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On Measuring Fuzziness:

A Comment on

“A Fuzzy Set Approach to Modifiers and Vagueness
in Natural Language”
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SUMMARY

Hersh and Caramazza's application of fuzzy set theory to vagueness in natural
language is criticized for including in their measures of fuzziness responss vari-
ability due to experimental and statistical procedures.

Recently, Hersh and Caramazza (1976)
applied fuzzy set theory to the meaning of
phrases involving modifiers. By giving a yes
or no response, subjects in their four experi-
ments indicated whether a phrase was an
appropriate description of a stimulus. In
particular, phrases including small, not small,
very small, and not very large were judged
with respect to a set of 12 squares varying in
size. The effects of the modifiers in the
phrases could be understood in terms of
fuzzy set theory both for group data as well
as for most individuals.

No argument is made here with the
hypothesis that natural language concepts
are vague or with the claim that fuzzy set
theory is a valuable way to view that vague-
ness { McCloskey & Glucksberg, 1978; Oden,
1977). What is questioned is the confound-
ing of the measurement of fuzziness in
natural language categories with response
variability due to experimental and statistical
procedures.

Consider the following thought experi-
ment. A complete set of 12 squares in
ascending size order is placed before you at
one time, and you are to decide whether the
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word small applies to each square. You
would probably say yes to the first # squares
and no to the next 12 — » squares, produc-
ing a step function, not an ogive. In fact,
you could show no evidence of conceptual
fuzziness. Many other subjects would also
be tested in this experiment and the results
averaged. There would be some variation
across people in the number of squares said
to be small, but each individual subject
would produce a step function. Hence, the
average result would be an ogive indicating
fuzziness, but this would be due to averaging
and would not be typical of any individual.
From such data, one could say that people
have various ideas about concepts such as
small and that this constitutes part of the
fuzziness of their concepts. But this would
only be a claim that words have different
meanings to different people, not that words
can best be described as having fuzzy mean-
ings.

Repeating the same task several times with
the same indivadual subject may be a way
to solve this problem. As an indication that
fuzziness exists, this procedure can at least
show that individuals vary in their use of
language over time (McCloskey & Glucks-
berg, 1978). Whether all such variation over
time should be taken as evidence for
fuzziness is a definitional problem.

Instead of seeing all of the squares at once
in ascending order, consider a second thought
experiment in which vou will see them one at
a time in random order. Each square will be
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presented for only 1 sec, with a 5-sec period
between presentations of squares. Your judg-
ment task will be the same: Does the word
simall apply to each square presented? You
may do worse now, because the task is
harder: You must keep your criterion in
memory if you are to be as consistent as you
were in the initial thought experiment. Since
you probably could not be as consistent, you
would show some response variability
because of the difficulties introduced by the
change in procedures. Thus, for example, if
you were asked to judge which squares were
smaller than a standard square shown once
at the beginning of the judgment task, you
might still have considerable response vari-
ability even though there is no fuzziness in
the concept smaller than a standard square.

In Hersh and Caramazza’s Experiment 2
(1976), individual subjects were studied
using procedures similar to those of the
second thought experiment. Thus, the
demands of the task itself could have pro-
duced the observed response variability. In
Hersh and Caramazza's Experiment 4, in
which all squares were presented simul-
taneously, the experimental procedure was
unlikely to produce response variability;
however, averaging over subjects could have
been responsible for the reported response
variability., In Hersh and Caramazza’s Ex-
periments 1 and 3, both the procedure and
the averaging could have contributed to the
observed response variability. Thus, based
on their data there is no need to postulate
fuzziness in natural language to account for
the response variability observed.

People can judge some things extremely
well (Stevens, 1975) and others quite poorly
(Nisbett & Wilson, 1977). If people are as
good at judging their use of linguistic terms
as psychologists and linguists usually assume,
then there is a simple way out of this
methodological dilemma. If you want to
know what people do, just ask them.

Consider a third thought experiment. You
are presented with all 12 squares in ascend-
ing order, just as in the first thought experi-
ment, and are asked: “Relative to the 12
squares shown, what percentage of the time
would vou consider the term sinall to be
appropriate for each square?’ You respond
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in percentages, not in zeros and ones. You
could give a step function. but more likely

you would give a smooth ogive curve. This

experiment is not perfect. since you could be
highly influenced by the wording of the
instructions, but at least the response mea-
sure used gives vou the freedom to provide
an indication of the fuzziness of your
concepts.

