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Abstract 
When faced with uncertainty, human observers maximize 
performance by integrating sensory information with learned 
task-relevant regularities. Does this behavior similarly occur in 
social settings? In this paper, we explore how reward-seeking 
behavior in an intergroup context is affected by readily 
available but task-irrelevant social information (in the form of 
group membership) when task-relevant reward information can 
be learned over time. Across two experiments, we show that 
participants learned and utilized task-relevant regularities to 
inform their choices. We also show that human observers are 
not universally biased towards utilizing social information in 
all settings––participants learned to disregard social 
information when not relevant to the task at hand. However, 
learning about the utility of social information (Experiment 2) 
had a long-term influence on observers’ ability to subsequently 
learn and utilize available sources of information. Real-world 
intergroup contexts typically encompass situations and stimuli 
that have been previously experienced by the observer. Our 
findings highlight the powerful influence of learning in such 
contexts.  

Keywords: statistical learning; intergroup interactions; 
judgment and decision making 

Introduction 
The human brain must manage ambiguous or uncertain 
information at every level of analysis––e.g., due to noise in 
sensory measurements or variability in the environment 
(Knill & Pouget, 2004). Yet human observers are adept at 
mitigating the influence of such uncertainty on their behavior 
by effectively utilizing available sources of information 
(Bernardo & Smith, 2008; Cox, 1946). For instance, they can 
improve task performance by utilizing relevant information 
extracted from the environment using statistical learning 
techniques (Reber, 1989). In a wide range of tasks, including 
visuo-motor integration (Körding & Wolpert, 2004), timing 
behavior (Jazayeri & Shadlen, 2010), cue combination 
(Adams et al., 2004), categorical judgments (Huttenlocher et 
al., 2000), and movement planning (Hudson et al., 2007), 
observers learned task-relevant environmental statistics and 
combined this knowledge with the uncertain information 
available on each trial, thus improving performance. Notably 
however, much of this prior work has examined human 
behavior in nonsocial domains. To what extent do such 
mechanisms also influence behavior in social settings?  

Human observers act as biased information processors in 
social settings, utilizing some types of information more than 
others (e.g., Averbeck & Duchaine, 2009; Sharot et al., 2011; 
for reviews see Amodio & Mendoza, 2010; Hewstone et al., 
2002). For instance, they rely on group-based expectancies 
when evaluating individuals, even when this information may 
not be task-relevant (Devine, 1989; Hamilton & Sherman, 
1994; Spencer et al., 1998). Such biases may be adaptive in 
some situations. For instance, the brain is adapted to identify 
and manage the threats and opportunities afforded by others 
in one’s social environment (McArthur & Baron, 1983; 
Neuberg et al., 2011; Zebrowitz & Montepare, 2006). Such 
identifications must often be based on salient but uncertain 
social cues (Blascovich et al., 1997). One salient cue to 
potential threat is outgroup membership. Intergroup conflict 
and aggression have been recurrent features of human social 
life (Chagnon, 1988; Ferguson, 1984). To the extent that cues 
of group membership and affordance-relevant behaviors 
(e.g., confrontation) reliably covaried, associating outgroup 
members with traits connoting danger would have promoted 
adaptive behavior. One would therefore expect observers to 
possess psychological mechanisms that are sensitive to cues 
of group membership (Kurzban et al., 2001) and that motivate 
behavior consistent with ingroup favoritism (Brewer, 1979, 
1999). Yet, an over-reliance on social information carries 
potential costs. Although social information is task-relevant 
in some settings (Jussim et al., 2015), an automatic 
categorization of threat in situations where social information 
is irrelevant (Dovidio et al., 2002) would result in an 
inappropriate implicit bias favoring the ingroup over the 
outgroup (Dasgupta, 2004; Everett et al., 2015). Thus, 
observers should be flexible, capable of engaging in a deeper 
individuation of targets and a reweighting of available 
sources of information if heuristics fail to sufficiently capture 
the likely affordances of the target or when the outcome 
depends on greater accuracy (Fiske & Neuberg, 1990; Pendry 
& Macrae, 1994). In such situations, learning is a critical 
mechanism for appropriately adjusting one’s behavioral 
responses (Neuberg et al., 2011). 

