational suffix
at the end.

OROK ’eternal : not compound (A = 1), adjective-noun-adverb (B = 326),
invariable stem (C = 1), declension as a noun: -6t, -0k, -e/-je (D/E/F = 05
05 45), does not contain suffix (G = 0).

HAL* 'die’: corresponds to the entry hal* in the ErtSz., not compound

(A = 1), fully conjugatable verb (B = 1), the second person plural present,
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first person singular and third person singular past, and the conditional n and
imperative j endings are all added directly to the stem (all this is communica-
ted by the code C = 1), the word has back vowels (D/I = 1), requires no
complements (D/2, E, F = 0 00 00), and contains no derivational suffixes

(G = 0).

2. In many cases the dictionary will serve as a source for example
words: in such cases the reader will be looking not for a particular word, but
from the coded information can find one or more examples for a particular type.
Thus:

a) To find an example (e.g. for use in language teaching) of a Hungarian
word with four roots, we can open the book to any page and run down the
columns of numbers under heading A, page after page. Although there are very
few examples of such words in the ErtSz., in a few seconds, or minutes at
the most, we will run across one or two places where Column A contains a 4.
These wiill be the desired four-root words.

b) Similarly, to find an example of a word which belongs at once to
three different parts of speech, we can open the book to any place and run
down the list of numbers under heading B. This time we will find examples much
guicker and in greater numbers than in the preceding case. In the same way,
of course, looking at the entries in Column B we can find not only the words in
three categories, but also the words in any particular combination of categories,
as for example adjective-adverb-noun (B = 362), or, in two categories, noun-
adjective (B = 23), sentence word-noun (B = 112), etc.

c) To find examples of a few pluralia tantum, (although since, as
is well known, Hungarian has few such words in comparison with the neigh-
bouring Indo-European languages, and we hardly came across any in preparing
the materials in the ErtSz. for the machine, this example is given mainly for
the sake of argument) we can run down the columns headed by D. Wherever we
find 00, and in Column B there is a 2, 23, 32, etc. indicating a noun, we
have found a plurale tantum, since the code D = 00 means that there are
no forms in the singular. Similarly we can find the singulare tantum

words by looking for code 00 in Column E.
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d) To find the nouns whose nominative singular ends in -ok (as: kalapok
"hats’) and not -ak (as: hadzak 'houses’), we look for nouns that have code 02
or 22 in Column E. (Remembering that code 22 also symbolizes the plural
ending -ok, with the difference that these forms are rarely used.)

e) To find examples of nouns which may occur with either front or back
vowel endings, we can look in any of Columns D, E, or F for double codes of
which one number is greater than 3, the other less than 3. (Here also checking
to see which words are nouns by looking at Column B.)

f) Is there any regularity to be found among the nouns ending in -b with
respect to their third person singular possessive forms - which nouns take an
ending with -j- and which without (cf. lab 'foot’ - laba: comb ’thigh’ - comb-
ja)? Let us open the book to the section containing words ending in -b, and
group together the nouns coded 1 or 4 in Column F and those containing 2 or 5
(i.e. grouping together forms taking endings -a, -e and in another group those
with -ja, -je). In about 10 or 15 minutes the reader should be able to find a
simple rule to answer this question. (The question is asked provocatively on
our part - we do not give the answer here, trusting that the reader will want to
find it out himself.)

In examples c) - f) we assumed that in running down the columns to find
a specific type, we were looking at not just one column, but also at another,
Column B, to make sure that the word with the required code was indeed a
noun. There are other occasions as well wben it may be necessary to look at
two columns of numbers at once. Here we will just refer to the case in which,
for example, root words of some type are sought. In this case we must
consider the first column (A) and the last column (G). Naturally a root word
will be found when A = 1 (meaning: ’'consisting of one root’) and G = 0
(meaning: 'containing no derivational suffix").

And so forth - we hope that the reader will be able to use this book not
only for the purposes mentioned in the above examples, but for various uses

not even imagined at the present time by the compilers.
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About the Appendix

The Appendix contains the summaries of the data, which it has by now
become traditional to include, concerning the ends of words. It was possible to
give information based on the last phonemes of the words, and not just on the
last letters. On the other hand, the data on the final digrams, trigrams and
tetragrams of words are based on letters.

