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Abstract

In a series of“ff#éjexperiments, subjects compared pairs of students
with respect to potentiél‘college GPA. Both students had scores on one
common dimension (e.g., English Skig&s) ané one unique dimension (e.g.,
.Quantitative Aptitude for Student‘A and Need to Achieve Success for. Student
B). The results indicated that diﬁensions were weighted more heavily in
the comparison when,theywwere.commonuthan when they were unique.- Cautioning

subjects not to increase the weight of the common dimension did not reduce

the eff¢¢t3 nor did "9qr?ect aqgﬁef"lfeedgggk with,rewards for accuracy..
In addition, the effect was substantial -whether or not  the cémmpnu§:

.and .unique dimensionsihad®équal means and standard:deviations, fhe results
are congruént.withrar growing:body of research.that documénts.man's

limitations-'as an information processor.
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Most of the important stimuli about which judgments and choices are
made are multidimensional. A multidimensional stimulus is characterized
by two or more component attributes, dimensions, or cues. For e#ample,
tones can be dhabactérized by pitch and loudness; hospital patients by
temperature, pulse rate, and results of various lab tests; airplane land-
ings by ceiling, visibility, and the amount of fuel remaining at touchdown;
etc. A general problem of interest is that of understanding how a decision
maker combines infornation of varying relevance from thd several cue dimen-
sions of a stimulus to arrive at a quantitative judgment of that stimulus
or d choice among two or mo;e;stimuii.' o

Recent work has indicated that many types of judgments about multidimen-
sional stimuli can be predicted by a simple linear combination of the
individual cues (Slovic & Lichtenstein, 1971). That is, the process'of
weighting and combining cues can be approximated by-an equafion of the form,

J(X) = b X + DX, + ... +DX +e , (1)
where J(X) is the judgment; X, is the scale value of the iFB cue;'ﬁi
represents the weight or importance of the ith cue, i =1, ..., k; and ¢
is a global error ;erm, indicative of the inherent unreliability in.human
judgment. |

Od#\interest in the judgment process centers around the manner in which

certain structural characteristics of the judgment task influence (a) the

specific weights employed, and (b) the ability of the judge to weight cues
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according to his beliefs about their importance. Several kinds of structural

propertiesyhave prehicusly been shown to influence due Wtilization. These
include such'factcrs as:the ordef;cf.presentatidntot the cues tc theujudge,
the manner in Wthh the judge is asked to express hlS response, cue format,
and cue varlablllty (Slov1c 6 Llchtensteln, 1971) Even when these structural

characterlstlcs ‘should be 1rrelevant to cue utilization, they seem to have

-strong effects -on themwajs~thatqudgeS"integfate information.

One partlcular concept that has been useful in explalnlng ‘the effects

of structural factors upon cue ut;_izgtionuls the notion of "cognitive

strain" (Bruner, Goodnow, & Austin 1956). It appears that some structural

characterlstlcs of cues add to the complexlty of the 1nformatlon proce331ng

task requlred of the judge o and cause” hlm to change his cue utlllzatlon

-~ oy .- PR
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systematlcally in an attempt to reduce the straln”on memory;.attentlon and
othef components of reasoning. ‘ ‘ o

. The structural effect investiéated in the present study is the degfee
to which commonality of cue dihensions influences cue utilization in situ-
atiohs requiring.compafative judghents. Consider artask in-which a-judge

must compare two students with respect to the criterion of potential college

~grade point average (GPA). He is given-each student's score on two cue

dimensions on which to base his judgments. One dimension is common to both
students but the other dimensién ‘for each student is.unique. For. example,
Student A"may be described in terms. of:his®scores’.on tests of Need for
Achiévement™(NAch) “and-English Skills (Eng),. while.Student B may be .described
by -his secobeson Quintitative’Abidity-+(Quant) and:Eng. o 100 0oL o

" How ‘might comiiohality: affect ctie utilization?: We hypothesize that cue
dimensions will have:greatér .influence on comparative judgments when they

are common to each alternatlve than when they are unique to a partlcular
. [ S T




~ test scores.

Basic instructions. All subjects received the following general in-

structions about the task:

This experiment is part of a study about the decision-making process.-
We are interested in how people use different kinds of information in
arriving at decisions. Your task will be to use several pieces of infor-
mation to arrive at some decisions in a realistic decision-making problem;,"
in this case, making predictions about students' grades on the basis of
The tests which you will use to make these predictions are:.

NAch (Need for Achiévement)--This is the student's score on a.
questlonnalre designed to determine his motivation to achleve
success inh school. Some of the questions on the test were: ™

" a. If—isJimp5fféﬁ¥—f65wﬁ€"tdngéf'good grades. (Yes or No) T
b. I feel that my future peace depends upon my accompllshment.
~ €.~ I would rather be_.a .good student than have an_active _
social life.
d. I enjoy relaxing only after completion of a job well done.

The average score on this test is 50. , -

Eng (English Skills)=-This is a test of vocabulary skills and the
ablllty .to. comprehend the English language.__(Note there are no
foreign students in the sample you will be seeing.) The average
score on this test is 100. '

Quant (Quantitative Aptitude)--This is a test of computational and
arithmetic skills and the ability to use quantitative reasoning in
solving problems. The average score on this test is 500.

"In each case, some part of the test information will be missing. In
no case will other relevant information (such as I.Q., health, personality,
etc.) be available. While these limitations will make your task difficult,
this is often the position we are placed in as real decision makers. We
don't have all of the information we'd like, yet we must make a decision
anyway. This is precisely what we will be asking you to do.

"The whole experiment should take about one hour. But there is no time

limit. .Rlease work_at a_ comfortable_pace and. try to make 1 the best decision
you can. each~t1me R -

L e ~
—— ~ ——een,
—————— -

Each. subject judged 15 practice pairs of stimuli and 90 test

. - a ;u,,". .
—_— ~ » . .,

Stlmull.
pairs. Within the 90 test pairs, there were 30 for which NAch was the commen

30 with Eng in common (Set E), and 80 with Quant in common .

dimension (Set N),
(Set Q). These three sets were randomly interspersed in the test booklets.
Within each set, the test scores were constructed to be normally;distribu—

ted, with prespecified means and standard deviatioms.

Half of the subjects judged students for which the three test scores were
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. -- - " “measured in different units (i.e., differen% means and standard devia-

5 fions). ,Forrthe othen-subjects?”aii“thﬁee cues ‘had equal means (500) and
a ~ S B o L T ST R
equal standard deviations (150). Table 1 illustrates this facet of the

design. Examples of stimulus pairs drawn from the equal and unequal-unit

conditions are shown in Table 2.