Previous work examining the use of social information in 
decision-making has often considered situations in which 
participants have to make single-shot intergroup decisions 
(e.g., allocating resources to different groups; Tajfel, 1970). 
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This approach makes it difficult to determine the role of 
learning. For instance, would participants continue to utilize 
social information in situations in which they have the 
opportunity to learn that it is irrelevant to the task at hand? 
Indeed, although social information is readily available in 
most social settings, there is often uncertainty about the 
extent to which it is task-relevant. In single-shot intergroup 
decisions, given such uncertainty, participants may be biased 
towards drawing on their prior knowledge about the utility of 
social information (e.g., group membership) and rely on this 
source of information when making decisions. In contrast, 
given the opportunity to learn the task-relevance of available 
sources of information, an open question is whether 
participants continue to be biased towards utilizing social 
information despite learning that it is not task-relevant.  

In the current study, by repeatedly exposing participants to 
a decision-making task involving social information, we 
examined whether and how human observers extracted task-
relevant information via learning, and how social information 
(group membership) interacted with learned information 
(reward contingencies). As a first step, we considered the 
situation in which a few exposures to the task were sufficient 
to learn that social information was not task-relevant. 

Experiment 1 
Participants carried out a probabilistic decision-making task 
in which they selected, on each trial, which of two faces (one 
Black and one White; drawn from a set of eight Black and 
eight White faces) would maximize their rewards. 
Unbeknownst to them, half of the Black and half of the White 
faces were associated with a greater probability of reward––
group membership was therefore not diagnostic for the task 
of deciding which of the two faces presented on each trial was 
more likely to be rewarded. Crucially, participants were also 
given the opportunity to learn the task-relevant reward 
information––which of the Black and White faces were more 
likely to be rewarded––over repeated exposure to the task.  

Method 
Participants Sixteen self-identified White undergraduates (8 
women, Mage = 20.4, SDage = 1.67) completed the study. 
Informed written consent was obtained from all participants, 
who were compensated $6 per half-hour of participation. 
 
Materials Face images were obtained from the Chicago Face 
Database (Ma et al., 2015), a multiracial database with high-
resolution color images and independent ratings for several 
facial features. Individual faces were selected to control for 
key features (identified a priori) which could have influenced 
their evaluation by participants, including age, emotional 
expressiveness, and traits related to avoidance behavior. In 
line with the literature on intergroup contexts (see Amodio & 
Mendoza, 2010), only male faces were used to further reduce 
variability in the normed dimensions of the faces, especially 
threateningness (Wilson et al., 2017). Eight White and eight 
Black faces meeting these inclusion criteria were randomly 
selected and designated as “ingroup” and “outgroup,” 

respectively. All images were retouched to remove any hair 
blocking the eyes, cropped to remove excessive background 
surrounding the faces, and scaled to 320 x 360 pixels. 
 
Procedure Participants completed a task inspired by a prior 
study examining the influence of emotional expression cues 
on decision-making (Averbeck & Duchaine, 2009). The task 
consisted of 10 blocks of 128 trials each, displayed using 
MATLAB (MathWorks, Natick, MA) and the Psychophysics 
Toolbox (Brainard, 1997). For each participant, half the 
ingroup and outgroup faces were randomly assigned to a 
high-probability reward group (labeled “group A”) and were 
associated with a reward 70% of the time. The remaining 
faces were assigned to a low-probability reward group 
(labeled “group B”) and were associated with a reward 30% 
of the time. This design resulted in an equal probability (on 
average) of reward for ingroup and outgroup faces (i.e., social 
information did not predict reward). On any given trial, a 
group A face could only be paired with a group B face and an 
ingroup face could only be paired with an outgroup face. 
Within each block, each face was shown a total of 32 times 
in pseudorandom order (16 times on each side of the screen). 