The Appendix also contains summaries of data which, while not directly
related to the ends of words, are easily obtained as a result of the method of
preparing the data for machine handling. Specifically, we included on our
punched cards more than the information reproduced in this book. Besides the
data reproduced in the Dictionary and described above, our cards contain codes
for: the number of meanings of the word, the stylistic characteristic of the
word (these both based on the ErtSz.), the origin of the word and the length of
the word. This last item was computed and recorded in the cards automatically.
On the basis of these data we were able to include in the Appendix the following:

a) The distribution of the words in the ErtSz. according to length.
Similar data on the length of words can be found in the work of Brown for
English and Josselson for Russian. (In this connection, however, we must
point out to the reader, that the distribution of words according to length
depends also on the number of words included, so that our results may not be
directly comparable with those obtained for Russian, and even less so with
those for English.

b) The distribution of the complete vocabulary of the ErtSz. according to
the number of meanings of the words, i.e. how many words have one meaning,
how many two, etc. As far as we know, such computations based on dictionaries
have been made before this only by H. H. Josselson for Russian; at the time
of this writing, however, his results had not yet been published. In order that
the Hungarian results may be related to some others, therefore, we publish
in the Appendix also the results of our own manual calculations based on a part

of the Ushakov Russian dictionary.
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c) We also include four style lists. The lists include all the words
the ErtSz. for which in the heading immediately following the entry word, the
stylistic indication "child language"”, "onomatopoeic", etc. was given, but
including these words only if the style marker referred to the word in all of
its meanings. Every style list was produced by the machines in both normal
and reverse-alphabetized order. In the Appendix we give the child language and
the new words in reverse-alphabetized order, and the onomatopoeic and
descriptive words in normal alphabetical order, as this arrangement seems the

most informative.

in



Sample page from the Dictionary

POLCOL
FELPOLCOL
GUBANCOL
OSSZEGUBANCOL
FLANCOL
VIHANCOL
LANCOL
ODALANCOL
LELANCOL
OSSZELANCOL
MEGLANCOL
ZOMANCOL
BEZOMANCOL
RANCOL
OSSZERANCOL
SANCOL
ELSANCOL
TANCOL
VISSZATANCOL
KITANCOL
ELTANCOL
KORULTANCOL
ATTANCOL
BONCOL
FELBONCOL
SZETBONCOL
KONCOL
FELKONCOL
TOLONCOL
VISSZATOLONCOL
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KITOLONCOL
ELTOLONCOL
PONCOL
OSSzEKOCOL
HARCOL
MEGHARCOL
VEGIGHARCOL
KIHARCOL
ATHARCOL
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MEGKARCOL
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DUCOL
ALADUCOL
MEGDUCOL
SZAMADOL
HARMADOL
PADOL

VADOL1

VADOL?2

VADOLS3
BEVADOL
MEGVADOL
SZOMSZEDOL
GAJDOL
LANDOL
STRANDOL
GONDOL
ODAGONDOL
HAZAGONDOL
VISSZAGONDOL
RAGONDOL
HOZZAGONDOL
BELEGONDOL
MEGGONDOL
VEGIGGONDOL
KIGONDOL
ELGONDOL
FELGONDOL
ATGONDOL
GRUNDOL
HODOL
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MEGHODOL
KIMODOL
DUDOL
ELDUDOL
KARNEOL
KREOL
CAFOL
RACAFOL
MEGCAFOL
RAFFOL
TROMFOL
VISSZATROMFOL
RATROMFOL
LE TROMFOL
SROFOL
BESROFOL
LESROFOL
KISROFOL
FELSROFOL
csUFOL
MEGCSUFOL
KICSUFOL
ZSUFOL
BEZSUFOL
TELEZSUFOL
®SSZEZSUFOL
ADAGOL
KIADAGOL
MASZLAGOL
MAGOL(1)

R O O O B kB O O R R P O P O O >

R O O B O O O O

R O O O

P R O

i T i

w
NN

B P PP R R R R P R PR R PR P R PP P R R R R RB R

143

i R R R T e

R e = = =

R e

LT S S S S

10
10
10
10
03
03
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

00
00
00
00
02
02
00
00
00
00
00
00
00
05
07
00
00
00
03
00
00
00
03
03
05
03
00
00
00
00

