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ABSTRACT

Two studies are described that investigate whethatuative conditioning (EC) is an associative
phenomenon. Experiment 1 compared a standard E&tligar with nonpaired and no-treatment
control conditions. EC effects were obtained onlpew the conditioned stimulus (CS) and

unconditioned stimulus (UCS) were rated as peradigtaimilar. However, similar EC effects were

obtained in both control groups. An earlier failui@ obtain EC effects was reanalysed in
Experiment 2: conditioning-like effects were fountlen comparing a CS to the most perceptually
similar UCSs used in the procedure, but not whaalyamg a CS rating with respect to the UCS
with which it was paired during conditioning. Thaglication is that EC effects found in many

studies are not due to associative learning, aadttie special characteristics of EC (conditioning
without awareness and resistance to extinction)paokably nonassociative artefacts of the EC

paradigm.
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Evaluative conditioning (EC) can be defined astthasfer of affect from one stimulus to another
by contiguously pairing the two stimuli in a clasdiconditioning paradigm. Usually, an affectively
neutral stimulus (a conditioned stimulus, CS) isgzhwith either a liked or disliked stimulus (the
unconditioned stimulus, UCS), resulting in the GSuring the same valence as the UCS with
which it was paired (Levey and Martin, 1975). Altlgh EC is a paradigmatic example of classical
conditioning, it is unlike conventional autonomignclitioning in humans because (1) it appears to
occur without subjects possessing awareness afahigngencies involved (Baeyens, Eelen & Van
den Bergh, 1990a) and (2) seems to be resistaxtitection (Baeyens, Crombez, Van den Bergh &
Eelen, 1988). This appears to make EC qualitativditinct from more traditional human
autonomic conditioning (cf. Davey, 1994). Usingypital visual EC paradigm, Baeyees$ al
(1990a) used pictures of human faces as stimuh ithree-stage procedure. In the first stage,
subjects rated the pictures of human faces alordy goint scale ranging from -100 (dislike)
through zero (neutral) to +100 (like). At the erfdttus stage, the experimenter selected the three
most liked stimuli, the three most disliked stimahd three neutral stimuli (stimuli with ratings
between -10 and +10) to act as the UCSs, and bhefu#&t neutrally-rated faces to act as the CSs.
This resulted in nine CS-UCS pairingsx 3eutral-Like (N-L); 3x Neutral-Dislike (N-D); and %
Neutral-Neutral (N-N). In the second stage, theer@s-UCS pairs were presented several times in
semi-randomised order. Finally, subjects re-ratédfathe CSs and UCSs using the same like-
dislike scale as in the first stage. The standardirfgs in such an experiment are that, after
conditioning, CSs paired with liked UCSs are ratedre positively whereas CSs paired with

disliked UCSs are rated more negatively.

Using this paradigm, Baeyeps al (1990a) reported that EC effects appeared torosithout the
subject being aware of the CS-UCS contingenciegy Ttheasured contingency awareness both
concurrently and postexperimentally and concludked ‘the number of contingencies a subject was
aware of during conditioningh no way]/italics added] influenced evaluative conditioniregults’

(p. 14), suggesting that EC differed from more itradal autonomic conditioning by being
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acquired without contingency awareness (but seeepd994; Field, 1997 for criticisms of these

conclusions).

The finding that EC is resistant to extinction erided from studies by Baeyeasal (1988 — see
also, Baeyens, Eelen, Van den Bergh & Crombez, 4d98%ho used the standard visual EC
procedure described earlier. However, after theécposlitioning evaluative ratings had been taken,
subjects experienced an extinction phase wheraittee CSs were randomly presented five or ten
timeswithout contingent presentations of liked, disliked andtreduJCSs. Subjects then re-rated
the CSs for a third time. Baeyeesal found that EC was resistant to extinction — ewdren the
CSs were presented several times without reinfoecénthe acquired valence of the CS remained.

In a follow-up study two months later the ratingsh® CSs had still not changed.

Nonassociative Explanations of EC and the use of Control Conditions

An important concern regarding the studies thaehewplied that EC has special characteristics
is the absence of between-subject control conditiofhe main contention stems from the
observation by Shanks and Dickinson (1990) thahetypical EC paradigm CSs and UCSs are
selected by subjects and, in some studies, paineth@ basis of perceptual similarity. In short,
Shanks and Dickinson suggest that this CS-UCS ras&igt procedure may interact with the effects
of stimulus exposure to create the illusion of gbading. They argue that true conditioning effects
can be isolated only if the pairing of a particu@® with a particular UCS is counterbalanced
across subjects. If this criterion is not met tit@és possible that any conditioning-like effectsutd
be due to nonassociative factors arising from thegigm. One such factor might be similarity
between the CS and UCS, which can facilitate E€cedf(Levey & Martin, 1975; Martin & Levey,
1978). Stimulus similarity is a known confound dher learning processes such as classification
learning (Wattenmaker, Nakamura & Medin, 1988) amuidental learning (Cock, Berry & Gaffan,
1994) and so could contribute to conditioning-ligdfects. In visual EC paradigms, CS-UCS

combinations are typically not balanced becausg éne selected on the basis of a subject’s ratings
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of the stimulus set. Therefore, the influence afiassociative factors (such as stimulus similarity)

cannot be ruled out.

Field and Davey (1998) suggest that to demonsthaiteEC effects are the result of specific CS-
UCS associations, rather than the result of biesttee way in which stimuli are selected and paired
together, a necessary condition must be fulfillexperimental effects should not be shown in a
condition where all associations are eliminatedcdhditioning-like effects are found in such a

condition, then experimental results must be dusttassociative factors.

There has been considerable debate over what wdestian adequate between-group control
(See Davey, 1994; Baeyens & De Houwer, 1995). Ried®6, 1997) has proposed the Block/sub-
block control (BSB control), which eliminates alB€JCS associations, holds presentational factors
constant and controls for effects resulting frommstus selection procedures. In this procedure,
CSs and UCSs are selected and assigned to a C$&ICSs in the normal visual EC paradigm but
during the presentation stage these CS-UCS parsairpresented in any contiguous or contingent
pattern. Instead, each stimulus is presented us#ifi as a pairing, such that it appears as many
times as a stimulus in the conditioning procedunger. To control for exposure effects, identical
presentation parameters to the conditioning proee@elg. the duration of stimulus presentations,
the inter-stimulus interval and the inter-pair md) are used. A set of self-presentations isecadl
blockand there are botiS-blockgin which a CS is paired with itself) and UCS-tdedin which a
UCS is paired with itself). For half of the subgceach of the many CS-blocks are presented in
random order before the UCS-blocks; for the remngjirgubjects the UCS-blocks are shown before
the CS-blocks. By keeping the CS blocks separata the UCS blocks it is possible to ensure that
subjects never see a CS appearing contingentlythétltorresponding UCS. Also, randomising the
presentation order of the blocks makes it posdibleliminate any possibility that subjects could

detect which CS and UCS were matched together d#fierpresentation stage.

Although the BSB control procedure meets with Fialtd Davey’s (1998) criterion for an

adequate control for association, Field (1997) adsmmmends the use of a no-treatment condition
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in which subjects are exposed to no stimulus ptesiens. A no-treatment control provides a
situation in whichall associations are eliminated and so it acts asca gauge of subjects’
expectancies when they come to re-rate the stiaftei conditioning. In addition, it controls foreh
possibility that effects are due to the stimulus&®n procedure (because subjects are not exposed
to any CSs or UCSs during the conditioning stagéhefexperiment). However, unlike the BSB
control, it does not control for the effects of egpre. Although the use of the BSB control alone
does allow conclusions to be drawn about the aageeinature of conditioning, it does not allow
conclusions to be drawn about the role of presemaBy using both a no-treatment condition, and
a BSB control condition, effects due to exposuréhstimuli can be dissociated from effects due
directly to the stimulus selection procedure argjestts’ experimental expectancies.

