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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 usil
taste aversion procedure in rats. In both experiments, lithium chloride induced illness was paired with a flavor compound (AX) of either salt or su
(A or B) and hydrochloric acid (X). Generalization of the resulting aversion to a test compound (BX), was assessed after varying pre-exposure
BX, X, and B. Experiment 1 showed that generalization to BX was less when BX itself had been exposed than equivalent pre-exposure to eithe
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 amo
of pre-exposure to BX. The findings show that latent inhibition alone cannot account for the generalization-reducing effect of pre-exposure to E
© 2005 Elsevier B.V. All rights reserved.

Keywords: Perceptual learning; Rats; Latent inhibition; Generalization; Taste aversion

1. Reduced generalization after pre-exposure to the test but some are common. These common elements are assumed
stimulus to produce generalizatioEétes, 1950 In the initial example,
the stimuli A and B can be construed as AX and BX, where A

The current paper presents two studies to assess the impag{d B refer to the unique parts of the stimuli, and X refers to
of pre-exposure to a test stimulus on generalization of a conthose elements that they have in common. When an aversion
ditioned aversion. It is widely known that an aversion condi-js conditioned to AX it generalizes to the test stimulus, BX,
tioned to one flavor (e.g., A) will generalize to another (e.g., Bipy way of the conditioning that is accrued to the common X
Honey and Hall, 1989 It is also well recognized that manip- glements.
ulations inVOlVing pre-exposure to the stimuli used in the test Another potentia| source of genera"zation is through a pro-
and conditioning, prior to the conditioning of the aversion, tendcess referred to as mediated generalization or mediated con-
to reduce that generaﬁzatiohl@”, 199]) This latter effect is d|t|on|ng (Bennett et aL’ 1999’ McLaren et a|', 198g)ur|ng
often referred to as perceptual learning. Pre-exposure to theynditioning of AX, where the stimulus compound is paired
test stimulus alone has the effect of reducing generalization 8gith lithium chloride (LiCl) induced illness, A and X may both
well (Bennett et al., 1994 That observation, along with the pecome associated with the illness, and those elements may
magnitude of the effect, has important implications for theoriesgiso become associated with each other. Such stimulus pair-
used to address issues related to perceptual learning becayggs, in the absence of any other unexpected event, are known to
the effect is either not pTEdiCted, or its magnitude is Underproduce strong “within Compound" associatio@@coﬂa and
estimated. Cunningham, 1978; Tskanikos and Reed, 2008rough these

In explaining the generalization that occurs between stimulpssociations, presentations of X serve to theoretically retrieve
ithas been commonly assumed that stimuli are made up of many representation of A. Thus, on a generalization test with BX,
elements. Some of these elements are unique to each stimulyge aversion potentially generalizes through two sources. First,

as discussed above, the elements that constitute X will produce
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Given these mechanisms of generalization, its reduction can An initial constraint arose from the work @&ennett et al.
occur through many associative processes. First, pre-exposufE94) In their studies rats that received pre-exposure to only
to the conditioning and test stimuli might alter the ability of the BX, followed by conditioning with AX, showed a reduction
elements of the stimuli to enter into associations as incorpon generalization. In those studies the authors were able to
rated into the theory dficLaren and Mackintosh (2000)vhen  show that the reduced generalization was not due to a reduc-
exposed to AX and BX, the common elements X are exposetion in neophobia. Thus, pre-exposure to the test stimulus
twice as often as the unique A and B elements. As simple prealone was sufficient to produce some reduction in general-
exposure to a stimulus is known to interfere with its ability toization. This particular effect is consistent with the model of
come to evoke a conditioned response (i.e., latent inhibitionMcLaren and Mackintosh (2000h that pre-exposure to BX
Lubow, 1989 X is less likely to evoke a response when AX is should produce latent inhibition to X, resulting in a reduc-
conditioned, effectively reducing generalization to BX. tion in generalization as discussed earlier. A similar result has

