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Memory psychophysics for pyridine smell scale

NAOYUKI OSAKA
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Power law exponents for perceived and remembered pyridine smell were obtained. The result
indicated that the size of the memory exponent obtained was about 37 % larger than that of the
perceived exponent for a pyridine smell. The data can be explained in terms of overestimation
and underestimation at the higher and lower ends of the stimulus range employed during memory-
retrieval processes. The stimulus, an unpleasant pyridine odor, has highly emotionally involved
memory-coding properties and appears to be over- and underestimated at the upper and lower
extremes of the stimulus range, respectively, during memory processing.

Several recent investigations have indicated the similar-
ity of perceived and remembered (i.e., memory-retrieved)
magnitude in visual perception (e.g., Kerst & Howard,
1978). In several studies using visually coded mental
representation, subjects were asked to make internal
psychophysical judgments based on memory representa-
tions when they were asked to remember and compare
the assumed sizes of two concrete objects from memory
(Moyer, 1973; Osaka, 1983). It seems that this well-
established method for investigating psychophysical judg-
ment can also be applied to the analysis of memory-
retrieved representation for olfactory stimulus.

In the present study, the assumptions are that (1) the
memory code activated by the memory tag-clue has much
in common with the perceived experience of the pyridine
and (2) a subject can estimate the retrieved pyridine smell
by using a ratio scaling. A psychophysical power law
relating memory processing to perceptual processing was
tested here using a method of magnitude estimation.

METHOD

Stimulus

Six white squeeze bottles (each 25 ml) were fitted with flip-top spouts
and were used for delivery of air-diluted pyridine (CsHsN) (Amoore
& Ollman, 1983; Jones, 1955, 1958a, 1958b; Olfacto-Labs, 1983). The
density of the pyridine was well above threshold and was changed from
1.23 to 3.43 in steps of 0.4 log units. The duration of each stimulus
presentation was approximately 1 sec, and the order of presentation was
randomized for each stimulus. One of six different color chips (i.e.,
violet, green, red, black, yellow, and blue) was stuck on each bottle
as the memory clue.

Subjects
Eight college students with normal olfactory sensitivity, as tested by

Sherman, Amoore, and Weigel’s (1979) pyridine sensitivity scale, served
as subjects.
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Procedure

The subjects made magnitude estimations of each air-diluted pyridine
stimulus that was provided by the experimenter (Amoore, 1970; Guadani,
Buttery, & Okano, 1963). The subjects were asked to rate the perceived
magnitude of each pyridine stimulus 1.5 sec after the offset of the stimu-
lus presentation by assigning the appropriate number from Sherman
et al.’s (1979) scale and trying to commit the stimulus to memory (Osaka,
1983). Each stimulus was rated twice by each subject and the perceived
pyridine exponent was calculated from averaged estimates. The sub-
jects were trained to retrieve each stimulus from memory according to
the color labels (i.e., a paired-associate training for olfactory stimulus
with color). Intertrial intervals were 1 min long in order to eliminate
smell adaptation. The temperature of the experimental booth was kept
at 23°C during the experimental session. Subjects made estimates of
these perceived stimuli from memory 10 days after the learning ses-
sion. The order of memory retrieval was randomized. As in the proce-
dure employed in the percept condition, each stimulus was rated twice
by each subject, and the memory exponent was calculated from the aver-
aged estimates.

RESULTS AND DISCUSSION

The straight line in a log-log plot fitted to the data using
the least squares procedure indicates that goodness of fit
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Figure 1. Log perceived/remembered estimate as a function of log
pyridine concentration for percept and memory conditions. Verti-
cal bar indicates 1-SD unit.
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was fine for both percept and memory conditions
(7 = 0.97 and 0.93, respectively). As Figure 1 shows,
the results suggest that the memory exponent (3,, = 0.52)
was significantly larger (p < .05) than the perceptual ex-
ponent (8, = 0.38). The magnitude of B, is approxi-
mately 37% larger than that of §,. This increase of
memory exponent suggests that retrieved psychological
sensation magnitude is likely to be over- and underesti-
mated at the upper and lower extremes of the stimulus
range, respectively (Osaka, 1984a); however, the esti-
mates for the stimuli in the middle range remained almost
the same for both memory and percept conditions. Since
an unpleasant smell like pyridine appears to be coded in
the memory in a highly emotionally driven manner, pyri-
dine smell is likely to be over- and underestimated at either
end of the stimulus range during memory retrieval.
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