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Abstract
In three experiments, four chimpanzees made choices between two visible food options to assess the
validity of the selective value effect (the assignment of value to only the most preferred type of food
presented in a comparison). In Experiment 1, we established that all chimpanzees preferred single
banana pieces to single apple pieces before presenting the critical test. In this test two chimpanzees
preferred a mix of one banana piece and one apple piece to a single banana piece when both banana
piece were approximately the same size, but two chimpanzees were indifferent between the two
options, exhibiting the selective value effect. In Experiment 2, when the banana pieces in both options
were more closely equated in size the chimpanzees then were biased to choose the single banana
piece over the mixed array even though this was the smaller total amount of food. However, in
Experiment 3, when we introduced longer intervals between each trial, the chimpanzees preferred
the mixed set and thus the larger total amount of food. The results demonstrate that only some
chimpanzees exhibit the choice pattern indicative of the selective value effect, and they do so only
when item size is not carefully controlled and trials are presented quickly in succession. Thus, the
behavior pattern originally labeled the selective value effect may actually be explained by a
combination of chimpanzees’ sensitivity to small differences in preferred food amount and
chimpanzees tendency to avoid less preferred foods that would delay the acquisition of further
preferred food items.
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When given repeated choices between discrete sets of identical food items, animals almost
always prefer the larger amount (Addessi, Crescimbene, & Visalberghi, 2008; Anderson,
Awazu, & Fujita, 2000; Beran, 2001; Beran, Evans, & Harris, 2008; Call, 2000; Hanus & Call,
2007; Rumbaugh, Savage-Rumbaugh, & Hegel, 1987; Suda & Call, 2005; Uller, Jaeger,
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Guidry, & Martin, 2003; Ward & Smuts, 2007; Wood, Hauser, Glynn, & Barner, 2008). High
performance in selecting the larger amount emerges within very few trials. This means no
training is necessary, and this procedure has been called a natural choice procedure
(Silberberg, Widholm, Bresler, Fuijita, & Anderson, 1998). It is a useful technique for assessing
food preferences, for determining the perceptual sensitivity of species in discriminating
between items on the basis of size, number, or amount, and for determining subjective values
of various sets of food items differing in type and quantity.

One interesting finding from the natural choice procedure is the selective value effect
(Silberberg et al., 1998). This effect occurs when organisms presumably assign value only to
the most preferred food within a mixture. For example, Silberberg et al. (1998) reported that
four monkeys and a chimpanzee, offered a choice between a mixture of a nonpreferred food
item and a preferred food item versus only one preferred food item, showed indifference in
their choices because they were interested in only the preferred item and assigned no value to
the nonpreferred item. These findings led Silberberg et al. (1998) to suggest that the selective
value effect may distinguish human behavior from that of other primates, as humans would
not show the indifference that their primates showed when offered the same food in both sets
and an additional, less preferred food in only one set. We offer two suggestions regarding this
hypothesis. First, humans might also show a selective value effect in certain scenarios, and we
offer an anecdotal situation in which just such a result might occur. Humans choosing between
two lunch options, each of which contains a piece of chicken and only one of which also
contains a pickle, may very well choose the piece of chicken alone if it is perceived to be larger
(and if the person presumably does not find pickles more appealing than chicken). Of course,
we speculate as did Silberberg et al. (1998) about the truthfulness of this outcome in actual
choice situations faced by humans, but it seems a reasonable consideration, and it directed us
toward this procedural change for controlling the amount of the preferred food item in both
sets.