Interestingly, Shanks and Dickinson (1990) usedetwéen-subject blocked control group
similar to the BSB control. The main difference ttee BSB control was that each CS-block
presentation was followed by the presentation ef ¢brresponding UCS-block. Hence, although
their procedure controlled for presentational fextdecause all CSs and UCSs were presented the
same number of times, and for the same durationn dke experimental condition), it did not
necessarily control for association because CSkblagere not presented independently of the
UCSs blocks. Their results showed no between-grdiffesences indicating that the conditioning-
type effects shown in the group exposed to CS-U&iBngs were not the result of associative
learning. This finding supported their fears thatbias in the visual EC paradigm created
conditioning-like effects. Unfortunately, Shanksdabickinson’s findings have been largely
overlooked because of the shortcomings of theick#d control. For example, Davey (1994)
argued that subjects exposed to Shanks and DieKmsontrol procedure still effectively receive
CS-UCS pairings, but in block presentations, ard ¢fenuine conditioning could survive. For this
reason it is important that EC effects be estabtish comparison to control conditions in which no
CS-UCS associations could be made: only then caclasions be drawn about whether EC effects

are associative.
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Finally, Baeyens and De Houwer (1995) point out thare are many EC studies that either have
used balanced CS-UCS combinations (e.g. Baewtnal, 1990b, 1995), or have not used
perceptual similarity as a basis for pair constamc{e.g. Baeyenat al., 1992, 1993). Results from
these paradigms are less likely to be explicabterims of the kinds of artefact described by Shanks
and Dickinson and so provide better evidence tiati€€associative in nature. However, in two
studies that used balanced CS-UCS combinationsy@daet al, 1990b, 1995), the CSs paired
with liked UCSs showed either minimal shifts, omgagve shifts, and so there was no affective
transfer to these stimuli. Other studies using tenralancing of stimuli have shown only marginal
conditioning effects (which were nonsignificant)dahave failed to include the counterbalancing
manipulation as part of the analysis, thus conogadiny effects due to the stimuli themselves (see
Field & Davey, 1998 for a review). The studies thate used random CS-UCS allocations still rely
on subject selecting their own CSs and UCSs amtbsoot meet Shanks and Dickinson'’s criteria
for a well balanced within- and between-subjectigiesAlthough it is less obvious in these cases
how biases might influence the procedure, thesdiegthave not ruled out the possibility that they
do.

The purpose of the studies reported in this pagpty investigate the functional characteristics of
EC, using some of the between-subject controlsradlabove. It is hoped that the use of these
controls will provide further information about thssociative nature of EC and determine whether
its special characteristics are truly the resultasfociative processes or artefacts of the EC

paradigm.

EXPERIMENT 1

Following several failures to replicate even thestrmasic EC effects in our laboratory using a
random procedure for matching CSs and UCSs, it fethghat the role of perceptual similarity

between the CS and UCS may be an important cotitrdpdiactor. There is much evidence that
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some degree of similarity between the CS and UC&nismportant element in establishing
conditioning effects (Martin and Levey, 1978; Levayd Martin, 1975; but see Baeyens, Eelen,
Van den Bergh & Crombez, 1989b) in the visual paad If similarity between the CS and UCS is
a key factor in EC, responding should be estahlisitken the CSs and UCSs are matched for
perceptual similarity. This study is, thereforealigect replication of the procedure used by Baeyens
and his colleagues in many of their seminal stu(Baeyenst al 1988; Baeyenst al 1989a). An
extinction procedure was also used in an attemptetify the finding that EC is resistant to
extinction. Unlike Baeyens and his colleagues’ gtutivo control groups were used to
unequivocally demonstrate that (1) any observedctdfare associative phenomenon (the BSB
Control), and (2) any observed effects do not afisen the stimulus selection process (the no

treatment control condition).

M ethod
Subjects

Forty-eight subjects were used, 16 per conditionthie experimental condition, there were
seven females and nine males, their ages rangediféao 52 years (M = 28.07 years, SD = 10.44
years). In the BSB control there were eight females eight males, whose ages ranged from 18 to
35 (M = 23.33 years, SD= 5.00 years). In the nattnent condition there were 12 females and 4
males, whose ages ranged from 18 to 45 (M = 23e2dsy SD = 6.48 years). All subjects were
tested separately and were volunteers who weregpaidall sum of money for their participation.
Across the conditions, five additional subjectsdedout did not complete, the study: their initial
ratings of the stimuli made it impossible to constrN-D pairings (because they rated all of the
stimuli as likeable).

Stimuli

Seventy colour passport-style photographs of hufaees were converted into colour bitmap
computer files. All of the images had a white backmd so that they appeared on the computer

screen as just the head and shoulders of a person.
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Appar atus

The experiment was run on a Pentium PC using custatten computer softwareECtests
(Field, Matthias, Siddens-Corby & Ives, 1996). Ex@erimental cubicle contained a table, a chair
and the computer, monitor and mouse. Similarityngst were taken using a custom written
computer program calldgairViewfor Acorn RiscOS (Field & Field, 1997).

Procedure

The experimental procedure was based on the EF swaducted by Baeyeret al (1988).
Subjects were given initial written instructionsfdre being taken through a dummy run of the
first stage of the experiment: to ensure that thegerstood how to operate an on-screen rating
scale using the computer mouse. When subjects e@rletely happy with what they were
required to do, the experimenter left the experi@ecubicle and closed the door — leaving the
subject alone to proceed through the experimengrél'were five stages to the experiment and
before each stage instructions appeared on theutemgcreen to remind the subject of what was

required of them. The stages were as follows:

Stage 1. Baseline Assessment. In this stage, subjects were randomly presentdd tie 70
images of human faces. Each picture appeared inghige of the computer screen with a rating
scale positioned directly below it. The scale rahfyem -100 (dislike) through O (neutral) to +100
(like), in intervals of 5. There was a pointer twe scale that subjects could move by dragging it
with the computer mouse. As the pointer moved, raest button below the scale displayed the
exact value of the rating currently being indicat&iibjects could fine tune their ratings by
clicking on one of two arrows situated at eithed @ the scale: clicking these arrows moved the
pointer along the scale in single intervals of &.pfoceed to the next photograph, subjects clicked
on the screen button displaying the current ratihg, ensured that subjects paid attention to the
value of the rating they had given. The ratingsegiwat this stage were the first evaluative

responses (ER1). Subjects were told that theingatiwere confidential, that they should be
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completely honest about their evaluations, and tthey should rely on their first, immediate and

spontaneous reaction to each picture.

Subjects were asked to leave the experimental leubilile the experimenter ‘loaded the next
part of the computer program’. At this point, theerimenter accessed the stimulus selection
section of the computer program. This part of thegmam was safeguarded by a password to

ensure that subjects could not access it inaduérten

Stimulus Selection. The computer program selected the three mostyhigitied liked and most
highly rated disliked faces from stage one: thdéseui were used as the UCSs. In addition, 12
neutral faces were selected: nine to be used asa@bshree to be used as control UCSs. These
neutral faces were defined as pictures with a gabh zero. In the event of there being an
insufficient number of faces rated exactly at zéine, computer selected the pictures with the next
lowest ratings betweefi1l0. In the rare event that more CS were still nexglji the computer
selected pictures with the lowest ratings betwe2f. If at this point there were still not the
required numbers of neutral faces the experimerst t®eminated. This happened on only five

occasions and these subjects took no further painei study (see subjects section).

