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Abstract

Two experiments assessed the contribution of latent inhibition to the generalization-reducing effects of pre-exposure to the test stimulus using a
taste aversion procedure in rats. In both experiments, lithium chloride induced illness was paired with a flavor compound (AX) of either salt or sugar
(A or B) and hydrochloric acid (X). Generalization of the resulting aversion to a test compound (BX), was assessed after varying pre-exposure to
BX, X, and B. Experiment 1 showed that generalization to BX was less when BX itself had been exposed than equivalent pre-exposure to either B
and X separately or to B and a new compound (CX). Experiment 2 showed that levels of generalization varied directly as a function of the amount
o ure to BX.
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f pre-exposure to BX. The findings show that latent inhibition alone cannot account for the generalization-reducing effect of pre-expos
2005 Elsevier B.V. All rights reserved.
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. Reduced generalization after pre-exposure to the test
timulus

The current paper presents two studies to assess the impact
f pre-exposure to a test stimulus on generalization of a con-
itioned aversion. It is widely known that an aversion condi-

ioned to one flavor (e.g., A) will generalize to another (e.g., B;
oney and Hall, 1989). It is also well recognized that manip-
lations involving pre-exposure to the stimuli used in the test
nd conditioning, prior to the conditioning of the aversion, tend

o reduce that generalization (Hall, 1991). This latter effect is
ften referred to as perceptual learning. Pre-exposure to the

est stimulus alone has the effect of reducing generalization as
ell (Bennett et al., 1994). That observation, along with the
agnitude of the effect, has important implications for theories
sed to address issues related to perceptual learning because

he effect is either not predicted, or its magnitude is under-
stimated.

In explaining the generalization that occurs between stimuli
t has been commonly assumed that stimuli are made up of many
lements. Some of these elements are unique to each stimulus,

but some are common. These common elements are as
to produce generalization (Estes, 1950). In the initial example
the stimuli A and B can be construed as AX and BX, wher
and B refer to the unique parts of the stimuli, and X refer
those elements that they have in common. When an ave
is conditioned to AX it generalizes to the test stimulus,
by way of the conditioning that is accrued to the commo
elements.

Another potential source of generalization is through a
cess referred to as mediated generalization or mediated
ditioning (Bennett et al., 1999; McLaren et al., 1989). During
conditioning of AX, where the stimulus compound is pa
with lithium chloride (LiCl) induced illness, A and X may bo
become associated with the illness, and those elements
also become associated with each other. Such stimulus
ings, in the absence of any other unexpected event, are kno
produce strong “within compound” associations (Rescorla an
Cunningham, 1978; Tskanikos and Reed, 2002). Through thes
associations, presentations of X serve to theoretically ret
a representation of A. Thus, on a generalization test with
the aversion potentially generalizes through two sources.
∗ Corresponding authors. Tel.: +1 8439538199.
E-mail addresses: Nikisanjuan@hispavista.com (M.d.C. Sanjuan),
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as discussed above, the elements that constitute X will produce
some aversion. Second, those elements theoretically retrieve a
representation of A, which should further contribute to the aver-
sion seen to BX.
376-6357/$ – see front matter © 2005 Elsevier B.V. All rights reserved.
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Given these mechanisms of generalization, its reduction can
occur through many associative processes. First, pre-exposure
to the conditioning and test stimuli might alter the ability of the
elements of the stimuli to enter into associations as incorpo-
rated into the theory ofMcLaren and Mackintosh (2000). When
exposed to AX and BX, the common elements X are exposed
twice as often as the unique A and B elements. As simple pre-
exposure to a stimulus is known to interfere with its ability to
come to evoke a conditioned response (i.e., latent inhibition,
Lubow, 1989) X is less likely to evoke a response when AX is
conditioned, effectively reducing generalization to BX.