Second, we believe that the selective value effect might be limited to certain circumstances,
as the foraging behavior of nonhuman animals including primates typically follows certain
seemingly logical patterns designed for maximizing intake. Animals choose patches of food
that will provide the most plentiful amount of food, and they remain at a food source until they
have depleted the supply and it becomes worth the effort and risk for the individual or group
to move on to a new location (Di Fiore & Suarez, 2007; Garber, 1989; Janson & Byrne,
2007; Suarez, 2006). Nonhuman animals, and great apes in particular, can discriminate between
quantities of food items that slightly vary in size or amount (e.g., Menzel, 1961; Menzel &
Davenport, 1962). For example, chimpanzees can match humans in selecting food items on
the basis of size (Menzel, 1960). The findings of Silberberg et al. (1998) seem at odds with
these other rational foraging behaviors and perceptual abilities that have been observed and
documented in various species of nonhuman primates, and yet the data from that report were
consistent across a range of different experiments and primate species. The questions raised
by the inconsistencies in these different natural choice experiments are important to address
because they relate to issues concerning the foraging habits of nonhuman primates, their
perceptual abilities, and even the question of whether animals are capable of mental time travel
(see McKenzie, Cherman, Bird, Naqshbandi, & Roberts, 2004; Silberberg et al., 1998).
Therefore, we collected additional data in an attempt to resolve whether the selective value
effect held true in a replication of the procedure used by Silberberg et al. (1998) and in novel
variations of that test. Silberberg et al. (1998) tested only a single chimpanzee. It is possible
that different results would be obtained from a larger sample size of chimpanzees, and so we
tested four chimpanzees.

Our initial consideration for what might account for the reported selective value effect relates
to the ability of nonhuman primates to discriminate between slight differences in food size or
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amount (Menzel, 1961; Menzel & Davenport, 1962). Although the size of the less preferred
food (sweet potato pieces) was controlled in the Silberberg study with the chimpanzee, to our
knowledge the size of the highly preferred food (single, unshelled peanuts) was not controlled.
In their studies with Old World monkeys, most subjects were offered choices between portions
of bananas and apples, which varied across experiments from 1/12 of a banana to 10 whole
bananas and 1/24 of a whole apple to 8 apple halves. Other monkeys were offered choices
containing portions of carrot, which varied across experiments from 1/24 to 1/12 pieces, versus
portions of either apple or banana. Individual pieces of fruits and vegetables vary widely in
their size, weight, and color, as well as their general appearance and appeal. This could be a
critical factor in the resulting pattern of responses by animals in natural choice tests.

We first adapted the method used by Silberberg et al. (1998) by presenting chimpanzees with
apple and banana mixtures in comparison to single food pieces of those two types. To do that,
we simply cut whole fruits into specific numbers of pieces but without carefully equating the
size of each piece. After this replication, we carefully equated the size of the preferred food
item in the mixture set and the single item set so that the chimpanzees could not discern slight
differences in those items and re-tested the chimpanzees. We did this because we thought the
selective value effect might be the result of subjects finding differences in the two pieces of
preferred food and using those to guide responding. If, in each comparison, one preferred fruit
portion was always slightly larger than the preferred fruit portion in other choice option, the
larger piece would by chance be presented in the mixed array and on its own an approximately
equal number of times. Thus, if the participant were to reliably choose the slightly larger banana
piece, then they would appear to be indifferent between the mixed array and the independent
banana piece.

Experiment 1
Methods

Participants—Four chimpanzees, Lana (female, 37 years of age), Sherman (male, 35 years
of age), Panzee (female, 22 years of age), and Mercury (male, 21 years of age) participated in
the experiment. These chimpanzees had extensive testing histories in a variety of cognitive
tasks including tests that made use of the natural choice procedure (e.g., Beran, 2004; Beran
& Beran, 2004; Beran, Beran, Harris, & Washburn, 2005; Rumbaugh et al., 1987).

Apparatus—We presented the food choices in two clear plastic bowls placed at opposite ends
of a wooden bench (48 cm high, 67 cm wide, and 36 cm deep). An experimenter pushed forward
a shelf that was mounted on a drawer slide at the top of the bench so that it moved within reach
of the chimpanzees. This movement presented both sets of food items to the chimpanzee at the
same time.

