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Absolute Judgments Are Relative: A Reinterpretation
of Some Psychophysical Ideas

Gregory R. Lockhead
Duke University

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 theral across environments, and the measures
amount by which the intensity, of a stimulus used to support them mask what people actually
feature, such as its weight, must change for do when they attempt to judge an element of a
difference to be perceived is a fixed proportionstimulus event. Thus, perhaps extending the
k, of its magnitude, that isAl/l = k. This is work of Stevens, who wrote, “To honor Fechner
referred to as th@ust noticeable differencand and repeal his law” (1961, p. 80), one purpose
is known as Weber's law. On the basis of thisf the present article is to honor Weber, Fech-
finding, Gustav Fechner proposed a ruler t@er, and Stevens and to repeal their laws.
measure psychological magnitudes that he pub- First, however, it should be noted that data
lished in 1860 in hi&lements of Psychophysicssypporting the classic theories are easy to obtain
His insight became an important basis for thand are compelling. For example, to examine
creation of psychology as a science becausedtevens's law using the method of magnitude
promised scales for measuring psychologicqstimation, which Stevens created for this pur-
events. His resulting law is that the psychologygse, you can select several values along some
ical magnitude,R, of a stimulus elementl, iytensive dimension. You might use six light
equals the logarithm of its physical magnitudg,ensities. On each of many trials, randomly
multiplied by a constank: R = kLogl. Nearly  seiact gne of the lights and present it separately
100 years later, S. S. Stevens (1961) suggestgf 4 fiveq background. For the first light, tell an

replacing this law with his own lawR = al”. ._observer to label the intensity “100.” Then turn
Other authors have suggested related equatio at light off and present the next randomly

all of which make the same theoretical an . . )
procedural assumptions discussed subseque Flected light, and ask the observer to judge its

(cf. Luce & Suppes’s, 2002, review), and Sgbl){ghtness relative to the “100” light with the
théy are considgfed tc;gether' ' Instruction that “if it appears half as bright it

There are at least two excellent reasons fjhomd be I.abel_ed 50, and if it appear,:,s three
continued support of these laws: They confor mes as bright it ShOUId be galled 390' Then
to intuitively appealing theoretical ideas, andetsk the observelr tOJudgeathl_rd I|ght.|n relation
their expressions excellently describe thousanﬁ the second light, a fourth in relation to the

of data sets. Nonetheless, the laws are not geifird, 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
Correspondence concerning this article should be af

dressed to Gregory R. Lockhead, Department of Psycholc(%‘-gaInSt the Iogarlthm of its phys_lcal mtenSIt.y
ical and Brain Sciences, Duke University, Durham, Nc&Nd connect the dots. | can confidently predict