Mechanisms that affect mediated generalization should also
reduce generalization and such mechanisms are provided by the
model ofMcLaren and Mackintosh (2000). One hallmark of the
perceptual learning effect is that the way the stimuli are pre-
exposed affects the degree to which generalization is reduced.
Intermixed exposures (AX, BX, AX, BX,. . .) has been shown
to reduce generalization more so than blocked (AX, AX,. . .,
BX, BX) (Symonds and Hall, 1995). According to the model of
McLaren and Mackintosh (2000)this advantage results from the
formation of inhibition between the unique elements A and B. A
representation of an absent stimulus should be retrieved during
alternated exposures to AX and BX. On a BX trial, for example,
A should be retrieved by way of the within compound X→ A
association. However, A is physically absent, thus, the unique
feature B is correlated with A’s unexpected absence theoretically
a lies
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An initial constraint arose from the work ofBennett et al.
(1994). In their studies rats that received pre-exposure to only
BX, followed by conditioning with AX, showed a reduction
in generalization. In those studies the authors were able to
show that the reduced generalization was not due to a reduc-
tion in neophobia. Thus, pre-exposure to the test stimulus
alone was sufficient to produce some reduction in general-
ization. This particular effect is consistent with the model of
McLaren and Mackintosh (2000)in that pre-exposure to BX
should produce latent inhibition to X, resulting in a reduc-
tion in generalization as discussed earlier. A similar result has
been obtained byRodŕıguez and Alonso (2004)where pre-
exposure to only the AX compound reduced generalization
to BX.

The work of Bennett et al. (1994)stemmed from another
mechanism of generalization suggested byBest and Batson
(1977). Namely, the level of familiarity obtained with a stim-
ulus can contribute to the generalization observed to another
stimulus. If a novel stimulus were conditioned, generalization
to another stimulus could be observed based on its degree of
novelty. Pre-exposure to the test stimulus, BX, would reduce its
novelty, and reduce the extent to which an aversion to a novel
AX would generalize to BX. In contrasting this idea with a latent
inhibition based explanation,Bennett et al. (1994)gave separate
groups of rats pre-exposure to BX, X alone, B and X separately,
or to just B. The rationale was that if latent inhibition was the
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llowing B to become inhibitory for A (the same logic app
rom A to B). The presumed mutual inhibition between A

removes the influence of mediated generalization.
Perceptual learning at times may be a misnomer in the

ific aspects of theMcLaren and Mackintosh (2000)theory jus
iscussed in that those aspects do not suggest that percep
ecessarily altered to reduce generalization. Rather, those
nisms explain perceptual learning phenomena with resp

he way that what is perceived comes to control respon
ibson (1969), on the other hand, deals directly with percept
ibson (1969)suggest that pre-exposure to the unique elem
f stimuli serves to enhance their perceptual dissimilarity. In
ixed pre-exposure to AX and BX allows for a compari
echanism (loosely specified) to operate which enhance
erceptual dissimilarity of the stimuli. This type of model de
irectly with how the stimuli are perceived, more so than w
ow the stimuli might come to control responding.

Regardless of the theory, both types predict that a redu
n generalization should be optimal when the stimuli are
ented in an alternated fashion. In accord withGibson (1969),
resentations of the stimuli should allow for comparison
ubsequent differentiation or enhancement of their dissimil
n associative theories, latent inhibition to the common elem
nd conditioned inhibition between the unique elements sh
educe the number of conditioned elements present in th
timulus. However, the theory of Gibson has little bearing
perceptual learning effect that might occur if only one sti

us is pre-exposed. Thus, any generalization-reducing effec
ight result from pre-exposure to only one of the stimuli h

o dissociate Gibson’s comparison mechanism from assoc
echanisms.
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rimary source of the reduction in generalization, then the
hree groups should perform equally well. They should all s
quivalent levels of generalization because all groups rec
qual pre-exposure to X. However, the groups that received
and X, or just B, should be more familiar with the BX sti

lus at the time of testing than the group that received
re-exposure to X, and hence show less generalization if
lty is the main contributor. The results supported the fo
rediction. No differences were observed between condi

hat received equal pre-exposure to X, and varying exposu
.
Despite the success of the experiments ofBennett et al. (1994

n implicating latent inhibition as the chief mechanism invol
n reducing generalization after pre-exposure to the test s
us, they only used one pre-exposure and one conditioning
hich they acknowledge might not be sufficient to allow a re

ion in novelty to play much of a role. A recent set of stud
y Sanjuan et al. (2004)suggest that multiple trials may, in fa
e necessary. Their work shows that after eight pre-expo

o BX, a robust reduction in generalization occurred. The m
itude of the reduction could not be explained simply on
asis of latent inhibition to the common element. Eight ex
ures to BX reduced generalization more than eight expo
o X alone.

