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Cue competition in causality judgments: 
The role of manner of information presentation 

LINDA J. VAN HAMME and EDWARD A. WASSERMAN 
University of Iowa, Iowa City, Iowa 

College students rated the causal efficacy of elements X, A, and B of food compounds AX and 
BX in producing the allergic reaction of a hypothetical patient. Causal ratings were made for 
each food after subjects received all of the results of a I6-day allergy test. With both serial and 
simultaneous presentation of information, ratings of distinctive elements A and B diverged and 
ratings of common element X decreased as the difference between the correlation of AX and BX 
with the allergic reaction increased. These human diagnostic judgments closely correspond with 
stimulus selection effects observed in the conditioned responses of animals in associative learn­
ing studies. 

The Rescorla-Wagner model, as well as other theories 
of conditioning (e.g. , those of Mackintosh, 1975, and 
Pearce & Hall, 1980), were developed to provide an ex­
planation of the selective nature of conditioning disclosed 
by such phenomena as blocking, overshadowing, and con­
ditioned inhibition. Rescorla and Wagner (1972) argued 
that a reinforcer will sustain only a limited amount of as­
sociative strength; therefore, simultaneously presented 
cues compete for association with an outcome. 

Several researchers have proposed that selectional pro­
cesses in human causality judgments can also be described 
by associative models like that of Rescorla and Wagner 
(Chapman, 1991; Chapman & Robbins, 1990; Gluck & 
Bower, 1988; Shanks, 1986, 1989; Shanks & Dickinson, 
1987; Wasserman, 199Oa, 199Ob). These workers have 
attempted to evaluate this proposal by seeking empirical 
convergence between the results of animal associative 
learning studies and investigations of complex human 
judgment. They have obtained evidence that suggests the 
presence of cue competition due to blocking, overshadow­
ing, or conditioned inhibition in human contingency judg­
ment and causal or diagnostic inference (Algom & Biz­
man, 1983; Chapman, 1991; Chapman & Robbins, 1990; 
Dickinson, Shanks, & Evenden, 1984; Gluck & Bower, 
1988; Shanks, 1986, 1989). 

Wasserman (199Oa) provided one such example of stim­
ulus competition in human causality judgments in an 
experimental procedure modeled on work originally done 
by Wagner, Logan, Haberlandt, and Price (1968) and later 
extended by Wasserman (1974) involving animal Pavlov­
ian and operant conditioning procedures. In the animal 
research, the amount of conditioned responding to one 
element (X) of a compound stimulus depended on the dif­
ferential predictiveness of two other stimuli (A or B) with 
which X was concurrently presented, even though the 
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correlation of stimulus X with the outcome remained the 
same in all experimental conditions. The human subjects 
in Wasserman's (199Oa) study were given the task of di­
agnosing the source of a hypothetical patient's allergic 
reaction. College students judged the causal efficacy of 
common (X) and distinctive (A or B) elements (food items) 
of the compound stimuli AX and BX. As the difference 
between the correlations of AX and BX with the occur­
rence and nonoccurrence of the allergic reaction increased 
from .00 to 1.00, ratings of the common X element de­
creased, even though the correlation of X with the aller­
gic reaction remained at .50 in all experimental conditions. 
These human causal judgments thus exhibited selective ef­
fects parametrically parallel to those seen in the conditioned 
responses of the animals in the associative learning studies 
of Wagner et al . (1968) and Wasserman (1974). 

Wasserman's (199Oa) study involved two methods of 
information presentation: (1) a 2 x 2 summary table and 
(2) a serial listing of the individual trials. Both of these 
procedures involved the simultaneous presentation of all 
contingency information. Shanks (1991; Shanks & Dick­
inson, 1987) has proposed, however, that associative 
models of causal judgments are only applicable to ex­
perienced situations that involve temporally distributed 
events and presentation of information on a trial-by-trial 
basis, which allows the incrementing of associative con­
nections. He suggested that associative accounts cannot 
be offered for judgments based on described events or 
summary tables of event co-occurrence. Shanks (1991) 
proposed that the two types of judgment utilize similar 
information, but different psychological mechanisms for 
processing that information. 

