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Abstract

Systematic manipulation of the context for category ratings of psychophysical stimuli has isolated
two dominating factors: 1) the range of contextual stimuli, and 2) the relative frequencies of
stimuli within this range. The effects of these two factors upon the rating or judgment of any
particular stimulus can be described as a weighted average between the proportion of the
contextual range and the proportion of all contextual stimuli below the stimulus, implying that
the overall mean of the judgmentsis proportional to contextual skewing. This characterization of
the effects of skewing is illustrated by an experiment in which participants rated how satisfying
monitary outcomes were in different contexts. A negatively-skewed context resulted in a greater
overall mean judgment in this experiment and in each of a sample of more traditional
psychophysical experiments. These results are described by a physical model, the teeter-totter,
which also suggests how a decision that extends the range upward can lower the overall mean
judgment. When the judgment is taken as a measure of pleasantness, a basic distinction between
pleasure and utility isilluminated by contextual considerations.

Becaise psychophysical experiments permit control of the set of stimuli affecting the
rating d ead of the presented stimuli, such experiments have proven particularly useful for
uncerstanding the dfeds of the stimulus context upon category ratings. In the smplest cases,
this context is constituted of just those stimuli presented in the experimental sesson. For
example, if presented with a series of lifted weights, subjeds might rate the lightest of those
presented “1—very light,” the heaviest “7—very heavy” on a typica seven-caegory scde,
applying intermediate categories for weights intermediate between these two extremes. By
systematically manipulating dfferent feaures of the frequency distribution o weights presented,
such as its endpants or skewing, the experimenter can determine how these features affect the
resulting ratings.

The same principles of judgment have been foundto apply whenever the mntext can be
controlled experimentally: for lifted weights, numerousness of dats, sizes of squares, sweeness
of lemonades, and even for the pleasantnessof fadal expressons (Parducdi, 1995. Inall of these
cases, individual ratings are determined by the placeof each stimulus in the contextual range and
its percentile rank in the frequency distribution d contextua stimuli, with ead rating a
compromise between these two determinants:

J = wWRi + (1 -w)Fi, 11



where Ri , the range value of Stimulus i, represents what its judgment would have been if
determined solely by the position d i in the stimulus range, spedficdly by the proportion d the
range below it. The frequency value of this ssme stimulus, Fi, represents what the judgment
would have been if it had been determined solely by its rank in the frequency distribution of
contextual stimuli, spedficdly by its percentile rank (divided by 10Q. The relative weighting o
the range and frequency valuesis given byw, avalue between Oand 1 The overt caegory rating
isthen alinea transformation of this judgment, depending upn the numericd values assigned to
represent the cdegories (usually their ranks).

This paper concentrates on the effect of skewing the distribution o contextual stimuli on
the grand, overal mean o the judgments. It is well known that the same stimulus receves a
lower judgment when presented in a negatively-skewed dstribution than in a positively-skewed
distribution with the same endpoints, as predicted by Equation 1 Nevertheless the overal mean
of the judgments is adually higher for stimuli presented in a negatively-skewed dstribution
because the higher among its gimulus values are more frequent. This effed of skewing is
expressed more predsely by Equation 2(which derives algebraically from Equation 1):

J=5 + W(S—MP)/Range, 2]

where Jisthe overal mean of the judgments, Sisthe mean of al stimulus values,

and MP is their midpant (halfway between the two endpants of the mntextual range). Equation
2 is a measure of skewing that correlates almost perfedly with more @mnventional measures,
though with algebraic sign reversed. In conventiona terms, the more negatively skewed the
distribution d contextua stimuli, the higher the overall mean of the judgments.

As a oncrete example, consider an experiment (Parducci, 1968 that is easy to describe
becaise its gimuli came with numerals already attached to them. Eadh of the participants “won”
aseries of monetary outcomes by turning over one of the three @rds presented onany given trial
and rating haw satisfying it was. These outcomes ranged from 1 to 21 cents in the negatively-
skewed condtion, with the larger values coming more frequently--as in the representative
sample diagrammed in Figure 1:

Neg. Skew: J=45 (on scalefrom 1to 7)
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Figure 1. Negatively-skewed distribution o outcomes ranging from 1 to 21cents.