Information about bias. In addition to varying the equality of units

for the three cue dimensions, one other experimental manipulation was per-
formed. One-half of the subjects were given the following information along
with the other instructions:

"Each pair of students will have one test in common. People sometimes
pay too much attention to that test simply because it's easier to compare
the students on the test they have in common. Try not to pay more attention
to a test simply because both students have a score on it. Instead, use
each test according to your belief about its relative importance to the
judgment you are making."

Subjects. The subjects were 120 paid volunteers from the University of
Oregon. Thirty subjects were assigned to each of the four experimental
conditions defined by crossing the two levels of cue measurement (equal vs.
unequal units) with the two levels of information (informed about over-
weighting of common dimensions vs. uninformed). There were approximately

]

equal numbers of men and women in each condition. Subjects within each .

condition were tested simultaneously in a group setting.

Data analysis. The data analysis was based upon the fact that linear models

such .as Equation 1 have been found to do a good job of predicting a judge's res-

ponses in multiple-cue tasks (Slovic & Lichtenstein, 1971). However, the present

**\»¥-n\;aqa;y§}§ differs from the usual application of linear models in two ways. First,

the data being analyzed are not the subject's judgments of individual

stimuli but rather his judgments of the difference between pairs of stimuli.

Second, the typical linear model would estimate just one weight for each

e e et St e — T e e = P T L o
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I
cue dimension, across the 90 pairs of stimuli.

| -
hypothesis predicts that the weights for a particular cue will not be in-

However, the common-dimension

|
i
variant across the. the three linear common! dimension differs. Therefore,

equations were computed for each subject--one equation for
. S o j N -
each stimulus set. These equations were: |

T Tlset N: a(ABY = n N, - moNp + 95Q, - e Fp (2)
Set E: d(AB) = €&.E, - '"e‘Q“EB“T—q&QA = n3N, (3)
. i } - 4

Set Qi d(AB) = q)Qy ~ a0y FegFy mmNy

where d(AB) represents the judged differenbé between the GPAs of Students
was coded as positive; choice of

1

A and B (when A was chosen, the difference

1

regression weights; .and N NB’ EA, EB, QA, and éB are standard scores for

I

B received a negative sign); the terms n., %_, and qi'are standardized -
1
A’ |
!

Stimulus A and Stimulus B for dimensions NAbh,TEng, and Quant, respectively.
|

For purposes of this analysis, we define Student A in Set N as the student

who has scores on NAch and Quant, while Stuaent B has scores on NAch and
- |

i
Eng. 1In the test booklet, however, A and Blwere randomly interchanged.

|
The weights n,, e., and q. can be viewed as a measure of the relative .
: i’ 1 i |

P
importance of each of the four items of information (two common scores plus

two unique scores) in determining the judgef difference between students.

To facilitate the interpretations of these Qeights in terms of relative

importance, the stimuli were constructed so| that the four items of information
were orthogonal (uncorrelated) across the 30 pairs in eac£ stimulus set.

The main Qi?qthesis under study is that information will be weighted
more highly when it is common to both students than when it_is unique to
one of the students. This hypothesis implies that the sum of the absolute
values of the two weights for the common dimension in a set should exceed

the sum of the weights for that same dimension in the two other stimulus sets

where that dimension was unique. -
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Thus, we hypothesize that

17+ o]

Iyl npl > Img] Iy |
4 Ilell +_|¢2| > |e3| +-Ti%1
)
and - |?ll‘+ |q2| > [q31_+ |q9|_ R

These sums of weightéifér;common-andmuhiQue diménsions served ds the deéh;
pendent variables for the primary data éﬁquseé{

The analyses just described are based on the.éﬁgﬁécts' judgments of
the quantitative differencg@}xd(AB), between pairs of stimuli. In addition,
in order to evaluate the rei;tive weighting of the common dimension in the
basic binary choices, the judges' quantitative respoﬁses were recé@é&’as 1
(Student A selected) or 0 (Student B selected) and the analyses outlined

above were then repeated. This will be referred to as the 'choice analysis."

Results

The validity of the linear models (Bquations 2, 3, and 4), computed for
each subject and each stimulus set, was evalqated by correlating each model's
predictions with the subject's responses, across the 30 pairs of stimuli.
These correlations averaged .857 in the analysis of quantitative comparisons
and .77§‘in the choice analysis, sufficiently high to warrant further analysis
of the standardized regression weights according to the design given above. -

The upper'half of Table 3 presents the mean weights for the common

e - g e e g O . .- . .
and unique dimensions in this experiment. The analysis based on the quan-

titative comparisons of the students is presented in the first two columns;

the—analys%$ ofuthe3binary ehoices~is-gi&en¢inwtheJ$hird-and;fourth columns. .
Each entry in the taﬁle is- the mean of-éﬁms of:two'weights. For example, the-
.89 value for Quant as a common dimension;:givén'in thé eighth row of Table
3, is the mean ofifgll + |q2| and the corresppndingﬂvalue of .81 for Quant

as a unique dimensicn is the mean of lqsl + qul.




The statistical ;ignificance of these descriptive data was evaluated
by means of a fixed-effects analysis of variance with two between-subject
Qariables (information about bias and cue -measurement) and two.within—
subject variables (cgmmon vs. unigue dimensionspgand»type~of common infor-

-t

mation--NAch, Eng, or Quant). A separate analysis was done,fob the weights

derived from the binary-choice analysis.

The data in Tablé 3 confifm the_hypoiheSis?that~commoﬁ infdpmafibn is -

~given greater weight than unique information. The main effect of the common

vs. unique dimension was quite reliébié Sfétistiéally both;for the quanti-
tative comparison; F(1,116) = 21.6, p < .001, and for the binary choice,
F(1,116) = 13:2, p < .001. Another index of the consistency of the effect
for the quantitative comparison is the fact that about 68% of the subjects
gave more weight to a dimepsion when it was common than when it was unique.
The effect of the common dimension on the binary choices was as great
as the effect on the quantitative comparisons. This indicates that the
common dimension‘exérts its special influence on the basic choice itself.
Had the effect not been present in the‘anaiysis 6f the binary choices, this
would have indicated that the influence of the common dimension occurred

only durihg the quantification of the difference .between students.

