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MORALITY JUDGMENTS:

TESTS OF AN AVERAGING MODEL '

MICHAEL H. BIRNBAUM 2

University of California, Los Angeles

Pairs of items describing objectionable behaviors were rated for their overall
morality. Contrary to additive or constant-weight averaging models, the
ratings were demonstrated to depend upon the range as well as the average
scale value of the component behaviors. A range model accounted for more
than half of the variance left unexplained by the additive models. One inter-
pretation of the range effect postulates that each component stimulus produces
a distribution of values. The value of the stimulus combination is assumed
to be the mean value in the overlap of the component distributions, which is
closer to the item with the narrower dispersion.

How immoral is it to both "pocket the
tip the previous customer left for the
waitress" and "poison your neighbor's dog
whose barking bothers you?" Anderson
(1968b) has suggested that 5s combine
information by averaging psychological
values associated with each component
stimulus. Thus, 5 independently assesses
the morality of pocketing the tip and the
morality of poisoning the dog and then
averages his two assessments to arrive at
an overall rating. According to this view,
the psychological value of the whole is
simply an average of the psychological
values of the parts. The theory is a special
case of a general additive model (Rosen-
berg, 1968), which can be written:

+ C [1]

where St!...&...„ is the psychological value
of the combination of n stimuli, Sk is the
psychological value of stimulus k, sa and
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wa are the scale value and weight of the
initial impression, and c is an additive
constant. In the usual application of such
models, the weights, Wk, are assumed to be
independent of the scale values, and the
effect of each stimulus is assumed to be
independent of the other stimuli with which
it is presented (Anderson, 1970). The
constant-weight averaging model (Ander-
son, 1968b; Rosenberg, 1968) is a special
case of the additive model and requires the
additional assumption that the weights
sum to unity.

The overt response, RI...*...«, is assumed
to be a mono tonic transformation, J, of the
psychological impression values:

Rl...k...n = [2]

Since J is usually assumed to be linear,
analysis of variance may be applied directly
to the responses obtained in a factorial
experiment to test the general additive
model (Anderson, 1968b, 1970, 1971).
These models predict no interaction be-
tween component stimuli, and the test for
interactions provides a test of all of the
special cases of this model including both
additive and constant-weight averaging
models.

These models have provided a good fit
to the data obtained in previous studies
using verbal stimuli (Anderson, 1968b,
1971; Slovic & Lichtenstein, 1971) and have
received some support in studies using
psychophysical stimuli (Anderson, 1970;
Slovic & Lichtenstein, 1971). However,
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TABLE 1
MORALITY VALUES FOR THE 16 COMPONENT ITEMS

Item
no.

1
2
3
4
5
6
7
8

9

10

11

12

13
14

15

16

Item

Keeping a dime you find in a telephone booth. bld

Playing poker on Sunday."1"
Cheating at solitaire."
Wearing shorts on the street where it is illegal. d
Stealing a loaf of bread from a store when you are starving.d
Registering in a hotel under a false name."
Stealing towels from a hotel.1"0

Failing to pay your bus fare when the conductor overlooks
you.a'°

Failing to put back in the water lobsters which are shorter
than the legal limit.d

Getting your own way by playing on other people's sym-
pathies.1"'1

Contributing money to a cause in which you do not believe
in order to escape criticism.1"1

Pocketing the tip the previous customer left for the wait-
ress.0

Bawling out servants publicly.b'd
Habitually borrowing small sums of money from friends and

failing to return them."'"
Spreading rumors that an acquaintance is a sexual per-

vert.1"0

Poisoning a neighbor's dog whose barking bothers you.aid

Mean
judgment

8.79
8.78
7.89
7.81
7.75
7.70
7.25

7.04

6.54

5.78

5.33

4.85
4.58

4.32

3.27
1.95

SD

.68

.84
1.58
1.43
1.73
1.83
1.65

1.74

2.03

2.05

2.27

2.04
1.96

1.77

.98
1.46

Thurstone
value

5.50
5.37
3.66
3.38
3.52
3.49
2.91

2.78

2.44

2.08

1.87

1.72
1.50

1.40

.85

.00

Thurstone
dispersion

1.81
1.79
1.54
1.50
1.52
1.51
1.43

1.41

1.34

1.31

1.28

1.25
1.22

1.21

1.13
1.00

» First item of Exp. I.b Second item of Exp. I.
• First item of Exp. II,
d Second item of Exp. II.

exceptions to the model have been obtained
with psychophysical stimuli (Birnbaum,
Parducci, & Gifford, 1971 ; Parducci, Thaler,
& Anderson, 1968). Birnbaum et al.
(1971) proposed a range model to account
for interactions obtained in these experi-
ments.

