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Abstract

We analyze a formal model of social contact and discrimination in the context of policing. Officers decide
how to interact with members of two social groups while working and while socializing. The officers do not
fully distinguish between their experiences of crime across these two contexts (“coarse thinking”), so they
end up with excessively positive views of groups they socialize with and excessively negative views of those
they police. This creates dual feedback loops as officers choose to socialize more with groups they view
favorably and over-police those they view as “more criminal.” Interventions that induce positive contact
with an overpoliced group can mitigate the officer’s discriminatory policing. However, this beneficial effect
only persists if the policy intervention creates sustained positive contact. Our results provide a novel theo-
retical microfoundation for the contact hypothesis and highlight why effects of many policy interventions
aimed at increasing positive contact may be short-lived.

Keywords: contact hypothesis; discrimination; misspecified models; policing

In recent years, there has been renewed attention to the substantial racial disparities in a variety of
domains such as policing, political campaigns, and representation. In the context of policing (partic-
ularly in the United States), many reforms have been proposed and sometimes enacted to mitigate
discrimination. For example, departments could hire from underrepresented groups (Ba et al., 2021),
institute residency requirements for officers (Smith, 1980; Payson and Parinandi, 2025), or encourage
policing that develops positive relationships with policed communities (McCall, 2019; Peyton et al.,
2019).

A common thread to these reforms is that they (at least in part) attempt to influence the kinds
of contact that officers have with different groups. This focus is understandable, as the idea that
encouraging positive contact between members of different communities may decrease prejudice and
discrimination has been studied widely across the social sciences (see Pettigrew and Tropp, 2006, for
an influential overview). While the reported results from these kinds of interventions are often posi-
tive, when focusing only on randomized interventions, the effects of contact are more modest (Paluck
etal., 2019).

From a “rationalist” perspective, even small average effects of contact on beliefs may be surprising.
If we conceive of contact as giving more information about the traits of outgroups, then it will only
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lead to more positive beliefs when the content of the contact is more positive than individuals expect.
For this reason, under the standard assumption that prior beliefs are well calibrated, giving more
information should not systematically make average beliefs more or less positive. Even if interven-
tions are specifically designed to induce positive contact, a fully rational individual should recognize
this fact and adjust accordingly.

We provide a formal model which explores how different kinds of contact on and off the job can
affect police officers’ beliefs and behavior with a mild deviation from the rationalist approach. Before
getting to contact interventions, we study how the “endogenous contact” driven by the social segrega-
tion of police officers, combined with a cognitive phenomenon known as “coarse thinking” (Fryer and
Jackson, 2008; Mullainathan et al., 2008), can cause prejudice and discrimination in the first place.

In our context, coarse thinking means that officers do not fully account for the fact that crime
rates vary across different environments. The fact that people think categorically in general is a well-
established result from psychology (Macrae and Bodenhausen, 2001; Mullainathan et al., 2008). The
driving force behind our model is that the salient category in officers’ minds is the race of the person
they are interacting with rather than the context (i.e., work versus social life) in which the interaction
occurs.

To be concrete, suppose an officer experiences less crime in his social life than when working and
socializes primarily with members of one group. The officer will have more positive contact with that
group since he generally experiences less crime when he is among members of that group than he
does when he is among members of the other group whom he interacts with primarily in a policing
context.

By itself this need not lead to incorrect beliefs, and for a fully Bayesian officer in our model, it will
not. However, a coarse thinker who does not perfectly distinguish between different experiences in
different contexts will end up with biased beliefs that are influenced by how he allocates his own time
on and off the clock. Further, if we allow for officers to choose how to allocate their time based on
their beliefs, this will generate spillovers between work and nonwork lives. Social segregation in an
officer’s personal life (i.e., spending most of his social time with members of one group) influences
how he makes decisions as an officer, and his policing decisions affect how he socializes with others in
his personal life. A fully rational officer correctly evaluates his past performance catching crimes and
adjusts future policing behavior accordingly, eliminating any potential bias in his policing. However,
a coarse thinker’s incorrect inferences about crime rates prevent him from correcting potential biases
in his policing and can actually exacerbate discrimination.

After showing how coarse thinking leads to discrimination in the first place, we show how it also
creates an opening for interventions aimed at improving positive contact to affect beliefs. In other
words, the same inferential mistakes which can cause incorrect negative beliefs about a group also
provide a path for interventions to reduce prejudice. Our analysis also highlights the limitations to
this approach, particularly if short-lived.