— -

None of the ‘twoswaytinteractiions betweenmtheveommonqvs.dunique.dimension and

the other experimental variables (information abeut bias, cue measurement,

or type of common information) were statistically significant. In other

words, the common-dimension effect was equally strong for each of the three

types of commen information, as can be seen in Table 3. & Y

The common-dimension effect was strong in the Qqual and

unequal-units conditions, contrary to the expectation that it would

be easier to use the unique information in the equal-units
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condition, since there‘éaé less défaltransformation;forsthe judge:félcon—
sider. = Another surprising result was the fact that the warning given fo the
informed groups failed to produce a éignificant reduction in the common-
dimension effect. Thé warning did have one interesting consequence, however.
The average multiple correlation between the predictions of Equations 2, 3,
and 4 and the subje;ts’ quantitative judgments was lower when the subjects
had been informed about the common-dimension effect (ﬁw;..SS) thaﬂmwhen they
had not been so informed (§§='ﬂ86). Thoﬁgh small, the effect was statistically
significant, F(i,llG) = 5.6{ p < .05. It appears that, instead of reducing
the common-dimension bias, the warning made subjects less consistent in their

use of information.

Introspective comments. After they had finished, subjects were asked
to write a brief description of how they had made their decisions. Although
the general results of the experiment reflect certain difficulties subjects
have in integrating information, the most interesting fact about their
written protocols is that subjects made virtually no mention of any such
difficulties. They rarely mentioned giving the common dimension any special
consideration, though a few said they looked at it first. Instead, they
typically indicated that they took each factor into proper account when
making their decisions. | “

The'protocols, written after the experiment, are obviously incomplete.
'It would seem worthwhile to obtain more systematic introspective data during
the actual judgment period in order to examine the process strategies under-

lying the common-dimension effect.

Experiment II
A second study was conducted te test whether the common-dimension effect

found in Experiment I could be due to some aspect of the stimuli other than

et o e T R LT -~ e e T e e e e ——t—— e

\ i ) . 2
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the commonality built in by the paired-comparison design. A new group of
subjects participated for two sessions. In Session 1 these subjects rated
singly the prospective GPA for each of the 180 students depicted in the 90
pairs used in Exﬁeriment I. In gession 2, one day later, they judged the
regular group of 90 pairs, exactly as was done in Experiment I.

The ratings of ihdi&idual students from Session 1 wefe analyzgd by
making them into pseudo pairs. For example, if Student 27 and Student 161
from the set of 180 students had appeared as one of the 90 péirs in Experi-
ment I, the difference between the two individual ratings of these students
was, used as a pseudo paired comparison in the analysiszof data from Session
1. Thus, if the common-dimension effect in Experiment I was due to some
aspect of the stlmull other than commonallty, the effect should occur in

the analysis of thesé‘pseudO'palrs as well. " If the effect is 1nherent .

only in real comparative judgments, it should. not occur in thesespseudo pairs.

.

MethodA e - . - L o . . ‘ -

The task. IuringWSéssion 1 subjects predicted the freshman GPA for each

of the 180 students by putting a slash mark on the line scale shown at
the bottom of Figure 1. The slash lines were later calibrated into. a
numerical score for purposes of analysis. During Session 2, the task -

was identical to that of Experiment I (see top of Figure 1).

Sub]ects The subjects were 60 pald volunteers from the University of
Oregon. Thirty subjects, 15 men and 15 women, wefé-a381éned ;g ;;éﬁ~gf two
experimental groups. Group 1 judged the equal-unit stimuli of Experiment I
in both sessions. Group 2 judged the stimuli with unequal units. None of

the subjects were informed about the common-dimension bias when they jQQged

actual pairs during Session 2.
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Data analysis. Once the ratings from Session 1 were made into pseudo

comparisons, they were analyzed exactly as were the data in Experiment I. The

data from Session 2 were also analyzed in the same way.

Results

The results from Expefiﬁent fI are shown’iﬁ £hé bottom Half of Tabie 3.
There was no enhanced importance of—tﬁe common dimeﬁsiOnTevident in the
analysis of the pseudo pairs. However, when these same subjects judged the
real pairs duriﬁg Session 2, dimensions wére given more weiéﬁt whén they were
common than they received when they were unique, as in Experiment I. The
common-dimension effect based on the quantitative comparisons within the
real pairs was statistically significant, F(1,58) = 12ﬂ2, p < .001, and the
difference in the relative weighting of common and unique dimensions between
the pseudo pairs and the real pairs was also significant, F(1,116) = 9.3,

p < ﬂOl{

The remainder of the analyses of the real pairs in Experiment II also
replicated the findings from Experiment I. Again, the common-dimension
effect was equally strong in the analysis of the binary,qhéiéésaaﬁdfifwwas[
not significantly affected by the stimulus units or by the‘type of common
dimension.

The fact that the common-dimension effecf occurred only with real pairs
indicates that the judged difference between students canhot be accounted
for by the difference between the judgments of the individuél students.

The results of Experiment II t@@s insure that the common-dimension effect
is a contextual bias, inherent in the choice process itself, and not an

artifact of some uncontrolled element in the individual stimuli.

Additional analyses. As described earlier, the primary method of data

analysis fitted Equations 2, 3, and 4 to the responses from each subject.
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" The twelve”@eights from these three equations were then combined in a way

that compared the weight that a dimension received when it was common to

both stimuli with the weight that it received when it was unique. Although
this is a meaningful way to summarize the data, seneral other analyses are
also of interest. For example, a natural question is whether the common
dimension generally received more weight than the two unique dimensions that
accompanied it in the pair. To answer this question we must examine directly
the twelve weights from Equations 2, 3, and 4. These weights‘are shown in
Table 4, Based on the real paired comparisons in Experiment II. It is evident
that the weightings for the common dimension were not always higher than the
weights given the unique dimensions in a pair. For example, Quant always

received the highest weight in the unequal-units condition, regardless of

whether it was a common or unique dimension, although it was dessiio... .3

dominant when it was unique.