Participants began with a base payment of $5 and were told 
that they could earn a bonus based on their performance—
five points for each “correct” (i.e., rewarded) decision, with 
100 points translating to a bonus of 10 cents (all participants 
were nonetheless paid at the same rate—greater than the 
maximum possible amount they could earn—but were not 
informed of this until after the study). After task completion, 
each participant was probed to ensure they were initially 
naïve to the study and properly understood the task.  

Each trial consisted of three phases (Fig. 1): A blank gray 
screen was initially presented for 1s. Two images were then 
presented on either side of the screen for up to 5s. If a 
response was not made within 5s, participants were prompted 
to respond more quickly next time, and the missed trial 
randomly reappeared within the current block. If a response 
was made within 5s, feedback lasting 1s was presented. 
Feedback included the correct image for the current trial 
(regardless of the participant’s response), either a 2.5-kHz 
“win” tone for a correct response or a 1.25-kHz “lose” tone 
for an incorrect response, and text informing participants 
whether they won or lost. 
 

 
Figure 1: An illustration of a typical trial. 
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Analyses Data analysis was performed using R (v4.2.2; R 
Core Team, 2022). Participants’ choices were modeled as the 
outcome variable using mixed effects logistic regression 
(Jaeger, 2008), implemented via the lme4 package (v1.1.31; 
Bates et al., 2015). Participants’ use of reward versus social 
information was modeled separately, with group A and 
ingroup coded as successes, respectively. Trial number (as a 
continuous variable) and block number (as a categorical 
variable) were included as fixed effects. To account for 
randomness in learning rates across participants, a by-
participant random slope of block number was included. We 
fit each regression model under two variations: one with an 
intercept and one without. In the second “intercept-free” 
variation, the removal of the intercept allows an intuitive 
interpretation of the coefficients of block number as 
participants’ block-level performance against chance (i.e., a 
log-odds of 0). In the more standard variation, the coefficients 
of block number indicate differences in participants’ block-
level performance as compared to that in the first block, 
which reflects learning due to increased exposure. All 
regression coefficients are reported as raw log-odds. 
 

 
Figure 2: Learning and information use in Experiment 1. 
Error bars reflect standard errors of the mean; ***p < .001, 
**p < .01, *p < .05. 

Results 
Participants exhibited a robust preference for faces belonging 
to the high-probability reward group (group A) over faces 
belonging to the low-probability reward group (group B) in 
every block of Experiment 1 (ß range [0.15, 0.88], all p ≤ .01; 
Fig. 2). Notably, this preference developed rapidly––we 
found a reliable preference for group A within the first block 
(ß = 0.15, p = .012). Participants’ preference for faces in 
group A increased across blocks, reflecting greater use of the 
reward information as a function of exposure to the task. 
Compared to block 1, the log-odds of choosing group A was 
significantly higher in blocks 4-10 (ß range [0.30, 0.73], all p 
< .04). Conversely, we found no evidence for a preference for 
either ingroup or outgroup faces in any block (ß range [-0.16, 
0.12], all p > .14; Fig. 2). The use of social information also 
did not vary as a function of task exposure: the log-odds of 
choosing ingroup was not significantly different in blocks 2-
10 (ß range [-0.06, 0.22], all p > .18) than in block 1. These 

results suggest that participants rapidly learned and utilized 
the task-relevant reward information, while disregarding the 
available but irrelevant social information. 