One of our purposes in the present experiment was to 
compare causal judgments with experienced (triaI-by-triaI) 
versus described (summarized) information about the 
covariation between outcomes and potential causes. Be­
fore attempting to evaluate Shanks's multiple-mechanism 
account of causal judgments, it seems desirable to see­
ideally, in the same experiment-whether similar results 
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are actually obtained with both types of procedure. These 
two methods of presenting contingency information have 
been explicity compared in only a few experiments, with 
conflicting results. Ward and Jenkins (1965) found that 
subjects were much more accurate in judging interevent 
contingencies when information was presented in summary 
rather than serial form. Baker, Berbrier, and Vallee­
Tourangeau (1989) reported, however, that subjects as­
sessed interevent contingencies at the same accuracy level 
with both types of presentation format. 

In addition to their conflicting results, these previous 
efforts to compare trial-by-trial and summarized infor­
mation presentation have not concerned the selective na­
ture of contingency or causality judgments, in which cue 
competition occurs among multiple possible causes of an 
effect. The earlier studies involved only the assessment 
of the degree of covariation between the making of a par­
ticular response and the observation of a particular out­
come. We designed the present experiment to compare 
these two methods of information presentation in the con­
text of cue competition. 

Subjects were asked to rate the likelihood that three dif­
ferent foods were the cause of an allergic reaction in a 
hypothetical patient. Three experimental conditions varied 
the differential correlations (.00, .50, and 1.(0) of food A 
and food X (AX) and food B and food X (BX) combina­
tions with the occurrence and nonoccurrence of the aller­
gic reaction. The three conditions were presented in both 
a trial-by-trial (IT) and a serial-list (SL) format. A mixed 
design was used, with format and differential contingency 
(AX - BX) as within-subjects factors and order of pre­
sentation of the formats as the between-subjects factor. 

METHOD 

Subjects 
The subjects were 108 University of Iowa undergraduates in an in­

troductory psychology course, who participated in the study in partial 
fulfillment of a course requirement. 

Materials 
Twelve versions of the experimental sheets were prepared, correspond­

ing with the different combinations of: (I) three levels of differential 
correlation of the food compounds (AX - BX) with the allergic reac­
tion, (2) two different presentation formats, and (3) two different sets 
of foods corresponding with the A, B, and X items for each contingency. 
Each subject received six sheets. All sheets began with the following 
instructions: 

Imagine that you are an allergist who is trying to determine the cause 
of an allergic reaction shortly after your patient eats dinner. You ar­
range that the patient eat particular foods at dinner over a series of even­
ings, and then report to you whether an allergic reaction followed. 

The instructions for the serial-list format continued as follows: 

The results of the test series are shown below: 

The instructions for the trial-by-trial format continued as follows : 

The results of the test series will be shown to you on a set of slides. 
There will be one slide for each day of the allergy test. Each slide will 
indicate what the patient ate for dinner that day and whether there was 
an allergic reaction. 

In the SL format, the results were displayed in 16 rows, representing 
the occurrence and type of Food I, Food 2, and Food 3 and whether 
or not an allergic reaction had occurred on each day of the 16-day test 

series. In the IT format, the results were presented on 16 separate slides, 
with each slide corresponding with and displaying the same informa­
tion as one row of the serial list. Food 1 was eaten every day; either 
Food 2 or Food 3 was eaten together with Food I on a random half 
of the days. Food 2 + Food 1 combinations were considered AX com­
pounds; Food 3 + Food 1 combinations were considered BX com­
pounds. No compound was listed more than twice in a row. 

The order of occurrence of the AX and BX compounds and the oc­
currence or nonoccurrence of an allergic reaction over the hypothetical 
test series, which were identical for the SL and IT formats, are shown 
in Table I. The experimental conditions, AX - BX of .00, .50, and 
1.00, were defined by the difference in the probability of an allergic 
reaction (R) after the different two-food combinations, AX and BX 
[P(RiAX) - p(RiBX»). 

Following receipt of the results of the allergy test series in either pre­
sentation format, the subjects were asked to indicate their diagnosis of 
the allergic reaction by choosing the appropriate number along each of 
three rating scales: one each for Food I, Food 2, and Food 3. Each 
scale ranged from 0 to 8, with the following verbal descriptions at se­
lected points along the scale: 0, definitely !Wt; 4, possibly; and 8, definitely 
the cause of the allergic reaction. 

Procedure 
The 108 participants were divided into 12 groups with 7-10 subjects 

in each; variability in group size was due to the vicissitudes of schedul­
ing the subjects. Each subject in all groups was given six of the ex­
perimental sheets and made causal ratings of the three foods in each 
of the three AX - BX conditions in each of the two presentation for­
mats . Different foods were used on each of the six rating sheets . 
Groups 1-6 rated the three differential contingencies in the SL format 
first and then rated the three contingencies in the TT format; this order 
was reversed for Groups 7 -12. The order of presentation of the AX -
BX conditions and the food types was varied across groups, such that 
all possible combinations of these orders were presented in Groups 1-6 
and in Groups 7-12. Table 2 shows a summary of the experimental pro­
cedures, and Table 3 shows the foods used in each condition. 