Once inside the cubicle, the experimenter entdredpassword and the computer displayed all
of the available CSs on the left side of the scraea all of the available UCSs on the right. The
experimenter was given no indication as to whichSg@he subject had rated as liked, disliked or
neutral: this was to ensure that the experimenjadgements were made solely on the basis of
stimulus similarity, and were not biased in anyeotivay. The experimenter then paired together
CSs and UCSs on the basis of perceptual simildditye CS-UCS stimulus pairs were constructed
in all: 3 x Neutral-Like (N-L), 3x Neutral-Dislike (N-D), and ¥ Neutral-Neutral (N-N). The
pairing procedure typically took only a few minytester which the experimenter left the cubicle
and asked the subject resume the experiment.

Stage 2: Acquisition. There were three possible presentation scheduldbisa stage of the

experiment, which varied according to the conditiom subject was assigned to:
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Paired Condition

Subjects were instructed that they would be showerees of faces on the computer screen
and that they should attend to them very careflilhe CS-UCS pairs were presented 10 times in
a randomised order (but with the constraint thatshme pair could not appear on more than two
consecutive occasions). Each stimulus appeareteoacreen for 1 second, the interval between
stimuli in a pair (the inter-stimulus interval, I81) was 4 seconds and the interval between the
offset of one pair and the onset of the next pie {nter-trial interval, or ITI) was 8 seconds.

These parameters were in keeping with those us&hbyenst al, 1988 and 1990a.

BSB Control

Subjects were given the same instructions as ipaired condition. The faces were presented
in a BSB control procedure (Field, 1996). In thandition, CSs and UCSs were selected and
matched together on the basis of perceptual siyilédefore conditioning — just as in the
experimental condition. However, during conditianthe CSs and UCSs were not presented in a
contiguous or contingent pattern. Instead, eachustis was presented with itself, as a pairing, 5
times (so subjects saw each stimulus presentenn&8 t— as in the paired condition), using the
same parameters as the paired condition. Thusnalss appeared for 1 second, followed by a
blank screen for 4 seconds, followed by the saimeuis presented for 1 second, followed by a
blank screen for 8 seconds, and so on until ti@ausis had been presented 10 times. This set of
self-presentations is a block of pairings. Thererew® different CS-UCS pairs in the

experimental condition, so this control conditi@ntained 9 CS blocks and 9 UCS blocks.

Half of the subjects saw the 9 CS blocks presemeadndom order followed by the 9 UCS
blocks, also in random order, and half saw the B©8ks before the CS blocks. Keeping the CS
blocks separate from the UCS blocks ensured thhjests never saw a CS appearing
contingently with a UCS. By randomising the preas@oh order of the blocks the possibility that
subjects could detect the UCS that correspondedd8 was eliminated: because, for example, a

CS might appear as the first CS-block, whereagdhesponding UCS might appear as the fifth
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UCS-block presented. So, even if subjects were ettt there were CS-UCS pairings, which is
unlikely, it is improbable that they could determiexactly which CS was assigned to which

UCS.

If no conditioning effects are observed in thisaition, then nonassociative accounts of the effects

observed in the experimental condition can be roled

No-Treatment Control

In this condition, CSs and UCSs were paired togdbeéore conditioning in the same way as the

paired and BSB conditions. However, during Stagelfects were shown a blank computer screen
for the same length of time as the paired presentgtrocedure took, and thus saw no CS or UCS
presentations. To prevent boredom, subjects wédseda® read an affectively neutral piece of text

about the history of Pragliduring this stage.

Stage 3. Postacquisition Assessment. Subjects were told that they would see some more
photographs of faces and that they must rate eaetralmng a rating scale to indicate how much
they liked, disliked or felt neutral about it. Theyere again reminded to rely on their first,
immediate and spontaneous reaction to each picturthis stage the CSs and UCSs from the
acquisition stage were presented in random oraegalith the same rating scale as used in the
baseline assessment stage. The ratings takensastdge were the second evaluative responses
(ER2). Following this stage there was a gap of&bads during which the computer screen was
blank.

Stage 4. Extinction. This stage was the same in all three conditionbje8ts were instructed that
they would be shown some more photographs of facdghat they should pay careful attention to
them. The nine CSs were presented alone, in semdbraised ordernwithout the presentation of

any UCSs. The stimulus duration was 1 second,Tth@n this case the time between the offset of

This piece of text was chosen as it was reasonatslgesting, but contained factual, and not
emotionally valenced, information. Subjects reagltéxt from paper rather than the computer
screen.
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one CS and the onset of the next) was set at & rdsec&ach CS was presented 10 times. These
parameters were in keeping with those used by Besteal (1988).

Stage 5. Postextinction Assessment. Subjects were again told that they would be sheame
faces that they should rate according to how mhelj tiked, disliked or felt neutral about them. It
was again stressed that subjects rely on theimtiste and genuine reaction to each face. The
CSs were then presented in random order with thee sating scale as used in the other two

assessment stages. Ratings obtained during this wtere the third evaluative ratings (ER3).

At the end of the experiment subjects were askeethen or not they had believed the cover
story that preceded stimulus selection. All sulgjdatlieved that it was actually necessary for the
experimenter to load the second part of the prograchwere not suspicious about this part of the
study.

Postexperimental Study: Similarity ratings

Although the experimenter constructed CS-UCS pairsthe basis of perceptual similarity,
because the stimuli available to the experimenenevdependent on the subject’s initial ratings,
there was no guarantee that these pairings woulof legual similarity. To obtain a measure of
perceptual similarity for each CS-UCS pair, eighive judges rated the pairings from all three
experimental conditions on a similarity scale raggirom 1 (very similar) to 10 (very dissimilar).
Five naive judges rated all 432 pairs (so thesggadated every pairing from each of the three
experimental conditions), while a further threegesd rated all 144 pairs from ongne of the
experimental conditions. So, for example, in theezimental condition, there were five judges
who also rated pairings from the two control coiodis, and three judges who rated only the
pairings from the experimental condition. Therefaretotal, 14 different judges were used (five
who rated all pairings, and nine additional judgesthree per experimental condition — who
rated pairings from only one of the three experitakegroups). Using a mixture of the same and
different judges maintained consistency across itiond while ensuring that the results obtained

were not attributable to using the same judgessacoonditions. The average similarity rating
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between the eight judges was used as an overafiureeaf similarity between a CS and UCS. For
the paired condition, similarity ratings rangednir®.25 to 9.50 (M = 6.45, SD = 1.36), for the
BSB control the similarity ratings ranged from 2t63.38 (M = 6.01, SD = 1.71), and for the no-
treatment condition, ratings ranged from 2.50 ®09(M = 6.26, SD = 1.56). All of the mean
similarity ratings were greater than 5.50 (the moidp of the scale) — which represents
dissimilarity — so overall the matching proceduraswunsuccessful in generating similarity
between the CSs and UCSs, which, based on pasircasgor example, Martin & Levey, 1978),
will, if anything, inhibit conditioning. Reliabilit between the eight judges in each condition was
good and consistent (Reliability of ratings for thers in the experimental condition, Cronbach’s
a = 0.82; in the BSB control condition, Cronbaclis= 0.87; in the no treatment control

condition, Cronbach’sr = 0.85).