The range model asserts that the psycho-
logical impression of the stimulus combina-
tion is directly related to the range of the
stimuli as well as the mean. For two
stimuli, i and j, the model can be written:

+u Si — s,-\/(si + [3]

where M>y is the impression of the pair, w
and (1 — w) are the mathematical weights
associated with order of presentation, s<
and Sj are the scale values of the stimuli,
and co is an empirical constant which
represents the magnitude of the range
effect. The scale values are assumed to
all have the same sign.

The present experiments provide a test
of the applicability of the general additive

model to morality judgments and permit a
comparison with the range model.

METHOD
In both experiments, 5s were instructed to read

each pair of behavior items and judge "how wrong
that pair of actions would be in terms of your own
personal set of values."

Behavior items.—Brief characterizations of 16
immoral behaviors were selected from those used
by Parducci (1968). These single actions were
judged by 81 undergraduates who made their ratings
on a 9-point scale. The category labels were the
same as in Exp. II below. The mean category
judgments are presented as the scale values in
Table 1, along with the corresponding Thurstone
Case 6 values (Bock & Jones, 1968).

Subjects.—The 5s were 219 University of Cali-
fornia, Los Angeles, undergraduates; 81 5s judged
the single items for the preliminary scaling. There
were 100 5s in Exp. I and 38 different 5s in Exp. II.
The 5s were run in groups of from 2 to 10 5s each.

Experiment I,—The stimuli consisted of 25 pairs
of items produced from a 5 X 5 factorial design
in which the first and second items could each take
five values. Table 1 lists these items. The 25 pairs
were printed in booklets in a single random order,
and 5s were instructed to read the entire list before
making their judgments.
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The ratings were recorded in numerical form,
using a 9-point scale anchored by five category
labels: 1—"neither good nor bad," 3—"question-
able, but not particularly bad or wrong," 5—"un-
desirable, a good person would not do this," 7—
"wrong, highly questionable," 9—"seriously wrong."
To facilitate comparison with related work, judg-
ments obtained in both experiments were sub-
tracted from 10 to reverse the scale,

Experiment II.—The two experiments differed in
the labeling of the response scale and also in the
particular stimulus pairs. The labels were adjusted
for Exp. II to permit more categories at the "seri-
ously wrong" end of the scale. The new labels were:
1—"not particularly bad or wrong," 3—"undesir-
able, a good person would not do this," 5—"wrong,
highly questionable," 7—"seriously wrong," 9—
"extremely evil." The stimuli of Exp. II consisted
of 64 pairs of items, produced from an 8 X 8
factorial design using all 16 items listed in Table 1.
Each S received a booklet in which the pairs were
printed in one of four random orders. The 5s
judged each pair twice; the order of the pairs and
the order of items within each pair was reversed
for the second replicate. The order of items within
each pair on the first replicate was counterbalanced
on half of the forms.

EXP. I
F(I6,15841=15.08 8.78

4 5 6 7 8 9

SCALE VALUE OF SECOND ITEM

FIG. 2. Mean judgment of each pair of be-
haviors of Exp. I as a function of the scale values
of the first and second items.

RESULTS AND DISCUSSION

Figure 1 plots the mean rating obtained
in both experiments against the best-fit
values of the averaging model. The model
is fitted separately for each experiment by
a least-squares solution for the weights
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FIG. 1. Observed mean judgments as a function
of averaging model predictions.

and additive constant (c + was0} of Equa-
tion 1, using the prior scale values of
Table 1. The multiple correlations for
Exp. I and II were .938 and .952, respec-
tively. These high coefficients indicate
that the additive (or averaging) model
provides a satisfactory basis for practical
prediction, and they also reflect high
reliability of the scaling. However, any
model predicting that response varies
directly with each of the component values
would yield high correlations (Anderson,
1968b; 1971). Therefore, it is necessary
to examine the deviations from the model.

Figure 2 shows the mean judgments of
the 25 pairs of Exp. I. Each curve repre-
sents the mean judgments of five pairs
with the same first item. The slope of
each curve represents the effects of the
second item; the distances between the
curves represent the effects of the first
item. According to additive (or averaging)
models, the curves should be parallel.
Instead, they diverge to the right. This
divergence is characteristic of the individual
data for 85 of the 100 5s. The analysis
of variance test of the interaction is highly
significant, F (16, 1584) = 15.08, £ < .001.
This interaction is inconsistent with the
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FIG. 3. Residuals from the best fit of the averaging model (following trans-
formation) as a function of the ratio of the within-set range to the mean scale
value of the pair.

general additive model (Equation 1) and
therefore provides evidence against all of
the special cases of this model (Rosenberg,
1968).