- "':n.. P

._anf lS prx ;

e —

Another perspective on the common;dimension_effeot is provided by
Table 5, which illustrates, for threefpairs, the pnoportion of times a

student w1th a substantlal advantage on the common~d1men51on was chosen

—Q\ J

. over a student who was superior on the unique dlmen31on Table 5 also

provides a comparison, in :Experiment II, between fhe'choice frequencies and the

oTderings based 6n-thé ratings of fthe iAdividual stimuli in ‘t’hé‘l‘sair.‘ .For~

all three of these pairs, the student who was superior on the common dlmen~

sion fared .better when.the response was a.choice .than when.-it.was an. . . . _._.._
individual rating. However, the student with an advantage on the common

dimension was not always chosen and, as Pair II illustrates, might be chosen

less than half of the time if the other student had a particularly good

score on the unique dimension.
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In sum, the additional analyses depicted in Tables 4 and 5 indicate that

the common dimensions, though meréenimportantzthancthenunique: @imensions, did

'kﬁot.dominate“fhe'éhoiéésfcoﬁﬁigzgiy;' T

Experiment III

3

Experimentsl and II have demonstrated that a dimension receives hféﬁg%erv
weight when it is common than when it is unique. It is important to note,
however, that the subjects in those experiments were run in large groups and
were given neither feedback nor explicit rewards for making careful decisions.
In addition, the subjects received relatively little information about the
distributional properties of the test scores. There is some question,
therefore, whether the results will generalize to conditions in which greater
degrees of information and motivation pr*evail.,+ Experiment III addresses
this concern. In this experiment, the subjects were tested in relatively
small groups. In addition, they were given "correct-answer'" feedback after
each judgment, their salary for the experiment was dependent. upon the accuracy
of their responses, and they were provided with detailed information about

the distributions of NAch, Eng, Quants and the distribution of correct answers.

Method
The task. The subjects evaluated comparative GPA as in Experiment I
and Day 2 of Experiment II. Only the unequal-units stimuli were used and

none of the subjects were informed in advance about the common-dimension bias.

Instead of putting a slash mark on a line to indicate relative GPA, as in

the earlier experiments, subjects wroteasdoéinsthenletterzhametrdfathessuperior

- student--and-made-a-directahumerical estimate of the difference (e.g.,  Al24 B18,

- £y
s i 4

. &tes ).onzatiscale calibrated from 1 to..60. . ' !
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Information and feedback In addition to the mean scores for NAch

- - i IR =

Eng, and Quant, subjects were given graphs showing the frequency distributions

of these scores across the 90 pairs of stimuli.
After the _subject made his response, he was provided with feedback about

the "correct answer" (e.g., Alk, BlG‘.etc d.ecTheccorrectianswers webergefier ated

using a linear equation in which each score, whether common or unique, had

a beta weight of .5. Thus, any degree ef learning would reduce the common-
dimension effect and a subject who was perfectly accurate would show no effect
at all. A frequency distribution of the correct answers was provided and the
subjects were given 15 practice trials with feedback prior to beginning the .
test trials.

P o — -

Paymentffor accuracy. Subjects were told that they would receive a base
I _ .

payment of $1. OO for partiCipating in the experiment and that the remainder

of their salary would depend ontthe sum of the differences between their
answer and the correct answer for eight selected pairs of stimuli. They were
given a chart showing the relationship between accuracy and payment. Rewards
for accuracy ranged between $0 and $k.. |

Subjects. The subjects were 30 volunteers,fapprékimatélyré@ﬁgltnumbeﬁsn

éf;meneandtWemenJiﬁr@momheﬁUﬁiversityeeﬁn@ﬁegeﬁneﬁmhgyewene tested in groups

— of aboua"seven to nine members. ' ' ] - —

= B S -

-~ ~Resultg———m — ---
The results from Experiment III are shown in the bottom row of Table 6.
There was again a statistically significant comnon—dimension effect,
F(1,29) = 13.6, p < .001. Comparison with the comparable unequal-units and
uninfppmed—about—bias;conditions-from.Experiments-InandvII—indicateS"that the

effect in Experiment III was not in the least diminished by the prOViSion of




15

feedback, reward for accuracy, and distributional information. An analysis
of variance showed no significant differences'améﬁgitﬁeﬁtﬁﬁeegéxpepiménfs;:

R

Experiment (IV .

" Experiments I,aﬁi;iéndaﬁiI&hé§§§&em6ﬁ§f£§tédatﬁéiéﬁ?ﬁimensieh'receives a
higher weight when it is common than when it is unique. Experiments IV
and 1V were designed to probe more deeply into the nature and causes of
this effect.

Amos TverskyL+ has proposed a Random Weight Model to account for the
common-dimension effect. Under this model, it is hypothesized that the
subject applies one weight to the difference between the stimuli on the
common dimension and combines the resultant with the products of weights
applied separately to each of the unique-dimensions."Thus Equation (2)
would be replaced by the following:

Set-N:- A(ABY =wn. (Nua-N_) +eqEQ. -
Set N:- d(ABY =un) (Ng-Np) +eqBy - &P (5)

where n., e and q; are random variables. . Similar changes would be made
for Equations (3) and (4). Aﬁ important feature of this model is the assump-
tion that the weighting parameters are not fixed but, instead, are distributed
about their central values. The application of each weight by the subject

is assumed to be analogous to sampling a value at-rafldm from this distri-
buticn. The resultant variability in the application of the weights is
intended to represent inherent noise or imperfection:r5 In contrast to
independent evaluations of Stimuli A and B, which would require weighting

the common dimension twice, the application of just one weight to. the

difference on the common dimension is a natural simplification of the task,
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similar to the behavior shown by subjects in an experiment by Tversky (1969).

For purposes of illustration, assume that n. = dq =€, in Equation (5)

and that the .variances of the distributions of'these'weights are all egual.
If the ddta resulting from. these and the random sampling assumptions were
analyzed by the approach used in Experiments I aﬂd Iandtlil;{¥ge;;uc welghts
estimated for the common dlmen81on,would, on the'average, exceed the weights
estimated for the fwolunique dimensions. . Since the‘weight for the common
dimension is sampled only once, while the weights for .the unique. dimensions
are sampled twice, more error becomes associated with. the unique dimensions.
This .increase.in error leads to smaller weights for these dimensions. In
other words, the Randou Weight Model introduces a subtle bias in favor of
the common dimension. Even though the subject waa, on the average, applying
equal weights to all dimensions, the common dimensions would correlate more
- highly with his responses across a series of judgments.

One implication of the Random Weight Model can be tested using the
weights eetimated in Experiment II. If the model is valid, the two weights
calculated for the common dimension in the real-pair condition (one weight
for Stimulus A, the other for.Sfimulus_B)fﬁhculd be more'similar to one
another than the two weights calculated for that same dimension. in the
‘pseudo- cairslcondition In the latter condition, the subject judged Stimulus
A and Stimulus B separately and would have had to weight the common dimension
each time, thus‘ccniributing the error variability twice, while in the
real—pair condition the model assumes that only one weight is applied.