Results

The mean evaluative ratings of the UCSs were 5@NOb pairs, SD = 18.90), -50.73 (N-D pairs,
SD = 25.83) and 0.00 (N-N pairs, SD = 5.36) in élxperimental group. In the BSB control group
the mean evaluative ratings of the UCSs were 6(N3D pairs, SD = 20.29), - 53.65 (N-D pairs,
SD = 25.13) and 1.77 (N-N pairs, SD = 6.06). Finalh the no-treatment group the mean
evaluative ratings of the UCSs were 56.04 (N-Lga8D = 17.65), -52.50 (N-D pairs, SD = 20.37)
and 0.83 (N-N pairs, SD = 6.79).
CSRatings

The ratings of similarity given by the judges wesed to separate each subject’s pairs into those
that were perceptually similar (had an averagelarty rating below 5.5 on the similarity scale)
and those that were dissimilar (had an averagdssityirating above 5.5). For each subject in the
experiment, there were some pairs that were siraildrsome that were dissimilar.

Figure 1 shows graphs of the CS ratings at bas¢kftl), after acquisition (ER2) and after
extinction (ERS3), for each type of pairing, in eaxfithe three conditions dependent upon whether

the pairs were similar or dissimilar.
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In the paired condition, a differential responstgra, supportive of EC, can be seen, but only in
pairs that were perceptually similar. In the BSBitcol, a response profile was observed in which
strong differential shifts between CSs paired viked and disliked UCSs were seen in pairs rated
as perceptually similar, but not in pairs rated pgsceptually dissimilar. In the no-treatment

condition, a very similar response profile was obsé.

Insert Figure 1 Here

Using similarity as a covariate in the analysis Waemed inappropriate because this assumes a
linear relationship between the similarity ratireysd CS ratings (which may not be the case). In
addition, even if similarity and the strength o tBR were linearly related, a positive relationship
in N-L pairs and a negative relationship in N-Drpavould be expected, which would complicate
the logistics of the analysis considerably. Instesichilarity was used as a factor (similar vs.
dissimilar), because all subjects received someingai that were similar and some that were
dissimilar. For each pair type, the average ratatgmsach stage of the experiment for pairs thaewer
similar and pairs that were dissimilar were caltaedaThis did result in a few cases of missing data
(where, for example, all of the three N-D pairs hmEn rated as dissimilar), in such cases the
missing data was replaced with the mean of the irentasubjects in that cell — to create a fully
balanced design. This data replacement was min{®&°% of 288 cases including repeated
measures).

The data were analysed with a four way 3 (Groupreda BSB control, no treatmeng 2
(Similarity: similar pairs vs. dissimilar pair8)3 (Pair Type: N-L, N-D, N-NX 3 (Phase: baseline,
postacquisition, postextinction) ANOVA with repedtmeasures on the last three variables. Joint
Univariate Bonferroni Reverse-Helmert contrasts evgrerformed on the repeated measures
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variables. Simple contrasts were performed on tloeim factor (comparing each of the control
groups to the paired condition). Tests involving Similarity x Pair Type interaction [MauchiW

= 0.867], the Pair Typg& Phase interaction [Mauchk/ = 0.632] and the Similarity Pair Typex
Phase interaction [Mauchly = 0.492] violated the sphericity assumption andGseenhouse-

Geisser correctel values were used throughout.

Using a cut off point op = 0.05, the analysis revealed a significant méiece of Pair Type [

(2, 90) = 9.33] indicating that the type of UCStthaCS was paired with, did have some effect on
its subsequent ratings. However, the Graupair Type interaction was not significaft (4, 90)<
1] showing that these pair-type differences weeeslime across the three groups.

The Similarityx Pair Type interaction was significari [1.77, 79.44) = 4.86] showing that the
pattern of responding to CSs paired with differesienced UCSs was different in similar pairs to
dissimilar pairs. The Bonferroni confidence intdsuavealed specifically that the response profiles
to CSs in N-L pairs, compared to those in N-D pairere significantly different between similar
and dissimilar pairs [Gbs = 0.34 (lower), 6.95 (upper);= 2.22]. In addition, the responses to CSs
in N-N pairs, compared to those in N-L and N-D pawere significantly different between similar
and dissimilar pairs [Ghks = 0.43 (lower), 9.95 (upper)= 2.19]. This reflects the fact that subjects
responded differently to CSs paired with differeatenced UCSs when the pairs were similar, but
not when they were dissimilar. Interestingly, the@ x Similarity x Pair Type interaction was not
significant F (3.53, 79.44) = 1.75] which shows that this coreldireffect of Similarity and Pair
Type was the same across all three conditions.

The Pair Typex Phase interaction was significarft [3.20, 144.14) = 5.58] as expected,
indicating that CSs were rated differently at sostegges of the experiment, contingent upon the
type of UCS with which they were paired. Contrastgealed that there was a significant difference
between ratings of CSs in N-L and N-D pairings wlksemparing the ratings after acquisition, to
those at baseline [€4s = -7.79 (lower), -2.99 (uppen);= -4.52]. However, there was no effect of

comparing the ratings of these stimulus pairs feottinction to before and after conditioning. This
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shows that although significant shifts were obseraéier acquisition, there were no subsequent
shifts after extinction. Interestingly, the GrowgPair Typex Phase interaction was not significant
[F (6.41, 144.14) = 1.98].

Finally, the Similarityx Pair Typex Phase interaction was significaft (2.94, 132.11) = 3.52]
which shows that similarity influenced response<t&s paired with different valenced UCSs, at
different stages of the experiment. The Greupimilarity x Pair Typex Phase interactior[(5.87,
132.11) = 2.31p = 0.038] was also significant implying that thevere group differences but
contrasts revealed that this difference was betwbentwo control conditions. The Bonferroni
contrasts showed that, specifically, similarity faadignificant effect when comparing ratings after
acquisition to those at baseline in N-L and N-Drp§Clyos = 0.51 (lower), 4.67 (uppen);= 2.51].
However, this effect was not significantly diffetdretween the paired and BSB control grouyps (
0.51) or the paired and no-treatment gropip- 0.17). This is a crucial result as it shows thate
was a significant conditioning-like effect, but gmh similar pairings, and that this effect existad
both of the control groups. There was no significaffiect of similarity when comparing ratings
after extinction with those at baseline and cooditig between N-L and N-D pairs overghl £
0.29) but there was when comparing the paired tiomdio the BSB control [Gls = -16.69
(lower), -2.39 (upper)t = -3.10]. There was also a significant effect iafigrity when comparing
ratings after acquisition to those before acqusiiin N-N pairs compared to N-D and N-L pairs
[Cloos=1.18 (lower), 6.07 (upper)= 2.99].

In summary, the results show that the differermésiponding to CSs in N-L and N-D pairs that
are similar, was significantly different to the pesding towards CSs in dissimilar pairings.
Similarity and Pair Type had a combined influensemilar pairings produced a differential
response between N-L and N-D pairs after condiignbut dissimilar pairs did not. However,
these effects were seen not only in the paireditongbut also in the two control conditions. So,
even when subjects had not seen CSs and UCSs pedgyetther, there was still a conditioning-like

effect in perceptually similar pairs. The differenmetween control groups suggests that exposure to
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the stimuli may enhance these conditioning-likeeef. The extinction procedure resulted in

nonsignificant overall differences in CS ratingsnpared to the earlier ratings.

Discussion

This study has two important findings (1) evaluatmonditioning effects could be found, but
only when CS-UCS pairs were rated as perceptuatijlag, and (2) conditioning-like effects were
also observed in a nonpaired and no-treatmentaagoup.