One possibility is that these interactions
(deviations from additivity) reflect com-
pression of the response scale at the
"seriously wrong" end, i.e., nonlinearity
in the function J of Equation 2. As a
check on the possibility of this "end"
effect, all pairs containing either of the two
items with the lowest scale values were
removed from the analysis, which was thus
reduced to a 4 X 4 design. The interac-
tion remained highly significant, F (9, 891)
= 8.3S,p < .001.

The data of Exp. II provided a second
check on the response scale. Although the
change in scale labels for Exp. II reduced
the use of the lower categories (as shown
in Fig. 1), the interaction had the same
form as that of Exp. I and was highly
significant, F (49, 1813) = 4.21, p < .001.

Monotonic Transformation
As a final check on the response scale,

the responses were transformed to impres-
sion values (& in Equation 2) by the
procedure described in Birnbaum et al.
(1971). This procedure assumes the valid-
ity of the prior scale values and the
validity of the averaging model for pairs
of minimal within-set range. The trans-
formation, which relates the judgments of
pairs to impression values on the prior
scale, is then estimated as a polynomial
by a least-squares criterion. Although
this procedure permits radical rescaling,
the best-fit transformation was fairly
linear so that the interactions retained
the same form and remained highly signifi-
cant. The finding that the ratings of pairs
of minimal within-set range are linearly
related to the ratings of the single items
suggests that the failure of the additive
and averaging models is not due to im-
proper scaling of the responses.
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Range Model

Figure 3 plots the residuals from the
additive model of Equation 1 (following
transformation) as a function of the ratio
of the range to the mean scale value for
each pair. Since these residuals are simply
"obtained minus predicted," they should
be zero in theory and at least show no
trend. Instead, the relationship follows
the linear trend predicted by the range
model (Equation 3). In addition, the
transformed data from both experiments
yield approximately the same estimate of
co for Exp. I and II (-2.61 and -2.32);
i.e., both sets of points fall approximately
on the same line. The partial correlations
with the range term, — .77 and —.75 for the
two sets of data are highly significant,
F (1, 22) = 32.17 and F (1, 61) = 78.69.
The sum of squared errors for the additive
or constant-weight averaging models is
more than twice the sum of squared errors
for the range model.

Theoretical Interpretations

Overlap of values.—A possible theoretical
basis for the range model assumes that each
component stimulus produces a distribu-
tion of values on an underlying psycho-
logical continuum. This hypothetical dis-
tribution represents all the possible values
of the component stimulus. The present
hypothesis assumes that S bases his rating
of a single component on the mean of its
distribution of possible values; when in-
structed to judge a pair, he estimates the
mean of those values common to both
distributions, i.e., their overlap. If the
dispersion of each component's distribution
of possible values varies directly with its
mean, the value of the combination will be
related to the range (i.e., difference be-
tween the means of the components) as
well as to the average of the two mean
values. As shown in Fig. 4, the rating of
the combination will be shifted toward
the component with narrower dispersion;
the relative magnitude of the shift in-
creases with the difference in dispersion.
For the present data, this hypothesis
requires that the immoral items have

narrower dispersions than the milder
items.

Application of successive interval scaling
(Torgerson, 1958, pp. 205-210) to the
ratings of the 16 single items revealed that
scale value and dispersion were indeed
correlated (r = .82). This correlation sug-
gested the use of Thurstone Case 6 values
in Fig. 4 to illustrate the hypothesis. Since
the function relating Thurstone values to
mean judgments is negatively accelerated,
the effect of the difference in dispersion is
inversely proportional to the mean scale
value.

Range effects have been reported in
previous studies of information integration.
Willis (1960) found that judgments of the
attractiveness of groups of facial photo-
graphs varied inversely with the "hetero-
geneity" of the component photograph
scale values and directly with their mean.
Heterogeneity was defined as the average
absolute deviation of the components
around their mean and is therefore analo-
gous to the range term of Equation 3.
Weiss (1963) found similar interactions for
judgments of opinion triplets. Judgments
of intelligence show interactions due to "cue
inconsistency," a concept which is also
analogous to that of range (Slovic &
Lichtenstein, 1971).