Table ﬂ3presents the mean differences between weights for the common dimension

o mmmm = v

\1as s function offthettypeaoftstimulusopairiﬁreal vs rpseudo)jbeing judged The

- L. e - loam

statistical significance of these data was evaluated by means ofl<a§ﬁanalysis

of variance done separately for the equal and unequal-units conditions. In

USSR 2 /\.\‘_‘m T e T T e e AR ~———ern e e b _....-._.—-»—-—*————“"7
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the equaleunits condition, the difference between weights was larger for
pseudo;pairs than for real pairs, F(1,29) = 5;4, p < .05, thus providing
some support for the Random Weight Model. However, this effect was not
found in the unequal-units condition. In addition, the difference between
peeudo and real pairs on the overall mean fer both conditions was not
significant. In summary, while there was not unanimous agreement between
the prediction of the Random Weight Model and the hata, there was enough

agreement to suggest that the model may have some validity.6

Because of the possibility that the common-dimension effect found in

e -

Experiments I,aﬂi,Iaéggiéiié@ﬂ&&pb§ﬁ§d§é§b9d??pﬁ@paep é'éélémg logous tO that
suggested by the Réndem Weight Model,¢E3perimenf PWiuwas designed to test

for the effect with a design that wes not susceptible to-random error in
weighting. The finaing of a common—dimensiop effect wi%h such a design

would not exclude the Random We}ght Model, but it would indicate that some-
thing other than a random-weighting procedure was increasing the salience

of the common dimension.

Method
The task. The basic taék.again involved the evaluation of freshman

GPA on the basis of NAch, Eng, and Quant. The judgments éboﬁi&iﬁﬁﬁ&idual

students made during Session 1 of Experiment II served as a basis for
selecting pairs of students with approximately equal ratings. Subjects in
Experiment'ldﬁ were asked to make comparative judgments about fhese pairs
of students,vfollowing the same instructions used in Experiments I and II.
The common-dimension hypothesis predicts that subjects would exhibit a

definite preference for the student who had a superior score on the common

e Lo .- R e T
em ,__,‘-———--‘_______"_,_“ e~ \’\"//-.-\____.__ U . T
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dimension. Use of this design avoids dependence upon liﬁéé% equations
whose weights are susceptible tc the influence of random error.

Stimuli. Bcth equal and unequal-units cpndit%ons were included in thi;
study. Within each condition the mean evalcationSaof each of the 180 indi-
vidual stimuli from Experiment II weré.used as a-basis for equating pairs
of students to be compared in the.presenf study. Twenty-nine pairs were
constructed for the equal-units condition and 28 pairs for the unequal-units
condition. The three scores, NAch, Eng, and QEEEEJ served as the common
dimension about equally often. Five practice pairs and enough filler pairs
to bring the totel number of pairs to 50 were included in the set seen by

>squecE§janteach condition.

The equating. of stimuli within a pair was quife good. For the 28
unequal-units pairs, the‘average absolute difference in mean rating for each

stimulus was O. 15 units on a scale unewhlchethehrange ofelnd1v1dual peans was

from 21.0 to 4y, 4 The stimulus that was superior on the common dimension
was given the'higher individual rating 49.3% of the time and had a mean
rating of 0.04 units less than the stimulus with which it was paired.
Comparing each pair of stimuli across the 30 subjects who rated the stimuli
in Experiment II, the dominanhistihuius had a higher rating for an average

of 15.3 subjects, the other was higher for 12.9 subjects, and 1.7 were tied.

In short, the stimuli w1th1n each palr @fb¢he&unequad‘"n&tsecondltlon;were ex-
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tlmuluslratangscof Experlment

W
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£ 1T, The stlmull in the.regual- unlts condltlon _were, matched Wust as- cloqely. g T
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Subjects. The subjects were 64 paid volunteers from the University of

[
o

Oregon. Thirty-four of these participated in the equal-units condition and
the remainder participated in the unequal-units condition. Approximately

equal numbers of men and women were assigned to each condition.




Results

Unequal-units condition. The alternative that was superior on the -

common dimension was selected in 58.3 percent of the 835 choices made by 30
subjects for the 28 equated pairs (the subjects failed to choose on five
occasions). The alternative higher on the common dimension was selected
more often than the other alternative on 19 pairs, less often on 7 pairs,

and equally often on 2 pairs (p < .025 according to the binomial tést). Thus

the common dimension had more influence than unique information in a situation

R e R YA S veretiiiimarmee-3 SoTHmg e e -
cenfounded ywith error variability.

g - paye—yny

where lestimation of influence was not
— B S S e e e
—————
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in the weighting process. . _

_Athél—ﬁhité”Eghdition. Aéféé;-the 29

was sup?rior on the common dimension was selected 63% of the time (it was
selected more often than the other stimulus for 22 of those pairs). H;wever,
there was an alternative to the common-dimension hypothesis that was able

to predict choices almost as well. It was suggested by the post-experiment
comments of several subjects who said that they weighted all four test scores
equally in the comparison. They simply summed the two scores for each
student and chose the student with the higher sum. Examination of the data
showed that the student with the higher sum was selected 61.7% of the time.
Forvpairs inewhidhe theadtudent: whios waspsuperior On: thercommonrdimensioni had a
lower sum, that student was selected only 51% of the time. When the student
who was superior on the common dimepéion also had a higher sum, that student
was selected 71% of the time--a value that is about equal to a combination

of the main effects due to sum and common dimension. It appears that .
bqtpsmhéﬁsﬁmﬁénd:mhemcqmﬁopqéiﬁéﬁsiﬁnjarév@oﬁenrtdepermﬁpq3stoftcheiceslin?3

the equal-unitsheconditionvits - -ali.

matched pairs, the stimulus that
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Conclusion. Although random error in wéighting_cannot be ruled out as
a contributor to the effects found in7f§é7?f§§f-ﬁﬁrééfgkﬁériﬁéhfs,7if‘épﬁéérs un-

likely that it is the sole cause of those effects. In Experiment.IV, a :
design that was not susceptible to influence from random error in weighting
also indicated increased salience for common dimensions.

A

Experimentiy§ 

If the common-dimension effect is not simply_the result of random error
in weighting, what are the cognitive mechanisms by which it oceurs? Experi-
ment W was designed to test the hypothesis thaf{su£ject8'W@i@ﬁﬁ;:{;;gﬁgm
common dimensions more because they atteﬁd.first to common informafion, form
an initia; impression based on this information, and tﬁen fail.to adjust this
impression suffiéiently whén they attend-fo;the unique informétion. We
shall refer to this as the "adjustment hypotheéis." |

A priori support for the adjustment hypothesis comes from several
sources. Lichtenstein and Slovic (1971) found evidence that subjects
evaluating gambles formed‘aniigiﬁial impression on the basis of a single
attribute and then failed to adjﬁst this impression sufficiently when con-
sidering the other éttributeé of the gamble. The first impression thus
carried the most weight.-> In addition, the adjustment hypothesis leads to
a primacy effect of the sort found in many studies where subjects had to
integrate informatioh seqﬁ;ntiail& ppior to making a judgmeqt (seé, for

example, Slovic §& Lichtenétein, 1971, ﬁp;)692—693).