Experiment 2 
In Experiment 1, participants were presented with a situation 
in which social information was readily available whereas 
reward information needed to be learned over time. At the 
outset of the task, participants were unaware that social 
information was task-irrelevant. However, repeated exposure 
allowed them to learn the task-relevant reward contingencies, 
including that social information was irrelevant to the 
specific task at hand. We found that participants rapidly 
learned the task-relevant reward information and showed 
increasing use of this information over time. Furthermore, 
participants’ behavior did not reflect a distinguishable use of 
social information at any point in the experiment. These 
results are therefore consistent with the notion that—unlike 
in situations involving single-shot decisions, where 
participants draw on their prior knowledge about the utility 
of group membership and demonstrate a preference for the 
ingroup—having the opportunity to learn about the 
irrelevance of social information allowed participants to 
flexibly disregard it. However, this pattern would also be 
consistent with the possibility that our participants simply 
approached the task without a prior preference for ingroup 
faces. Indeed, although an implicit preference for the ingroup 
has been widely documented, recent studies have suggested 
that it may be less common among young people (Nosek, 
2007), and that its overall magnitude may have decreased 
during the past decade (Charlesworth & Banaji, 2019). 

To address this possibility, we ran a follow-up experiment 
that differed in two key ways. First, the task was divided into 
two parts. In part 1 (comprising three blocks), social 
information was made task-relevant such that faces were 
rewarded based on their group membership. To accomplish 
this, the reward probabilities used for group A and group B 
in Experiment 1 were now applied to the ingroup and 
outgroup categories. Subsequently, in part 2 (comprising six 
blocks), the reward and social information were distributed 
identically to Experiment 1. That is, groups A and B were 
assigned reward probabilities of 70% and 30% respectively, 
and ingroup and outgroup faces were rewarded equally. The 
second modification was the creation of two conditions: 
ingroup preference (IP) and outgroup preference (OP). 
Ingroup faces were rewarded 70% of the time and outgroup 
faces 30% of the time for IP, and vice versa for OP. 

In part 1, based on the results from Experiment 1, we 
expected that participants would rapidly learn the task-
relevant reward information (i.e., that group membership 
predicted reward), and that their behavior would therefore 
reflect a preference for the social category that was associated 
with the higher probability of reward. Furthermore, if this 
prediction was supported, we would be guaranteed that at the 
outset of part 2, participants would exhibit a preference for 
either the ingroup or outgroup (depending on the condition). 
As such, replicating the first six blocks of Experiment 1 in 
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part 2 of Experiment 2 would allow us to examine how 
reward and social information interact given a pre-existing 
preference for one of the social categories. 

Method 
Participants 33 self-identified White undergraduates (14 
women, Mage = 19.9, SDage = 1.29) took part in Experiment 2. 
Participants were randomly divided into two conditions; 171 
were assigned to the ingroup preference (IP) condition and 16 
to the outgroup preference (OP) condition. Informed written 
consent was obtained from all participants, who were 
compensated $6 per half-hour of participation.  
 
Materials Stimuli used in part 1 consisted of a set of eight 
White and eight Black faces that fit the criteria for (but were 
not used in) Experiment 1. Stimuli used in part 2 were the 
same White and Black faces that were used in Experiment 1. 
Different faces were used in parts 1 and 2 to ensure that 
patterns of information use in part 2 could be attributed to 
effects of group membership and not to individual faces.  
 
Procedure The procedure for Experiment 2 was similar to 
that used for Experiment 1, except that participants were told 
before the start of the experiment that the computer task 
consisted of two segments with a break between them. 
 
Analyses As with Experiment 1, mixed effects logistic 
regression was used to model participants’ choices. In part 1, 
the use of reward information and social information was 
modeled separately, with group A and ingroup (IP condition) 
or outgroup (OP condition) coded as successes, respectively. 
IP and OP conditions were modeled separately. In each 
model, trial number and block number were included as fixed 
effects, with by-participant random intercepts and by-
participant random slopes of block number. Intercept-free 
variations of the models were also fit to compare participants’ 
block-level performance against chance. Finally, the IP and 
OP conditions were combined into one model, with condition 
modeled as an interaction between trial number and block 
number, to directly compare their learning rates. The same 
models described for part 1 of Experiment 2 were replicated 
for part 2, with the addition of a combined model to test the 
interaction effect of learning rates between conditions. 
Additionally, we compared participants’ choices for group 
A/B between experiments with mixed effects models as 
described above, but with experiment as an interaction term 
to compare learning between the two experiments.  