Design and Procedure—All tests were carried out at approximately the same time of day
(between 10:30 and 12:00). Chimpanzees received only their normal small morning feeding
before testing that consisted of one or two low preference vegetables. This ensured a similar
motivational state across all experiments.

Phase 1: Preference Testing: Initially, we confirmed that all chimpanzees preferred banana
pieces to apple pieces. Chimpanzees were tested individually, over 20 trials in a single session,
on their preference for apples or bananas. The side of food presentation (left or right) was varied
randomly across trials throughout this and other all phases. Experimenter 1 was seated at the
choice table in front of the chimpanzee. He selected two food items (1/8 piece of a whole apple
and 1/6 piece of a whole banana, with the peels intact) from a bowl in front of him and placed
those items into two clear plastic containers on the presentation table. He then closed his eyes,
lowered his head, and pushed the tray forward. When the chimpanzee indicated his or her
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choice, by pointing at one container, Experimenter 2 would announce the selection, and
Experimenter 1 would hand the chosen food item to the animal. Experimenter 2 was seated
out of view of the animal and therefore could not cue the animal. This method of choosing
from discrete sets is well established in these chimpanzees. This procedure was used for all
subsequent choice tests.

Phase 2: Mixture vs. Unitary Food Choice: During Phase 2, the testing procedure was similar
to that of Phase 1 except that the animals were offered a choice between a larger amount of
food, composed of one piece of apple and one piece of banana, in one container, and a smaller
amount of food, composed of either a single piece of apple or a single piece of banana, in the
other container. The unitary food type and side of presentation were randomly determined for
each trial, and there were 10 trials in each session where the unitary food was apple and 10
trials where it was banana. One other difference in the Phase 2 procedure was that, on each
trial, one experimenter prepared the two bowls of food in a separate location and then handed
them to the experimenter sitting across from the chimpanzee for presentation. Each chimpanzee
completed two separate sessions of 20 trials, each given on a different day.

Results
The data were subjected to a two-tailed binomial sign test in this and all subsequent
experiments. In Phase 1, each chimpanzee selected the banana piece 100% of the time. This
confirmed high preference for banana over apple. In Phase 2, the chimpanzees preferred the
larger amount of food (the mixture) to the smaller amount of food (unitary) 82% of the time
(p < 0.001). More specifically, the animals chose the mixture over the apple 98% of the time
(p < 0.001), and they chose the mixture over the banana 66% of the time (p = 0.005). There
was variability in the performance of individual animals (Figure 1) with regard to trials in
which a banana piece was paired with the mixture. Lana and Panzee preferred the mixture over
the banana piece (p = 0.002, p = 0.041, respectively) whereas Mercury and Sherman were
indifferent (p = 0.824, p = 0.503, respectively). When selecting the mixture, all animals always
consumed the banana piece before the apple piece.

Discussion
Lana and Panzee did not show the selective value effect reported by Silberberg et al. (1998).
However, Mercury and Sherman did show indifference between the two options. This indicates
that there may be some validity to the idea of selective value in natural choice situations, but
not all chimpanzees performed in this way, instead maximizing intake and making more
rational responses. Our goal, however, was to determine whether indifference in choice in this
task really reflects selective value (and the attendant non-value that is assigned to the non-
preferred item) or whether something else might account for the pattern of responding. One
possible explanation for Mercury and Sherman choosing the smaller amount of food may lie
in their ability to discriminate slight size differences in portions of the preferred food item. For
example, when these chimpanzees were offered a choice between a mixture of apple and banana
versus a unitary banana and they chose the unitary banana, this may have been because the
unitary banana piece was slightly larger than the piece offered in the mix. Of course, this would
also mean that some chimpanzees are more sensitive to such size differences in banana pieces,
or at least are more motivated to capitalize on such differences, than other chimpanzees. To
investigate this possibility, we needed to determine the limit of the animals’ ability to
discriminate between differences in portion size for banana pieces.