RESULTS 

Figure lA shows the mean causal ratings of elements 
X, A, and B for all groups combined as a function of the 
differential AX - BX correlation for the SL format; Fig­
ure 1 B depicts the same functions for the TT format. In­
creases in the AX - BX correlation produced increases 
in the judged causal efficacy of element A and decreases 

Table 1 
Order of Occurrence or AX and BX Compounds and Allergic 

Reactions for the Three Different AX - BX Correlations 

AX - BX 

Stimulus .00 .50 1.00 

Trial Compound Allergic Reaction? 

I AX yes yes yes 
2 BX no no no 
3 BX yes yes no 
4 AX no yes yes 
5 AX no no yes 
6 BX yes no no 
7 AX yes yes yes 
8 BX no no no 
9 BX yes yes no 

10 AX no yes yes 
II BX no no no 
12 AX yes yes yes 
13 AX no no yes 
14 BX yes no no 
IS AX yes yes yes 
16 BX no no no 
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Table 2 
Order of Presentation 01 Experimental Conditiom in Groups 1-12 

Format 
Group n Order 

I 9 SL 
IT 

2 \0 SL 
IT 

3 9 SL 
IT 

4 10 SL 
IT 

5 8 SL 
IT 

6 9 SL 
IT 

7 10 IT 
SL 

8 \0 IT 
SL 

9 7 IT 
SL 

\0 7 IT 
SL 

\I 9 IT 
SL 

12 \0 IT 
SL 

in the ratings of elements B and X in both presentation 
formats . Three 2 (format) x 2 (order) x 3 (correlation) 
analyses of variance for elements X, A, and B were con­
ducted to assess these trends statistically. 

No differences were found for format or for the order 
offormat presentation in any of the analyses. The corre­
lation factor for element A was significant [F(2,636) = 
607.35, p < .001), indicating that the increase in ratings 
of element A was reliable. The only other significant re­
sult for element A was the format by correlation inter­
action [F(2 ,636) = 3.67, P < .05). Sirnple-effects 
follow-ups revealed the increase to be reliable for both 
SL and IT formats [F(2,636) = 295 .78, p < .001 , and 
F(2,636) = 308.64, p < .001 , respectively) . The corre­
lation factor was also significant for element B [F(2 ,636) = 
550.39 , p < .001], indicating that the decrease in ratings 
of element B was reliable. No interactions were signifi­
cant. The only significant effect for element X was the cor­
relation factor [F(2,636) = 64.59, p < .001), indicating 
that the decrease in ratings for element X was reliable. 

Table 3 
Food Conditiom 

Food Stimulus Element 

Condition AX - BX X A B 

1 .00 shrimp strawberries peanuts 
2 .50 yogurt bran cabbage 
3 1.00 bananas chicken mustard 
4 .00 wheat walnuts peaches 
5 .50 com horseradish lobster 
6 1.00 blueberries cheese pork 

AX - BX Food 
Condition Condition 

Order Order 

.SO 1.00 .00 5 6 4 

.SO .00 1.00 2 I 3 

.00 .50 1.00 4 5 6 

.00 1.00 .50 I 3 2 

1.00 .00 .50 6 4 5 
1.00 .50 .00 3 2 I 

.50 .00 1.00 2 I 3 

.50 1.00 .00 5 6 4 

.00 1.00 .50 I 3 2 

.00 .50 1.00 4 5 6 

1.00 .50 .00 3 2 I 
1.00 .00 .SO 6 4 5 

.50 .00 1.00 2 1 3 

.SO 1.00 .00 5 6 4 

.00 1.00 .50 I 3 2 

.00 .SO 1.00 4 5 6 

1.00 .50 .00 3 2 1 
1.00 .00 .50 6 4 5 

.SO 1.00 .00 5 6 4 

.SO .00 1.00 2 1 3 

.00 .50 1.00 4 5 6 

.00 1.00 .50 1 3 2 

1.00 .00 .50 6 4 5 
1.00 .SO .00 3 2 1 

DISCUSSION 

As in Wasserman 's (199Oa) study, these results demonstrate both a 
qualitative and a quantitative correspondence between humans' causal 
judgments and animals' conditioned responses. Although the actual cor­
relation of element X with the allergic reaction did not change across 
the three AX - BX correlations, the perceived causal efficacy of ele­
ment X decreased as element A became a more reliable predictor of 
the allergic reaction and element B became a more reliable predictor 
of its nonoccurrence. This effect was reliably obtained regardless of 
whether the information was described to subjects in a summarized man­
ner or experienced trial-by-trial. 

