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A central theoretical assumption in classical psychophysics is that people judge the
intensities of stimulus elements; for example, observers directly report the loudness of
a tone or the intensity of a shock. A methodological assumption in classical psycho-
physics is that averaged data demonstrate this theoretical view. It is shown in this article
that both assumptions are wrong and that the psychophysical laws of Weber, Fechner,
and Stevens are not general. Rather, psychophysical judgments are made in relation to
contexts and memories, measures of which provide new information about psycho-
physical judgments and new understandings of channel capacity, the local–global
distinction, and the source of noise in signal detection theory.

Ernst Weber (1846/1965) showed that the
amount by which the intensity,I, of a stimulus
feature, such as its weight, must change for a
difference to be perceived is a fixed proportion,
k, of its magnitude, that is,�I/I � k. This is
referred to as thejust noticeable differenceand
is known as Weber’s law. On the basis of this
finding, Gustav Fechner proposed a ruler to
measure psychological magnitudes that he pub-
lished in 1860 in hisElements of Psychophysics.
His insight became an important basis for the
creation of psychology as a science because it
promised scales for measuring psychological
events. His resulting law is that the psycholog-
ical magnitude,R, of a stimulus element,I,
equals the logarithm of its physical magnitude
multiplied by a constant,k: R � kLogI.Nearly
100 years later, S. S. Stevens (1961) suggested
replacing this law with his own law,R � aI�.
Other authors have suggested related equations,
all of which make the same theoretical and
procedural assumptions discussed subsequently
(cf. Luce & Suppes’s, 2002, review), and so
they are considered together.
There are at least two excellent reasons for

continued support of these laws: They conform
to intuitively appealing theoretical ideas, and
their expressions excellently describe thousands
of data sets. Nonetheless, the laws are not gen-

eral across environments, and the measures
used to support them mask what people actually
do when they attempt to judge an element of a
stimulus event. Thus, perhaps extending the
work of Stevens, who wrote, “To honor Fechner
and repeal his law” (1961, p. 80), one purpose
of the present article is to honor Weber, Fech-
ner, and Stevens and to repeal their laws.
First, however, it should be noted that data

supporting the classic theories are easy to obtain
and are compelling. For example, to examine
Stevens’s law using the method of magnitude
estimation, which Stevens created for this pur-
pose, you can select several values along some
intensive dimension. You might use six light
intensities. On each of many trials, randomly
select one of the lights and present it separately
on a fixed background. For the first light, tell an
observer to label the intensity “100.” Then turn
that light off and present the next randomly
selected light, and ask the observer to judge its
brightness relative to the “100” light with the
instruction that “if it appears half as bright it
should be labeled 50, and if it appears three
times as bright it should be called 300.” Then
ask the observer to judge a third light in relation
to the second light, a fourth in relation to the
third, and so forth, for many trials. You might
collect about 30 judgments for each of the six
randomly presented lights.
Now, plot the average response to each light

against the logarithm of its physical intensity
and connect the dots. I can confidently predict
the result is such that a best-fitting straight line
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will be consistent with Stevens’s law,R� aI�.
This is a good classroom or laboratory exercise,
because the results are so regular they seem
almost eerie to beginning students. How, then,
could one not accept Stevens’s law?
Other measures are used to test the other two

classic laws, wherein again the outcomes usu-
ally conform compellingly to the equations.
Many such findings are reported in the literature
as consistent with the underlying thesis in Fech-
ner’sElements of Psychophysics, which is that
people abstract and judge the intensity of some
element of a stimulus event. Nonetheless, two
difficulties with all such studies call this inter-
pretation into question.
One difficulty with the classic theories is the

assumption that people judge the physical in-
tensity of an attribute of the stimulus. For the
light intensity example, the assumption is that
luminous intensity determines brightness. Ac-
cordingly, each response is defined as a match
to the light’s intensity adjusted by different
(usually) constants in each case:R � aI� for
Stevens’s law,R � kLogI for Fechner’s law,
and�I/I � k for Weber’s law.
However, the intensity of the light itself

seems never to be directly available for judg-
ment. As simultaneous contrast shows, the
brightness of any light depends on its environ-
ment; the same light appears black, gray, white,
or colored depending on its surroundings. Ac-
cordingly, if the brightness study is conducted
again but with a different background, the data
will be different. Indeed, they will be markedly
different if some of the judged lights are less
intense than the background and others are more
intense. Hence, it cannot be just the light that is
judged. Furthermore, image stabilization re-
search shows that each light quickly disappears
if it does not change over time at the receptors.
Thus, again, intensity is not a sufficient defini-
tion of the stimulus.
A more correct definition of the stimulus is

