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Introduction

Segregatiorphenomenaare often studied
using the "double-vowel" identification task:
subjectsare presentedvith stimuli containing
two vowels, andequestedo identify both of
them [1]. The number of trialsn which both
vowels are correctly identified (combination-
correct score) is used as a measure of
segregation. This technique has several
drawbacks:a) The taskis oftentoo easyand
may lead to near-perfectidentification in all
conditions (ceiling effect); b) Sindke subject
must always answertwo vowels, cues that
signalthe multiplicity of sourcesare ignored,;
c) The combination-correctscore does not
reveal eventualasymmetriesdoetweenvowels
within a pair.

This paper reportseveralmodificationsof
that paradigm:an inter-vowel level mismatch
was introduced to reduce ceiling effects,
subjectswere allowed to answerone or two
vowels, and identification was scored
separately for each vowel in a pair
(constituent-correct score) [3,4].

Methods

Subjectswere presentedwith stimuli that
contained either oner two vowels, andwere
requested to give either ooe two responses,
ratherthantwo asin the classictask. Vowels
were syntheticJapaneseowels (/a/,/il,/ul,/e/
and /o/), synthesized &ps of 125and132.5
Hz [2]. They were mixed to obtain double
vowelswith AFps of 0 and6%. The relative
level betweenvowelswas-20 dB, -10 dB, O
dB, 10 dBor 20 dB. Stimuli were200 msin
duration,with 20 ms raised-cosineonsetand
offset rampsAll stimuli weresetto the same
RMS level before presentation over
earphones, at soundpressurdevel of 63-70
dBA. A completestimulus set contained840
stimuli (240 single and 608oublevowels)in
randomorder. A sessiontypically lasted1-2
hours. Each subjeg@erformed5 sessionspn
separatedays. There were six subjects, all
native speakersof Japanese.For double
vowel stimuli, each responsewas scored
twice, once for each constituentvowel, to
obtain constituentcorrectidentification rates.

The number of vowel§l or 2) respondedor
each stimulus was also recorded.

Results

The number of vowels responded is
plotted in Fig. 1 (top). At unison, subjects
tended to hear two vowels when the
constituentshad the samelevel (0 dB), and
onevowel when either vowel dominated.At
AF0=6% the pattern was similar, but the
number of vowels respondedwas larger.
Constituent-correct identification rates are
plotted in Fig. 1 (bottom).ldentificationrates
improved with target level, and were better
when there was AFQ of 6% than at unison.
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Fig. 1. Top: numberof responsegor
eachdouble-vowelstimulus. Bottom:
target identification rate. Abscissa:
level of target relative to ground.
Rightmost point is for single vowels.

"Best" level mismatch

The AFQ effect was largestat -10 dB,
suggesting thathis level mismatcheffectively
reduced ceiling effects. Howevéhe increase
in effect size would be uselessif variability
alsoincreasedn the sameproportion. Fig. 2



showsthat this was not the case:the ratio of
the AFQ effect (differencein rate betweenO
and 6%) to its standarddeviation calculated
over subject, sessionand vowel pair, was
also largest at -10 dB.

increasedrom 50 % (at unisson)to 90% (at
AFQ=6%), whereagpreviousstudiesreported
effect sizes of 15 to 30% [4]. Our larger
effects were presumablydue to the one-or-
two response task we used.

1.4 In order toquantify the differencebetween

: /\ tasks, we performedtwo new experiments.

o 1.2 In the first, double vowel stimuli were
/ \ constructedwvith atargetlevel of -15 dB and

= 1.0 —, \ AFgs of 0 and 6.45%. The subjectswere
O 08 allowedto answeroneor two vowels. In the
§ \ secondexperimentstimuli and subjectswere
o 0.6 the same, but subjectshad to respondtwo
© 04 \ vowels for every stimulus, whether or not
(T \ they heard them. Results for both
< 0.2 experiments are plotted in Fig. 3.
\. Identification was betterwhen subjectswere

0.0 I forced to respond two vowels, but the

increase was greatest at unisson. The
consequence was a smaller effect size.

Conclusion
Reducing the level abnevowel relative to
the otheravoidsceiling effects. Allowing the
subjectsto answerone or two vowels makes
the task easier, gives larger effects, and
1.0 produces a measure of segregation: the
' numberof vowelsrespondedTogetherthese
modifications make the double-vowel
identification paradigm more sensitive.
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Fig. 2. Ratio betweeneffect sizeand
effect standard deviation.
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Fig. 3. Identification rate as a function
of AFQ, for both tasks.

For experiments that involve a small
perturbationfrom a baselinecondition, it is
important that baseline identification heither
too high (to avoid ceiling effects), ntwo low
(to avoid floor effects andubjectfrustration).
For a baseline condition of AFQ=6%, a
relative targetlevel of about-15 dB should
give anidentificationrate of about70%. For
a baselinecondition of AFp=0, alevel of -5
dB would be moreppropriateThe bestlevel
to avoid ceiling effects depends on the

particular experiment planned.

One-or-two response task

At 0 dB relative level, the AFg effect we
found was larger than effects previously
reported: the combination-correct rate

concurrent harmonic and inharmonic vowels: A
test of the theory of harmonic cancellation and
enhancement." J. Acoust. Soc. Am. 97, 3736-
3748.