Results 
Part 1 As expected, IP participants exhibited robust 
preferences for ingroup faces (ß range [0.42, 0.76], all p < 
.002; Fig. 3A) and OP participants exhibited robust 
preferences for outgroup faces (ß range [0.70, 1.28], all p < 

 
1 One female IP participant was excluded from analyses because 
she informed the experimenter after completing the study that 
she had prosopagnosia (Damasio et al., 1982).  

.001; Fig. 3B) in each of the 3 blocks of part 1. Furthermore, 
IP participants’ preference for ingroup faces increased across 
blocks; compared with block 1, they were significantly more 
likely to choose ingroup faces in block 2 (ß = 0.25, p = .002) 
and block 3 (ß = 0.36, p < .001). Similarly, OP participants 
showed marginal increases in their preference for outgroup 
faces in block 2 (ß = 0.34, p = .054) and block 3 (ß = 0.58, p 
= .06), compared to block 1. Notably, we did not observe a 
reliable difference between the two conditions in the rate at 
which participants’ preferences changed across blocks (ß = 
0.28, p = .11). Finally, neither IP nor OP participants showed 
reliable preferences for the arbitrary groups A/B at any point 
in part 1 (ß range [-0.10, 0.04], all p > .12), nor did this change 
across blocks (ß range [-0.14, 0.02], all p > .08), verifying our 
manipulation check. 
 

 
 
Figure 3: Learning and information use in Experiment 2, IP 
(panel A) and OP (panel B) conditions. Error bars reflect 
standard errors of the mean; ***p < .001, **p < .01, *p < .05. 
 
Part 2 IP participants showed a robust preference for faces 
belonging to the high-probability reward group (group A) in 
all blocks of part 2 (ß range [0.16, 0.25], all p ≤ .04; Fig. 3A), 
except block 5 (ß = 0.14, p = .099). OP participants similarly 
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demonstrated a robust preference for group A in all blocks of 
part 2 (ß range [0.20, 0.35], all p < .05; Fig. 3B), except block 
5 (ß = 0.28, p = .054) and block 6 (ß = 0.15, p = .34). In both 
conditions, this preference developed rapidly; we found a 
reliable preference for group A within the first block (IP: ß = 
0.16, p = .004; OP: ß = 0.20, p = .025). However, unlike in 
Experiment 1, participants’ preference for group A did not 
change as a function of exposure to the task; compared to 
block 1, we did not observe a reliable change in the likelihood 
of choosing Group A in blocks 2-6 (IP: ß range [-0.02, 0.09], 
all p ≥ .34; OP: ß range [-0.05, 0.15], all p ≥ .20).  

We next examined how this use of reward information 
interacted with participants’ use of social information, 
particularly given their robust preference for ingroup (IP) or 
outgroup (OP) faces at the end of part 1. In contrast to our 
findings in Experiment 1, IP participants exhibited a reliable 
preference for ingroup faces in block 1 (ß = 0.36, p = 0.029) 
and block 4 (ß = 0.36, p = 0.04) of part 2. Furthermore, 
compared to block 1, they were significantly less likely to 
choose ingroup faces by block 6 (ß = -0.24, p = .03). OP 
participants did not exhibit a reliable preference for either 
ingroup or outgroup faces at any point in part 2 (ß range [-
0.10, 0.20], all p ≥ .17), nor did their preferences change 
across blocks (ß range [-0.04, 0.26], all p ≥ .20). 
 
Experiment 1 vs. Experiment 2. A key difference between 
Experiments 1 and 2 was that in part 1 of Experiment 2, we 
provided participants with statistical information that 
supported the development of a robust preference for either 
ingroup or outgroup faces. To better understand the influence 
of this a priori preference on participants’ subsequent 
decisions, we compared choice preferences in part 2 of 
Experiment 2 with the first six blocks of Experiment 1. 