that the perception of the brightness of a light is
a function of energy differences over time and
space. Therefore, a more correct definition of
the processes involved in responding to that
stimulus is that judgments are based onrela-
tionsbetween the stimulus and its context rather
than on the intensity of an element or attribute
of the stimulus (Lockhead, 1992).
A second difficulty with the classic presenta-

tions is the incorrect assumption that responses

do not depend importantly on factors that are
seemingly controlled. Three such confounding
factors are considered briefly here: stimulus
range, response processes, and event sequences.
Concerning sequences, and again using

brightness as the example, consider the case in
which a light repeats on successive trials during
a psychophysical scaling study. If there are five
different stimuli in the task, such repetitions
will occur on about 20% of the trials. If judg-
ments are independent of sequence, the repeat-
ing lights should be perceived and reported as
equal because they are in fact identical. But the
two stimuli are not usually judged the same.
Rather, the second of these two lights tends to
be judged brighter than the first one if the light
that just preceded these two was dim, but this
second light tends to be judged dimmer than the
first one when the light two trials earlier was
relatively intense or bright. The first interpreta-
tion to account for this result was that the first
light assimilated toward what preceded it (and,
not discussed here, as contrasted to earlier
events; Holland & Lockhead, 1968). This inter-
pretation was later replaced with the suggestion
that the perception or memory of the first light
assimilates toward the already-biased memory
of what preceded it, and the response to the
second light is partially determined by the ear-
lier events (Lockhead & King, 1983, Equa-
tions 8 and 9; see also interpretations by Braida
& Durlach, 1988; Laming, 1997; Luce, Green,
& Weber, 1976; and Treisman & Williams,
1984).
Although sequence effects have been widely

studied, the issue has been largely ignored in
terms of its effect on psychophysical scaling.
Apparently, this is for two reasons. First, these
effects are extraneous to the theory pursued.
Perhaps, just as air interferes with measures of
the gravitational acceleration of falling bodies,
these factors are annoying interferences to be
ignored or to be averaged away. Second, certain
such effects are invisible in the ordinarily re-
ported averaged data and so are often undetec-
ted by the experimenter.

An Alternative Theoretical Perspective

A different issue from these technical con-
cerns is the general approach taken to under-
standing psychophysical choice. The classic
view is directed toward measuring thresholds
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(Weber’s law) and scales (Fechner’s and
Stevens’ laws) wherein it is assumed that people
abstract an attribute or element of a stimulus,
such as the weight of an object, and judge it in
much the same way that a balance pan abstracts
the weight of an object. In this manner, the
classic psychophysical approach mimics classi-
cal physics.
The alternative theoretical view offered here

(see also Lockhead, 1972, 1992) is based on
evidence that people cannot abstract elements
and on the assumption that organisms did not
evolve for this purpose. There is no a priori
reason to expect people to be good balance pans
or light meters or sound meters. Rather, among
many other pressures, people evolved to detect
and identify objects and situations in complex
and ever-changing worlds. For these purposes,
what must be abstracted and judged from the
stimulating environment is not the intensity of a
feature of an object but the object itself.
Serving as a meter to measure elements

would interfere with this goal of identifying
objects because, to repeat a prior example
(Lockhead, 1992), the light coming from the fur
of a moving tiger changes as the tiger runs in
and out of the shadows, while the variously
changing object must constantly be perceived as
a tiger. This cannot be accomplished by ab-
stracting the intensity of the light coming from
the fur because that light changes almost ran-
domly and thus is not informative. Rather, this
is accomplished by processing some form of
energy differences.
According to this view,object constancy is

fundamental to perception and attribute scaling
is not fundamental. Measuring the light inten-
sity of the tiger’s fur can only interfere with the
object identification process, because that inten-
sity changes from moment to moment; how-
ever, if what we measure is some sort of relation
or difference between that energy and surround-
ing energies, then the tiger’s appearance
changes very little as it moves about. These
differences or contours are essentially the same
in the light as in the shadow and are the bases
for perception.
The processes involved here may have anal-

ogy to calculus, wherein derivatives of func-
tions provide information about changes and
energy levels are unknown constants. Some
such process must be a basis for the psycholog-
ical constancies that evolved to provide essen-

tial information for object identification. These,
not energy amounts, are the basic psychophys-
ical processes that need to be understood.