Mechanisms that affect mediated generalization should alsbeen obtained byRodiiguez and Alonso (2004yvhere pre-
reduce generalization and such mechanisms are provided by tegposure to only the AX compound reduced generalization
model ofMcLaren and Mackintosh (2000pne hallmark of the to BX.
perceptual learning effect is that the way the stimuli are pre- The work of Bennett et al. (19943temmed from another
exposed affects the degree to which generalization is reducethechanism of generalization suggested Byst and Batson
Intermixed exposures (AX, BX, AX, BX,..) has been shown (1977) Namely, the level of familiarity obtained with a stim-
to reduce generalization more so than blocked (AX, AX, ulus can contribute to the generalization observed to another
BX, BX) (Symonds and Hall, 1995According to the model of stimulus. If a novel stimulus were conditioned, generalization
McLaren and Mackintosh (200@)is advantage results fromthe to another stimulus could be observed based on its degree of
formation of inhibition between the unique elements A and B. Anovelty. Pre-exposure to the test stimulus, BX, would reduce its
representation of an absent stimulus should be retrieved duringpvelty, and reduce the extent to which an aversion to a novel
alternated exposures to AX and BX. On a BX trial, for example , AX would generalize to BX. In contrasting this idea with a latent
A should be retrieved by way of the within compound-XA inhibition based explanatioBennett et al. (1994)ave separate
association. However, A is physically absent, thus, the uniqugroups of rats pre-exposure to BX, X alone, B and X separately,
feature B is correlated with A's unexpected absence theoreticallgr to just B. The rationale was that if latent inhibition was the
allowing B to become inhibitory for A (the same logic applies primary source of the reduction in generalization, then the first
from A to B). The presumed mutual inhibition between A andthree groups should perform equally well. They should all show
B removes the influence of mediated generalization. equivalent levels of generalization because all groups received

Perceptual learning at times may be a misnomer in the speequal pre-exposure to X. However, the groups that received both
cific aspects of th&lcLaren and Mackintosh (200€)eory just B and X, or just B, should be more familiar with the BX stim-
discussed in that those aspects do not suggest that perceptionulas at the time of testing than the group that received only
necessarily altered to reduce generalization. Rather, those megtre-exposure to X, and hence show less generalization if nov-
anisms explain perceptual learning phenomena with respect &ty is the main contributor. The results supported the former
the way that what is perceived comes to control respondingprediction. No differences were observed between conditions
Gibson (1969)on the other hand, deals directly with perception.that received equal pre-exposure to X, and varying exposures to
Gibson (1969%uggest that pre-exposure to the unique elementB.
of stimuli serves to enhance their perceptual dissimilarity. Inter- Despite the success ofthe experimenBearfinettetal. (1994)
mixed pre-exposure to AX and BX allows for a comparisonin implicating latent inhibition as the chief mechanism involved
mechanism (loosely specified) to operate which enhances the reducing generalization after pre-exposure to the test stimu-
perceptual dissimilarity of the stimuli. This type of model dealslus, they only used one pre-exposure and one conditioning trial
directly with how the stimuli are perceived, more so than withwhich they acknowledge might not be sufficient to allow a reduc-
how the stimuli might come to control responding. tion in novelty to play much of a role. A recent set of studies

Regardless of the theory, both types predict that a reductiohy Sanjuan et al. (2004uggest that multiple trials may, in fact,
in generalization should be optimal when the stimuli are prebe necessary. Their work shows that after eight pre-exposures
sented in an alternated fashion. In accord v@ibson (1969) to BX, a robust reduction in generalization occurred. The mag-
presentations of the stimuli should allow for comparison anchitude of the reduction could not be explained simply on the
subsequent differentiation or enhancement of their dissimilaritybasis of latent inhibition to the common element. Eight expo-
In associative theories, latent inhibition to the common elemensures to BX reduced generalization more than eight exposures
and conditioned inhibition between the unigque elements shoultb X alone.
reduce the number of conditioned elements present in the test The present experiments explore this effect in more detail by
stimulus. However, the theory of Gibson has little bearing oncomparing the effects of extended pre-exposure to BX to the
a perceptual learning effect that might occur if only one stimu-effects of pre-exposure to its elements alone, or in combination
lus is pre-exposed. Thus, any generalization-reducing effect thatith other stimuli in the first experiment. In Experiment 2, the
might result from pre-exposure to only one of the stimuli helpslevel of familiarity with BX was varied by pre-exposure to that
to dissociate Gibson’s comparison mechanism from associativeompound in an attempt to see parallel variations in generaliza-
mechanisms. tion.
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Table 1 _ of contribution is determined after the fact, the main point is that
Design of experiments if exposure to a configural cue contributes to the consumption
Group Exposure Conditioning Test in Group BX, consumption in Group B/CX should vary from
Experiment 1 f[hat.in Group B/X/C. The critical comparison involving B/CX
BX/C 8BX, 8C 3AX— LiCl Bx IS with Group B/X/C.
B/CX 8B, 8CX
B/X/C 8B, 8X, 8C 2.1. Method
Experiment 2
1 1BX, 7X 3AX — LiCl BX 2.1.1. Subjects and apparatus
4 4BX, 4X Subjects were 24 experimentally ima male Wistar rats
Sv 3VBX (n=8) with an average weight of 4209 (range 367-505g).