At face value, this experiment failed to replicttte findings of Baeyens and his colleagues: no
differential responding was observed between C8sgwavith liked and disliked stimuli. However,
when the pairings were separated into those tha¢ ywerceptually similar and those that were
perceptually dissimilar, differential responses avebserved but only in those pairs that had some
level of perceptual similarity. The first conclusithat can be drawn from this experiment is that in
the visual EC paradigm, perceptual similarity betwahe CS and UCS appears necessary to
establish differential responding to CSs in N-L @D pairs. This supports much of the early
literature (e.g. Martin & Levey, 1978; Levey & Mart1975).

The reason why the overall results did not repicBaeyenst al’s findings is likely to be
because the matching procedure in Experiment Ir@dasvely unsuccessful in creating similar CS-
UCS pairs (across conditions, the mean similarttyrs for our pairs indicating that, on average,
pairs were dissimilar). On the other hand, wheerrefg to a paradigmatically identical procedure
(Baeyenset al, 1989a) based on comparable similarity ratingsnoependent judges, Baeyens
concluded that their ‘ ... similarity matching peatire indeed was successful'’ (Baeyens & De
Houwer, 1995: p. 826). It is, therefore, reasondblassume that the overall failure to achieve
conditioning in Experiment 1 was a result of thduf@ to successfully match similar CSs and
UCSs. Baeyens and De Houwer (1995) concluded tmélagty could not account statistically for
the effects observed in the Baeyensal (1989a) study. Contrary to their conclusions, étkpent
1 does show that similarity can account for conditig effects. This difference in findings may be

due to the shortcomings of the statistical analysesed out by Baeyens and De Houwer (1995).
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For example, if similarity does have some effecte®) then it is reasonable to assume that it will
have a positive relationship to conditioning in Np&irings (i.e. an increase in similarity resuttsi
more positive rating). In N-D pairs, however, thgected shifts are in a negative direction, and so
similarity should have a negative relationship vatinditioning (i.e. an increase in similarity shebul
result in a more negative rating). Furthermore,@&s in the N-N control pairs, similarity should
have no effect at all. In Baeyens and De Houwenalysis, similarity ratings were included as a
covariate in an ANCOVA, without taking account betdifferent ways in which similarity might
effect conditioning depending upon the type of U@&®d. It is perhaps not surprising that they
conclude that similarity has no effect. Also, a @gate analysis such as theirs assumes that
similarity is linearly related to conditioning, yet it seems more likélgt there is a more complex
relationship between the two — indeed, Martin amydy (1978) suggest that if stimuli are too

similar, conditioning is impeded (see Field, 1987 rhore detail).

The more important issue arising from this studth&t EC was observed in conditions where (1)
subjects received exposure to the CSs and UCSsoburh a contingent or contiguous presentation
order (the BSB Control); and (2) where subjecteirasd no CS and UCS presentations at all during
stage 2 (the no treatment control). What is cleamfthe data, is that differential responding, as
indicative of EC, can be achieved in pairings ewdmen subjects receive no presentations of the
stimuli. Consequently, there is good reason to gspphat when images have been successfully
matched for perceptual similarity, results may refkect associative learning but are an artefact of

the stimulus selection process.

This raises the question of how the stimulus selegirocedure might lead to conditioning-like
effects. It is useful in this instance, to drawaaghel between the baseline assessment stage of an
EC experiment and the categorisation study of R&@8d2) in which subjects were required to
categorize a series of schematic faces having seén a few examples of known category
members. Results showed that during the experimentaedure, subjects abstracted an idea of

what a prototypical face would be for each categorg then classified each exemplar according to
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its similarity to each prototype. It seems plawusitilat subjects in EC studies might also abstract
some form of prototype for what makes a likeablaligtikeable stimulus, or store actual category
exemplars, within the context of the experimerg.(Brooks, 1978, 1987) and then base subsequent
ratings on this information. Support for this prepimn comes from Field and Davey (1997), who
used an analogue of the EC paradigm to look at lvelnesubjects’ decisions about category
membership could be influenced through conditionfwget of schematic faces was used. A simple
polymorphous concept rule could be applied to thiases to determine whether a face belonged to
one of two categories of alien (a Martian or Vean¥i Some additional faces were designed to be
conceptually neutral. Some of these neutral fa€#Ss) were then paired with faces that were
highly representative of one of the two categorses:some neutral faces were paired with highly
representative Venusian UCSs, while others wenegawvith highly representative Martian UCSs.
CS-UCS pairs were constructed based on the nunilfeatnres shared by the CS and UCS. Field
and Davey found that differential responding walsi@ced (CS ratings shifted in the direction of
the UCS with which they were paired) but thesea$favere not due to subjects associating CSs
and UCSs. In fact, the responses were due to aibitise way in which CS-UCS pairs were
constructed: CSs consistently selected to be paiitdda certain type of UCS across subjects were
placed in the same conceptual category as the U@Saliich they were paired. This was not true
of CSs that were selected to be paired, acroseasbwith conceptually different UCSs, because
CS-UCS pairings were based upon conceptual sityijatiSs that were consistently selected to be
paired with a certain category of UCS would be onik a high degree of conceptual similarity to
these UCSs. Hence, the results could be due tedsbgtoring salient categorical exemplars and
then basing subsequent CS ratings on similaritiigee exemplars.

In summary, Experiment 1 has shown that similatitgs have a role in establishing EC effects,
but that this role may have its effect on EC byatrg an experimental artefact rather than

influencing the conditioning process itself. Theploation is that in studies where the stimulus
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selection process is based on similarity, the tesnly not be attributable to conditioning, buato

nonassociative process.

EXPERIMENT 2

The findings from Experiment 1 have particular imtpace for another experiment, conducted in
our laboratory, where CSs and UCSs were pairediiegen a completely random basis. If, as the
previous experiment indicated, EC is merely anfacteof the stimulus selection process, then
failures to establish EC could be attributed tocpdural factors. The experiment was an attempt to
replicate the finding that EC is resistant to ectiibn yet it failed to find evidence of evaluative
conditioning. The main difference between the pgradused and that of Baeyeas al. (1990a,
1988) was that CSs were allocated to UCSs on atlgtniandom basis by a computer (thus
eliminating the possibility of experimenter biasthe selection process). If, as suggested in the
discussion of Experiment 1, subjects’ postacqoisitiudgements of the CSs depend upon
comparisons with salient categorical exemplars tete stored during the baseline rating stage,
then CS ratings ought to shift in the directiontlué exemplarso whichthey are most similar —
and not necessarily in the direction of the UCSwihich they were paired during the conditioning
stage

One way to examine this experimentally is to esthbivhich liked and disliked category
exemplars are salient to a subject, then assessS’a §€imilarity to these exemplars, and
subsequently determine whether the CS’s ratingsstofvards the category exemplars that it most
resembles. If a CS’s rating changes in the diraatibthe category exemplars to which it is most
similar, rather than shifting in the direction betUCS with which it was paired, then there is good
reason to suppose that apparent conditioning sffesult from the kind of exemplar-comparison

process outlined in the discussion of Experiment 1.

In the experiment, the UCSs were the three mosdliind disliked faces, and so these faces

represent category exemplars that the subject fourst salient. Therefore, we can use a subject’s
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UCSs as an approximation to their most salientdliked disliked faces. An overall similarity
between a CS and the 3 stimuli that representrgdiieed and disliked category exemplars can then
be calculated. It will then be possible to see Wweet CS’s rating changes in the direction of the
category exemplars to which it is most similarheatthan the UCS with which it was paired during
the conditioning procedure.

The measure of similarity between a CS and alhefWCSs is, therefore, a gauge of similarity
between a CS and a sample of salient conceptuahmaes stored in memory. The prediction,
based on Experiment 1, is that the CS ratings etniinge according to whether the CS is most

similar to the liked or disliked category exempltrat the subjects find salient.