Experiment 2
This experiment was conducted to establish a limit on the chimpanzees’ perceptual ability for
differentiating between slightly different amounts of banana, and then to replicate the choice
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procedure from Experiment 1 using nearly identical banana pieces. If preference for the mixture
changed (particularly for Sherman and Mercury) after the difference in amount had been
controlled, this would require a reinterpretation of the selective value effect.

Methods
Participants and Apparatus—These were the same as in Experiment 1.

Design and Procedure
Phase 1: Sensitivity Testing: Prior to the formal experiment, we first established the extent
to which these chimpanzees could discern differences in the amount of two banana pieces. We
initially attempted this by randomly cutting bananas into 5 to 7 pieces per fruit and removing
the banana peels. We then weighed all banana pieces on a commercially available scale
sensitive to 1 g differences before presenting them to the animals. Each chimpanzee completed
two sessions (twenty trials per session) in which they were offered a choice between banana
pieces that ranged in weight from 14 to 28g and that differed by as much as 5 g. Pieces were
chosen randomly on each trial so that each chimpanzee would receive a range of differences
in the size of the two pieces that they compared. This pilot study indicated that three of the
four chimpanzees (Sherman, Lana, and Mercury) were significantly better than chance in
choosing banana pieces that were only larger by 2 g compared to the other piece. We then used
a more sensitive scale so that we could determine the minimal difference that the chimpanzees
could discriminate, and we used this value to determine the maximum difference between
comparison items in the formal test.

Phase 2: Mixture vs. Unitary Food Choice: The test itself was similar to that used in Phase
2 of Experiment 1, except that now we used unpeeled banana pieces weighing 19g +/− the
value determined in Phase 1. The only other difference was that these pieces were pre-cut and
were in a supply bowl in front of the experimenter working with the chimpanzees (but hidden
from view of the chimpanzee). Each chimpanzee completed two sessions of 15 trials in which
each trial included a banana piece and a mixture with a banana piece and an apple piece (1/8
of an apple).

Results
The results of Phase 1 are presented in Figure 2. We found that chimpanzees were indifferent
between two banana pieces only when they differed in size by less than 2 g. So, in Phase 2, all
banana pieces were allowed to differ in weight by no more than 1 g. Unexpectedly, in Phase
2 the animals were biased against the mixture and chose the mixture over the unitary banana
piece on only 17% of the trials (p < 0.001). Sherman chose the mixture on 10% of trials (p <
0.001), Panzee chose the mixture on 17% of trials (p < 0.001), Mercury chose the mixture on
30% of trials (p = 0.043), and Lana chose the mixture on 10% of trials (p < 0.001). When
selecting the mixture, the chimpanzees ate the banana before the apple on 19 of 20 trials.

Discussion
Three of the four chimpanzees were highly sensitive to slight differences in food amount (as
measured by weight), and they were able to correctly discriminate weight differences in peeled
banana pieces that exceeded 2 g. This outcome indicates that, for some individuals, perhaps
the selective value effect is less about the role of the non-preferred food and more the result of
these primates discerning slight differences in the preferred food items and responding on that
basis. For Mercury and Sherman, this would account for their choice patterns (indifference) in
Experiment 1. Lana also showed good performance in discriminating between slight
differences in the size of banana slices. This, of course, does not mean that Lana also should
have shown indifference in Experiment 1, because even if she discerned small differences in
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the banana slices, the accompanying apple slice in one set may have added sufficient value to
that set to produce her bias in choosing the mixed set.

Controlling the portion size of the more preferred food had a major impact on the pattern of
responding in these chimpanzees, but the results were seemingly more at odds with
maximization theory than even those reported by Silberberg et al. (1998). Preference for the
mixture over the unitary banana dropped from 66% in Experiment 1 to 17% in Experiment 2,
and all four chimpanzees preferred the single food piece over the mixture, even though the
banana pieces were nearly identical in the two sets.