All rats were housed individually with a constant temperature
Note: W, water; A and B, sugar and salt, counterbalanced. X was a mild con{23°C) and humidity (50%) on a 12-h on light/12-h off dark
centration of hydrochloric acid and C was coffee. See text for further details. 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 lig-
uids until the end of the experiment. The experimental sessions
2. Experiment 1 were conducted with the animals in their home cages.
The stimuli consisted of solutions of salt 1% and sugar 10%
In Experiment 1, three groups of animals received pre{counterbalanced, A and B), hydrochloric acid 1 M 1% (X) and
exposure to the test stimulus, BX, but they varied with howa solution of decaffeinated coffee 0.2% (Nescafe from the brand
the elements were presented. The design in shovlialie 1 Nestle) as stimulus C. All the percentages were calculated as
Each group received three conditioning trials where AX wagveight of solute/volume of water.
paired with LiCl induced illness followed by testing with BX.
The groups varied with respect to the pre-exposure in the first.1.2. Procedure
phase. Group BX/C received eight pre-exposures to each of BR./.2.1. Water deprivation. The experiment started with the
and C. Group B/CX received eight pre-exposures to B and X, bupottles being removed from the cages in the morning. Along the
X was presented in a compound with C. Group B/X/C receivediext 4 days the access to fluids was restricted to two 30 min ses-
eight pre-exposures to B, X and C where each element was prg&ions, one in the morning at 10:30 and another in the afternoon
sented separately. at 16:30. Liquids were presented according to this schedule until
In Group BX/C the actual test stimulus was exposed andhe end of the experiment. Subjects were randomly assigned to
it was expected that this group would show the greatest corthree groups matched on the water consumption on the last day
sumption of BX (least generalization of the aversion conditionedf deprivation. The experiment was conducted in three phases,
to AX) on the test. Experience with X should produce latentpre-exposure, conditioning and test.
inhibition and attenuate any generalization that results from the
conditioning of the X elements. If latent inhibition is the only 2.1.2.2. Pre-exposure. This phase lasted for 12 days. All the
mechanism operating, then Groups BX/C and B/X/C shouldsubjects received the treatment in both of the two daily drinking
show equal levels of generalization which would be consistensessions described above. On each session, 10 ml of liquid was
with the findings ofBennett et al. (1994) available to the subjects during 30 min. Three different solutions
Group B/CX was included where X was also presented irin every group were alternated across the 24 total sessions. Each
a compound to assess the contribution of configural cues. Igroup, thus, received eight presentations of each solution. Group
Group BX/C it is possible that presentation of BX results in theBX/C received the compound BX, the flavor C, and water while
formation of a configural cue to which the rats habituate, simplyGroup B/CX received the flavor B, the compound CX, and water,
reducing neophobia onthe test. If so, then a configural cue shoukthd Group B/X/C the flavors B, C and X.
also be generated in Group B/CX. Although a different cue than
that provided by BX, habituation to such a configural cue shoul®.1.2.3. Conditioning. Afterthe end of pre-exposure condition-
affect neophobia to the test stimulus BX differently this grouping started. Three trials were conducted in the morning session
thanin Group B/X/C. Ifthe cue generated by CX is similar to thatover 6 days, with water available in the afternoon. All subjects
of BX, then Group B/CX should consume more than B/X/C. If received a 10 ml presentation of AX for during a 30 min ses-
the cue generated by CX is dissimilar to that of BX, then the cuesion followed by an intraperitoneal injection of lithium chloride
generated by BX might be relatively more surprising resulting(LiCl) 0.3M at 1% body weight. Each conditioning day was
in less consumption in this group. The most current model ofollowed by a recovery day where subjects had free access to
generalizationPearce, 1987, 1994redicts that generalization water in both sessions.
from B, X and C, presented separately would be greater to BX
than from B and CX. According to the equations of Pearce, BXi.1.2.4. Generalization test. Following the last recovery day, a
50% similar to B or X, but only 25% similar to BC. If habituation test of generalization of the conditioned aversion was conducted.
generalizes as would excitation or inhibition, then there should\ll the subjects had free access to BX during 30 min in the
more neophobia in Group CX/B, than B/X/C. Although the typemorning session.
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2.1.3. Data analysis Although the animals had only 10 ml of fluid to consume during
Data consisted of the amount (ml) of fluid consumed durthe 30 min conditioning trial with AX, the maximum consump-
ing conditioning and testing by the subjects. The data weréion (0.2 ml) was well below the 10 mlavailable, thus, the amount
analyzed with analysis of variance (ANOVA). Pair-wise compar-of fluid available is not a confound in the analysis. The analy-
isons were conducted with analysis of variance using error termsis revealed effects of generalizatigf(1,21) =83.65p =99,
appropriately pooled from the overall analysis following stan-Group,F(2,21) =4.47p=0.024, and a generalizationGroup
dard procedures (e.ddowell, 1987. In such cases, degrees of interactionF(2,21) =4.49p =0.024. Simple effect tests showed
freedom were reduced using the Welch—Satterhwaite procedur® differences in consumption of AX on the final conditioning
to compensate for the potential pooling of heterogeneous varirial, F's < 1. On the test of BX, consumption in group BX/C was
ances. Exact probabilities of results for which the null hypothesisigher than that of Groups B/X/C and B/CX(1,41)=11.20