04
01
01
01
02
22
01
03
01
01
01
01
03
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01

T I T e e e T g T

B R ©

=



144

KEY TO THE CODES

The italic numbers at the right of the individual sections refer to the

page of the Introduction, on which the explanation of the particular codes

begins.
Word D-E-F Nouns and Adjectives
Alphabetical order 27 Nouns:
D E F
A Compoundedness
1 = 1 root 01 at 01 ak 01 a
2 = 2 roots 02 ot 02 ok 02 ja
etc. 03 t 03 K
6 = 1 prefix + 1 root 04 et 04 ek 04 e
7 = 1 prefix + 2 roots 05 ol 05 ok 05 je
8 = 1 prefix + 3 roots
9 = other 29 Adjectives:
B Part of Speech D E F
1 = verb blank 01 an 01 abb
2 = noun 02 on 02 bb
3 = adjective 03 lag 03 ebb
4 = numeral 04 ul
5 = pronoun 05 n
6 = adverb 06 1
7 = verbal prefix 07 en
8 = postposition 08 leg
9 = conjunction 09 W
10 = interjection Two numbers = alternation between two
11 = sentence word allomorphs for the suffix 32-33

G Derivational Suffixes

22 = article 0 = no suffix
33 = participle 1= S“”.ix .at en_d
2 = suffix in middle
999 = other 3 = suffix in middle! and at end

Two or three codes together = word 8 = foreign ending
belongs to more than one part of spech 30 9 = other 34
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C Stem Types Nouns and Adjectives Special Codes for Verbs:

1 haj6, haz 5 bokor, voédor B
2 alma, epe 6 ajté, mezb C (chart, page 36-37)
3 nyar, viz 7 teti, falu D/l
4 ut 8 16, fii D/2, E, F
9 hoé
99 other

Two numbers = stem alternates

between tvo types 31

35
35
35
38






FORECAST 1968-2000 of COMPUTER DEVELOPMENTS AND APPLICATIONS,
Coordinated by Chresten A. Bjerrum, Published by Parsons and Williams,

Nyropsgade 43, Copenhagen, Denmark, 64 pages, S12.50.

The impact of advanced computers and computer developments on every
aspect of life cannot be ignored. The effects are dramatic and far reaching,
touching every human field of endeavor.

To be aware of the development, to appreciate its problems is of utmost
importance. Computer Forecast 1968-2000, analyses and evaluates the social
and technical implications of computer development in the next 32 years.

The method used in the forecast, the so-called Delphi technique, is one
based on intuitive judgements. It is a method of utilizing the opinions of
computer experts and systematizing them in such a way as to avoid inter-
personal contacts. Disturbing influences such as specious persuasion and the
bandwagon effect can thereby be controlled by the coordinators of the forecast.

The forecast is a distillation of the opinions of 250 delegates from 11
countries who participated in FILE 68, an international seminar on file
organization held in Denmark in November, 1968. It is organized around a
sequential series of questionnaires and divided into two major catagories:
computer developments and computer applications.

Twenty-four questions regarding the effect of computer development in
the field of TECHNOLOGY as well as labor, sociology, politics, commerce,

education, science and industry are documented and evaluated.
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Some of the major findings of the forecast summary are:

1. A 50% reduction of the labor force in present industry is expected
by the late 1980's. The reduction will be partially compensated by
shorter working hours and by absorption of workers by new
industries; but the problem of unemployment is expected to be much

more serious in the future than it is today.

2. In the year 2000, all major industries will be controlled by computers.
Small industries will not be automated to the same extent, nor is

it expected that many w ill exist by then.

3. The influence on the medical profession by EDP is expected to be
extensive. By 1975, treatment of patients in major hospitals will be
controlled by computers and by 1980’s a majority of doctors will
have EDP terminals for consultation and will be able to give reliable

diagnosis by computer.

4. The future software will, to a large extent, be built into the
hardware by late 1990’'s and computers which learn from their own

experience will exist before 1989.

5. In spite of advanced technology, computer prices are expected to

decrease by a factor of 100 by the end of the 1980’s.

The next 32 years are expected to bring fantastic new developments
technically and socially. Computer Forecast 1968-2000 focuses on these

developments and analyzes the outcome.
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