Experimental Design in Classical Studies

It is standard experimental practice in psy-
chophysical studies to hold constant everything
that is irrelevant to the task. The logical reason
is that only then can one be sure that experi-
mental results are due to an independent vari-
able, such as light intensity, and not to con-
founded factors. But this practice introduces
two uncontrolled problems.
The first experimental design problem is that

holding everything constant except the level of
the independent variable confounds that at-
tribute or element or feature, such as light in-
tensity, with differencesbetween it and the
background; when only the element intensity
increases in such studies involving fixed back-
grounds, the difference between it and the black
(for example) background also increases, and
thus the ratio between these intensities changes
as well. That is, the magnitude of the element
and the magnitude of the difference or ratio
between it and the fixed background are per-
fectly correlated with one another, and so there
is no way to know, in such studies, which de-
termines the response. As noted earlier, the ob-
verse of this also occurs: The same fixed light
appears brighter on a dark background than on
a light background, which means that brightness
is a function of some difference between the
intensity of the element and its surround, not
simply intensity (e.g., Heinemann, 1955).
A related difficulty with holding all features

constant except for one feature of a stimulus
object is that this confounds the feature with
other stimulus aspects and with the object itself.
As with the background, when the classic pro-
cedure is used, there again is no way to know
whether people initially process the element of
the stimulus as instructed by the experimenter,
process the entire stimulus object, process some
difference between that element and other ele-
ments or features of the stimulus object, or
something else.
I became sensitive to this problem many

years ago while I was conducting a magnitude
estimation study of loudness. Halfway into the
experiment, I intentionally turned the oscillator
dial on the sound generator, which changed the
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pitch of the next tone. As a result, the partici-
pant came out of the booth to report that some-
thing was wrong with the equipment. This
should not happen if people judge only
intensity.
The second experimental design problem is

that the traditional analysis method in psycho-
physical studies is to average all of the re-
sponses to each stimulus across trials. This
practice confounds effects of the stimulus with
effects of relations between it and other stimuli
included in the experiment. One aspect of this
issue is seen in an absolute judgment experi-
ment involving three stimulus tones that dif-
fered only in intensity (Gravetter & Lockhead,
1973). Tones were randomly selected and pre-
sented one at a time for identification on each of
many trials. Two of the tones were held con-
stant throughout the study, whereas the third
tone had different intensities (loudness) in dif-
ferent conditions. In each condition, the observ-
ers pressed one of three keys to identify the tone
on each of many trials. The data of interest here
involve confusion between the two tones that
remained fixed across conditions; responses to
these tones are more variable in conditions in
which the third stimulus is more different from
them. In this particular study, response variabil-
ity increased linearly with the square of the
stimulus range.
This result may be counterintuitive, because

it means that fixed stimuli become more and
more difficult to identify as other stimuli are
made more different from them. One might
expect fixed tones to be easier to identify when
the third one is more different, because then it is
less easily confused with the tones of interest.
(The outcome is essentially the same whether
the third tone is quieter or louder than the two
fixed tones.) To explain this result, we sug-
gested a microscope-type model in which less
detail is seen when the microscope is set to low
magnification (i.e., the field of view must be
large to encompass the entire range) than when
it is set to high magnification (the field of view
is small). In this optical model, just as in the
judgment data, there is a trade-off between
range and precision.
This range model fits the data very well.

However, like so many theories that are well fit
by data, the model is wrong.

Sequence Effects

This range model is wrong because the same
range effects occur within conditions as be-
tween conditions (Lockhead & Hinson, 1986).
Because range models are based on the range of
items in the total set, the optical model does not
predict this result; the reason is that the total set
is fixed when sequence events are measured
within conditions, and thus there is no range
difference. That is, not only is performance
poorer when the range is larger in one condition
than in another condition; performance is also
poorer on trials in which the difference between
successive stimuli within a condition is larger.
This within-trial sequence effect predicts the
overall range effect, but the obverse is not true.
This within-trial effect is quite general; it

occurs in absolute judgment and magnitude es-
timation data, whether there are many or few
stimuli, with a variety of stimulus dimensions,
and when the subjects are pigeons as well as
people (Hinson & Lockhead, 1986; Lockhead,
1992). Apparently, judgments are based on ob-
servers’ comparisons of each stimulus with pre-
vious events.