was rejected are reported. and 15.37, respectively, < 0.002. In the important compari-
son involving Group B/CX, it did not differ from Group B/X/C,

2.2. Results F<1.

2.2.1. Pre-exposure 2.3. Discussion

All animals consumed all 10 ml of the available liquids on

each session. The present experiment shows that repeated pre-exposure to
the test stimulus reduces generalization to that stimulus. The

2.2.2. Conditioning of AX reduction in generalization cannot be wholly attributed to latent

A Group by Trials ANOVA showed an effect of Trials, inhibition ofthe common X elements. Animals thatreceived pre-
F(2,42)=689.75, as drinking generally decreased. There was r@xposure to BX (Group BX/C) showed less generalization than
effect of GroupF(2,21) = 2, and no interactiow(2,42) =1.97.  animals that received equal pre-exposure to X (Groups B/X/C
Consumption of AX decreased from an initial average of 9.30 t&nd B/CX). Furthermore, the reduction was not a function of
0.11 ml. Simple effect tests confirmed the groups did not diffefre-exposure to B. Group BX/C received equal pre-exposure

on any trial. to both B and X as did Group B/X/C, and still showed less
generalization.
2.2.3. Generalization test with BX It is unlikely, though not impossible, that configural cues

Consumption of BX on the test is shown fig. 1 Group ~ Played a strong role in the results. A configural cue should have
BX/C showed more consumption, i.e., less generalization, thaR€en generated during pre-exposure in Group B/CX, which, if
the other two groups which did not differ. To assess the levegffective, could have had either of two effects. First, there could
of generalization from AX a generalization (last AX condition- have been similarity between the BC and BX configural cues,

ing trial x BX test) by Group mixed-ANOVA was conducted. thus the effects of pre-exposing CX would have generalized bet-
ter to BX on test than in Group B/X/C in which no such cue

was pre-exposed. Second, there could have been dissimilarity

Consumption of BX between the configural cues. The cue generated by CX could
have been substantially different from that of BX, enhancing

12 mBX/C surprise generated by the BX cue (because X is associated with
OB/CX a different configural cue) and leading to less consumption on

test. The generalization model Bearce (1987predicts less
generalization of any learning about the CX and B stimuli to
BX than such learning about B, X and C separately. Thus, if
8 - applied to the transfer of habituation of neophobia, it would
predict less consumption in BC/X than in B/X/C. There was
no difference between these latter two groups, in either direc-
tion, with clear room on both sides of the consumption scale
to see an effect. This lack of difference suggests that configural
cues, as currently understood, played no role in the consumption
of BX except in the unlikely event that such cues were suffi-
ciently different as to allow absolutely no generalization between
them.
The finding of most importance is that some process, perhaps
0 ' in addition to latent inhibition, was contributing to the decrease
Group in generalization. The next experiment directly manipulated the
number of exposures to the test stimulus BX between groups
Fig. 1. Consumption of a flavor compound BX after pairings of AX with LiCl while controlling for the number of exposures to X. Based on

in Experiment 1. Prior to conditioning groups received exposure to BXand C, B

and CX, orthe flavor elements B, X and C. Error bars represent the standard-errHF'e present flndlngs It was eXpECted that generallzatlon would

of the mean. See text for details. be reduced as exposures to BX increased.