M ethod

Subjects
Fifteen subjects were used in the experimental ibond eight females and seven males. Their

ages ranged from 18 to 57 years with a mean agd.6fyears (SD = 9.85 years). A further 16
subjects took part in a block/sub-block controlaition. These subjects ranged in aged from 22
to 44 (M = 28.56 years, SD = 6.43) and had a 9:[é itafemale ratio. All subjects were tested

separately and were volunteers who were paid a sonal for their participation.

Stimuli
The seventy colour bitmap images of human faced us&xperiment 1 were again used in this
experiment.

Apparatus

The apparatus were the same as for Experiment 1.

Procedure

The procedure used was in essence the same ass#thby Baeyenst al (1988), except that

the whole procedure was automated on a computeerrétan using slide projections. As such,
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the procedure was identical to Experiment 1 exdbat CS-UCS pairings were constructed

randomly rather than basing them on perceptualaiityi and the 1SI was reduced to 200ms.
Stage 1. Baseline Assessment. This stage was identical to that described fordfixpent 1.

Stimulus Selection. At the end of stage 1, the computer program sadettie three faces with
the highest ratings and the three faces with thest ratings, to be used as the valenced UCSs.
In addition, 12 neutral images were selected, whvelne defined as in Experiment 1. Having
selected the stimuli, the computer constructed stiraulus pairs: 3« Neutral-Like (N-L), 3%
Neutral-Dislike (N-D), and 3x Neutral-Neutral (N-N). These pairs were constrdcte an

entirely random basis.

Stage 2: Acquisition. The presentation schedule for the paired and B8 @l conditions were

identical to those described in Experiment 1 extegt the 1SI was 200ms rather than 4 seconds.
Stage 3: Postacquisition Assessment. This stage was exactly as described for Experirhent
Stage 4: Extinction. This stage was exactly as described for Experirhent

Stage 5: Postextinction Assessment. This stage was exactly as described for Experirhent

Similarity Ratings
Five Independent raters were used. Their ages dafigm 21 to 34 years with a mean age of
24.75 years (SD = 6.24 years). All raters wereetkgidividually in seven different sessions and

were volunteers who were paid a small sum for thaiticipation.
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The design was the same as the postexperimentaguoe described for Experiment 1. A list
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was made of all of the pairs of images used incéiffe CS-UCS pairings (i.e. only the N-L and
N-D pairs) in the main experiment. In total, thevere 186 CS-UCS pairinfsised in the
experiment. To see whether each CS was most sitnilarsubject’s liked or disliked category
exemplars, it was necessary to obtain similaritings for each CS comparedat of the UCSs
that the subject was exposed to (because these W&8ased as an approximation of the liked
and disliked category exemplars that the subjestdosalient). By taking similarity ratings for
every CS compared to every UCS a subject was eddosét was possible to calculate a CS’s
overall similarity to a subject’s liked and disltkexemplars. Each subject from the experiment
experienced 6 pairings that had used affective US8sfor each subject there were 6 CSs that
were of interest for our analysis. The similaritgtlween each of these CSs and each of the 6
UCSs (3 liked and 3 disliked) used for a particudabject was measured (resulting in six
different similarity ratings for each CS: 3 Relatito liked UCSs and 3 relating to disliked
UCSs). This resulted in 1136timulus pair combinations that were of interest.

The PairView computer program described in Expenirre was used to collect ratings of
similarity between the various CS-UCS combinatiand because there so many combinations
of pairs of faces, the total set of combinations wplit randomly into seven approximately equal
blocks of pairs. Each judge was shown the blocksemi-random order such that no two

subjects rated the same two blocks consecutively.

Reliability of ratings between the five raters vwaaeptable (Cronbachg = 0.69, with this
value not being substantially effected by the reah@f any one judge). In addition, when inter-
rater reliability between pairs of raters was chllted using Cohen’s Kappa it was highly
significant @ < 0.001) for all pairs. This indicated that rategseed very highly on whether a
CS-UCS pair was similar or dissimilar.

Having collected the similarity ratings for the Bldifferent pairs of faces and established the
level of reliability between the raters, a singlaitarity score was calculated for each CS-UCS
pair using the average of the five judges’ ratingss similarity score was used throughout the

data analysis.

“Pairings for Experiment 2: Paired =15 subjecaffective CS-UCS pairs = 90
Pairings for Experiment 2: BSB =16 subjext8 affective CS-UCS pairs = 96
3pairings for Experiment 2: Paired =15 subjec&CSsx 6 UCSs = 540
Pairings for Experiment 2: Paired =16 subjec&CSsx 6 UCSs =576
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These similarity scores were used to ascertairstimdarity between a CS and a subject’s
liked and disliked UCSs. The similarity between& &hd a subject’s liked UCSs was calculated
by taking an average of the similarity scores betw¢hat CS and the three liked UCSs.
Likewise, the similarity between that same CS dredsubject’s disliked UCSs was calculated by
taking the average of the similarity scores betwianh CS and the three disliked UCSs used for
that subject. So, for each CS experienced by asylihere were two scores: one representing
the CS’s similarity to that subject’s liked UCSs)daone representing its similarity to the
subject’s disliked UCSs. From these two scoresai possible to establish whether a particular
CS most resembled the subject’s liked or dislikedSd (by looking at which similarity score

was lowest).

If the artefactual account from Experiment 1 isreot, then differential shifts should be
observed between CSs that were most similar téikbd UCSs and CSs that were most similar
to the disliked UCSs. However, no differential r@sging should be found between CSs based

on the UCSs with which they were actually paired.

Results

The mean evaluative ratings of the UCSs were 5@\56 pairs, SD = 23.97), -59.00 (N-D pairs,
SD = 24.28) and 0.56 (N-N pairs, SD = 7.71) inplged condition. In the BSB control group the
mean evaluative ratings of the UCSs were 54.17 (d&iks, SD = 19.03), -42.71 (N-D pairs, SD =
19.81) and —0.21 (N-N pairs, SD = 5.74).

Conditioning Effects

Figure 2 shows the change in CS ratings acrosshtiee stages of conditioning based upon the
Type of UCS with which the CS was paired. The grsipbws that the differential response patterns
shown in Baeyengt al’s (1988) study are not present here: followingnditoning there are

positive shifts in the ratings of neutral CSs religss of the valence of the UCS with which it was

paired or the presentation schedule used.

A three way 2 (Group: paired or BSB contralB (UCS Type: N-L, N-D, N-N)x 3 (Phase:

baseline, postacquisition, postextinction) ANOVAsa@nducted on the CS ratings, with repeated
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measures on the last two variables. At a 0.05 le¥slgnificance there were no significant effects
involving the UCS Type variable [als < 1] indicating that differential conditioningfe¢ts were
not present. The only effect to reach significanes the main effect of Phase [F (1.66, 48.04) =
17.38] and this effect indicates that there wagyaificant increase in preference for all CSs ia th
experiment. This increase in preference is condistgth the effect of mere exposure (Zajonc,
1968). In summary, the analysis revealed that ¢mming was not successful in establishing

differential evaluative responses. In short, ndwatave conditioning was observed.

Similarity Effects

Figure 3 shows graphs displaying the mean CS mimdoth the paired condition and the BSB
control with CSs being divided according to whettleey most resembled the subject’s liked or
disliked category exempldrdn the paired condition, 58 CSs were rated ag sioslar to the liked
exemplars and 31 were rated as most similar taltflked exemplars with 1 CS being rated as
equally similar to both. In the BSB control conditj 72 were rated as most similar to the liked

exemplars and 24 were rated as most similar tdigii&ked exemplars.