27708-0086. E-mail: greg@psych.duke.edu the result is such that a best-fitting straight line
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will be consistent with Stevens’s laR = al®. do not depend importantly on factors that are
This is a good classroom or laboratory exercissgemingly controlled. Three such confounding
because the results are so regular they sedattors are considered briefly here: stimulus
almost eerie to beginning students. How, themange, response processes, and event sequences.
could one not accept Stevens'’s law? Concerning sequences, and again using
Other measures are used to test the other taoightness as the example, consider the case in
classic laws, wherein again the outcomes uswhich a light repeats on successive trials during
ally conform compellingly to the equations.a psychophysical scaling study. If there are five
Many such findings are reported in the literaturdifferent stimuli in the task, such repetitions
as consistent with the underlying thesis in Fectwill occur on about 20% of the trials. If judg-
ner’s Elements of Psychophysjashich is that ments are independent of sequence, the repeat-
people abstract and judge the intensity of soniag lights should be perceived and reported as
element of a stimulus event. Nonetheless, twequal because they are in fact identical. But the
difficulties with all such studies call this inter-two stimuli are not usually judged the same.
pretation into question. Rather, the second of these two lights tends to
One difficulty with the classic theories is thebe judged brighter than the first one if the light
assumption that people judge the physical irthat just preceded these two was dim, but this
tensity of an attribute of the stimulus. For thesecond light tends to be judged dimmer than the
light intensity example, the assumption is thafirst one when the light two trials earlier was
luminous intensity determines brightness. Acrelatively intense or bright. The first interpreta-
cordingly, each response is defined as a mattion to account for this result was that the first
to the light's intensity adjusted by differentlight assimilated toward what preceded it (and,
(usually) constants in each cafe:= al® for not discussed here, as contrasted to earlier
Stevens’s lawR = kLogl for Fechner's law, events; Holland & Lockhead, 1968). This inter-
andAl/l = k for Weber’s law. pretation was later replaced with the suggestion
However, the intensity of the light itself that the perception or memory of the first light
seems never to be directly available for judgassimilates toward the already-biased memory
ment. As simultaneous contrast shows, thef what preceded it, and the response to the
brightness of any light depends on its environsecond light is partially determined by the ear-
ment; the same light appears black, gray, whitéier events (Lockhead & King, 1983, Equa-
or colored depending on its surroundings. Actions 8 and 9; see also interpretations by Braida
cordingly, if the brightness study is conducted& Durlach, 1988; Laming, 1997; Luce, Green,
again but with a different background, the dat& Weber, 1976; and Treisman & Williams,
will be different. Indeed, they will be markedly 1984).
different if some of the judged lights are less Although sequence effects have been widely
intense than the background and others are matudied, the issue has been largely ignored in
intense. Hence, it cannot be just the light that ierms of its effect on psychophysical scaling.
judged. Furthermore, image stabilization reApparently, this is for two reasons. First, these
search shows that each light quickly disappeaedfects are extraneous to the theory pursued.
if it does not change over time at the receptor®erhaps, just as air interferes with measures of
Thus, again, intensity is not a sufficient definithe gravitational acceleration of falling bodies,
tion of the stimulus. these factors are annoying interferences to be
A more correct definition of the stimulus isignored or to be averaged away. Second, certain
that the perception of the brightness of a light isuch effects are invisible in the ordinarily re-
a function of energy differences over time angborted averaged data and so are often undetec-
space. Therefore, a more correct definition ded by the experimenter.
the processes involved in responding to that
stimulus is that judgments are based refe-  An Alternative Theoretical Perspective
tionsbetween the stimulus and its context rather
than on the intensity of an element or attribute A different issue from these technical con-
of the stimulus (Lockhead, 1992). cerns is the general approach taken to under-
A second difficulty with the classic presentastanding psychophysical choice. The classic
tions is the incorrect assumption that responsegew is directed toward measuring thresholds
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(Weber's law) and scales (Fechner's antlal information for object identification. These,
Stevens’ laws) wherein it is assumed that peopleot energy amounts, are the basic psychophys-
abstract an attribute or element of a stimulusgcal processes that need to be understood.
such as the weight of an object, and judge it in
much the same way that a balance pan abstracgxperimental Design in Classical Studies
the weight of an object. In this manner, the
classic psychophysical approach mimics classi- It is standard experimental practice in psy-
cal physics. chophysical studies to hold constant everything
The alternative theoretical view offered herghat is irrelevant to the task. The logical reason
(see also Lockhead, 1972, 1992) is based a® that only then can one be sure that experi-
evidence that people cannot abstract elementsental results are due to an independent vari-
and on the assumption that organisms did naible, such as light intensity, and not to con-
evolve for this purpose. There is no a priorfounded factors. But this practice introduces
reason to expect people to be good balance pamg uncontrolled problems.
or light meters or sound meters. Rather, among The first experimental design problem is that
many other pressures, people evolved to detdublding everything constant except the level of
and identify objects and situations in complesthe independent variable confounds that at-
and ever-changing worlds. For these purposesibute or element or feature, such as light in-
what must be abstracted and judged from thtensity, with differencesbetween it and the
stimulating environment is not the intensity of ebackground; when only the element intensity
feature of an object but the object itself. increases in such studies involving fixed back-
Serving as a meter to measure elementgounds, the difference between it and the black
would interfere with this goal of identifying (for example) background also increases, and
objects because, to repeat a prior examptbus the ratio between these intensities changes
(Lockhead, 1992), the light coming from the furas well. That is, the magnitude of the element
of a moving tiger changes as the tiger runs iand the magnitude of the difference or ratio
and out of the shadows, while the varioushpetween it and the fixed background are per-
changing object must constantly be perceived dactly correlated with one another, and so there
a tiger. This cannot be accomplished by akis no way to know, in such studies, which de-
stracting the intensity of the light coming fromtermines the response. As noted earlier, the ob-
the fur because that light changes almost ranerse of this also occurs: The same fixed light
domly and thus is not informative. Rather, thisappears brighter on a dark background than on
is accomplished by processing some form dd light background, which means that brightness
energy differences. is a function of some difference between the
According to this view,0object constancy is intensity of the element and its surround, not
fundamental to perception and attribute scalingimply intensity (e.g., Heinemann, 1955).
is not fundamentalMeasuring the light inten- A related difficulty with holding all features
sity of the tiger’s fur can only interfere with the constant except for one feature of a stimulus
object identification process, because that intewbject is that this confounds the feature with
sity changes from moment to moment; howether stimulus aspects and with the object itself.
ever, if what we measure is some sort of relatioAs with the background, when the classic pro-
or difference between that energy and surroundedure is used, there again is no way to know
ing energies, then the tiger's appearancehether people initially process the element of
changes very little as it moves about. Thesthe stimulus as instructed by the experimenter,
differences or contours are essentially the sanpgocess the entire stimulus object, process some
in the light as in the shadow and are the baselifference between that element and other ele-
for perception. ments or features of the stimulus object, or
The processes involved here may have anaemething else.
ogy to calculus, wherein derivatives of func- | became sensitive to this problem many
tions provide information about changes angiears ago while | was conducting a magnitude
energy levels are unknown constants. Somestimation study of loudness. Halfway into the
such process must be a basis for the psychologxperiment, | intentionally turned the oscillator
ical constancies that evolved to provide esseidial on the sound generator, which changed the