On trials in which the chimpanzees chose the mixture, they nearly always ate the banana piece
first and then usually took a longer time to eat the apple piece. This delay was rather substantial,
and it slowed the overall pacing of the task considerably. It was also the case that, because
chimpanzees were not selecting and eating apple pieces in most trials, the pacing of trials was
much faster compared to Experiment 1. In Experiment 1, the food sets were prepared on each
trial in another location about 3 meters away from the test area and then brought in to the
experimenter for presentation. In Experiment 2, however, all food items were already in reach
of the experimenter, and he could prepare each trial more quickly. Further, the intervening
testing with bananas only to determine the quantity discrimination sensitivity may somehow
have sensitized the monkeys to rate of banana delivery and consumption. We had not
anticipated that these methodological changes would have any impact in selection patterns, but
the results of Experiment 2 indicated to us a possible explanation for why chimpanzees would
prefer less food over more food if the larger food amount contained the non-preferred item.
Rather than assign no value to the apple pieces, those items may have accrued negative value
because, in addition to being of low motivational value (preference), they also required more
time to consume, and thus slowed the overall pace of the task. We required the chimpanzees
to finish eating whatever food they had before we set up the next trial, and this may have
contributed to the bias against the mixed set. Therefore, we next examined the effect of slowing
the pace of trials on chimpanzees’ relative preference for the mixed array of food items.

Experiment 3
In the previous experiments, each chimpanzee worked to completion (with brief inter-trial
intervals) and then another was tested. To slow the pace of the task, in Experiment 3 all four
animals were tested in rotation on one trial at a time, with each chimpanzee waiting at least 3
minutes between trials. We hypothesized that this delay would increase motivation to obtain
more food because it would be much longer before another trial could be performed, and thus
longer before more food could be obtained. Also, unlike in previous experiments in which the
inter-trial interval was determined by the speed at which the chimpanzees consumed their food
choice, in Experiment 3 this delay was constant and independent of the most recent selection.
If we found a change in responding (with significantly more selections of the mixed set with
the slower task pace) we would then return to the faster trial pace to see whether selection
patterns then reverted to those found in Experiment 2. This would confirm that the temporal
pacing of trial presentation contributed to differential selection patterns and differential use of
maximization responding in the natural choice situation presented in this study.

Methods
Participants and Apparatus—These were the same as in Experiment 1.

Design and Procedure
Phase 1: Slow Trial Presentation Pace: In each trial, a chimpanzee was offered a choice
between a single unpeeled piece of banana, weighing between 18.5 and 19 g, and a mixture of
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an 18.5 to 19 g unpeeled piece of banana and 1/8 unpeeled piece of apple. Unlike in the previous
experiments, each chimpanzee completed one trial in turn until all four had made a selection.
The time between the start of one trial and the start of the next trial for the same chimpanzee
was 3 min, and this was much longer than required to eat the selected food. The experimenter
prepared the food options in a nearby location and then moved to each chimpanzee’s cage in
turn and offered both options while closing his eyes. A second experimenter who was out of
sight of the chimpanzees announced their selections. All other procedural details were identical
to those of the previous experiments. Each chimpanzee completed two sessions of 20 trials
each.

Phase 2: Fast Trial Presentation Pace: Trials were identical to those of Phase 1 in this
experiment except that each chimpanzee completed all of its trials at the faster pace of the test
phase of Experiment 2. Each chimpanzee completed one session of 20 trials.