The present experiments explore this effect in more deta
omparing the effects of extended pre-exposure to BX to
ffects of pre-exposure to its elements alone, or in combin
ith other stimuli in the first experiment. In Experiment 2,

evel of familiarity with BX was varied by pre-exposure to t
ompound in an attempt to see parallel variations in gener
ion.
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Table 1
Design of experiments

Group Exposure Conditioning Test

Experiment 1
BX/C 8BX, 8C 3AX→ LiCl BX
B/CX 8B, 8CX
B/X/C 8B, 8X, 8C

Experiment 2
1 1BX, 7X 3AX→ LiCl BX
4 4BX, 4X
8 8BX
W W

Note: W, water; A and B, sugar and salt, counterbalanced. X was a mild con-
centration of hydrochloric acid and C was coffee. See text for further details.

2. Experiment 1

In Experiment 1, three groups of animals received pre-
exposure to the test stimulus, BX, but they varied with how
the elements were presented. The design in shown inTable 1.
Each group received three conditioning trials where AX was
paired with LiCl induced illness followed by testing with BX.
The groups varied with respect to the pre-exposure in the first
phase. Group BX/C received eight pre-exposures to each of BX
and C. Group B/CX received eight pre-exposures to B and X, but
X was presented in a compound with C. Group B/X/C receive
eight pre-exposures to B, X and C where each element was p
sented separately.

In Group BX/C the actual test stimulus was exposed an
it was expected that this group would show the greatest co
sumption of BX (least generalization of the aversion conditione
to AX) on the test. Experience with X should produce laten
inhibition and attenuate any generalization that results from th
conditioning of the X elements. If latent inhibition is the only
mechanism operating, then Groups BX/C and B/X/C shoul
show equal levels of generalization which would be consiste
with the findings ofBennett et al. (1994).

Group B/CX was included where X was also presented i
a compound to assess the contribution of configural cues.
Group BX/C it is possible that presentation of BX results in th
formation of a configural cue to which the rats habituate, simpl
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of contribution is determined after the fact, the main point is that
if exposure to a configural cue contributes to the consumption
in Group BX, consumption in Group B/CX should vary from
that in Group B/X/C. The critical comparison involving B/CX
is with Group B/X/C.

2.1. Method

2.1.1. Subjects and apparatus
Subjects were 24 experimentally naı̈ve male Wistar rats

(n = 8) with an average weight of 420 g (range 367–505 g).
All rats were housed individually with a constant temperature
(23◦C) and humidity (50%) on a 12-h on light/12-h off dark
cycle with the light period beginning at 8:00 a.m. The animals
remained on a regime of free access to food and restriction of liq-
uids until the end of the experiment. The experimental sessions
were conducted with the animals in their home cages.

The stimuli consisted of solutions of salt 1% and sugar 10%
(counterbalanced, A and B), hydrochloric acid 1 M 1% (X) and
a solution of decaffeinated coffee 0.2% (Nescafe from the brand
Nestle) as stimulus C. All the percentages were calculated as
weight of solute/volume of water.

2.1.2. Procedure
2.1.2.1. Water deprivation. The experiment started with the
bottles being removed from the cages in the morning. Along the
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ffect neophobia to the test stimulus BX differently this gr

han in Group B/X/C. If the cue generated by CX is similar to
f BX, then Group B/CX should consume more than B/X/C

he cue generated by CX is dissimilar to that of BX, then the
enerated by BX might be relatively more surprising resu

n less consumption in this group. The most current mod
eneralization (Pearce, 1987, 1994) predicts that generalizatio

rom B, X and C, presented separately would be greater to
han from B and CX. According to the equations of Pearce, B
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next 4 days the access to fluids was restricted to two 30 min
sions, one in the morning at 10:30 and another in the after
at 16:30. Liquids were presented according to this schedule
the end of the experiment. Subjects were randomly assign
three groups matched on the water consumption on the la
of deprivation. The experiment was conducted in three ph
pre-exposure, conditioning and test.

2.1.2.2. Pre-exposure. This phase lasted for 12 days. All t
subjects received the treatment in both of the two daily drin
sessions described above. On each session, 10 ml of liqui
available to the subjects during 30 min. Three different solu
in every group were alternated across the 24 total sessions
group, thus, received eight presentations of each solution. G
BX/C received the compound BX, the flavor C, and water w
Group B/CX received the flavor B, the compound CX, and w
and Group B/X/C the flavors B, C and X.