10 A B/X/C

ML Consumed
»
1

A\
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3. Experiment 2 to drink 10ml of AX during 30 min in the morning session.
After this period of time all the subjects received an injection of

The design of Experiment 2 is shown in the bottoriaible 1 LiCl 0.3 M at 1% of body weight. Each conditioning day was

Three experimental groups of animals were contrasted againfillowed by a recovery day as in the previous experiment.

a water control. Group 1 received one pre-exposure to the test

stimulus BX, and seven exposures to X. Group 4 received fous.1.2.3. Generalization test. After the last day of recovery one

exposurestoBX, and four exposuresto X. Group 8 received eighest trial with BX was conducted to assess the generalization of

exposures to BX. Thus, all groups received the same amount ¢iie conditioned response to AX. On the test all the subjects were

pre-exposure to X, but varied in their pre-exposure to the testllowed to drink an unlimited amount of BX during 30 min on

stimulus. The groups did vary in terms of their pre-exposure tdhe morning session.

B. However, the results from the previous study indicate that

this presents no problem as pre-exposure to BX was more effed:2. Results

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?.2.1. Pre-exposure and assessment of neophobia

Thus, simple pre-exposure to B does not necessarily produce In Group W, consumption of water reliably increased from

detectable reductions in generalization with the present paramé-2 to 15.93 mlF(7,97)=12.27 p <0.001 over the 8 days of

ters. Each group subsequently received three conditioning trialsre-exposure simply reflecting further adaptation to the drink-

with AX followed by successive test trials with BX. ing procedure that was present in all the groups. Any lack of
During pre-exposure, the rats had free access to the solutiondifferences between consumption of BX and water, especially

This free access allowed us to assess whether or not habituation early pre-exposures, cannot be due to a ceiling on consump-

of neophobia to the test solution, BX, could contribute to the testion. There was room on both ends of the response scale to

results. Neophobia would present itself during pre-exposure asbserves differences.

reduced consumption in the groups receiving flavors compared Consumption of BX during each pre-exposure for each group

to the group receiving water on the same days. was compared to the corresponding consumption on the same
day(s) in Group W. In Group 8 there were no differences from

3.1. Method Group W on any of the eight exposures to BKs<2.91,
p>0.11. Consumption of BX averaged 11.08 (S.D.=3.75) and

3.1.1. Subjects and apparatus consumption of water averaged 10.99, (S.D.=1.31). Likewise,

Subjects were 32n(=8) experimentally n@e Wistar male in Group 4 consumption of BX did not differ from the corre-
rats with a average weight of 329.5 g (range 298-365 g) at theponding 4 days of water consumption in Group N\ 2.54,
start of the experiment. The animals were housed individually > 0.13. Consumption of BX on the first four trials averaged
and were given free access to food and restricted access to wate@.27 ml (S.D. = 2.55) and consumption of water averaged 9.33
under the same conditions as in the previous experiment. TH&.D. =1.38). Finally, in Group 1, the single consumption of BX
stimuliemployed as AX, BX and X were the same as the previouslid not differ from consumption of watef;< 1. Consumption

study. of BX averaged 9.01 (S.D.=1.81) and consumption of water
averaged 9.2, (S.D. =2.37), on this trial. In this study, there was
3.1.2. Procedure no evidence of neophobia to BX, leaving different levels of neo-