- I . L . t

e

‘Method.

Stimuli. The stimuli were.the first 26 pairs of students from the
set of 90 pairs judged in the unequal-units condition of Experiments I and
II. As before, the same instructions and procedures applied with one im-

portant exception. The test scores were presented sequentially rather than




simelteeeously. One group et"subjects aiways saw the two common<§665és f6::>
Students A and B flrst. They were 1nstructed to form an 1n1t1al 1mpression-r~ e
on the ba31s of these scores and then turn the page to receive the two

unique scoree, after which they made- their response. A’second'group of

subjects saw the two unique scores first, then the scores on the common’

dimension. If the adjustment hypothesis is correct, then theiaveﬁage

pfeference for the student who was superior on.the,commqn dimensionAshould-
- be greater when the common scores are glven.flrst.

, Subjects . The subjects were 21.mehs, paidtvolunteefs'from_the University
of'Oregon. Eleven of these saw common infermatien first, the remaindef fe—

ceived unlque 1nformatlon flrst.

'Reéuite%;
The student who was superior on the common dimension was selected 69%

of the time when_the'common scores were presented first‘and 7u4% of the time

when the unique scores came flrst Thlssdlfferen@ewwasanetnététistﬁcally B ET:

AR -
2L Y T

- sagnuflcanto mThusbednformatloneatt nded8t6>f&rst “?é ﬁ“tt 1@ﬁtedcﬁ%re
{ - , T e T ’

Rty e " B

heavilysin.the comparlson, contrary to the adjustment hypothesis.

S
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Discussiep
The present experiments indicate that the property of pPOViding,ine
formation ﬁi‘both alternatives of a pair enhances the degree to which a

stimulus dimension is weighted in the comparison betweeh those alternatives.

e
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Explanations for the effect. The general presumption underlying these

experiments was that use of the common dimension would be facilitated by the-
fact that this dimension provides a direct and unambiguous comparison between
the alternatives on the attribute being judged. To use unique information,

one must deal with questions of relative weights or "tradeoffs' between different
attributes. It seemed likely that the cognitive difficulty of estimating and
implementing such tradeoffs would decrease'the use of uniqtée information. Al-
théugh the common-dimension effect has now been demonstrated, the question of
.whether-"cognitive—sérain" pfovides a satisfactory explanatory framework remains
open. Only one -direct manipulation of strain was attempted, the use of equal

and unequal-units conditions in Experiments I, If,‘and IV. Contrary to expec-

~ tation, the common-dimension effect was not greater in the unequal-units con-

ditions, the conditions that should have been most difficult to judge.
Although several other hypotheses were advanced and tested in an attempt
" to explicate the common-dimension effect, the basic mechanisms remain unclear.
Some support was found for a Random Weight Model which postulated that the
lesser importance of unique  information was due té greater random error in the
use of that information. However, strong direct support for this model is
‘iacking. In gddition, the results of Experiment IV indfcate that theré must be
more to the effect than random error in the application of the weights, al-
4fhough the attempt in Experiment V to demdnstrate thaf'the'éffect Qas due fo

a starting-point and adjustment process was not successful.

One possible explanation for the effect,(Dot tested—here, is . = - - =

A : 1l
{anr~wm¢r~§ﬂJ‘

'
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"Tfhat subjects might actively discount the uniqué information because they _

lack confidence in their ability to use it appropriately. In other.words;
the ease of comparison on the common dimension could induce gbeater confi-

dence in one's ability to use that information, and this confidence, in

turn, could mediate the weight given the information.

e
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John Castellan® haé'sdggeéted%yet'anotner'ekbdanatibn._ ﬁéfﬁyéétheéizéﬁ-that
subjects may substitute the average scores for cue dimensions that are missing.
Substitution of average scores for missing values implies that the intradimensional
difference between stimuli will be larger on the common dimensions than on the
unique dimensions.. Tversky (1969) has found that subjects tend to discount dimen-
sions on which stimuli have small differences. If subjects did that here, a bias
in favor of the common dimension would occur. While this hypothesis is untested,.
its plausibility is enhanced by the introspective comments of a number of subjects
who volunteered that they did tend to assume average values for m1551ng scores

and did discount small dlfferences between stimuli on a dlmen31on.

e e e e o — e — - —— e S e m b e i

Informatlon transformatlon and 1nformatlon use. Slov1c and Llchtensteln

= T - ot s

- - S (l968a) observed a "compatlblllty” effect in’ judgments of 81ngle stlmull

that is not unlike the common—dimension effect in the present study. They
found that when subjects rated the attractiveness of a gamble, probability of
winning was the most important factor in their policy equations. In a
second condition, subjects were required to indicate the attractiveness of

a gamble by an alternative method--namely equating the gamble with an amount
of money such:that they would be indifferent between playing the gamble and
receiving the stated amount. Here it was found that attractiveness was.
determined more by a gamble's potential outcomes than by its probabilities.
The outcomes, being expressed in units of dollars, were readily commensur-
able with the units of the responses--also dollars. This commensurability
led subjects to use one of the outcomes as a starting point for the response
and these starting points became the primary determiners of the responses

via the mechanism of insufficient adjustment discussed in conjunction with
Experiment V." On the other hand, the probability cues had to be transformed

by the subject into values commensurable with dollars befofe they could be .

- ) : o e o - e — . PR o L . _ : . X 12“ _E_ -= ‘Le
integrated with these other cues. It seems plausible that the cognitive <o A

S e P s
CEE~-. - effort 1nvolved in making this. sort of transformation greatly detracted from ‘1-'7”

[ : the influence of the probability cues in the second task.
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In the area of comparative judgment, empirical work

general conclusion that subjects find it rather difficult to weight 'and =~ -~ . L
"trade off" values in a compensatory manner. For example, Tversky (1969)
observed systematic intransitivities in subjects' choices among pairs of
gambles described by probability of winning and amount to win. He explained
these intransitivitdes in terms of a "lexicographic semiorder" decision
structure whereby subjects ignored small differences in probability and

chose among adjacent gambles on the basis of the payoff value. However, when
gambles were further apart in the chain, subjects chose according to prob-
ability or expected value. In.sum, Tversky's subjects did not exhibit a
uniform_tradeubfiubetweén.%héuufility~aﬁd“prqbabiliiyddimensiongu Shepard
(1964) also found evidence for the difficulty of ‘éombining. information in
several perceptual judgment tasks.