These six blocks presented identical information to 
participants in both experiments (i.e., the same faces and the 
same reward probabilities). Although participants in 
Experiment 2 were able to rapidly learn task-relevant reward 
contingencies, the presence of a prior ingroup preference 
resulted in an initial bias towards ingroup faces even when 
social information ceased to be relevant to the task at hand. 
Notably, this bias weakened as participants gained more 
exposure to this phase of the experiment, where social 
information was irrelevant. Indeed, participants no longer 
exhibited a preference for the ingroup by the final block, and 
the log-odds of choosing ingroup faces was significantly 
lower by the final block, in comparison to the first block (ß = 
-0.24, p = .03). Conversely, a prior preference for outgroup 
faces did not result in a similar bias towards outgroup faces. 

Furthermore, comparing participants’ use of reward 
information across the two experiments (Fig. 4), we found 
that participants exhibited a less robust learning rate in both 
conditions of Experiment 2 than in Experiment 1. We did not 
observe a reliable change in participants’ preference for the 
high-reward group in either condition, between block 1 and 
every subsequent block, a notable departure from the pattern 
observed in Experiment 1. Indeed, for the IP condition, 
compared to block 1, we found a significantly weaker 

increase in the log-odds of choosing Group A in block 5 (ß = 
-0.52, p = .004) and a marginally weaker increase in block 6 
(ß = -0.33, p = .082) in part 2 of Experiment 2 (versus the 
same blocks in Experiment 1). Similarly, for the OP 
condition, compared to block 1, we found a significantly 
weaker increase in the log-odds of choosing Group A in block 
5 (ß = -0.42, p = .049) and a marginally weaker increase in 
block 6 (ß = -0.44, p = .054) in part 2 of Experiment 2 (versus 
the same blocks in experiment 1). These results suggest that 
previously learned social information may not only bias how 
participants subsequently use social information, but might 
also have a lasting influence on how subsequent reward 
information is learned and utilized over time. 
 

 
 
Figure 4: Comparing Experiment 1 and part 2 of Experiment 
2, IP (panel A) and OP (panel B) conditions. Error bars reflect 
standard errors of the mean. 

Discussion 
We used a probabilistic decision-making task to explore 

how human behavior in an intergroup context is influenced 
by readily available but task-irrelevant social information (in 
the form of group membership) versus task-relevant reward 
information that could be learned over time. This is an 
important extension of previous work because real-world 
intergroup contexts typically encompass situations and 
stimuli that have been previously experienced by the 
observer. Our findings highlight the powerful influence of 
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learning on participants’ behavior in such contexts: Across 
two experiments, consistent with research in other domains 
(Adams et al., 2004; Hudson et al., 2007; Huttenlocher et al., 
2000; Jazayeri & Shadlen, 2010; Körding & Wolpert, 2004), 
we found that human observers were reliably sensitive to the 
task-relevant environmental statistics, and they could learn 
and utilize this information to inform their choices. 
Furthermore, our findings suggest that human observers are 
not universally biased towards utilizing social information in 
all settings. Instead, when given the opportunity to learn the 
task-relevance of social information, people are able to utilize 
this learned knowledge to flexibly reweight the available 
sources of information.  