As predicted, there were differential shifts inimgs between CSs most similar to the liked
category exemplars compared to those most sinaléng disliked category exemplars in both the
paired condition and the BSB control condition. &ilthe negative shifts were quite small but this
is not surprising given that when the data weraigead according to the affective value of the UCS
used all shifts were positive (see Figure 2). Thpartant point is that there are large differential
shifts in ratings after conditioning between CS#t there more similar to a subject’s liked category

exemplars, compared to those CSs that were mosastmthe disliked category exemplars.

Insert Figure 3 Here

“ By ‘similarity to the subject’s liked and dislikezhtegory exemplars’ we simply mean the averageilasity to the
liked and disliked UCSs respectively. These UCSsuaegl as examples how a particular subjects detfieesategories
of like anddislike within this stimulus set.
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To see whether these differential responses wergfisant, a three way 2 (Group: paired or
BSB control)x 2 (Category Exemplars: CS was most similar tdikezl category exemplars vs. CS
was most similar to the disliked category exemplars3 (Phase: baseline, postconditioning,
postextinction) mixed ANOVA with repeated measuvesthe latter two variables was carried out.
To do this analysis, a mean shift for CSs resergl#iach set of category exemplars was calculated
for each subject. Effects involving the Phase \meiaviolated sphericity and so Greenhouse-
Geisser correcteB-ratios were used. At a 0.05 level of significaritere was a significant main
effect of Category Exemplar§ [(1, 24) = 17.95] and, more importantly the Catggexemplarsx
Phase interactionF[ (1.24, 29.64) = 7.29]. This latter result showatthatings of CSs changed
significantly across the three stages of the erpamt, but that the nature of this change was
dependent upon whether the CS most resembled kijecss liked or disliked category exemplars.
Repeated contrasts were performed on the Categaynlarsx Phase interaction and revealed
that the interaction was highly significant whemnguaring ratings after conditioning to the baseline
ratings F (1, 24) = 28.34p < 0.001]. However, the interaction was not sigmifit when comparing
ratings after the extinction phase to those afterconditioning stagd-[< 1]. These contrasts tell us
that after conditioning, ratings to CSs most redergbthe liked exemplars were significantly
different to ratings of the CSs most similar to thebjects disliked exemplars but that these
differences were the same after the extinctionestaghese results therefore emulate what has
typically been shown in EC studies including appamesistance to extinction effects. Crucially,
there were no other significant effects and sqptiodile of responses was consistent across both the

paired and BSB control conditions demonstrating tie results are not associative in nature.

Can Similarity to Category Exemplars Predict the Changein Direction of CS Ratings?

To see whether similarity to the category exempiarghe most important factor in how the

rating of a CS changes, a logistic regression wasec! out. The analysis included the direction of
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rating change (positive or negative) as the diamows dependent variable. The categorical
predictors were: Category Exemplars (whether a @S most similar to the subject’s liked or

disliked exemplars); UCS value (the valence of &S with which the CS was actually paired);

and Group (paired or BSB control). All two-way dnidgher-order interactions were included in the
analysis.

The analysis revealed only one significant prediofadhe direction in which the rating of the CS
changed. This predictor was the category exemptatsthe CS resembled most [-2 Log Likelihood
ratio = 16.35p < 0.0001]. This revealed that if a CS were to chang® being more similar to the
liked exemplars to being more similar to the distikones then the probability of its rating shifting
positively decreases. The predicted probabilitiea positive shift occurring were calculated from
the regression model and showed that the probabilita positive shift in a CS’s rating was 0.77
when the CS was most similar to the liked exemptarapared to only 0.41 when the CS was most
similar to the disliked exemplars. Hence, givert tha CS resembles the subject’s liked exemplars,
there is a 77% chance that the rating of that AEswbsequently shift positively; if that same CS
was more similar to the subject’s disliked exenpldrere is a 59% chance that its rating would
shift negatively. This was true across both theeeixpental and control condition (as shown by the

absence of any interactions involving the Groupdigc

Crucially, what this analysis reveals that the peoalyses did not, is that the affective valence
of the UCS with which the CS wastually pairedin no way contributed to predicting how that CS
was subsequently rated. This quite conclusively alestrates that an evaluative conditioning
response profile was obtained when examining tha idaterms of the similarity between a CS and
the salient liked and disliked categorical exengldihe one thing that did not predict the changes

in CS ratings was the pairing process itself

> A second experiment using an identical paradigmvith the 4 second ISI used by Baeyens et al. §19890a)

showed statistically comparable results to the ysttgported here. In addition, a third study usingoatingency
awareness measure also showed the same resultspasntent 2, and in addition emulated the findingttthe

differential effects obtained were present in aogdincy-unaware subjects. Details of these otheliesican be found
in Field (1997) or by writing to the authors.
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Discussion

Differential EC responding was found with CSs ra#sdmost perceptually similar to a subject’s
liked or disliked category exemplars. Furthermainés was true even in a condition where the CSs
were not presented contingently or contiguoushyhwilieir accompanying UCSs. Experiment 2
initially failed to replicate the basic EC phenormaenand this failure can now be seen within the
context of an entirely different set of processeshbse supposed by Baeyens and his colleagues.
Specifically, it seems that the contingent or agundius pairing of a CS and UCS has little bearing
on evaluative responding in the visual paradigmjctvican instead be explained in terms of
comparisons with set of salient category exemplEns.implications of this experiment are that the
conditioning anomalies associated with EC can alredainly be explained as an artefact of the
experimental paradigm, and do not necessarily rdésauh the CS needing to be contiguously or
contingently paired with the UCS.

Of course, for this artefactual account to expkccessful EC studies, the EC paradigm must
ensure that the value of the UCS selected for ¢iomitig is the same as the value of the exemplars
to which the CS is most similar. An EC paradigmisitig a procedure where CSs and UCSs are
successfullymatched on the basis of perceptual similarity daegreat deal to ensure that the
affective value of a UCS assigned to a CS is timesas the affective value of the exemplars that
the CS most resembles. By the very nature of tihadogm, UCSs will always be strong exemplars
of each category, and so if a CS is successfullicimea to a similar UCS, it ensures that that CS
has a strong similarity to a salient categoricagreglar. Thus, it appears that conditioning-like
effects result from the comparison of a CS to salieategorical exemplars, and not from
associative learning.

Experiment 2 also showed that when analysing studigh respect to similarity to salient
categorical exemplars, resistance to extinction evaslated. This finding suggests that this special
characteristic of EC can be attributable to a nsoeiative process and so EC using visual stimuli

may not deserve its status as a distinct form ofltmning.

Evaluative Conditioning Page 30



GENERAL DISCUSSION

The experiments in this paper have shown how laborgroduced EC effects appear to be an
artefact of factors inherent in the paradigm usechany influential EC experiments. Specifically,
this paradigm has been used to systematically dstrade resistance to extinction and conditioning
without contingency awareness. Experiment 1 dematest that conditioned responding could be
obtained only in CS-UCS pairs where the CS and We®e perceptually similar, and not in
pairings that were perceptually dissimilar. Thisding was also true (1) when the CSs and UCSs
were not explicitly paired (and so the observecea# were not due to either contiguous or
contingent pairing of the CS and UCS); and (2) wtienCSs and UCSs were not presented at all
(indicating that the results were not dependentegposure during the acquisition stage). In
addition, Experiment 2 showed that EC effects cduddproduced by a nonassociative process
where subjects compared the similarity between €&land a set of salient exemplars representing
the concepts of like and dislike. Specifically, tteting of a CS changed in the direction of the

exemplars that the CS most resembled.