In the pasitively skewed conditi on, the outcomes ranged from 7 to 27 cents, with the
small er amongthe outcomes coming more frequently (as snown in Figure 2).



Pos. Skew: J=3.4

X X X
X X XX X X X X X
N\

7 9 11 13 15 17 19 21 23 25 27

Figure 2 Pogtively-skewe distribtion d outcome rangng from 7 to 27cents

Regardlss d which paticular choices paticipants maa (on any given trialdl three card had
the sane value) ther winnings always averagketo 14cens in both condions This is d&ove the
midpoirt for the negéively-skewal context belowv it for the postively-skewel context As
predictel by Equéion 2 the grand mean ball the judgmens for the postively-skewel condtion
isa ful category-ste lower (ona scalgfrom “1—Very Dissdisfying’ to “7—Very Sdisfying”),
with nore d the 30 subgcs in this cndtion producing an oveltamean a high & the 4.5
obtainel for those in the negévely-skewal condtion. The preditions from Equaion 2 fa these
condtions assuming w = .5, were 35 and 4.5 resgdively, both very clog © the obtained
means.

Tha the dfects d skewing prodiee hghea overdl mean judgmens for negdively- than
for postively-skewal distribtions d stimuli is supportel by test ushg a wide varieg of
stimulus dmensbns mogly psychophysical The overdl mean differences ae present in
Table 1 for various sets bpublished dat avaable © me:

EFFECTS OF SKEWNG UPON DIFFERENCE IN OVERALL MEAN OF RATINGS

Stimulus Differene Expermentd Souce
Dimensbn Overdl Mid-scale Condtions (Refereme)
Money (cents) .18 -11 1-21 vs 727 Parduce(1968)
Squae size A5 -.20 High s Low Mean Parduce(1963)
A3 -.16 Neg vs Pos 124 Parducc& Perrett (1971)
.28 -.26 Neg(Neg vs Pos(Pos)Parducc& Perrett (1971)
A2 -.26 Low vs High Midpoint Parducc(1963)
Numerousness .15 -.20 HL vs LH Parduc€(1963)
Sweetness .13 -31 Neg vs Pos. Risky et al.(1979)
Numbers .19 =21 -2A vs +2A Birnbaun (1974)
A1 -42 Neg(P vs Pos(D) Parduccet al (1960)
Pleasantngs .06 -.19 Normd vs U Parducc(1989)

Table 1 Overall mean of judgmens always hihe for negdive skewiy (es predictd by
Equdion 2) difference in midscale judgmert always in opposié diretion (& predictd by
Equdion 1).



Because the scde of judgment is from 0 to 1, these differences may appear small. The
differences in owert category ratings are many times larger, depending uponthe number of
categories (which varied from 5 to 9 in dfferent experiments). To compute an overall mean
judgment, al ratings obtained for a particular experimental condtionwere averaged; the resulting
mean was then transformed linearly to the 0-to-1 scde. To compute a midscale judgment,
category ratings were averaged across sibjects for a single stimulus located near the midpant of
the stimulus range and then subjeded to the same transformation. Thus, the @mparison
Neg(Neg) vs Pos(Pos) produced a differencein overall mean of more than one fourth of the scae,
i.e., 1.25 caegory-steps on the six-caegory scde of size with its difference in judgment of the
midpant stimulus almost as large but in the oppdasite direction (i.e., higher for the paositively-
skewed condtion).

The smallest differences (bottom line of Table 1) were obtained for judgments of the
pleasantness of different fadal expresgons displayed in phdographs of an adress smulating
different degrees of friendiness (described as “on a first meding”). Pleasantness is not
monaonic with friendlinessin such a situation, the fadal expresson rated most pleasant being
intermediate in friendiness (like one of Aristotle’'s golden means). When the faces are ordered
by preference the Normal and U contexts become negatively and positively skewed,
respectively, and the judgments confirm the impli cations of Equations 1 and 2

A Physical Model

A simple physicd model, the teeer-totter, provides an intuitive representation d these
effects of skewing onthe overal mean of the judgments. In this model, the contextua range is
represented by a weightlessplank, with afulcrum at its midpant (asin eat of the figures). The
respective endpoints of the plank represent the extreme values of the context for judgment,
whatever the @solute values of those extreme stimuli might be. Each stimulus in the context is
represented as a weight (symbolized in the figures by an X), placel onthe plank in acordance
with its paosition relative to the endpants of the mntextual range. The physica ti pping-moment
of the plank, its tendency to tip down on ore side or the other, is then propartional to the distance
separating the mean location d these weights from the fulcrum. Equation 2 tells us that this
tipping moment must then be proportional to the mean o al the judgments.