The experiment started with the deprivation of liquids. After phobia as an implausible explanation for any group differences
retiring the bottles from the cages the subjects received watem test.
during 7 days in two 30 min sessions, one in the morning at
11:00 and the other in the afternoon at 17:00 h. This schedul&2.2. Conditioning
lasted until the end of the experiment. The experimental sessions Data from conditioning are shown at left Fig. 2 A Tri-
were conducted in the morning session. In the afternoon sessi@hs x Group analysis of the consumption of AX during condi-
all subjects received water. tioning showed an effect of Triak(2,56) = 225.36. There was a

near effect of Groupt(3,28) =2.629p = 0.065, and no interac-
3.1.2.1. Pre-exposure. This phase lasted 8 days. Every morningtion between the factor#; <1, (pooled MSE =2.57). The lack
the subjects received 30 min access to the corresponding flavof an interaction is surprising given that the near-effect of group
and water in the afternoon. In this experiment, the subjects hadrgely occurred due to the second trial. There were no group
free access to the liquids during the 30 min session. The subjectifferences, near or otherwise, on the first and last trieds; 1.
randomly assigned to four groups received, 1 presentation d&n analysis of trial two revealed that Groups 8 and W did not
BX and 7 of X in consecutive days (Group 1), 4 presentationgliffer from each other and Groups 1 and 4 likewise did not differ
of BX and 4 of X (Group 4), 8 presentations of BX (Group 8) from each other. Combined, (and individually) Groups 8 and W
or water every day (Group W). Groups 1 and 4 received all oboth differed from Groups 1 and #(1,83) =20.80p <0.001.
the respective exposures to BX consecutively followed by X.
3.2.3. Generalization test with BX

3.1.2.2. Conditioning. Atthe end of pre-exposure three condi- Data from the generalization test are presentedrign 2
tioning trials were conducted where the subjects were allowedt right. As pre-exposure to BX increased, generalization
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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 td 8em
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 thestfrtdard-e
mean. See text for details.

decreased. A Generalization (last AX trial versus BX test) byof conditioning from Group W, and differed from both Groups
Group ANOVA on the mean amount (ml) consumed was con-l and 4. This pattern suggests that either latent inhibition to BX
ducted. Although animals had only access to 10 ml of the comdid not generalize to AX, supporting that pre-exposure to BX
pound on the last conditioning day, the maximum consumptiorenhances its ability to be discriminated, or no latent inhibition
on this day for any animal was again 0.2 ml making the differ-to X developed in this condition and thus could not contribute
ent amounts of fluid available on the 2 days of no consequencéo the test performance.

The analysis showed effects of generalizatig(i, 28) = 221.83, Itis also unlikely that different levels of neophobia to the test
p<0.001, GroupF(3,28)=6.29,p=0.002, and a Generaliza- stimulus can explain the present findings. All groups increased
tion by Group interactionf(3,28) = 6.3p =0.004. Simple effect their consumption across the pre-exposure phase, including
tests confirmed the earlier analysis of the conditioning dat&roup W, reflecting an equal adaptation to the drinking pro-
showing no differences in consumption of AX on the final condi-cedure in all groups. Furthermore, consumption of the acidic
tioning trial. On the test with BX, consumption of BX in Group BX never differed from consumption of water on any day, sug-
W was less than that of Groups 1, 4 and@'§(1,55) =9.74,21.68, gesting that there was no neophobia to the BX compound in this
and 30.62, for each comparison respecjive 0.002. Consump-  procedure.

tion of BX in Group 1 differed from Group &(1,55)=5.82, One possibility in the current study is that the order in which
p=0.02, but not from Group 4;(1,55)=2.43. Groups 8 and 4 the stimuli were exposed prior to conditioning might make a dif-
did not differ, F< 1. ference. In the groups receiving pre-exposure to BX and X, they

As reflected by the analysis of group differences above, theeceived exposures to BX followed by exposures to X. As such,
number of exposures to BX, (0, 1, 4 or 8) produced a lineathe group receiving eight exposures to BX had recently expe-
trend among the means of consumption of BX1,28)=16.48, rienced BX, the group receiving four exposures had less recent
accounting for 38% of the variance?). There was no significant experience, and the group receiving one pre-exposure had an

deviation from linearityF(2,28) < 1. even more distant experience. For the time differences between
pre-exposure to BX and testing to account for the findings, one
3.3, Discussion would need to appeal to forgetting. Hence, the more distal pre-