2.1.2.3. Conditioning. After the end of pre-exposure conditio
ing started. Three trials were conducted in the morning se
over 6 days, with water available in the afternoon. All subj
received a 10 ml presentation of AX for during a 30 min
sion followed by an intraperitoneal injection of lithium chlor
(LiCl) 0.3 M at 1% body weight. Each conditioning day w
followed by a recovery day where subjects had free acce
water in both sessions.

2.1.2.4. Generalization test. Following the last recovery day
test of generalization of the conditioned aversion was condu
All the subjects had free access to BX during 30 min in
morning session.
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2.1.3. Data analysis
Data consisted of the amount (ml) of fluid consumed dur-

ing conditioning and testing by the subjects. The data were
analyzed with analysis of variance (ANOVA). Pair-wise compar-
isons were conducted with analysis of variance using error terms
appropriately pooled from the overall analysis following stan-
dard procedures (e.g.,Howell, 1987). In such cases, degrees of
freedom were reduced using the Welch–Satterhwaite procedure
to compensate for the potential pooling of heterogeneous vari-
ances. Exact probabilities of results for which the null hypothesis
was rejected are reported.

2.2. Results

2.2.1. Pre-exposure
All animals consumed all 10 ml of the available liquids on

each session.

2.2.2. Conditioning of AX
A Group by Trials ANOVA showed an effect of Trials,

F(2,42) = 689.75, as drinking generally decreased. There was no
effect of Group,F(2,21) = 2, and no interaction,F(2,42) = 1.97.
Consumption of AX decreased from an initial average of 9.30 to
0.11 ml. Simple effect tests confirmed the groups did not differ
on any trial.
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Although the animals had only 10 ml of fluid to consume during
the 30 min conditioning trial with AX, the maximum consump-
tion (0.2 ml) was well below the 10 ml available, thus, the amount
of fluid available is not a confound in the analysis. The analy-
sis revealed effects of generalization,F(1,21) = 83.65,p = 9−9,
Group,F(2,21) = 4.47,p = 0.024, and a generalization× Group
interaction,F(2,21) = 4.49,p = 0.024. Simple effect tests showed
no differences in consumption of AX on the final conditioning
trial, Fs < 1. On the test of BX, consumption in group BX/C was
higher than that of Groups B/X/C and B/CX,F(1,41) = 11.20
and 15.37, respectively,p ≤ 0.002. In the important compari-
son involving Group B/CX, it did not differ from Group B/X/C,
F < 1.

2.3. Discussion

The present experiment shows that repeated pre-exposure to
the test stimulus reduces generalization to that stimulus. The
reduction in generalization cannot be wholly attributed to latent
inhibition of the common X elements. Animals that received pre-
exposure to BX (Group BX/C) showed less generalization than
animals that received equal pre-exposure to X (Groups B/X/C
and B/CX). Furthermore, the reduction was not a function of
pre-exposure to B. Group BX/C received equal pre-exposure
to both B and X as did Group B/X/C, and still showed less
generalization.
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.2.3. Generalization test with BX
Consumption of BX on the test is shown inFig. 1. Group

X/C showed more consumption, i.e., less generalization,
he other two groups which did not differ. To assess the
f generalization from AX a generalization (last AX conditi

ng trial× BX test) by Group mixed-ANOVA was conducte

ig. 1. Consumption of a flavor compound BX after pairings of AX with L
n Experiment 1. Prior to conditioning groups received exposure to BX and
nd CX, or the flavor elements B, X and C. Error bars represent the standar
f the mean. See text for details.
n
l

r

It is unlikely, though not impossible, that configural c
layed a strong role in the results. A configural cue should
een generated during pre-exposure in Group B/CX, whic
ffective, could have had either of two effects. First, there c
ave been similarity between the BC and BX configural c

hus the effects of pre-exposing CX would have generalized
er to BX on test than in Group B/X/C in which no such
as pre-exposed. Second, there could have been dissim
etween the configural cues. The cue generated by CX
ave been substantially different from that of BX, enhan
urprise generated by the BX cue (because X is associate
different configural cue) and leading to less consumptio

est. The generalization model ofPearce (1987)predicts les
eneralization of any learning about the CX and B stimu
X than such learning about B, X and C separately. Thu
pplied to the transfer of habituation of neophobia, it wo
redict less consumption in BC/X than in B/X/C. There w
o difference between these latter two groups, in either d

ion, with clear room on both sides of the consumption s
o see an effect. This lack of difference suggests that confi
ues, as currently understood, played no role in the consum
f BX except in the unlikely event that such cues were s
iently different as to allow absolutely no generalization betw
hem.