This empirical parallel-observed for the first time here in a within­
subjects procedure-does not, of course, demonstrate conclusively that 
the same associative mechanisms are involved in both types of judg­
ment. As Shanks (1991) has noted, similar results do not necessarily 
implicate similar mechanisms; different processes may be sensitive to 
the same types of evidence. Yet, to say that a judgment based on sum­
marized evidence cannot logically be produced in the immediate situa­
tion through an incremental process is not equivalent to saying that such 
a judgment does not result in any way from the associative learning mech­
anisms of instrumental or classical conditioning. The former statement 
is undeniably accurate; the latter has yet to be demonstrated . 

According to Shanks's explanation (see also Cheng & Holyoak, 1985; 
Shanks & Dickinson, 1987), in situations that have been experienced, 
an associative mechanism operates to create specific causal beliefs. De­
scribed situations result in either the retrieval and application of rele­
vant specific beliefs or the reliance on " metabeliefs" about causality. 
Causal metabeliefs are said to be abstracted in some manner from ex­
perienced situations and to involve such factors as temporal precedence, 
contiguity, necessity, sufficiency, and counterfactual relations. These 
abstract rules and beliefs are said not to require an associative mecha­
nism for their development or application. 

In our opinion, the argument that the utilization and development of 
abstract rules and beliefs does not require an associative mechanism fails 
to address the more basic question of how these rules are abstracted 
from experienced situations, for the associative mechanism is said to 



460 

® 

® 

V AN HAMME AND WASSERMAN 

8 
:.; 

!IE 7 

~ 6 

" 5 ., 
;:: 

4 .. 
" 
< 3 
"-;.; .., 
:..; 

0 

8 

! 7 
~ 6 

:;: S 

SERIAL LIST 

0 ~o 
AX· BX CORRELA TlO:-; 

TRIAL BY TRIAL 

~ 4t>~~--------~_ 
" 3 

1 2 

;; 

100 

o+-------------.-----------~ 
o 50 100 

,H·BX CORREI.ATIO:-; 

Figure 1. (A) Mean causal rating scores of subjects in all groups 
combined for the serial list format to elements A, B, and X of AX 
and BX compounds as a function of the dirrerence in the predic­
tiveness of those compounds (AX - BX) for the occurrence of an 
allergic reaction. (8) Mean causal rating scores of subjects in all 
groups combined for the trial-by-trial format to elements A, B, and 
X of AX and BX compounds as a function of the dirrerence in the 
predictiveness of those compounds (AX - BX) for the occurrence 
of an allergic reaction. 

create only specific causal beliefs. The judgment and problem-solving 
activities involved in causal inferences about described situations obvi· 
ously require the abilities of humans to acquire and manipulate verbal 
and symbolic information. However, Shanks's proposal that causal judg­
ments about described situations cannot result from an associative pro­
cess seems to be based on more than the necessity of presenting such 
information in a verbal format. The further assumption is made that the 
abstraction of rules and beliefs from temporally experienced events cannot 
result from an associative mechanism. 

This further assumption can be contradicted, however, by noting that 
the causal rules such as contiguity, temporal precedence, necessity, and 
sufficiency, described by Shanks (1991) as nonassociative metabeliefs, 
also represent the conditions necessary for classical and instrumental 
learning by animals. The temporal precedence of the conditioned stim­
ulus and its contiguity with the unconditioned stimulus are hallmarks 
of the procedures necessary for classical conditioning to occur. And 
stimulus selection effects such as blocking, overshadowing, and latent 
inhibition, in both classical and instrumental conditioning, represent evi­
dent conditioning failures due to failures of necessity or sufficiency. 
Few would argue that these results are due to nonassociative processes 
or that they require the conscious application of causal rules. 

The purpose of the present experiment was to explore the plausibility 
of associative accounts as general models of causality judgment rele­
vant to both described and experienced situations. The similarity of the 
stimulus selection effects observed with simultaneous and serial pre-

sentation of contingency information suggests that the causal rules used 
by subjects to make judgments about described, summarized informa­
tion were derived through the operation of an associative mechanism 
during previous experience with temporally distributed events . 
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