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In terms of our riddle-ridden experiment, we would expect that an

"ambiguous" stimulus, say an instance of 5, would be perceived
as /1/ when paired with a higher one, say with a 7 or an 8, which
are overwhelmingly perceived as /n/, but as /n/ when paired with
a lower stimulus, say 2 or 3, which are labelled as /1/ practically
all the time., The study of context effects could be carried out
profitably only with the data from Set II tests, since it was
here that the labelling was carried out with the stimuli arrayed
in discriminatory triads.,
In Fig. € we present the actual and maximum6 context effects
for the following subjects:
BB, SJ, JW and MG ( a poor labeller),
(Points are marked only for such stimuli as did not score 100%
/1/ or /n/, since no worthwhile context effect can be observed
where there is total or very great consistency on the label
assigned to a stimulus,)
Three matters are worthy of note:
a) As is only to be expected, the context effect 1is
greatest for those stimuli which flank the cross-over point
of each particular subject. Moreover, the effect is in
the direction of contrast: if an indeterminate stimulus
must be labelled as either /1/ or /n/, and there is
another stimulus in the triad that is clearly /1/ or /n/,
the doubtful one will be assigned the opposite label,
since it differs (at least) in not being as clearly an
/1/ or an /n/ as the certain one 1is.

b) For most subjects, however, there is an assimilatory

context effect for those stimuli that are closest to the
extremes of the range., It is as if comparison of a 90%
good /1/ with an 100% /1/ made the former "go along" too,

since there is not enough doubt as to 1ts character to

6, 1Ibid, pp. 182-185, for the calculation of actual and maximum
context effects,
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maKe The comparison Crystalllze Tne Jlllerence Lnuo d
contrast. This reversal of the context effect to an
assimilaﬁory one at the ends of the range was not
observed with vowels.

c) For all subjects, the actual context effect is
considerably lower than the possible maximum. In this,
/1/ and /n/ differ most strikingly from the vowels, where
the actual context effect observed was practically as
great as possible, As 1is also natural, the degree of fift
between actual and maximum context effect Increases with
the mediocrity of the labelling: for BB, who has an
extremely sharp cross-over, it makes little difference
what sound a stimulus is paired with, since she labelled
nearly all stimuli very easily and consistently.

As far as context effect goes, then, /1/ and /n/ appear to
group themselves with the stop consonants rather than with the
vowels. This is true at least for the /1/ and /n/ of the Set II
stimuli; we observe, moreover, that they are more "stop~1like" for
BB than for the other subjects in the experiment,

We turn now to the data on discrimination. In Fig. 7 we
present the discrimination functions for Set I stimuli for the
following subjects:

TF (an individual subject, the best labeller of the group)

Overall (group average).

(In each case we show the actual discrimination of the speech
stimuli, the predicted function on the basis of the previous
labelling results, and the discrimination of the non=-speech con=
trol. Each of these is given for 1 step, 2 step and 3 step
comparisons, As was pointed out above, the differences in the.
inténsity "continuum" were not always equal to 1.5 db per step.
This explains the peaks in the non=-speech function, which rises
and falls in approximately the same pattern for all subjects,
good and bad labellers alike,)
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When one compares obtained to predicted discrimination, and
speech to non-speech functions, the two speech functions appear to
agree with one another, rather than with the control. In parti-
cular, the observed speech function dips in agreement with the
predicted curve rather than rising in accordance with the obvious
acoustic differences inherent in the stimuli, and which are re-
vealed by the non-speech control curve, However, the data are in
general so noisy that it is hard to conclude whether the per-
ception of /1/ and /n/ is categorical or not. We must therefore
turn to the discrimination data obtained with Set II stimuli,
Fig. 8 contains the actual, predicted, and non-spéech functions
for the following subjects:

BB (best labeller in the group)

SJ (median 1ébeller)

Overall (group average)s
(As in the Set I results, the curves are presented separately
for 1, 2 and 3 step comparisons,)

