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degraded that recognition is precluded. 

A substantial body of evidence dem- 
onstrates that the mere repeated ex- 
posure of a stimulus object increases its 
attractiveness (1). Both human (2) and 
animal subjects (3) exhibit the exposure 
effect with a variety of stimuli, exposure 
methods, and outcome measures of stim- 
ulus attractiveness. 

In addition to its effects on prefer- 
ences, exposure experience also allows 
the individual to learn a great deal about 
the stimulus object, so that the ability to 
recognize, discriminate, and categorize 
the object generally improves. Tradition- 
ally, theorists have assumed that this 
cognitive mastery resulting from experi- 
ence with the stimulus mediated the 
growth of positive affect [for example, 
Harrison's response competition theory 
(4) and Berlyne's theory of optimal 
arousal (5)]. Thus, as the individual 
comes to "know" the stimulus better, 
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central area of the fovea [G. Wald, J. Opt. Soc. 
Am. 57, 1289 (1967)], which is presumably not 
strongly adapted by the violet adaptation grat- 
ing. 

16. For this experiment the mean spatial radiance of 
the violet light was 8.62 log quanta deg-2 sec-'. 

17. Interocular transfer of less than 10 percent was 
obtained with another observer. Adapting and 
test gratings were 4 cycle/deg and were present- 
ed in alternation. 
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ceptors [G. S. Brindley, J. Physiol. (London) 
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estimation, and this is why we also specify the 
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his affective reaction to it is likely to 
become increasingly positive. For ex- 
ample, much of the literature on esthetic 
reactions to music suggests that experi- 
ence leading to the recognition of famil- 
iar patterns and the ability to anticipate 
development is pleasurable and makes 
the composition attractive (6). 

Recent research, however, suggests 
that overt affective responses may be un- 
related to prior cognitive outcomes 
which result from stimulus exposure. 
For example, Moreland and Zajonc (7) 
have shown by a correlational analysis 
that repeated exposure increases prefer- 
ence for stimuli even when recognition is 
held constant, and Wilson (8) has dem- 
onstrated by experimental methods that 
auditory stimuli gain in attractiveness by 
virtue of repeated exposure, even when 
their registration and subsequent recog- 
nition had been considerably impaired in 
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the course of a dichotic listening task. 
In the present experiment, a more 

stringent test was used to determine 
whether the exposure effect could be ob- 
tained when recognition was drastically 
reduced. Through preliminary studies, 
the conditions of stimulus exposure were 
systematically impoverished until recog- 
nition performance was brought down 
just to a chance level. A new group of 
subjects was then exposed to stimuli un- 
der these impoverished conditions, and 
judgments of attractiveness and mea- 
sures of recognition memory for these 
stimuli and for stimuli not previously ex- 
posed were obtained. The results re- 
vealed clear preferences for exposed 
stimuli, even though subjects in a recog- 
nition memory test could not discrimi- 
nate them from novel stimuli. 

The experiment consisted of an ex- 
posure phase and of a test series. The 
stimuli were 20 irregular octagons con- 
structed by a random process. Octagons 
of this type were used previously in ex- 
posure research, and subjects found no 
difficulty in making clear cognitive and 
affective discriminations among them 
(9). The 20 stimuli were divided into two 
sets of ten, sets A and B. In the exposure 
phase, half of the subjects saw set A and 
half set B. All subjects saw sets A and B 
in the test series. During the exposure 
phase, subjects fixated the center of a 23 
by 17 cm rear projection screen mounted 
at the end of a viewing tunnel 91 cm long. 
Five exposures of each stimulus from the 
set of ten stimuli were shown in a ran- 
dom sequence. The octagons were solid 
black on white background; because of 
their high contrast, chance recognition 
could be obtained only after exposures 
were reduced to a l-msec duration and 
illumination was lowered by a neutral 
density (ND8X) and a red gelatin filter. 
The instructions to subjects at the begin- 
ning of the exposure phase were that the 
experiment consisted of two parts and 
that during the first part slides would be 
shown on the screen at durations so brief 
that one could not really see what was 
being presented. Nevertheless, the sub- 
ject was instructed to pay close attention 
to the flashes, even if nothing could be 
distinguished, and to acknowledge ver- 
bally the occurrence of each flash. 

The second part of the experiment re- 
quired subjects to make paired com- 
parisons between slides from set A and 
set B. Now the slides were presented un- 
der adequate viewing conditions (ex- 
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der adequate viewing conditions (ex- 
posure time was extended to 1 second). 
For each of the ten pairs, all containing 
one octagon previously exposed and one 
new, the subjects had to indicate (i) the 
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one they liked better and (ii) the one they 
thought had been shown previously. For 
both judgments, confidence ratings were 
obtained on a three-point scale: "sure" 
(3 points), "half-sure" (2 points), and 
"guess" (1 point). Two groups of 12 sub- 
jects were studied, one making affective 
judgments of the ten stimulus pairs first 
and recognition judgments of the same 
pairs afterward, and another for whom 
the order of these judgments was re- 
versed. 