The conclusion thus far is that, in EC experimeavitere the CS and UCS are matched according
to perceptual similarity, a bias is introduced véiwr the CS becomes paired with a strong
categorical exemplar. Experiment 2 revealed subatamvidence that ratings of a CS after
conditioning result from subjects comparing it wighcombination of salient exemplars, and then
changing their rating according to whether the G wore similar to the liked or to the disliked
exemplars. This process leads to discriminativepareding, which, in the absence of control
conditions, would typically be interpreted as ewide for evaluative conditioning. There are two
important questions that arise from these conchssid-irst, to what extent can these findings
explain the functional characteristics that arénoéal to be peculiar to EC? Second, to what extent

do these findings jeopardise the status of ECrabast learning phenomenon?
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The only systematic investigation of the role ohitegency awareness in EC (Baeyatsal,
1990) used the paradigm described in the studpsted in this paper and so is likely to have been
prone to the artefact unveiled here. In addititwe, first systematic investigation into resistanze t
extinction (Baeyengt al, 1988) also used such a paradigm and so thetsesah be equally
questioned. As such, the studies reported herasiodoubt over whether EC deserves its status as
a functionally distinct learning system. Howevéiere is much evidence (albeit less systematically
investigated) from studies using tastes as CSsWD8s. These studies suggest that affective
judgements about neutral tastes can be learntputittontingency awareness, through pairing with
liked and disliked tastes and that these acquaéidgs are resistant to extinction (e.g. Baey&ns
al., 1990b, 1995; but see Field & Davey, 1998). Hosve®Btevenson, Boakes & Single (submitted)
have provided good evidence that these speciahctaistics may be peculiar to flavor-taste CS-
UCS associations and that extinction, for examgtes occur when using colour-taste CS-UCS
pairings (see also Stevenson, Boakes & Prescoftress). These results show that the functional
characteristics that have been seen to distindgeitirom other forms of Pavlovian learning, and
perhaps EC itself, may be restricted to a very ifipegpe of association (namely flavours paired

with liked or disliked tastes).

As a final point, it is worth considering how compg CSs to exemplars might lead to
conditioning-type effects. Much of the researchctassification learning has used a fairly standard
experimental paradigm that is not dissimilar totliree-stage EC paradigm. Typically (for example
see Medin and Schaffer, 1978; Lamberts, 1994)t afsabstract stimuli is constructed of which
subjects have no prior experience. The types ohuiitypically consist of several feature
dimensions that define to which of two categoriesytbelong. Subjects are first given a training
stage where several training stimuli are shownhent and they have to guess to which of two
categories the stimulus belongs. The subject isdadately given feedback about whether the
decision was correct. Some minutes later, the stgpre given a transfer test where a different set

of stimuli is presented: these stimuli contain shene feature dimensions as the training stimuti, bu
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set in different configurations. Subjects then siigseach new stimulus as well as the training
stimuli into the same two categories as in thening stage. Typically, these studies show that
subjects are able to correctly classify novel catiegl exemplars by referring to previously

experienced exemplars that they have stored in medwing the training stage of the experiment.

In an EC paradigm, subjects first classify a seh@fel stimuli along a conceptual continuum.
This baseline stage is similar to the training stdgscribed above except that category membership
is determined by the existing conceptual framewhesk the subjects possess (i.e. liked—disliked).
So, instead of subjects categorising novel stiraotl being given feedback, they categorise novel
stimuli without feedback (because the correctnésthair classifications are entirely subjective).
After a conditioning stage, subjects again ratestirauli along a category continuum: this re-rating
of stimuli is analogous to the transfer task inlassification study except that no new stimuli are
presented for evaluation. One possible explanatidhe results reported in this paper is in therfor
of an exemplar-comparison model (ECM). The ECM amption of EC derives from the type of
classification learning described in the previoesti®n. The first stage of the EC procedure
represents a classification task in which subjamtsasked to sort a series of novel stimuli inte¢h
categories (like, dislike or neutral). The initralting stage can be likened to the concept learning
stage of a classification experiment, because stib@re required to classify a set of novel stimuli
on the basis of conceptual exemplars (which in¢hse are the exemplars that already exist in their
mind). Subjects are likely to store exemplar infation during this stage because (1) there is
uncertainty about what future experimental task alets might be (Lamberts, 1994), (2) exemplar
storage is promoted in situations where categorynbegship is determined by a complex
conjunctive or disjunctive combination of featu(@sooks, 1976, 1978), and (3) exemplar storage
is more likely to be used when the stimuli are ctaxpghan when they are simple (Spalding and
Ross, 1994 — Experiment 2). These conditions aesemt in visual EC studies. Therefore, the

evidence suggests that although subjects usedkisiting conceptual framework of like-dislike to
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categorise the stimuli during the baseline ratitagys of an EC study, they are also likely to store

incidentally representative exemplars from the shis set while they categorise them.

In the type of classification studies describediearsubjects use acquired exemplar knowledge
to categorise new categorical exemplars (which tbagy often not distinguish from old test
exemplars — see Medin and Schaffer, 1978). Likewisd=C studies, subjects use the exemplar
knowledge acquired during the initial rating stagee-evaluate the CSs and UCSs. A change in CS
evaluation after conditioning could occur becaudgects have a new conceptual criterion: during
the baseline assessment stage, subjects useeitigting conceptual framewotk categorise the
stimuli and in doing so they store representatixengplars that define their categories of like and
dislike, but after conditioning, subjects have nevormation and new stored exemplars that are
used to classify the CSs and UCSs. A second pbssilsi that exposure to the stimuli during
condition makes subjects more aware of the simiggrbetween the CSs and the salient exemplars
they have stored. Indeed, Experiment 1 suggestgdréipeated exposure may enhance similarity
effects (although these effects exist to a lessgrae even in the absence of repeated exposure).
Experiment 2 suggests that subjects compare CSs$heoasis of perceptual similarity, to the
exemplars that they have stored during acquisitidhen CS-UCS pairings have been constructed
on the basis of similarity, this procedure credtesillusion of evaluative conditioning: it ensures
that each CS is perceptually similar to its coroeging UCS, which, in turn, is one of the stored
exemplars because, by the nature of the paradlgnJCS is always a salient category exemplar.
This account is speculative, but the results ofdfxpent 2 suggest that it is worthy of further

investigation.

Summary

This paper has shown how conditioning-type effects result, in a visual evaluative
conditioning paradigm, from a process quite différfieom associative learning. The paradigm used

was one that was prevalent in the early EC liteegatand was used to systematically demonstrate
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some of the well-accepted functional charactessticEC. The present study casts doubt over this
early work and highlights the need to use conti@msssociation such as the BSB and no—-treatment
controls before presuming that conditioning-typte&f are actually associative in nature. Whilst
evidence remains that EC exists outside of theaviswdality, the present paper questions whether
EC using only visual stimuli is an associative pdreaenon. From the results of the present studies it
also seems advisable that the functional charatityi of EC besystematicallydemonstrated
outside of the visual paradigm. Only then can wectwefident that EC is a functionally distinct,

associative phenomenon.
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FIGURE CAPTIONS

Figurel Graphs showing the mean CS ratings at each statie afxperiment according to

whether the pairings were perceptually similaperceptually dissimilar.

Figure2 Graphs showing the mean CS ratings before condigorafter conditioning and
after an extinction procedure according to whetherCS was paired with a Liked,

Disliked or Neutral UCS.

Figure3 Graphs to show the mean CS ratings at the basefiostconditioning and
postextinction assessment stages of ExperimentS8. a&e divided into those that
were most similar to the subject’s liked categaxgraplars and those most similar

to the subject’s disliked category exemplars.
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