Insofar as the overt ratings of satisfadion in the gambling experiment are asumed to be
valid expressons of the participants’ interna judgments, i.e., what they are adually experiencing,
the negatively-skewed dstribution o payoffs is much happier. Following Bentham
(17891948), thisidentifies happinesswith the overall mean of the hedoric experiences, viz., the
successive pleasures and peins averaged over the periodin question (in this case the experimental
sesson). However, contrary to Bentham’s psychologicd hedonism, there is nathing in the model
to imply that subjeds exposed to bah dstributions of payoffs would choose the one that was
negatively skewed. Pleasure and uility are not the same (Kahneman & Varey, 1991, Parducd,
1995, athoughthey can be subject to the same mntextual effects (Zaidel, 1971, Mellers and
Cooke, 1994 1996. The relationship between utiliti es and category ratings sems analogous to
that between comparative and absolute judgments, with measurement of utility (e.g., the lottery
method described by Raiffa, 1968 more analogous to the psychophysicd method d adjustment.
The relationship between utiliti es and hedoric judgments would seem a fruitful field of study for
psychophysicists accustomed to experimentally manipulating the antexts for judgment.

Suppcee that, in a misguided spirit of atruism, the experimenter dedded to increase the
happiness of the dready happy participants receving the negatively-skewed dstribution o



outcomes. For example, it might be though that by substituting payoffs of 30 cents for half of
their previous top payoffs, viz., 21 cents, this new high would extend the right end d the plank--
so that its new endpant was further from the fulcrum. But that would be wrong In order to
represent the relational charader of the range-frequency compromise, the length of the plank
must remain constant. With the new, higher endpant, the pasition d the previous high, 21 cents,
is difted amost one-third of the way toward the other end d the plank which is now evenly
balanced as $hown in Figure 3:

Pos. Extended: predicted J = 4.0

XX
X X X X XX XXX X
N\

1 3 6 9 12 15 18 21 24 27 30

Figure 3. Previous negatively-skewed distribution o outcomes

modified so that one of the 21-cent outcomesiis hifted to 30cents.

Length of plank (representing the range of outcomes) remains

unchanged, but skewingis eliminated so that plank is now evenly balanced.

Instead of increasing the overall mean rating o satisfadion above what it had been for the
negatively-skewed dstribution d payoffs (cf., Figure 1), the upward extension d the range has
lowered this mean to 4.0 (onthe 1-to-7 scae). The belief that an upwvard extension must raise the
average level of satisfadion seams a common mistake, not just with resped to laboratory
experiments but also in attempts to think abou everyday satisfadions and dsstisfadions. This
error can lead to bad choices when the dternatives would establish dfferent contexts. A big part
of the problem is that athough oticomes with higher utility give more pleasure within any
particular context, the high correlation between utility and deasure within contexts does not hold
across contexts. We may prefer any of the outcomes in ore @ntext to any of the outcomes in
ancther context; and yet, if the skewing d the second is more negative than the skewing of the
first, the secondwill yield more pleasure.

This may appear courterintuitive. Indeed, in a computerized game developed to explore
this problem, players regularly get worse with pradice (Parducd, 1995. One factor that may
partialy explain this unusua progressonisthat players are reinforced immediately for extending
their range upward, i.e., by getting something they prefer to anything they had been getting; but
the resulting reduction in satisfaction from lesser outcomes is delayed urtil these ae experienced
in the extended context. Ancther factor is that comparison between contexts takes place in a
new, higher-order context in which the positively-skewed dstribution o outcomes may be
preferred—espedally if it offers the possbility of more money. Leaning that more may be
experienced as less i.e., aslesspleasant overall, isonre of life's more difficult lessons.
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