The range model has also been applied
to judgments of the likableness of hypo-
thetical persons described by pairs of
adjectives, including adjectives from both
ends of the likableness continuum. The
range term accounted for 80% of the
variance left unexplained by the additive
models (Birnbaum, 1970, 1971). Work is
currently under way to investigate the rela-
tive effects of moral and immoral items on
integrated impressions of morality.

Other interpretations.—Another interpre-
tation of the interactions postulates shifts
in the components themselves. When
separate ratings of the components pre-
sented in the set (Anderson, 1968b, 1971;
Birnbaum et al., 1971) shift systematically,
it is usually toward the values of the other
components of the same set. However, if
the magnitude of shifts were simply a
linear function of the values of the com-
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FIG. 4. Overlap of value hypothesis illustrated. (Arrows labeled "average" represent the
averaging model predictions; each arrow labeled "overlap" represents the mean of the overlap of
two distributions.)

ponents, this contextual effect would not
produce interactions (Anderson, 1968b,
1971).

Instead of the items changing value in
context, it is possible that the weight or
importance of each component depends
upon its value (Anderson, 1971) and
perhaps also on the values of the other
components of the same set. Osgood and
Tannenbaum (1955) have suggested a
model in which the weight of an item is
proportional to its extremity. Differential
weighting has also been considered by
Manis, Gleason, and Dawes (1966) and
by Feldman (1968). There are many
possible explanations for differential weight-
ing models. For the present data, the
more serious misbehaviors might receive
greater relative weight in determining the
overall impression because they require
action such as punishment of the wrong-
doer. Similarly, if serious misbehaviors
occur less often, these items would provide
more information and consequently receive
greater weight. Weighting could also
depend upon the reliability of the informa-

tion, with weight inversely proportional to
dispersion (as in Fig. 4).s

Differential weighting models might
be consistent with the present interac-
tions which contradict the constant-weight
models. These more complicated averaging
models require the estimation of two
parameters for each stimulus, weight and
scale value, whereas the constant-weight
models (with appropriate experimental
designs) require the explicit estimation of
only the scale values. The number of
parameters can be reduced by assuming

3 The distributional interpretation shown in Fig.
4 can provide the basis for the derivation of an
averaging model with differential weights. Let st-
and <fi be the mean and standard deviation for
Stimulus i. If it is assumed that the combined
impression, Mr, of k stimuli is the value that maxi-
mizes the product of the normal probability densi-
ties (as in Fig. 4), then it can be shown that

ft *
* = H (si/ffi)/ Z (1/«•{)> which is an averaging

»• = l ; = i
model with weights inversely proportional to dis-
persion. For two stimuli, this criterion also implies
that P(Af > * | Stimulus 1) = P(M < *| Stimulus
2), where M is morality.
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that weight is a linear function of
scale value. This simplified variable-
weight model does as well as the range
model for the data of Exp. I, but poorer
for Exp. II. After fitting this variable-
weight model to the data of Exp. II, the
range term accounts for a significant por-
tion of the unexplained variance, F (1, 60)
= 22.6, p < .001.

The distinction between differential
weighting models and the constant-weight
additive or averaging models cannot be
emphasized too strongly. The additive
models (Rosenberg, 1968) require many
fewer parameters but cannot account for
interactions. The differential weighting
models can account for interactions (Ander-
son, 1971) but suggest a different process
of information integration and raise the
theoretical problem of explaining the nature
and cause of the weighting.

On the other hand, it would be difficult
at present to make a sharp distinction
between the range model and the differ-
ential weighting models on the basis of
existing data, since both models can
predict simple convergent or divergent
interactions. For example, recent experi-
ments by Oden and Anderson (1971)
suggest that judgments of the "badness"
of groups of criminals are inconsistent
with additive models of information inte-
gration. A differential weighting model
was applied to the data, although the
deviations from additivity were in the
direction that would be predicted by the
range model.

CONCLUSIONS

The present data suggests that 5s do not
combine information about the morality of
behaviors by simply summing or averaging
the values associated with the components.
The interactions obtained in both experiments
are consistent with other evidence (e.g.,
Anderson, 1965,1968a; Feldman, 1968; Lampel
& Anderson, 1968; Oden and Anderson, 1971)
suggesting that integrated impressions are
shifted toward the evaluatively lower informa-
tion contained in the set.

The present experiments do not preclude
the possibility that the interactions are due
to contextual changes in value or weight.

Differential weighting of the stimuli may
account for the shifts but the range model
appears to provide a better fit to the data.

The range model can be interpreted as
reflecting an underlying psychological repre-
sentation of the stimulus items in which the
lower valued stimuli are located more precisely
than the neutral ones, so that the stimulus
combination falls closer to the lower items.
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