Results
Lana, Mercury, and Panzee selected the mixed set significantly more often than expected by
chance in Phase 1 (p = 0.017, p < 0.001, p < 0.001, respectively). Sherman was indifferent
between the two options (p = 0.154). Because the chimpanzees rarely alternated trials with one
another in previous tests using the natural choice procedure, we considered that they might
require multiple trials in each session to realize that further food rewards would be more
delayed. Figure 3 presents performance for each chimpanzee on the first 10 trials of each of
the two sessions (for a total of 20 trials) and the last 10 trials of each of the two sessions (20
trials total). Lana and Sherman shifted from indifference in the first 20 trials (10 from each
session; Sherman p = 1.00, Lana p = 0.502) to a statistically significant preference for the mixed
set in the last 20 trials (10 from each session; Sherman p = 0.041, Lana p = 0.012). Panzee and
Mercury showed statistically significant preferences for the mixed set in the first and last trials
of the two sessions (Panzee first 20 trials of both sessions combined - p < 0.001; Panzee second
20 trials of both sessions combined - p < 0.001; Mercury first 20 trials of both sessions combined
- p < 0.001; Mercury second 20 trials of both sessions combined - p = 0.041).

In Phase 2, with the fast trial presentation pace, three of the four chimpanzees returned to a
statistically significant preference for the single banana piece over the mixed set (Figure 3).
Lana, Mercury, and Sherman selected the mixed set on 5 of 20 trials each (p = 0.041). Panzee,
however, selected the mixed set on 15 of 20 trials (p = 0.041). When selecting the mixture, in
both phases, all animals always consumed the banana piece before the apple piece.

Discussion
Changing the pace of trial presentation had a major effect on the natural choice behavior of
these chimpanzees. When the pace of the task was slowed, and the chimpanzees had to wait
much longer between choice opportunities, they selected the mixed set more often and 3 of 4
chimpanzees preferred that set overall. When the pace was again faster, preference against that
set returned for 3 of 4 chimpanzees. This indicates that these chimpanzees may have chosen
the single banana piece in the fast-paced phase because the apple piece was assigned negative
value, presumably because it slowed the pace until the next consumption of banana could occur.
1 Although this is a form of selective value assignment, it is not of the form suggested by

1An alternative explanation for Lana, Mercury and Sherman choosing the mixed set more often in Phase 1 than in Phase 2 of Experiment
3 is the sensory-specific satiety effect, or the tendency to prefer a new type of food after consumption of large amounts of some other
food (i.e., seeking different food types across time). These chimpanzees might have satiated to eating bananas in Phase 1 but not in Phase
2 because of the 3 min delay. To assess this possibility, we conducted a post hoc preference test with Lana, Mercury, and Sherman, having
them choose between a single banana piece and a single apple piece on 20 consecutive trials with a 3 min inter-trial interval. The
chimpanzees selected the banana piece on 59 of 60 trials (Mercury selected the apple piece on his 8th trial). Thus, it appears that these
chimpanzees’ Experiment 3 selection patterns are not the result of a sensory-specific satiety effect.
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Silberberg et al. (1998) in which less preferred items are given no value and make no
contribution to natural choice behavior. Rather, the selective value that is assigned to the less
preferred item may be negative because of the effect on the temporal parameters of the task
itself and the pace at which the animals can consume the preferred food items.

General Discussion
Across three experiments, four chimpanzees showed changing preferences for different arrays
of food items. The main findings are summarized in Table 1 for clear comparison across
experiments. Our initial goal was to assess the selective value effect proposed by Silberberg
et al. (1998) to account for why various primates they tested were indifferent between a single
food item and another food source that contained that same type of item plus another piece of
a less preferred food. The selective value effect was proposed to occur because the less
preferred food item contributed no individual value to the overall assessment of value of the
mixture of food. Such an effect would have important implications for nonhuman primate
foraging behavior and for understanding choice behavior, and it would highlight a difference
between human and nonhuman behavior. However, this effect seems greatly at odds with other
reports that indicate primates do maximize intake in ways that are seemingly rational (e.g.,
Jensen, Call, & Tomasello, 2007) and highly sensitive to overall amount of food in the choice
arrays (e.g., Beran, 2001;Menzel, 1961).