exposure to BX might lead to it being forgotten, and thus less

This Study shows that among groups receiving equiva|eni:ami|iar while the more proximal experiences would provide for
pre-exposure to the common element X, generalization to B)ess forgetting, leaving the stimulus more familiar. Regardless of
varied directly as a function of pre-exposure to BX. As in thewhether the generalization-reducing effects of the pre-exposure
previous experiment, latent inhibition alone cannot account fovere due to the extended pre-exposure to the test stimulus, or
the reduction in generalization observed after multiple expothe relative time that elapsed between pre-exposure and testing,
sures to the test stimulus. This conclusion is strengthened by tH¥oth should theoretically be related to the same construct in that
analysis of the data from conditioning. In Group W, there wagPoth could affect memory for the stimulus.
no opportunity for latent inhibition as this group did not receive
pre-exposure to any of the stimuli. The analysis of trial two from4. General discussion
conditioning suggests that this group conditioned more rapidly
than Groups 1 and 4 which each received seven and four expo- The experiments reported in this paper demonstrate that
sures to X alone, respectively. Group 8 did not differ in the rateepeated exposures to the test stimulus reduce generalization
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more so than would be expected on the basis of latent inhibitiothe absence of a clear neuronal model of BX, the comparator
alone. In Experiment 1, pre-exposure to BX reduced generaimechanism should be less able to detect differences between
ization more than pre-exposure to B and X in isolation. On theAX and BX, perhaps resulting in more generalization.
basis of latent inhibition to X, these conditions would have pro- Recently, Hall, 2003; Blair and Hall, 2003a,b; Blair et al.,
duced equal levels of generalization. In Experiment 2, wher2004; Mondragon and Hall, 20DBas suggested an analysis of
pre-exposure to X was equal, increasing pre-exposure to B)erceptual learning that, in essence, combines aspects of asso-
linearly decreased generalization. ciative McLaren and Mackintosh, 209@nd non-associative
Reduced novelty as discussediBgst and Batson (19779  accounts Gibson, 1969 discussed in the introduction. Both
unlikely to fully explain the current findings. Presentations of Bassociative and non-associative accounts assume common and
and X in Experiment 1 would reduce the novelty of B and X, andunique elements among the stimuli. They both agree that the
hence the novelty of BX. Yet, generalization to BX was reducedore-exposure to the common elements, in some way, reduces
the most when BX itself was pre-exposed. One might assumtheir effectiveness as stimuli. For the modelMéLaren and
that the stimuli in compound produce a configural daegrce, Mackintosh (2000)that reduced effectiveness is manifest as
1987; Rescorla and Wagner, 19%hose novelty is notreduced latent inhibition. For Gibson’s theory, it might be assumed to be
by presentations of B and X separately, making pre-exposura reduction in salience manifest in its ability to distract. The the-
to BX more effective than pre-exposure to the elements. Theries differ in how they treat the unique elements. Recall from
group receiving pre-exposure to B and CX helps to rule out thishe introduction that, according to associative theories, gener-
interpretation. Pre-exposure to CX should produce a configualization occurs from AX to BX because of conditioning of X,
ral cue with some similarity to that produced by BX affecting and because of mediated generalization. Associations between
its novelty. This group received the same pre-exposure to X a8 and X may be formed during conditioning so that when BX
did the group receiving pre-exposure to B, X and C separatelys presented, X can retrieve a representation of A, which should
and should show a different level of generalization if familiarity theoretically contribute to the conditioned response. According
with some configural cue is necessary. No such difference wa® associative theories, pre-exposure to AX and BX prior to con-
detected. ditioning may allow the formation of inhibition between A and
Although typically applied to simple habituatioBokolov B, thus, on test, that inhibition eliminates the contribution of
(1963) offers an idea that is relevant to the effects presentedhediated generalization from the unique elements. According
here. Pre-exposure to stimuli are supposed to allow the perceps Gibson (1969)these unique elements become more perceptu-
tual mechanism to form better and more accurate representatioaBy effective. Thatis, on a test with BX the compound is perhaps
of those stimuli. Thus, after these representations are formdikely to be perceived more so as B than as X or BX.
through pre-exposure, organisms should be better able to dis- How this increased perceptual effectiveness might be
criminate stimuli as a comparator mechanism will be able tcachieved has been somewhat unspecified until recersil.
detect differences between stimuli. When the comparator detec€2003)has suggested, in accord whtLaren and Mackintosh
