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Sound examples (Click on each sound below to hear the example):

Pure_up.wav
Pure_down.wav
Complex_up.wav
Missing_fundamental.wav

These examples illustrate the sounds used in our study. Each example consists of two
alternations of a pure or complex tone pair. All sequences are .wav files (sample rate =
44100). For the complex tones, the relative amplitudes of the components is: 1.75, 1.25,
and 0.75 (from low to high frequency). Both the complex tones and the pure tones have
been amplitude-modulated at 41.5 Hz. Each .wav file is 8 seconds long (689 KB). We
suggest listening to the sequences with good-quality headphones or speakers, as they can
sound distorted when played over built-in computer speakers.

Details of MF tone complexes

The frequencies in the missing fundamental stimulus (650, 950 and 1250 Hz) are
separated by 300 Hz but are not integer multiples of 300 Hz or of any frequency in this
range. Thus they form an inharmonic complex from which the MF may be extracted via
harmonic template-matching processes (Goldstein, J. J. Acoust. Soc. Am. 54, 1496-1516,
1973; Cohen, M., Grossberg, S. & Wyse, L. J. Acoust. Soc. Am. 98, 862-879, 1995). That
is, pitch may be extracted by finding a rough match between these frequencies and
integer harmonics of a fundamental in the 300 Hz range (for example, 325 Hz, of which
first three harmonics are 650, 975, 1300). The subjects in our study, as well as those in
previous experiments with inharmonic complexes (DeBoer, E. Nature 178, 535-536,
1956; Schouten. J., Ritsma, R. & Cardozo, B. J. Acoust. Soc. Am. 34, 1418-1424, 1962),
tend to perceive the missing fundamental at slightly higher frequencies than would be
predicted by examining stimulus waveform periodicities.

Perceptual tests

Matching perceived pitch using pure tones

Before MEG recording, all subjects participated in a perceptual experiment in which they
matched the perceived pitch of the tones used in this study. In each trial of this
experiment, subjects heard a tone pair from one condition (for example, Fig. 1a and b),



followed 500 ms later by two pure tones of 400 Hz each, which were separated by 100
milliseconds. Each tone in this sequence was 2 seconds long, giving a total trial length of
8.6 seconds. The initial tone pair was amplitude modulated at 41.5 Hz, while the
following pure tones were not.

Subjects were given a brief description of the concept of pitch, and then told that they
would hear a pair of “warbly’ tones followed by a pair of pure-sounding tones. They
were also told that the frequency of the first pure tone was 400 Hz, and that it matched
the pitch of the first warbly tone. Their task was to adjust the frequency of the second
pure tone to match the pitch of the second warbly tone. They were then allowed to play
the sequence as many times as they liked, adjusting the pitch of the final tone by typing a
value (in Hz) into the computer and listening to the entire sequence until they were
satisfied that they had matched the pitch of the second warbly tone. The computer
recorded the history of their responses as well as their final decision.

After a brief practice trial, subjects performed this procedure for all four conditions used
in the study (that is, pure up, pure down, complex tone up and MF).

Assessing the stability of the pitch percept

To test the stability of each subject’s percept of the MF, we asked each subject to
repeatedly judge whether the complex tone pair 400/800/1200-650/950/1250 went up or
down in pitch. Tone pairs occurred at the end of one of two types of context sequences.
The first type consisted of alternating 400-500 Hz tone pairs, that is, a ‘low-high’ context
sequence. The second type consisted of alternating 400-325 Hz tone pairs, that is, a
‘high-low’ context. Each member of each tone pair was 1 second long, and all tone pairs
were presented with 41.5 Hz AM. Context sequences consisted of either three or four
repetitions of the context pair followed immediately by the complex tone pair. Subjects
were not told that the tone pair they were judging (that is, the final tone pair) was the
same on each trial. Subjects judged 30 tone pairs in each of the two contexts in a
randomly intermixed fashion.

We reasoned that if a subject’s percept were unambiguous, they would not be influenced
by context. For all MF subjects, each subject in this group judged the tone pair to go up
in pitch for all 60 trials. Further testing revealed that these subjects heard the tone pair go
up in pitch whether or not AM was used, ensuring that their lack of MF perception was
not due to amplitude modulation.

In the MF" group, 7 out of 10 heard the tone pair go down in pitch on all 60 trials. The
remaining three subjects showed an influence of context, and tended to perceive pitch
movement in the opposite direction of the context sequence (that is, after a low-high
context, they tended to report the pitch of the target tone pair as going down, and vice
versa). Data are as follows:

Subject BV Context




Low-high Hi-low
Percept Up 5 27
Down 25 3
Subject KL Context
Low-high Hi-low
Percept Up 10 21
Down 20 9
Subject MP Context
Low-high Hi-low
Percept Up 9 13
Down 21 16

(1 response missing)
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