The following remarks suggest themselves:
a) The peaks in the non-speech control, in particular,
as well as those in the observed discrimination function,
are in close correlation with the physical discontinuities
in the stimuli, as indicated in Fig. 3.
b) There is some agreement between real and predicted
discrimination, particularly in the case of Overall, and for
2 and 3 step triads, In general, however, the level
actually attained by the subjects is considerably higher
than that expected on the basis of their labelling
behaviour. In this, /1/ and /n/ resemble the perception of
vowels rather than that of stops.
c) All subjects did better on the non-speech control than
on the speech stimuli; in general, the better they were at

labelling, the better they discriminated the non-speech
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control, These results contrast notably with those obtained
by Liberman, Harris et al. on the discrimination of stretches

7

of silence embedded in speech vs., noise, It was found
there that the discrimination peaks of the speech stimuli
were much higher and sharper than any found in the control
data, and from this it was concluded that there had been a

learning effect in the direction of sharpening discrimi-

nation,

Our results seem to point in an opposite direction:
embedding in a speech context clearly blunts the subjects' powers
of discrimination, The question remains as to whether the acous-
tic variable by itself, presented in isolation, constitutes an
adequate non-speech control, It might be interesting to compare
the results reported above with those resulting from presenting
the variable after noise, after a pure tone (at varying frequencies),
after a melody, etc., -- and then varying the duration of the non-
speech frame, etc, At any rate, what constitutes an adequate non-
speech control is far from evident, and 1t would seem that this
concept must be properly clarified before conclusions can be
drawn as to whether acquired distinctiveness or acquired similar-
ity have taken place during the language learning process,

As to whether the perception of /1/ and /n/ is categorical
or not, we have seen that no clear answer is possible on the basis
of the Set I data. For the Set II stimuli, the evidence is con-
flicting, The relative non-sharpness of the labelling suggests
a resemblance between /1/ - /n/ and the vowels: the disparity

between actual and maximum context effects poilnts, on the contrary,

7. A/M., Liberman, K.,S. Harris, P, Eimas,L, Lisker and J, Bastian.
An effect of learning on speech perception: the discrimination of
durations of silence with and without phonemic significance,

Lang. and Spch, 4, 175-195 (1961),
3. Ibid. p. 189,
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to similarity with stops. The discrimination data, finally,
suggests non-categorical perception, in that all subjects, in
particular the best labeller in the group, were well able %o
discriminate within the categories, despite the fact that the
same label had been assigned to the stimull contrasted.

Tt is not quite certain, of course, that the high level of
intra-category discrimination shown by the subjects can count as
adequate proof of non-categorical perception for /1/ and /n/.

It is quite apparent that in great part the subjectg success in
discriminating among stimuli was due to their ability to "seize"
on the inherent discontinuities of the continuum, even when
listening to the stimuli in a speech context. We are thus unable
to say how they would have discriminated within the domains of
/1/ and /n/ if these had in fact lain on an acoustic continuum
of genuinely equal steps, t can be argued, however, that with a
true continuum the observed discrimination would hardly have
fallen to the near chance level of the predicted function: it
appears more likely that the observed discrimination would

smooth out and lose its jagged outline while remaining above the

predicted level, where it quite clearly lies, at all points, for

most subjects,
As for the question of an "equally graded" acoustic continuum,
we are faced here with a truly basic problem for which there is at

present no answer: namely, what constitutes a gpeech-like acoustic

continuum, The question is essentlally identical with the issue
raised earlier, concerning the nature of non-speech controls, We
have in fact no guarantee that "equal steps"” on the synthesizing
end will in any way correspond to equal steps in perception,

even in the 'non-speech'! sense, In this connection it might be
pointed out that though the physical discontinuities necessary for
proceeding from /1/ to /n/ on the formant synthesizer were spread

out over the continuum in an obJective and impartial fashion (Fig.E)
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they did not have the same effect at all points. To Judge by the
discrimination curve of the non-speech control, the discontinuities
were more noticeable towards the /1/ end of the continuum (lower
numbered stimuli). This is quite understandable in that one of
the cues for /n/ is a reduction of the intensity of the resonant
portion, It thus appears that an equal amount of frequency shift
in the formants is more noticeable when the intensity is increased,
as at the /1/ end of the continuum,

We must thus leave open the question of whether /1/ and /n/
are indeed not perceived categorically, and stress again the need
for clearer definition of what constitutes an acoustic continuum,
particularly in cases like the one discussed here, where a plurality

of acoustic variables is involved.
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