In particular, we considered a behavior typically attributed 
to implicit intergroup bias––taking group membership into 
account when irrelevant or inappropriate (Dovidio et al., 
2002)––and examined how this behavior is influenced by 
learning mechanisms that promote efficacy in the face of 
uncertainty. In most settings documenting implicit bias, 
participants demonstrate a bias for social categories which 
were relevant to previously experienced settings. Experiment 
2 replicated this scenario by first establishing a preference for 
a social category through learning, then presenting 
participants with a setting in which the social categories were 
no longer relevant. We found that participants were able to 
quickly learn the relevant reward statistics in both phases of 
the experiment. However, Experiment 2 revealed a 
considerably reduced influence, in comparison to Experiment 
1, of learned reward statistics when they were incongruent 
with previously learned group preferences. Furthermore, we 
found differences in participants’ ability to disregard 
irrelevant social information depending on the social 
category they developed a preference for during part 1. 
Specifically, the presence of a prior preference for the 
ingroup (IP condition) resulted in an initial bias in favor of 
the ingroup even when social information ceased to be task-
relevant (in part 2). A prior preference for outgroup faces (OP 
condition) did not result in a similar bias towards outgroup 
faces, suggesting that it was the specific preference for the 
ingroup (rather than a general “stickiness” of the group 
preferences acquired in part 1) that contributed to the 
observed bias in the IP condition. Notably, this IP bias was 
extinguished as participants gained more exposure to the task 
and were able to learn that social information was no longer 
relevant, further highlighting the role that learning can play 
in allowing participants to appropriately reweight available 
sources of information. More generally, this pattern of 
findings is consistent with the notion that the environmental 
statistics of part 1, which rendered social information 
diagnostic, interfered with participants’ ability to 
subsequently extract conflicting statistical patterns in part 2. 
These findings also potentially provide further evidence for 
human observers’ biased treatment of ingroup social 
information in intergroup contexts. In our study, 
environmental cues pointing to the utility of social categories 
influenced participants’ ability to learn subsequent task-
relevant (but nonsocial) information, and to appropriately 

weight the available sources of information, even after brief 
exposure in a laboratory setting. Perhaps a lifetime of 
exposure to societal cues regarding the relevance of social 
categories (Arkes & Tetlock, 2004) can be expected to have 
an even greater impact on observers’ ability to acquire and 
interpret competing or conflicting nonsocial information.    

Our results raise several questions for future research. The 
current study represents a modest step towards understanding 
the role that learning might play in intergroup contexts. For 
instance, we specifically considered a situation in which 
social information was both informationally and contextually 
irrelevant to the task at hand. In contrast, many prior studies 
documenting implicit bias have considered situations in 
which social information is informationally irrelevant but 
contextually relevant––for instance, where favoritism 
translates as a benefit that people prefer to give their ingroup 
(Tajfel, 1970), or where group membership can be used as a 
cue to infer social targets’ traits, attitudes, or abilities that 
may be relevant to the task at hand (Stanley et al., 2011), or 
where the learning itself is social in nature (Spiers et al., 
2017; Tajfel, 1970). Future work might use the approach 
described here to examine the interaction between social 
information and learned task-relevant information in such 
situations––for example, by training participants on arbitrary 
category distinctions within familiar social stimuli (e.g., via 
minimal groups; Tajfel, 1970). 

Additionally, in line with the predominant approach in the 
literature on behavior in intergroup contexts, we chose to 
examine intergroup attitudes of White participants towards 
White versus Black targets (Amodio & Mendoza, 2010; 
Hewstone et al., 2002). In particular, this sample allowed us 
to maintain the same ingroup and outgroup categories across 
participants. However, an important question for future 
research is the extent to which our findings might be 
applicable to other samples. The issue of sample 
homogeneity is highly relevant for research on behavior in 
intergroup contexts because participants’ responses to 
outgroups differ according to their current ingroup affiliation 
(Ray et al., 2008; Weisbuch & Ambady, 2008). Additionally, 
participants from different demographic backgrounds may 
possess different types (or strengths) of group-based 
expectancies about any particular group, and the makeup of 
these a priori expectancies could influence the manner in 
which reward and social information interact during 
decision-making. Finally, another productive line of work 
would be to examine participants’ behavior using a similar 
experimental paradigm but including the possibility for 
participants to accrue losses as well as gains. Would the 
added possibility of accruing losses cause participants to 
place greater weight on readily available social information 
rather than learned statistics? This is relevant to high-stakes 
decisions in social settings, which are often associated with 
low-probability but high-magnitude losses (e.g., “the police 
officer’s dilemma”; Correll et al., 2002). 
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