268 LOCKHEAD

pitch of the next tone. As a result, the partici- Sequence Effects
pant came out of the booth to report that some- )
thing was wrong with the equipment. This This range model is wrong because the same

should not happen if people judge onlyange effects occur within conditions as be-
intensity. tween conditions (Lockhead & Hinson, 1986).

The second experimental design problem jBecause range models are based on the range of

that the traditional analysis method in pSyChoi_tems in the total set, the optical model does not

physical studies is to average all of the rePredict this result; the reason is that the total set

sponses to each stimulus across trials. Thig fixed when sequence events are measured

practice confounds effects of the stimulus witl”‘&'jviIthln conditions, and thus there is no range

effects of relations between it and other stimul fference. That is, not only is performance
) . ) .poorer when the range is larger in one condition
included in the experiment. One aspect of thi

. - : bsolute iud ' an in another condition; performance is also
ISSU€ IS seen In an absolute judgment expeily,q ey on trials in which the difference between

ment involving three stimulus tones that dif-g,ccessive stimuli within a condition is larger.
fered only in intensity (Gravetter & Lockhead, Tjs within-trial sequence effect predicts the
1973). Tones were randomly selected and prgyerall range effect, but the obverse is not true.
sented one at a time for identification on each of This within-trial effect is quite general; it
many trials. Two of the tones were held conpccurs in absolute judgment and magnitude es-
stant throughout the study, whereas the thirgmation data, whether there are many or few
tone had different intensities (loudness) in difstimuli, with a variety of stimulus dimensions,
ferent conditions. In each condition, the observand when the subjects are pigeons as well as
ers pressed one of three keys to identify the torgeople (Hinson & Lockhead, 1986; Lockhead,
on each of many trials. The data of interest her£992). Apparently, judgments are based on ob-
involve confusion between the two tones thaservers’ comparisons of each stimulus with pre-
remained fixed across conditions; responses ¥ous events.

these tones are more variable in conditions in

which the third stimulus is more different from Are Range Effects a Result of Comparing

them. In this particular study, response variabil- Successive Stimuli in Memory?
ity increased linearly with the square of the . _
stimulus range. Range effects occur in psychophysical tasks

This result may be counterintuitive, becausgecause people judge relations between the cur-
it means that fixed stimuli become more and€nt trial and memories of what preceded it
more difficult to identify as other stimuli are (King & Lockhead, 1981; Treisman & Wil-
made more different from them. One mighpams, 1984). _When successive stlmuh_ are per-
expect fixed tones to be easier to identify whef€PtUally similar, they are rather easily com-
the third one is more different, because then it i ared, and performance is relatively precise;

less easily confused with the tones of interes IOWever, when successive stimuli are more dif-