Are Range Effects a Result of Comparing
Successive Stimuli in Memory?

Range effects occur in psychophysical tasks
because people judge relations between the cur-
rent trial and memories of what preceded it
(King & Lockhead, 1981; Treisman & Wil-
liams, 1984). When successive stimuli are per-
ceptually similar, they are rather easily com-
pared, and performance is relatively precise;
however, when successive stimuli are more dif-
ferent from each other, they are more difficult to
compare, and performance is more variable. In
some psychological tasks, such sequence effects
are called priming effects. According to this
interpretation, performance is poorer (less accu-
rate and more variable) in large range condi-
tions than in small range conditions because the
average difference between successive stimuli
is larger.
Trial-to-trial sequential measures demon-

strate marked assimilation and capture much,
but not all, of the response variance in such
judgment data (Holland & Lockhead, 1968;
Huettel & Lockhead, 1999). This might not yet
be explicit for several reasons, including recep-
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tor noise, overall set effects that are not under-
stood, the fact that observers are not always
attentive, and sequence effects that have not
been measured. Nonetheless, so much response
variability is accounted for by sequential mea-
sures that it is worth reconsidering ideas other
than psychophysical scaling issues that are also
based on the thesis that stimulus features, ele-
ments, and attributes are processed indepen-
dently. Three such ideas briefly considered here
are channel capacity, local versus global pro-
cessing, and statistical decision theory (SDT).

Channel Capacity

Based importantly on work conducted by
George Miller and Donald Broadbent in the
1950s, the concept of channel capacity has be-
come part of psychological thinking. The gen-
eral idea is that the capacity for processing
information is limited. The specific idea is that
there is a surprisingly small limit to the number
of categories into which people can reliably
classify univariate events.
The primary empirical impetus for the idea of

a channel capacity of 7� 2 univariate category
members came from absolute judgment experi-
ments showing that once the number of re-
sponse categories becomes greater than the
channel capacity, further increases in the num-
ber of stimuli or in the spacing between stimuli
do not produce increases in the amount of in-
formation transmitted (Miller, 1956). This ca-
pacity inference generated many theoretical de-
bates, some of which involved independent ver-
sus dependent issues, chunking, and models of
choice; all such ideas are based on the assump-
tion that stimulus elements are what are catego-
rized. Because the core assumption that re-
sponses are made to elements is not supported,
none of these theories are appropriate, and a
different interpretation is proposed here.
In classic studies of channel capacity, just as

in classic psychophysical scaling studies, suc-
cessive stimulus differences are confounded
with the number of categories. This is because
when there are more equally spaced categories
(e.g., stimuli), the average trial-to-trial differ-
ence between successive categories to be judged
is larger. This fact allows the suggestion that the
channel limit is due to differences rather than to
elements or to the number of categories in-
volved in the situation.

Channel capacity arguments are largely
based on absolute judgment experiments. To
conduct such studies, experimenters determine
a difference between two attribute intensities,
such as two loudnesses or dB levels, according
to which these intensities can be discriminated
reliably. Then they add more and more stimuli
with this same spacing to ensure that the dis-
criminability between all adjacent items is ap-
proximately equal throughout the set, and—in
different experimental conditions—they con-
tinue to add items until the information trans-
mitted no longer increases. This information
amount is the measure of the channel limit and
is commonly less than three bits, about five or
six categories. A schematic example may make
the idea clear. An initial stimulus spacing is
selected to ensure that the items can be discrim-
inated along the dimension being examined,
such as X X, where the distance between Xs is
at least one just noticeable difference along the
dimension being studied (e.g., weight). Then
more weights are added to the set to determine
how well they can be identified: X X X X.
Subsequently, more are added in different con-
ditions,X X X X X X X X X, until capacity is
reached, which is when the amount of informa-
tion transmitted in an identification task no
longer increases. Unfortunately, this method en-
sures that overall stimulus range, number of
stimuli, and average difference between succes-
sive stimuli within the study all increase to-
gether and thus are confounded with one
another.
One way to disentangle stimulus number