Recognition performance was very 
close to chance (48 percent accuracy). 
Affect responses, however, did reliably 
discriminate between old and new stimu- 
li: old stimuli were liked better than new 
ones 60 percent of the time (X2 = 8.44, 
P < .01). Overall, 16 of the 24 subjects 
preferred old to new stimuli, but only 5 
of the 24 recognized old stimuli as such 
at better than the chance level. Of the 24 
subjects, 17 discriminated better be- 
tween old and new stimuli in their af- 
fective judgments than in their recogni- 
tion responses, while only 4 showed su- 
periority of recognition memory over 
affective judgments. 

Subjects' confidence ratings show an 
interesting pattern (Fig. 1). When they 
reported they were just guessing, recog- 
nition accuracy and affective discrimina- 
tion were both at chance levels (47 and 
48 percent, respectively). Recognition 
accuracy did not improve when subjects 
were either "half-sure" or "sure" of 
their recognition judgments (49 and 45 
percent). In contrast, at these levels of 
confidence, affective discrimination was 
considerably more accurate (63 and 60 
percent). 

These effects are slightly more pro- 
nounced when the affective and recogni- 
tion judgments were obtained first, and 
were therefore unbiased by prior re- 
sponses to the test stimuli. Accuracy for 
affective judgments made prior to recog- 
nition judgments tended to be higher 
than the overall levels, while accuracy 
for recognition-first judgments tended to 
remain about the same. 

Confidence in affective preferences 
was substantially higher than in recogni- 
tion judgments. Mean confidence in af- 
fective discrimination was 2.29, while 
confidence in recognition judgments was 
1.60 [t(23) = 6.66, P < .01] (10). The 
tendency for affective preferences to be 
rendered more rapidly than recognition 
judgments (2.76 and 2.97 seconds, re- 
spectively) was not significant. 

Individuals can apparently develop 
preferences for objects in the absence of 
conscious recognition and with access to 
information so scanty that they cannot 
ascertain whether anything at all was 
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Fig. 1. Proportion of correct recognition and 
affective discriminations for first judgments in 
each category. 

shown. The results thus suggest that 
there may exist a capacity for making af- 
fective discriminations without exten- 
sive participation of the cognitive system 
(11). In fact, evidence of this sort, to- 
gether with data on the influence of af- 
fective judgments on recall and recogni- 
tion (12, 13), has been taken to indicate 
that partially independent systems may 
encode and process affect and content 
(12, 14). 

The fact that with minimal stimulus in- 
formation, some forms of discrimination 
can be performed while others are not 
possible is not new. Studies of per- 
ceptual vigilance and defense have yield- 
ed findings obtained with modern meth- 
ods and under conditions that satisfy the 
most stringent experimental criteria- 
findings that can no longer be seriously 
ignored (15). The large number of clear 
subliminal effects reported warrant the 
belief that various forms of affect-linked 
reactions are possible with only minimal 
access to the content. Shevrin (16), for 
example, found physiological and behav- 
ioral effects with 1-msec exposures. The 
recent work of Blum and Barbour (17), 
using hypnosis, confirms that affective 
reactions of various forms can take place 
with the content almost entirely sup- 
pressed. 

Evidence for processing that occurs 
without an apparent access to the phys- 
ical properties of verbal stimuli has been 
repeatedly reported. For example, sub- 
jects can identify a word sooner than 
they are able to identify its letters (18), 
and they can identify the semantic cate- 
gory of a word without being able to 
identify the word itself (19). Of course, 
what stimulus cues or internal processes 
allow the subject to make affective dis- 
criminations on the basis of what must 
surely be minimal processing of stimulus 
information cannot be established on the 
basis of what is now known. Perhaps 

from the point of view of survival value, 
however, it should not be entirely sur- 
prising that these affective discrimina- 
tions can be made with so little stimulus 
information (20). Since affective reac- 
tions to a stimulus may readily change 
without any changes in the stimulus (as 
a result of repeated exposure, for ex- 
ample), these reactions must be based 
not only on the properties of the stimulus 
itself, but on information related to some 
internal states of the individual. Further 
empirical work may reveal the different 
bases of affective and cognitive judg- 
ments, should they indeed be partially 
separate and independent. 

WILLIAM RAFT KUNST-WILSON 
R. B. ZAJONC 

Departments of Psychiatric Nursing and 
Psychology, University of Michigan, 
Ann Arbor 48109 
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