(The outcome is essentially the same wheth ?rent from egch o]'fher, they are more d'f.f'%flt t(l)
the third tone is quieter or louder than the tw yompare, and periormance 1s more vanabe. in
Lome psychological tasks, such sequence effects

fixed tones..) To explain this resm_JIt, WE SU9yre called priming effects. According to this
gested a microscope-type model in which leSgermretation, performance is poorer (less accu-
detail is seen when the microscope is set to 10Wte and more variable) in large range condi-
magnification (i.e., the field of view must betjons than in small range conditions because the
large to encompass the entire range) than wheRerage difference between successive stimuli
it is set to high magnification (the field of viewjg larger.
is small). In this optical model, just as in the Trial-to-trial sequential measures demon-
judgment data, there is a trade-off betweestrate marked assimilation and capture much,
range and precision. but not all, of the response variance in such
This range model fits the data very welljudgment data (Holland & Lockhead, 1968;
However, like so many theories that are well fiHuettel & Lockhead, 1999). This might not yet
by data, the model is wrong. be explicit for several reasons, including recep-
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tor noise, overall set effects that are not under- Channel capacity arguments are largely
stood, the fact that observers are not alwaysased on absolute judgment experiments. To
attentive, and sequence effects that have novnduct such studies, experimenters determine
been measured. Nonetheless, so much respomsdifference between two attribute intensities,
variability is accounted for by sequential measuch as two loudnesses or dB levels, according
sures that it is worth reconsidering ideas othdp which these intensities can be discriminated
than psychophysical scaling issues that are alseliably. Then they add more and more stimuli
based on the thesis that stimulus features, elith this same spacing to ensure that the dis-
ments, and attributes are processed indepesriminability between all adjacent items is ap-
dently. Three such ideas briefly considered hemroximately equal throughout the set, and—in
are channel capacity, local versus global prddifferent experimental conditions—they con-
cessing, and statistical decision theory (SDT)tinue to add items until the information trans-
mitted no longer increases. This information
Channel Capacity amount is the measure of the channel limit and
is commonly less than three bits, about five or
Based importantly on work conducted bysix categories. A schematic example may make
George Miller and Donald Broadbent in thethe idea clear. An initial stimulus spacing is
1950s, the concept of channel capacity has bselected to ensure that the items can be discrim-
come part of psychological thinking. The geninated along the dimension being examined,
eral idea is that the capacity for processinguch as X X, where the distance between Xs is
information is limited. The specific idea is thatat least one just noticeable difference along the
there is a surprisingly small limit to the numberdimension being studied (e.g., weight). Then
of categories into which people can reliablynore weights are added to the set to determine
classify univariate events. how well they can be identifiedX X X X.
The primary empirical impetus for the idea ofSubsequently, more are added in different con-
a channel capacity of 2 univariate category ditions,X X X X X X X X X, until capacity is
members came from absolute judgment expenieached, which is when the amount of informa-
ments showing that once the number of retion transmitted in an identification task no
sponse categories becomes greater than tlemger increases. Unfortunately, this method en-
channel capacity, further increases in the nunsures that overall stimulus range, number of
ber of stimuli or in the spacing between stimulistimuli, and average difference between succes-
do not produce increases in the amount of irsive stimuli within the study all increase to-
formation transmitted (Miller, 1956). This ca-gether and thus are confounded with one
pacity inference generated many theoretical denother.
bates, some of which involved independent ver- One way to disentangle stimulus number
sus dependent issues, chunking, and modelsfodm successive intensity differences is to in-
choice; all such ideas are based on the assungrease the physical difference between succes-
tion that stimulus elements are what are categsive stimuli in the set while holding the total
rized. Because the core assumption that reumber of stimuli constant, such that the spac-
sponses are made to elements is not supportéay across conditions changes, for example,
none of these theories are appropriate, andfaam X X X X X X X to X X X X X X X.
different interpretation is proposed here. These added separations between adjacent stim-
In classic studies of channel capacity, just asli make them easier to discriminate, whereas
in classic psychophysical scaling studies, suthe resulting increased trial-to-trial differences
cessive stimulus differences are confounddoketween successive stimuli make them more
with the number of categories. This is becauseifficult to identify.
when there are more equally spaced categoriesin general, as the number of stimulus mem-
(e.g., stimuli), the average trial-to-trial differ-bers increases from two to many, and as suc-
ence between successive categories to be judgebsive stimulus differences increase from
is larger. This fact allows the suggestion that themall to large, information transmission in-
channel limit is due to differences rather than tareases until a plateau, after which information
elements or to the number of categories inransmission no longer increases. This point is
volved in the situation. where the advantage of separating adjacent
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stimuli, which makes them easier to distinguishynder global psychophysi¢sbut the stimuli

is balanced by the disadvantage of increasingsed in those studies were selected in pairwise
the differences between successive stimuliasks classified undéocal psychophysicsThis
which makes precision more variable. It appearsan be seen as follows: In selecting stimuli for
that channel capacity is largely the result ofuch experiments, one measures discriminabil-
these two factors, pairwise discriminability andty between adjacent intensities using a local
successive item differences, and is not assodechnique, such as two-alternative forced
ated with the number of categories. choice. This comparative judgment task is used