a mismatch between the present stimulus and the previous ref2000) that when an association is formed between the com-
resentation that is stored, it generates an orienting responseon and unique elements the common element is able to evoke
(i.e., dishabituation)Sokolov (1963)assumes that conditioned representations of the unique elements. Head| (2003) sug-
responding is also affected by difference between the stimulugests that when these representations are evoked, in the absence
and the neuronal model. When a mismatch is detected betwe@ifithe stimulus itself, the ordinarily decreased perceptual effec-
the neuronal model of the CS and the actual stimulus being préiveness of the unique stimulus is restored. To illustrate, during
sented, an orienting response is generated and the conditionegposures to AX and BX in a typical perceptual learning study,
response is “arrestedSpkolov, 1963p. 292). one would expect latent inhibition to A and B, and more to X.
Representations of the test stimulus, BX, would be formed bylhe double exposures (and perhaps double latent inhibition to
its actual presentation, and those representations would becori @ should result in a perceptual learning effect. When AX is
more accurate with the amount of pre-exposure to BX. Thuspresented, the representation of B should be retrieved, yet the
the comparator mechanism would be more likely to detect thactual stimulus is absent. AccordingHiall (2003)this restores
differences between the conditioned stimulus, AX, and the teghe effectiveness of B as a stimulus, in essence, making it more
stimulus BX, and produce less generalized conditioned respondlistracting on the test. When tested with BX after condition-
ing. The neuronal model is a supposed “polyvalent model” of theng with AX, a reduction in generalization might be observed in
stimulus representing “all, or a considerable group of its compart because of some latent inhibition to X, but also because B is
ponents” Gokolov, 1963p. 287). The neuronal model resulting more distracting that it ordinarily would be after pre-exposure.
from compound presentations of B and X should contain both This idea might be considered to be inapplicable to the cur-
stimuli. In the present designs, such a model of BX would beent study because AX was not exposed prior to conditioning.
affected when one of these stimuli are removed. When applied tHowever, exposures to BX should still theoretically allow asso-
the control conditions where B and X are presented separatelgjations to form between B and X. Thus, during conditioning
B and X would not serve to form the same neuronal model asf AX, B should still be retrieved and the perceptual effective-
presentations of B and X in compound. When BX is presentedess of B should be restored. This would not occur in conditions
in these conditions the presence of X would be a feature notvhere B and X are presented separately. There are, of course,
included in the neuronal representation of B, and vice versa. Inhallenges to this explanation. For example, one could argue
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that because the representation of B should be present durirgir, C.A.J., Hall, G., 2003b. Perceptual learning in flavor aversion: evidence
conditioning of AX, its image should be conditioned as well for learned changes in stimulus effectiveness. J. Exp. Psychol. Anim.
(e.g., Ward-Robinson and Hall, 199@nd provide an addi- Behav. Process. 29, 39-48. _
tional source of conditioned aversion. It may be possible tha?'a"’ C.A.J., Wilkinson, A., Hall, G., 2004. Assessments of changes in the
. ; ) o . effective salience of stimulus elements as a result of stimulus preexposure.
the distracting effects of B are independent of the associations it 3. gxp. Psychol. Anim. Behav. Process. 30, 317-324.
controls and, depending on the relative strengths of the two praestes, W.K., 1950. Toward a statistical theory of learning. Psychol. Rev. 57,
cesses, either could manifest itself. Future work might uncover 94-107. o _
the conditions where these two processes could be dissociateﬁ'.bson' E.J., 1969. Principles of Perceptual Learning and Development.
The results of the present experiments make a relatively obvi-_/PPeton-century-Crofts, New York. .
. ) P . P . o y . Hall, G., 1991. Perceptual and Associative Learning. Clarendon Press,
ous point that is not so easily explained by associative theories oyford, UK.
of perceptual learning: pre-exposure to the test compound BX igall, G., 2003. Learned changes in the sensitivity of stimulus representations:
not the same as pre-exposure to its elements alone. The resultsassociative and nonassociative mechanisms. Q. J. Exp. Psychol. 56B,
of the present experiments show that the reduced generalization 43-5° o _
. . Honey, R.C., Hall, G., 1989. Enhanced discriminability and reduced associa-
which occurs as the result of pre-exposure to the tes_t st_ln_w_ulus IS iity following flavor preexposure. Learn. Motiv. 20, 262—277.
due to more processes than the operation of latent inhibition. Howell, D.c., 1987. Statistical Methods for Psychology, second ed. PWS-
KENT, Boston.
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