from successive intensity differences is to in-
crease the physical difference between succes-
sive stimuli in the set while holding the total
number of stimuli constant, such that the spac-
ing across conditions changes, for example,
from X X X X X X X to X X X X X X X.
These added separations between adjacent stim-
uli make them easier to discriminate, whereas
the resulting increased trial-to-trial differences
between successive stimuli make them more
difficult to identify.
In general, as the number of stimulus mem-

bers increases from two to many, and as suc-
cessive stimulus differences increase from
small to large, information transmission in-
creases until a plateau, after which information
transmission no longer increases. This point is
where the advantage of separating adjacent
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stimuli, which makes them easier to distinguish,
is balanced by the disadvantage of increasing
the differences between successive stimuli,
which makes precision more variable. It appears
that channel capacity is largely the result of
these two factors, pairwise discriminability and
successive item differences, and is not associ-
ated with the number of categories.
This conclusion that number of categories or

stimuli is not the limiting factor for performance
is supported by the three-stimulus study de-
scribed earlier in which performance became
increasingly poor as one item was made increas-
ingly more different from the others. Because
this occurs well below any proposed number
limit, channel capacity is not associated with
numbers of categories, as is commonly as-
sumed, but instead is associated with compara-
tive judgments that are noisier when the differ-
ence between successive trials is larger.

Local and Global Psychophysics

Many psychophysicists study stimulus con-
fusion. This category of research is calledlocal
psychophysics“because the focus is on stimulus
changes that are small enough to cause confu-
sions among stimuli” (Luce & Krumhansl,
1988, p. 39). Other psychophysicists deal pri-
marily with stimulus differences that vary over
such a large physical range “that there is no
chance whatever of confusions between the ex-
treme signals in the range” (Luce & Krumhansl,
1988, p. 39). These topics are calledglobal
psychophysics.
One might expect local and global psycho-

physics to be two parts of a common issue, but
this has not been found to be the case. Rather,
relating findings across methods is so problem-
atic that creating a bridge betweenlocal and
global psychophysics has been called “the old-
est theoretical problem in psychophysics[;] it
remains unresolved” (Luce & Krumhansl, 1988,
p. 39). However, it appears possible to reconcile
this issue and place these two areas into a single
framework by using the same argument here as
was used earlier for channel capacity.

Confounding Range and Number

The absolute judgment tasks that provided
the concept of channel capacity involved the use
of large stimulus ranges and thus were classified

under global psychophysics, but the stimuli
used in those studies were selected in pairwise
tasks classified underlocal psychophysics. This
can be seen as follows: In selecting stimuli for
such experiments, one measures discriminabil-
ity between adjacent intensities using a local
technique, such as two-alternative forced
choice. This comparative judgment task is used
to ensure that adjacent stimuli can be discrimi-
nated. It is traditional to use “same” and “dif-
ferent” as the responses to each stimulus in
these studies, but “1” and “2” would work as
well and might better reveal the similarities
between these classes of studies. Here stimulus
range is small, and the range between succes-
sive stimuli is also small.
Ideally, successive pairs of stimuli are se-

lected and measured for discriminability and
then are strung together to create a set of many
stimuli to be examined with global measures
such as absolute judgment or magnitude estima-
tion. In practice, however, once one stimulus
separation is selected by means of a local meth-
od—perhaps the choice is 2 dB for a loudness
study—all adjacent stimuli in the set are sepa-
rated by 2 dB.
On some trials in the global task successive

stimuli are very similar (small range), and on
other trials they are very dissimilar (large
range). The thesis here is that this addition of
different ranges to the initial two-alternative
comparative judgment task produces the appar-
ent (only) discrepancy between local and global
psychophysics. If this is approximately correct,
then:
1. The idea of a channel capacity for numbers

of elements in absolute judgment tasks should
be reinterpreted as a capacity for the precision
of comparative judgments.
2. Local and global psychophysics differ only

in the stimulus ranges studied. People make
comparative judgments in both situations.
3. There is only one psychophysics, and the

local–global distinction should be replaced with
processes involved when people compare their
perception of the current event with memories
of what preceded it.

Statistical Decision Theory: Sensory
Noise or Criterion Noise?