Support seems to be building for a general hypothesis to the effect
that information that has to be held in memory, inferred, or transformed in
any but the simplest ways, will be discounted. The present study and the
work just discussed are congruent with this hypothesis. Additional evidence
for this notion comes from the tendency for subjects to prefer a direct test
of any hypothesis they are trying to validate (Bruner, Goodnow, & Austin,
1954; Wason, 1968). Indirect tests require a transformation of information.
Bruner et al. found that subjects preferred to make direct testé with posi-
tive instances and concluded that information that does not require "in the
head" ?ransformations is preferred in the interest of cognitive economy .
Resistance to making simple transformations of information prior to using
that informét_ion has also been found by; Siavic‘ aﬁd Lichtenstein ( 19‘6815;) and
Payne and .Braunstein. (1971) in the context of gambling décisions.

Implications.. Experimental work.documents man's-—difficulties .in. weighing ... _

and combining information. Do these difficulties diminigh_6g¢e3thecsﬁﬁjécg
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leaves the artificial confines of the laboratory andAresumes the task of
using familiar sources of information to make decisions that are personally
important to him? - While there is a lack of evidence bearing on this
question, there are some hints,mat least, that systematic biases pervade

the judgments of experts in many areas, including medicine (Bakwin, 1945),

industry (Kidd, 1971), and science (Tversky & Kahneman, 1971). [ﬁ

e — i

Future experimentation should examine whether the "common-dimension

effect" and similar types of bias will pervade important decision situationms.
.

If they do, further work will be needed to detgrmine how to minimize these
biases. Education may help, although a casual warning to avoid the bias did
not work in the present study. Substitution of formal systems for combining
. the decision maker's values (Dawes, 1971; Edwards, Lindman, & Phillips, 1965
Goldberg, 1970; Raiffa, 1968) may provide the necessary means for analyzing

and eliminating biases.




26

References

Bakwin, H. Pseudodoxia pediatfica.“ New England.ngtnal;Qf,Medicine,.

1945, 232, 691-697.

Bruner, J. S., Goodnow, J. J.,"a Austin, G. A. A study of thinkiﬁétm
New York: Wiley, 1956.
Dawes, R. M. A case study of graduate admissions: Application of three

principles of human decision making. American Psychologist, 1971,

26, 180-188.
Edwards, W., Lindman, H., & Phillips, L. D. Emerging technologies for

making decisions.  New directions.in psychology II.: New' York: Holt,

Rinehart, & Winston, 1965. Pp. 261-325.
Goldberg, L. R. Man vs. model of man: A rationale, -plus some evidence,

for a method of improving on clinical inferences. Psychological

Bulletin, 1970, 73, 422-432.
Kidd, J. B. The utilization of subjective probabilities in production

planning. Acta Psychologica, 1970, 34, 338-3u47.

Lichtenstéin, S;, & Slovic,. P. Reversals of preference between bids and

choices in gambling decisions. Journal of Experimental Psychology,

1971, 89, 46-55.

Payne, J. W., & Braunstein, M. L. Preferences among gambles with equal under-

.

lying distributions. Journal of Experiméntal Psychology, 1971, 87, 13-18.

Raiffa, H. Decision analysis. Reading, Mass.: Addison-Wesley, 1968.

Shepard, R. N. Attention and the metric structure of the stimulus space.

Journal of Mathematical Psychology, 1964, 1, 54-87.




.27

Slovic, P., & Lichtenstein, S. C.  The relative importance of probabilities-

and payoffs in risk taking. Journal of Experimental Psychology Monographf;
Supplement, 1968, 78, No. 3, Part 2. (a)

Slovic, P., & Lichtenstein, S. C. The importance -of variance preferences in

gambling decisions. Journal of Experimentél Psychology, 1968, 78,
646-654. (b)
Slovic, P., & Lichtenstein, S. Comparison of Bayesian and regression approaches

o} Qhe study of information processing in judgment. Organizational

Behavior and Human Performance, 1871, 6, 64S9-7uLh,

sty - et

Tversky, A. »Intran51t1v1tyaof preferences. Psychological Reviéw, 1969, 76,

S J— N’/’J
- ~—

é- -u48. o

= e

Tversky, A. Choice by elimination. Journal of Mathematical Psychology, 1972,

T 3412367
(8, 3kls

e i e

“‘1—!\.—""

Tversky, A., & Kahnéman D. Belief in the law of small numbers. Psychological

Bulletln 1971 76 105 llO ) o ' o
- . ,\(‘r\ s : .
Wason, P. C.~ On the fallure to ellmlnate hypotheses-—a‘sedond»look. In

e i fi’

P. C. Wagon € P. M. -Johnson~ Lalrd (Eds ) Thinking and reasoning.

Baltimore: Penguln Books, "1968. Pp. 165-174,

= 7= - P I S e




28

Footnotes

lSponsorship for this research comes from the Personnel and Training
Research Programs, Psychological Sciénces Division, Office of Naval Research,
under Contract Nd.;NOOOlu—68—C—043l, Contract Authority Identification No.
NR-153-311; from Grants MHlé972,fMH15414; and'MH21216«from3the U.S. Public Health
Servicey and Grant GS-32505 from the National Sciénce Foundation. Computing
assistance was obtained from Health Sciences Computing Facility, U.C.L.A.,
sponsored by NIH Grant RR-3.

We -are indebted to John Castellan, Robyn Dawes, Lewis Goldberg, Daniel
Kahneman, Sarah Lichtenstein, and Amos Tversky for their many helpful sugges-

tions regarding the design and reporting of this study.

2Requests for reprints should be sent to Paul Slovic, Oregon Research

Institute, P. 0. Box 3196, Eugene, Oregon 97403, -
3An alternative hypothesis is thatithé warning-led subjects.to apply-:
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" Unequal-Units

/T Condition
M T -

Equal-Units
Condition

Table 1

Means and Standard Deviations

for the Stimulus Dimensions

Dimension

NAzh
Eng

Quant

NAch
Eng

Quant

Mean

50
100
600

500
500
500

Standard

Deviation

2.
20
150

150
150
150




Common

Dimension

Table 2

Examples of Stimulus Pairs in the

Equal- and Unequal-Units Conditions

. Unequal-Units
" Condition

Student > A

NAch 67
Eng .
Quant 452
A
NAch -
Eng llé
Quant Ly
A,
NAch. -
Eng 74

Quant 701

59
86

-38
90

27

466

Equal-Units

Condition

Student A

NAch 618

Eng .
Quant 382
- A

NAch .
Eng 457
Quant 348
A

NAch -

Eng ' ‘-698_
Quant 264

561
572

388

30

ECE




Table 3

I

“Mgan' Weights for Common and Unigue Dimemsions . ___ ..