Our initial efforts at replicating this effect were only partially successful. Two of four
chimpanzees showed preference for the mixture over the single food item. However, two other
chimpanzees showed indifference, indicating the need to investigate further what might
account for such indifference beyond the failure to assign value to the less preferred food item.
Our next experiment controlled the weight of the preferred food items in both choice sets to
ensure that slight differences in amount were not guiding responses. This was an important
step because the chimpanzees proved highly attuned to slight differences in amounts of the
same food, choosing the heavier piece in most cases in which there was a difference of more
than 1 g and performing very well when the difference was 2 or more grams. When comparing
banana pieces to identically weighted banana pieces plus apple pieces, the chimpanzees then
showed a new and unanticipated bias against the mixture. This outcome did not occur in the
Silberberg et al. (1998) report, and it certainly indicated an even stronger failure of
maximization in these chimpanzees, and one that needed to be explained.

We considered that trial pacing may have been responsible for these results, and the results of
Experiment 3 confirmed that suspicion for 3 of 4 chimpanzees. When these chimpanzees’
selections of the mixture slowed the rate at which they could obtain the next banana piece, they
avoided choosing that mixture. When the pace of the task was not the result of their choices,
they then maximized intake by choosing the overall larger amount of food.

From the standpoint of maximizing overall intake, bias against the mixture appears to be non-
rational. However, if one assumes that temporal parameters play a role in decision-making,
and that delays to preferred foods are aversive, the chimpanzees’ performances are viewed in
a different light. When delays were inevitable, most chimpanzees maximized their food intake
through their selections of the mixture. When delays to the next opportunity to obtain banana
were under the control of these chimpanzees, they made responses that minimized those
delays2.

We conclude that chimpanzees may in fact show a selective value effect, but we interpret the
cause of that effect differently than Silberberg et al. (1998). When chimpanzees can
discriminate which of two preferred food items is larger, some may ignore the less preferred
item in order to maximize intake of the preferred food item. When selection of the mixture
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results in longer intervals before the preferred food can be obtained again, the mixture is not
chosen presumably because the less preferred item actually contributes negatively to the overall
valuation of that array. This idea can be evaluated further by systematically varying the degree
of preference between the two foods. We predict that foods that are closer in value will produce
more choices of the mixture compared to those of greater difference in value (recall that our
chimpanzees preferred banana to apple in 100% of the trials in which those foods were
compared). Less preferred foods that are easy to process might lessen the bias against mixtures
over single preferred food items. We also think that empirical data from similar, repeated-trials
experiments with humans would be informative regarding the issue of whether humans truly
behave differently (and rationally) in this situation. We remain agnostic as to exactly how
humans would perform in such a test, but we would not be surprised to find more similarities
than differences in their performance and that of nonhuman primates.
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Figure 1.
Performance of each chimpanzee in the natural choisce test of Experiment 1. Asterisks indicate
performance that differed from chance responding as assessed with a two-tailed binomial test
(all p < 0.05).
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Figure 2.
Performance of the chimpanzees on all trials in which they compared two banana pieces of
different weights prior to the formal test of Experiment 2.
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Figure 3.
Performance in Phase 1 and Phase 2 of Experiment 3. Phase 1 involved rotation of trials among
all four chimpanzees with at least 3 minutes between each trial. Phase 2 involved repeated trial
presentations with the same chimpanzees (inter-trial interval approximately 20 seconds). Phase
1 data are separated into the first 10 and last 10 trials of both combined sessions (20 trials in
each of those two situations). Asterisks indicate performance that differed from chance
responding as assessed with a two-tailed binomial test (all p < 0.05).
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Table 1

Summary of preference of each chimpanzee across all tests

Lana Panzee Mercury Sherman

Experiment 1 Mixture Mixture None None

Experiment 2 Single Single Single Single

Experiment 3 (slow
pace)

Mixture Mixture Mixture None

Experiment 3 (fast
pace)

Single Mixture Single Single
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