This conclusion that number of categories oto ensure that adjacent stimuli can be discrimi-
stimuli is not the limiting factor for performance nated. It is traditional to use “same” and “dif-
is supported by the three-stimulus study dederent” as the responses to each stimulus in
scribed earlier in which performance becam#éhese studies, but “1” and “2” would work as
increasingly poor as one item was made increagrell and might better reveal the similarities
ingly more different from the others. Becausdetween these classes of studies. Here stimulus
this occurs well below any proposed numberange is small, and the range between succes-
limit, channel capacity is not associated wittsive stimuli is also small.
numbers of categories, as is commonly as- Ideally, successive pairs of stimuli are se-
sumed, but instead is associated with comparkected and measured for discriminability and
tive judgments that are noisier when the differthen are strung together to create a set of many
ence between successive trials is larger. stimuli to be examined with global measures

such as absolute judgment or magnitude estima-
Local and Global Psychophysics tion. In practice, however, once one stimulus
separation is selected by means of a local meth-

Many psychophysicists study stimulus coned—perhaps the choice is 2 dB for a loudness
fusion. This category of research is calledal study—all adjacent stimuli in the set are sepa-
psychophysic$ecause the focus is on stimulusrated by 2 dB.
changes that are small enough to cause confu-On some trials in the global task successive
sions among stimuli” (Luce & Krumhansl, stimuli are very similar (small range), and on
1988, p. 39). Other psychophysicists deal priether trials they are very dissimilar (large
marily with stimulus differences that vary overrange). The thesis here is that this addition of
such a large physical range “that there is ndifferent ranges to the initial two-alternative
chance whatever of confusions between the egemparative judgment task produces the appar-
treme signals in the range” (Luce & Krumhanslent (only) discrepancy between local and global
1988, p. 39). These topics are callgtbbal psychophysics. If this is approximately correct,
psychophysics then:

One might expect local and global psycho- 1. The idea of a channel capacity for numbers
physics to be two parts of a common issue, butf elements in absolute judgment tasks should
this has not been found to be the case. Rathdre reinterpreted as a capacity for the precision
relating findings across methods is so problenef comparative judgments.
atic that creating a bridge betweédocal and 2. Local and global psychophysics differ only
global psychophysics has been called “the oldin the stimulus ranges studied. People make
est theoretical problem in psychophysics[;] itomparative judgments in both situations.
remains unresolved” (Luce & Krumhansl, 1988, 3. There is only one psychophysics, and the
p. 39). However, it appears possible to reconcil®cal—global distinction should be replaced with
this issue and place these two areas into a singleocesses involved when people compare their
framework by using the same argument here gerception of the current event with memories
was used earlier for channel capacity. of what preceded it.