)  Quantitative Comparison | Binary Choice
‘Experimental Common  Unique, ‘(3j@§éﬁon,j - Unique
Condition Yimensions Dimensions .Dimensions Dimensions
EXPERIMENT Iu:
o Overall Wean .83 .73 .73 .64
3 "\..‘, D e : )
Uninformed .85 T4 T4 .64
Informed .81 .72 .71 .64
Unequal Units .82 .71 .72 .62
Equal Units .84 .76 LT .67
NAch Common .81 71 T4 .64
Eng Common .79 .68 .68 .61
Quant Common .89 .81 .76 .68
) L _/"”“"‘ﬁ'.’-u_,.——«f"‘/yf Ea
EXPERIMENT -T1: § PSEUDO PAIRS
o’ L
& Overall Mean .80 .80
Unequal Units .80 .79
Equal Units .81 .80
EXPERIMENT TI: REAL PAIRS
Overall Mgan .85 .72 .73 .64
Unequal Units .80 .71 .71 .60
.Equal Units .88 .74 .76 .67
NAch Common .78 .67 .73 .64
Eng Common .85 .71 .69 .60
Quant Common .91 .81 .78 .67




Mean of the Absolute Weights for Decisions about Real Pairs:

- Experimental Condition’

o QuantitativégCompérisQn-i

Set N

N

y

Table U4

Set é~ .
T

.Experiment II

Set Q

 Unequal Units -~ .40 .34 .48 .30~ . .37 .37 .42 .34 .43 .48 .26 .32,
 Equal Units = . .42 .40 .39 43 (43 .53 .33 .32 U6  .44- .42 .36

/..——_.___..a.— rrwf‘ \

Blnary Ch01ce;

e =

Unequal Units - . 40 1730 .35, .29 ;35,-‘.32 .32 .27 . .28  .u8 .28
/fae'zgf31 % gwo;,;'awij 361,

t

e i A e e e et B

/EquaI“Unlt 7

™~ ..
N ey

~ /‘L/’

. ‘-“ _ ~ R P
- , ;_\\__) L\L T B
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Table 5

Ratings and Choices for Selected Pairs of Stimuli in Experiment II

RETUR i | A S B  Higher Rating-
C . etero e e NAch-- e _ NAch . 667 } o .bA' 'B‘
. Pair I  ° Eng. %91  'Eng i - a[2L |8 |29
. quamt 742 - Quant 3§z Sholee p ATTGT g o
g - - f 22 8
T .
| ;
| A_‘ S B - _ Higher Rating
. NAch  Nach 7wt 1 .. A B
_ Pair II . Eng .~ 470 Eng 566 ' . A [14 [ 2 |16
o - Quant  67u4 Quant . Cholce p° =5 0 |10
. 24. 2
A S B %_ : : Higher Rating
o NAch ' Nach 30} | A B
Pair III  Eng 90 __. .Eng . 131 | . vAaJT0 T1 1
L Quant . 602 Quant ; Choleei p 716 |17

Note--Pairs I and-Il-were--taken -from the equal units condition; Pair III
from—the unequal—anits condition. The cell enﬁries in ‘the 2 x 2 tables in-
dicate the number of subjects who chose the student designated by the row "
letter and gave a higher rating to the studenti desipnated by the column
letter.
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Table 6
N

Mean Weights for Common and Unique Dimensions

in Experiments I, II, and III

Overall Mean P A
- ’ - %8s,
Common Unique Showing
Dimensions Dimensions Effect
Experiment I .85 .73 77%
. Experiment IT ' . 80 .71 63%
(Day 2 - Real Pairs).
Experiment III .89 ST [ 77%

(Feedback and Reward)

Note:--Only the data from the uninformed groups, unequal—units conditions
of Experiments I and II are presented here.




‘ AL
. Tablef7
. .. Comparison of the Mean“DifferenceiBetweeneWeightS for the-

f.‘Cdmﬁon'DiﬁenSion_in.Real and  Pseudo 'Pairs of Experiment I

- Pseudo - . Realf(
- Pairs’. . Pairs °

Equal—Units Condition o 'l-1*9:3ff[:;,”-1175

Unequal-Units Condition o S 1200 .18

'eOverall Mean 135 S .llé

Note.——The dependent varlable for thls analy31s is the  1
absolute difference between the two :»welghts for the
- common dlmen31on. f , B :
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Figure Caption
Figure 1. Response scales used in Experiments I and II. In Experiment I

(top scale), subjects circled the letter corresponding to their

~en

ﬁudément and estimated the difference between the students by
placing a slash mark on the line scale. In Session 1 of Experi-
ment II (bottom scale), subjects used the slash mark to estimate

GPA for individual students..
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Returnxthe'corrected art and engraver's proof with the galleys.

\

'The reproduction of halftones should be Judved only from the

proofs Supplled on coated paper.

OVERSIZE FIGURES

"~ To make an engraving of a drawing largeér than 8% x 11 inches,

a reduced photoprint occasionally will be used. In such cases,
the original, oversize drawing will not be returned unless

'requested, and will be discarded two months after pub11Cat10n

of the drtlcle.
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Table 3

| Quantitative Comparison * |

“Mean Weights for Common and Unique Dimensions

1

Binary Choice

Overall Mean -

Unequal Units
Equal Units

EXPERIMENT - I1:" REAL PAIRS

Ovéfél}-ﬁéan~ :
Unequal Units

- Equal Units
¢

NAch Common
Eng Common
Quant Common

Common . Unique
‘Dimensions - -Dimensions
.83 .73
.85 74
.81 .72
.82 .71
.84 .76
.81 .71
.79 .68
.89 .81
.80 .80
.80 .79
.81 .80
.85 .72
.80 .71
.89 T4
.78 .67
.85 .71
.91 .81

ﬁféééﬁon, Unique

.Dimensions Dimensions
.73 .64
.74 .64
.71 .64
.72 .62
L4 - .67
.74 .64
.68 .61
.76 .68
73 N
.71 .60
.76 .67
.73 .64
.69 .60
.78 .67