SDT provides valuable information about
discriminability between events and about cri-
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terion placements used for decision. SDT might
provide even more information if one feature of
the theory were used differently: Rather than
treat variability in the data as sensory noise, as
is commonly done, it could be treated as an
effect of memory that shifts the criterion be-
tween trials.
Most commonly, SDT is used with a two-

alternative forced-choice procedure in which
two levels of the stimulus (noise only and signal
plus noise) and two levels of the response
(“yes,” it was a signal or “no,” it was not a
signal) are cast into a 2� 2 matrix. On trials in
which a signal occurs the observer says either
yes or no, and on trials in which there is no
signal the observer again says either yes or no.
There are two degrees of freedom in the matrix,
traditionally expressed as the hit rate, which is
the proportion of times a presented signal was
correctly called a signal, and the false alarm
rate, which is the proportion of times no signal
was presented but the observer reported a sig-
nal. Both are needed to measure discriminabil-
ity (d�) and criterion bias (�). Accordingly,
there is no information remaining to determine
whether the noise seen in SDT studies should be
ascribed to the input or to placements of the
criterion, and there is no way to reduce further
the variability in the data in terms of
discriminability.
Within the theory, variability in the data is

due to the input (e.g., noisy signal or receptors),
the output (e.g., faulty memory or attention), or
some combination thereof. Green and Swets
showed in 1966 that it is formally equivalent to
assign noise to the output and to the input, and
the historical solution has arbitrarily assigned it
to the input. Some have suggested, but have not
demonstrated, that the criterion might be the
primary source of performance variability, and
information from outside the theory suggests
they are correct.
Outside SDT, additional information comes

from event sequences, which are structured, and
this structure allows discrimination between the
two alternatives, input or output. The reasoning
is direct. In every judgment study in which
sequence effects have been measured, responses
depend in part on the previous trial(s); the same
stimulus is assigned different responses on dif-
ferent trials depending on what preceded it. This
dependency must be the source of at least some
of the response variability that ordinarily is

treated as noise in SDT studies. However, noise
is an incorrect designation, because this vari-
ability is structured; it is not random, and so it is
not noise. To the extent that this variability can
be measured, it can be removed from SDT data
to provide improved measures of discriminabil-
ity and improved predictions of what observers
report in successive judgment tasks. Further-
more, if the source of this structure can be
determined, then the question of whether vari-
ability ought to be allocated to the input or to
the output in STD studies might be answered.
To my knowledge, Morris Holland (1969)

was the first person to show that response vari-
ability in psychophysical tasks is partially due
to variability in the criterion. Holland’s work
was not published beyond his dissertation, be-
cause reviewers argued that his studies did not
capture all of the variance in the data; however,
he did demonstrate that, and how, the position
of the criterion varies across intertrial durations
and stimulus ranges, and I recognize him here
for beginning this argument. That thesis led in
part to the three-stimulus study conducted by
Gravetter and Lockhead (1973), described ear-
lier, showing that overall stimulus range is cor-
related with the variability of the criterion and
thatd� decreases as the range of other stimuli in
the set increases. The fact that discriminability
between events becomes increasingly less com-
petent as another stimulus is made more differ-
ent means that the criterion for classifying the
fixed objects is more variable when other stim-
uli in the set vary over a wider physical range.
That is, the criterion is more variable.
Accordingly, much of what is usually called

noise in judgment data is not a result of random
activity but represents structure due to memory
factors that, in turn, result in shifting criterion
placements. This supports the conclusion here
that some or all of the variability in SDT studies
should not be labeled as noise at the input but
should instead be labeled as a memory effect on
the position of the criterion.

A Demonstration of a Memory Effect in
Judgment

If the preceding arguments are generally cor-
rect, then people do not identify a stimulus as
presented but do identify its relation to memo-
ries of other events, many of which depend on
memories of preceding events. To examine this
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more directly, I asked four people to make 200
magnitude estimations of the loudness of six
different tones, after which I unexpectedly
asked them to estimate how many different
tones were being used in the study.
Although there were only 6 tones, the guesses

ranged from 62 to 100 different tones. Even on
the next day, when the study and question were
repeated with the same observers, the guesses
ranged from 38 to 82 tones. Nothing like this
should occur if what observers do in such psy-
chophysical tasks is abstract and identify inten-
sities. But such overestimations should occur if
each tone is heard as a difference between it and
the memory of what preceded it and if that
memory is biased by what preceded it. Appar-
ently, each of theN tones is compared withN3,
or even more, memories that preceded the tone.
This explains why many more thanN stimuli
are perceived and remembered when, for exam-
ple, only 6 are used, and it is a strong case for
the argument that people judge relations, not
absolutes, in psychophysical judgment tasks.
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