The finding of most importance is that some process, pe
n addition to latent inhibition, was contributing to the decre
n generalization. The next experiment directly manipulated
umber of exposures to the test stimulus BX between gr
hile controlling for the number of exposures to X. Based

he present findings it was expected that generalization w
e reduced as exposures to BX increased.
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3. Experiment 2

The design of Experiment 2 is shown in the bottom ofTable 1.
Three experimental groups of animals were contrasted against
a water control. Group 1 received one pre-exposure to the test
stimulus BX, and seven exposures to X. Group 4 received four
exposures to BX, and four exposures to X. Group 8 received eight
exposures to BX. Thus, all groups received the same amount of
pre-exposure to X, but varied in their pre-exposure to the test
stimulus. The groups did vary in terms of their pre-exposure to
B. However, the results from the previous study indicate that
this presents no problem as pre-exposure to BX was more effec-
tive than pre-exposure to B and X separately. Pre-exposure to
B produced no more of an effect than pre-exposure to X alone.
Thus, simple pre-exposure to B does not necessarily produce
detectable reductions in generalization with the present parame-
ters. Each group subsequently received three conditioning trials
with AX followed by successive test trials with BX.

During pre-exposure, the rats had free access to the solutions.
This free access allowed us to assess whether or not habituation
of neophobia to the test solution, BX, could contribute to the test
results. Neophobia would present itself during pre-exposure as
reduced consumption in the groups receiving flavors compared
to the group receiving water on the same days.

3.1. Method
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to drink 10 ml of AX during 30 min in the morning session.
After this period of time all the subjects received an injection of
LiCl 0.3 M at 1% of body weight. Each conditioning day was
followed by a recovery day as in the previous experiment.

3.1.2.3. Generalization test. After the last day of recovery one
test trial with BX was conducted to assess the generalization of
the conditioned response to AX. On the test all the subjects were
allowed to drink an unlimited amount of BX during 30 min on
the morning session.

3.2. Results

3.2.1. Pre-exposure and assessment of neophobia
In Group W, consumption of water reliably increased from

9.2 to 15.93 mlF(7,97) = 12.27,p < 0.001 over the 8 days of
pre-exposure simply reflecting further adaptation to the drink-
ing procedure that was present in all the groups. Any lack of
differences between consumption of BX and water, especially
on early pre-exposures, cannot be due to a ceiling on consump-
tion. There was room on both ends of the response scale to
observes differences.

Consumption of BX during each pre-exposure for each group
was compared to the corresponding consumption on the same
day(s) in Group W. In Group 8 there were no differences from
Group W on any of the eight exposures to BX,Fs≤ 2.91,
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.1.1. Subjects and apparatus
Subjects were 32 (n = 8) experimentally näıve Wistar male

ats with a average weight of 329.5 g (range 298–365 g) a
tart of the experiment. The animals were housed individ
nd were given free access to food and restricted access to
nder the same conditions as in the previous experiment
timuli employed as AX, BX and X were the same as the prev
tudy.

.1.2. Procedure
The experiment started with the deprivation of liquids. A

etiring the bottles from the cages the subjects received w
uring 7 days in two 30 min sessions, one in the mornin
1:00 and the other in the afternoon at 17:00 h. This sche

asted until the end of the experiment. The experimental ses
ere conducted in the morning session. In the afternoon se
ll subjects received water.

.1.2.1. Pre-exposure. This phase lasted 8 days. Every morn
he subjects received 30 min access to the corresponding
nd water in the afternoon. In this experiment, the subject

ree access to the liquids during the 30 min session. The sub
andomly assigned to four groups received, 1 presentati
X and 7 of X in consecutive days (Group 1), 4 presentat
f BX and 4 of X (Group 4), 8 presentations of BX (Group
r water every day (Group W). Groups 1 and 4 received a

he respective exposures to BX consecutively followed by

.1.2.2. Conditioning. At the end of pre-exposure three con
ioning trials were conducted where the subjects were allo
er,
e