The three thought experiments just de-
scribed were actually carried out. In the first
experiment, 17 undergraduate volunteers
were asked: *‘Relative to the 12 squares
shown, for which of the squares would you
consider the term small to be appropriate *
Indicate your judgments by writing a ‘yes’
or a ‘no’ on the lines beside the squares.”
The squares were all displayed in order on
an 83 by 11 in. sheet of paper. Although the
squares were smaller in absolute size than
those used by Hersh and Caramazza (1976),
their relative sizes were the same. All sub-
jects responded with step functions. The
average curve was an ogive. In order to
quantify these results, Hempel's (1939)
formula for vagueness presented by Hersh
and Caramazza was applied. The formula
produces a minimum vaiue of zero when ail
responses in a set are either ones or zeros
and a maximum value of one when all
responses in a set are 509%. The vagueness
of all individual responses had to be zero,
because individuals could only respond with
zeros or ones. The vagueness of the grouped
data was .15.

The next thought experiment was divided
into two groups. The first group was a repli-
cation of part of Hersh and Caramazza's
Experiment 1. Nineteen subjects were pre-
sented with written instructions informing
them that after viewing 12 squares in in-
creasing order of size, they would be asked
to judge whether the term small was appro-
priate to each of 24 squares shown in a ran-
dom order. Following Hersh and Caramazza.
the squares were individually projected on a
screen for 1 sec with 3 sec between squares
for the subjects to record their judgments.
The second group of 19 subjects had a
procedure identical to that of the first group
except that their task was to judge whether
the squares shown were smaller than a
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Figure 1. A comparison of judgments of small and
smaller than a standard.

standard square: a 16-in. square that was
the sixth smallest square in Hersh and Cara-
mazza's series of 12 squares. The standard
square was shown once, immediately before
the judgment task began. Because there is
no fuzziness in the concept smaller than a
16-in. square, all response variability ob-
served in this smaller than group must be
due to factors other than conceptual fuzzi-
ness, namely judgment, memory, and per-
ceptual errors. The results are presented in
Figure 1. Quantitatively, the vagueness for
the small group was .27, whereas the vague-
ness for the smaller than group was .17.
Thus, approximately 63% of the vagueness
observed in judgments of small can be attrib-
uted to factors other than fuzziness in the
concept sitall. Because the results of the
small group are quite similar to Hersh and
Caramazza's results (see their Figure 1), it
can be assumed that about 63% of the
response variability they present in their
Experiments 1-3 is also due to the judgment
task itself rather than to fuzziness of the
concepts they studied.

In the final experiment, 19 subjects were
presented with all 12 squares on a sheet of
paper, as in the first thought experiment.
Theyv were asked to indicate the percentage
of time they would consider the term small
to be appropriate for each square rather than
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just whether the term small was appropriate
or not. All subjects’ responses showed a
gradual increase: That is, there were no step
functions. The vagueness calculated for
individual subjects ranged from .21 to .83,
with a mean of .51 (SD =.18). Thus.
according to subjects’ direct estimates, there
is considerable fuzziness in the concept
small—more than one would estimate from
combining errors in a judgment task with
individual differences.

The point of this reply is more than the
methodological one of introducing a different
measurement technique for fuzziness, Psy-
chology cannot advance by ignoring its old
knowledge when it embraces the new. The
argument about individual versus group data
for estimating fuzziness is a classic one in
psychology; it is the same as the argument
about all or none versus incrementai learn-
ing (Millward, 1971). Averaging step func-
tions vields an ogive curve. The argument
about judgments comes from classical psy-
chophysics. The task used by Hersh and
Caramazza (1976) can be viewed as a mod-
ified method of comparison where the stan-
dard stimulus is internal or as a category
classification task. From psychophysics, we
understand a great deal about “errors” in
this task, especially about how the range and
magnitude of recently presented stimuli
affect the classification of the current stim-
uius (Gravetter. & Lockhead, 1973 ; Helson,
1964 ; Parducci, 1963). These “errors” are
not random ; they can be predicted with some
accuracy. To lump these sources of response
variability together and label them as fuzzi-
ness in a linguistic term masks what fuzzi-
ness might actually exist.

Response variability is not by itself evi-
dence for fuzziness in linguistic terms. Re-
sponse variability in the judgment of a term
could occur for many reasons: variance
within individuals due to fuzziness in the
term itself, variance between individuals due
to different linguistic usage, variance com-
mon to all experiments of the tvpe performed
whether thev involve fuzzy concepts or not,
random error variance, and so forth. These
cannot he pooled into one large fuzziness
term. In order to measure fuzziness, fuzzi-
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ness must be operationally defined and the
factors included in the definition must be
isolated.
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