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7. INTRODUCTION

The linguistic hedges are very importent in & fuzzy seman-
tics which is a model of the semantics of natural language.
‘hey form a subclass of adverbials which make the meaning of
3 verbal expression more exact. From the point of fuzzy sets
theory they modify the membersnip function of a fuzzy set.
Another property is that they induce ordering of the universe
U. ‘e shall, moreover, suppose that this ordering is linear
and that the cardinality of U is at most that of continuum,

in this paper, we summarize shortly the present stage of
lincuistic hedges in the fuzzy sets theory. In the section 3
an empirical model of the hedge "yvery" is proposed and shortly
discussed.

©. LINGUISTIC HEDGES IN THE FUZZY SETS THEORY

Let 4 be a verbal expression. Its meening is a fuzzy set
4 ¢ U, Ve shall suppose for simplicity that U £ Real numbers.

Tet m be a linguistic hedge., It is adjoined an asgociated
function

Asf% : L =L
where L is the set of grades of membership (usually L = <0, 12).
Then the meaning of w4 is
i(m4 ) = Asf, o A

where A = M(#) is the meaning of & .

The following condition must hold for arbitrary associated

function:
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for every «, ¢ I, and natural number k. It states that "appro-
xirmately equal"™ arguments make the values of associated func-
tion "approximately equal", too.

Wour basic Ffunctions from Ll are introduced (L = {0, 12):
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Using these functions, we construct associated functions of

the following hedges:

s

ver Asfvery(d) = CON(at) =
more or less ASfmore or less(oﬁ) = DIL(x)

) 3
highly Asfhighly(d) =
roughly A8 oon1y (%) = DIL(DIL(a)) = -+ 4a’- ga’r 4 e
rather Asfrather(d) = INT(CON(=t))

= (20" ax?)v (2o v hal- 1)

Slightlx ASfSlightly(d) = NORM(o A “CON(x))

(A A (1 = "))
Vs -1

411 the associated functions fullfil the condition (PO).,

3, EMPIRICAL HODEL OF THE HEDGE WYVERY"
The linguistic hedge "very" is the most freequently used
hedge in applications of fuzzy sets. The following model is

based on empirical data [1].
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Lakoff [2] pointed out that associated function of the
nedge "very" does not depend on the grades of membership only
osuf also on the elements of the universe U,

Jiven & sufficiently rich set 7 of verbal expressions.
Jsing the ordering of U they can be characterized as follows:

a) There exest couples of expressions A'jﬁ'd‘ which we

shall call polar couples, A typical example are e.g.

"small, good", "young, old" etc.

o) The other expressions are not members of any polar coup-
le and we shall call them non-polar. A typical example
is "average".

The characterizing points m, s, v & U should be determined

fulfiling the conditions

vy

TN

Ym s £V .
b) for any HAe T
Supp(A) ¢ <m, v
where A = M(#) and Supp(A) is support of A.
¢) The element 8 is in some sense among all the polar

couples \d*,,zi'eT. It will be called gementical center

of U,

‘he elements m, 8, v are determined ambiguously. Their
exact position is subjective dependent on concrete situation.
Jupprose that all the o=-cuts Ay of A for any Ae7 are in-
tervals in U and let Ker(A) = {x; Ax = 1} be the kernel of A,

a) Ker(A) ¢ (s, v> then S is polar expression (member of

.’
some polar couple) denoted by A and its meaning by At,

o
~r

Ker(i) € {(m, 8) then s is polar expression denoted
by A4~ and its meaning by A .

¢) sé€ Ker(A) then & is non-polar expression denoted by



0
4 with meaning AO.

The hedge "very" modifies membership function in two ways:

a) It holds for width of all o« -cuts (intervals of real
numbers by presumption)
[(very A),l £ 1A,]
where very A = M(very $ ) .
%) The membership function of the fuzzy set A = M(#4) is
- moved to the right (towards v) if # is polar expres-
sion A",
- moved to the left (towards m) if % is polar express
sion &4,
- not moved if 4 is non-polar expression A°,

"The situation can be illustrated on this picture

4-

e demand %o be
Ker(very AY) A {xy, v £

and 1 q Vel =2 10 2,51 = [ 4V x.7] and similarly for the

expression 4~ , Then the meaning of very %4 is the fuzzy set

‘very A) with the membership function

A(x = M(A(x - ay)).8,) if A = AT, or

(very A)(x) = A = AO and x £ S

Alx + M(A(x +8,)).8,) if & = AT, or

A:Aoandxgs

where M(y) is a decreasing function of y and 4, is a number
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he function Ii(y) can be e.g. linear function

M(y) = q = py

where p, G are numbers selected dependingly on the context
and other factors. Probable values of p, q are p & 0,2 ¢ 0.4 ,
TR .0 e 1.4,

1o DISCUSSION

"he model of the hedge "very" presented here differs from
shet in the section 2 by non-exactness of the associated func-
tion., ‘ractical investigation shows that there really exist
sone general laws in the natural language semantics which can
»e quantified. They are, however, non exact which must be
respected also in the fuzzy sets theory. The concrete meaning
of the verbal expression strongly depends on the given situ-
2tion, context, the knowledge of the speaker and listener,
their mood and temperament, and probably other factors. There
is g5i1l much work which has to be done in the fuzzy semantics.
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