r

e
s
n

r
d
s,
f

> 0.11. Consumption of BX averaged 11.08 (S.D. = 3.75)
onsumption of water averaged 10.99, (S.D. = 1.31). Likew
n Group 4 consumption of BX did not differ from the cor
ponding 4 days of water consumption in Group W,F ≤ 2.54,
≥ 0.13. Consumption of BX on the first four trials avera
0.27 ml (S.D. = 2.55) and consumption of water averaged
S.D. = 1.38). Finally, in Group 1, the single consumption of
id not differ from consumption of water,F < 1. Consumptio
f BX averaged 9.01 (S.D. = 1.81) and consumption of w
veraged 9.2, (S.D. = 2.37), on this trial. In this study, there
o evidence of neophobia to BX, leaving different levels of n
hobia as an implausible explanation for any group differe
n test.

.2.2. Conditioning
Data from conditioning are shown at left inFig. 2. A Tri-

ls× Group analysis of the consumption of AX during con
ioning showed an effect of Trial,F(2,56) = 225.36. There was
ear effect of Group,F(3,28) = 2.629,p = 0.065, and no intera

ion between the factors,F < 1, (pooled MSE = 2.57). The lac
f an interaction is surprising given that the near-effect of g

argely occurred due to the second trial. There were no g
ifferences, near or otherwise, on the first and last trials,Fs < 1.
n analysis of trial two revealed that Groups 8 and W did
iffer from each other and Groups 1 and 4 likewise did not d

rom each other. Combined, (and individually) Groups 8 an
oth differed from Groups 1 and 4,F(1,83) = 20.80,p < 0.001.

.2.3. Generalization test with BX
Data from the generalization test are presented inFig. 2

t right. As pre-exposure to BX increased, generaliza
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Fig. 2. Consumption of BX (right) after pairings of AX with LiCl (left) in Experiment 2. Prior to conditioning groups received one pre-exposure to BX and seven
exposures to X, four pre-exposures to BX and four to X, eight pre-exposures to BX and none to X, or no pre-exposures. Error bars represent the standard-error of the
mean. See text for details.

decreased. A Generalization (last AX trial versus BX test) by
Group ANOVA on the mean amount (ml) consumed was con-
ducted. Although animals had only access to 10 ml of the com-
pound on the last conditioning day, the maximum consumption
on this day for any animal was again 0.2 ml making the differ-
ent amounts of fluid available on the 2 days of no consequence.
The analysis showed effects of generalization,F(1,28) = 221.83,
p < 0.001, Group,F(3,28) = 6.29,p = 0.002, and a Generaliza-
tion by Group interaction,F(3,28) = 6.3,p = 0.004. Simple effect
tests confirmed the earlier analysis of the conditioning data
showing no differences in consumption of AX on the final condi-
tioning trial. On the test with BX, consumption of BX in Group
W was less than that of Groups 1, 4 and 8,Fs(1,55) = 9.74, 21.68,
and 30.62, for each comparison respective,p ≤ 0.002. Consump-
tion of BX in Group 1 differed from Group 8,F(1,55) = 5.82,
p = 0.02, but not from Group 4,F(1,55) = 2.43. Groups 8 and 4
did not differ,F < 1.

As reflected by the analysis of group differences above, the
number of exposures to BX, (0, 1, 4 or 8) produced a linear
trend among the means of consumption of BX,F(1,28) = 16.48,
accounting for 38% of the variance (˙η2). There was no significant
deviation from linearity,F(2,28) < 1.

3.3. Discussion
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of conditioning from Group W, and differed from both Groups
1 and 4. This pattern suggests that either latent inhibition to BX
did not generalize to AX, supporting that pre-exposure to BX
enhances its ability to be discriminated, or no latent inhibition
to X developed in this condition and thus could not contribute
to the test performance.

It is also unlikely that different levels of neophobia to the test
stimulus can explain the present findings. All groups increased
their consumption across the pre-exposure phase, including
Group W, reflecting an equal adaptation to the drinking pro-
cedure in all groups. Furthermore, consumption of the acidic
BX never differed from consumption of water on any day, sug-
gesting that there was no neophobia to the BX compound in this
procedure.