Confounding Range and Number Statistical Decision Theory: Sensory

. . Noise or Criterion Noise?
The absolute judgment tasks that provided

the concept of channel capacity involved the use SDT provides valuable information about
of large stimulus ranges and thus were classifiediscriminability between events and about cri-
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terion placements used for decision. SDT mighteated as noise in SDT studies. However, noise
provide even more information if one feature ofs an incorrect designation, because this vari-
the theory were used differently: Rather thambility is structured; it is not random, and so it is
treat variability in the data as sensory noise, asot noise. To the extent that this variability can
is commonly done, it could be treated as abe measured, it can be removed from SDT data
effect of memory that shifts the criterion be-to provide improved measures of discriminabil-
tween trials. ity and improved predictions of what observers
Most commonly, SDT is used with a two-report in successive judgment tasks. Further-
alternative forced-choice procedure in whichmore, if the source of this structure can be
two levels of the stimulus (noise only and signatietermined, then the question of whether vari-
plus noise) and two levels of the responsability ought to be allocated to the input or to
("yes,” it was a signal or “no,” it was not a the output in STD studies might be answered.
signal) are cast into a & 2 matrix. On trialsin ~ To my knowledge, Morris Holland (1969)
which a signal occurs the observer says eitheras the first person to show that response vari-
yes or no, and on trials in which there is naability in psychophysical tasks is partially due
signal the observer again says either yes or nm variability in the criterion. Holland’s work
There are two degrees of freedom in the matrixyas not published beyond his dissertation, be-
traditionally expressed as the hit rate, which isause reviewers argued that his studies did not
the proportion of times a presented signal wasapture all of the variance in the data; however,
correctly called a signal, and the false alarnhe did demonstrate that, and how, the position
rate, which is the proportion of times no signabf the criterion varies across intertrial durations
was presented but the observer reported a signd stimulus ranges, and | recognize him here
nal. Both are needed to measure discriminabifer beginning this argument. That thesis led in
ity (d') and criterion bias ff). Accordingly, part to the three-stimulus study conducted by
there is no information remaining to determinésravetter and Lockhead (1973), described ear-
whether the noise seen in SDT studies should tier, showing that overall stimulus range is cor-
ascribed to the input or to placements of theelated with the variability of the criterion and
criterion, and there is no way to reduce furthethatd’ decreases as the range of other stimuli in
the variability in the data in terms ofthe setincreases. The fact that discriminability
discriminability. between events becomes increasingly less com-
Within the theory, variability in the data is petent as another stimulus is made more differ-
due to the input (e.g., noisy signal or receptorsgnt means that the criterion for classifying the
the output (e.g., faulty memory or attention), ofixed objects is more variable when other stim-
some combination thereof. Green and Swetdi in the set vary over a wider physical range.
showed in 1966 that it is formally equivalent toThat is, the criterion is more variable.
assign noise to the output and to the input, and Accordingly, much of what is usually called
the historical solution has arbitrarily assigned ihoise in judgment data is not a result of random
to the input. Some have suggested, but have nattivity but represents structure due to memory
demonstrated, that the criterion might be théactors that, in turn, result in shifting criterion
primary source of performance variability, andlacements. This supports the conclusion here
information from outside the theory suggestshat some or all of the variability in SDT studies
they are correct. should not be labeled as noise at the input but
Outside SDT, additional information comesshould instead be labeled as a memory effect on
from event sequences, which are structured, atige position of the criterion.
this structure allows discrimination between the
two alternatives, input or output. The reasoningA Demonstration of a Memory Effect in
is direct. In every judgment study in which Judgment
sequence effects have been measured, responses
depend in part on the previous trial(s); the same If the preceding arguments are generally cor-
stimulus is assigned different responses on difect, then people do not identify a stimulus as
ferent trials depending on what preceded it. Thigresented but do identify its relation to memo-
dependency must be the source of at least somies of other events, many of which depend on
of the response variability that ordinarily ismemories of preceding events. To examine this
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more directly, | asked four people to make 20®iolland, M. K., & Lockhead, G. R. (1968). Sequen-
magnitude estimations of the loudness of six tial effects in absolute judgments of loudneier-
different tones, after which | unexpectedly Ception & Psychophysics, 309—414.

asked them to estimate how many differenfiuéttel, S. A., & Lockhead, G. R. (1999). Range
tones were being used in the study. effects of an irrelevant dimension on classification.

Although there were only 6 tones, the guessq,\qr'?ge r(ﬁ?tgn,_i‘;ﬁgggo%Yﬂ?s(lgg?afﬁ%mory

ranged from 62 to 100 different tones. Even on gftects in magnitude estimation experimerRs:-
the next day, when the study and question were ception & Psychophysics, 3699—603.

repeated with the same observers, the guessesning, D. (1997).The measurement of sensation.
ranged from 38 to 82 tones. Nothing like this Oxford, England: Oxford University Press.
should occur if what observers do in such psyockhead, G. R. (1972). Processing dimensional
chophysical tasks is abstract and identify inten- stimuli: A note. Psychological Review, 7910—
sities. But such overestimations should occur if 419- , ,
each tone is heard as a difference between it ahckhead, G. R. (1992). Psychophysical scaling:

. . Judgments of attributes or objectB@havioral &
the memory of what preceded it and if that Brain Sciences, 1543.550.

memory is biased by Wh.at preceded 't'.AgparEockhead, G. R., & Hinson, J. (1986). Range and
ently, each of thé\ tones is compared witN”, sequence effects in judgmererception & Psy-
or even more, memories that preceded the tone.chophysics, 4053—61.

This explains why many more tha stimuli Lockhead, G. R., & King, M. (1983). A memory
are perceived and remembered when, for exam-model of sequential effects in scaling tasBsur-
ple, only 6 are used, and it is a strong case for nal of Experimental Psychology: Human Percep-
the argument that people judge relations, not tion and Performance, ${61-473.

absolutes, in psychophysical judgment tasks. Luce, R. D., Green, D. M., & Weber, D. L. (1976).
Attention bands in absolute identificatidhercep-

tion & Psychophysics, 2019-54.
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