One possibility in the current study is that the order in which
the stimuli were exposed prior to conditioning might make a dif-
ference. In the groups receiving pre-exposure to BX and X, they
received exposures to BX followed by exposures to X. As such,
the group receiving eight exposures to BX had recently expe-
rienced BX, the group receiving four exposures had less recent
experience, and the group receiving one pre-exposure had an
even more distant experience. For the time differences between
pre-exposure to BX and testing to account for the findings, one
would need to appeal to forgetting. Hence, the more distal pre-
exposure to BX might lead to it being forgotten, and thus less
familiar while the more proximal experiences would provide for
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. General discussion

The experiments reported in this paper demonstrate
epeated exposures to the test stimulus reduce generali
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more so than would be expected on the basis of latent inhibition
alone. In Experiment 1, pre-exposure to BX reduced general-
ization more than pre-exposure to B and X in isolation. On the
basis of latent inhibition to X, these conditions would have pro-
duced equal levels of generalization. In Experiment 2, when
pre-exposure to X was equal, increasing pre-exposure to BX
linearly decreased generalization.

Reduced novelty as discussed byBest and Batson (1977)is
unlikely to fully explain the current findings. Presentations of B
and X in Experiment 1 would reduce the novelty of B and X, and
hence the novelty of BX. Yet, generalization to BX was reduced
the most when BX itself was pre-exposed. One might assume
that the stimuli in compound produce a configural cue (Pearce,
1987; Rescorla and Wagner, 1972) whose novelty is not reduced
by presentations of B and X separately, making pre-exposure
to BX more effective than pre-exposure to the elements. The
group receiving pre-exposure to B and CX helps to rule out this
interpretation. Pre-exposure to CX should produce a configu-
ral cue with some similarity to that produced by BX affecting
its novelty. This group received the same pre-exposure to X as
did the group receiving pre-exposure to B, X and C separately,
and should show a different level of generalization if familiarity
with some configural cue is necessary. No such difference was
detected.

Although typically applied to simple habituation,Sokolov
(1963) offers an idea that is relevant to the effects presented
h rcep
t ation
o rme
t o dis
c le to
d tec
a s re
r pons
( ed
r ulu
a twee
t pre
s tione
r

d by
i com
m hus
t t the
d tes
s ond
i f the
s om-
p ing
f both
s be
a ied t
t ately
B el as
p nted
i no
i a. In

the absence of a clear neuronal model of BX, the comparator
mechanism should be less able to detect differences between
AX and BX, perhaps resulting in more generalization.

Recently, (Hall, 2003; Blair and Hall, 2003a,b; Blair et al.,
2004; Mondragon and Hall, 2002) has suggested an analysis of
perceptual learning that, in essence, combines aspects of asso-
ciative (McLaren and Mackintosh, 2000) and non-associative
accounts (Gibson, 1969) discussed in the introduction. Both
associative and non-associative accounts assume common and
unique elements among the stimuli. They both agree that the
pre-exposure to the common elements, in some way, reduces
their effectiveness as stimuli. For the model ofMcLaren and
Mackintosh (2000), that reduced effectiveness is manifest as
latent inhibition. For Gibson’s theory, it might be assumed to be
a reduction in salience manifest in its ability to distract. The the-
ories differ in how they treat the unique elements. Recall from
the introduction that, according to associative theories, gener-
alization occurs from AX to BX because of conditioning of X,
and because of mediated generalization. Associations between
A and X may be formed during conditioning so that when BX
is presented, X can retrieve a representation of A, which should
theoretically contribute to the conditioned response. According
to associative theories, pre-exposure to AX and BX prior to con-
ditioning may allow the formation of inhibition between A and
B, thus, on test, that inhibition eliminates the contribution of
mediated generalization from the unique elements. According
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epresentations of the unique elements. Here,Hall (2003), sug-
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that because the representation of B should be present during
conditioning of AX, its image should be conditioned as well
(e.g., Ward-Robinson and Hall, 1996) and provide an addi-
tional source of conditioned aversion. It may be possible that
the distracting effects of B are independent of the associations it
controls and, depending on the relative strengths of the two pro-
cesses, either could manifest itself. Future work might uncover
the conditions where these two processes could be dissociated.

The results of the present experiments make a relatively obvi-
ous point that is not so easily explained by associative theories
of perceptual learning: pre-exposure to the test compound BX is
not the same as pre-exposure to its elements alone. The results
of the present experiments show that the reduced generalization
which occurs as the result of pre-exposure to the test stimulus is
due to more processes than the operation of latent inhibition.
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