1. Policing disparities, incorrect beliefs, and the contact hypothesis

Racial disparities in policing have been well documented, and many statistical estimates are likely
understated (e.g., Goel et al., 2016; Knox et al., 2020). There is a robust literature devoted to cataloging
and teasing out the causes of racial disparities in policing, as well as in other domains like labor
markets and politics (for example, see Anwar and Fang, 2006; Persico, 2009; Butler and Broockman,
2011; Doleac and Stein, 2013; Broockman and Soltas, 2020; Harris et al., 2020; Ba et al., 2021; Nathan
and White, 2021).

We contribute most directly to a deep literature that examines how discrimination emerges as a by-
product of individual choices and beliefs. Closest to our approach, one individual-level explanation
for disparities emerges from the fact that group identity may be informative about crime. This is the
mechanism driving models of statistical discrimination that have emerged from the original work of
Phelps (1972) and Arrow 1973. According to these models, if crime rates are different across groups,
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then certain kinds of policing objectives (like reducing crime) provide a policy rationale for policing
communities differently. And to the extent that statistical discrimination is a driver of policing dis-
parities, then policy responses aimed at reducing disparities might focus on, for example, excessive
criminalization of certain behaviors.

Of course, this is not the only cause of discrimination identified in prior research. Discriminatory
policing can arise if police officers are racist or otherwise prejudiced, and thus have a “taste” for
discriminating (e.g., Glaser, 2015; Spriggs, 2020). In addition, Small and Pager (2020) summarize
a tradition from sociology that de-emphasizes individuals’ prejudices, biases, and beliefs and instead
examines how discrimination “may be caused by organizational rules or by people following the law”
(p. 52).

Our analysis does not preclude the possibility that discrimination may be caused by several fac-
tors. In fact, other causes of discrimination may interact with—and exacerbate—the specific cause of
discrimination that we study." However, a striking feature of our analysis is that a previously under-
studied form of belief-driven discrimination can emerge even in the absence of individual prejudice,
different crime rates, or institutional factors.

A crucial open question for explanations for disparities focused on statistical discrimination is
whether decision-makers’ beliefs about crime rates actually match reality. Bohren et al. (2019) point
out that it is uncommon for studies of statistical discrimination to consider (let alone test for) the
possibility that discrimination could occur due to biased or otherwise incorrect beliefs. In the context
of policing specifically, substantial empirical evidence suggests that some decision-makers might not
have accurate beliefs about the key facts that drive policing allocations (see, for example, Glaser, 2015).

A growing literature demonstrates that inaccurate beliefs have implications for the study of dis-
crimination. For example, Hull (2021) and Hiibert and Little (2023) highlight the challenge of
distinguishing between different causes of discrimination, particularly when incorrect beliefs are pos-
sible. Closest to the present paper, Hiibert and Little (2023) use a similar baseline model of policing to
study how a different inferential mistake—high-level police officials not accounting for the fact that
crime data reflect how much effort is spent policing different communities—creates a link between
taste-based discrimination and statistical discrimination, which existing work primarily treats as
competing explanations.

In contrast, we focus on how categorical thinking can create a microfoundation for the contact
hypothesis. In particular, we study how positive and negative contact with members from differ-
ent social groups can bias police officers’ beliefs about crime and cause discriminatory policing. We,
therefore, connect the newly influential literature on discrimination driven by inaccurate beliefs to
another influential (and mostly empirical) literature on whether positive contact with an outgroup
may lead to more favorable beliefs and attitudes (for reviews, seePettigrew and Tropp, 2006; Paluck
etal., 2019).2

While our broad goal is to connect coarse thinking to contact and discrimination more broadly,
policing in the United States is a ripe context to build this connection. First, not only are police offi-
cers disproportionally White and Republican, so are their neighbors (Ba et al., 2022). In our theory,
nonwork social segregation will play an indirect role in an officer’s policing decisions by affecting how
much positive contact they have with members of different social groups. Second, the conditions for
contact to reduce prejudice, as initially articulated by Allport (1954)—and which have received rel-
atively little empirical examination (seePaluck et al., 2019)—are unlikely to be met in police-civilian

"For a more general call to study the role of race in policy feedback see Michener (2019).

*No studies of police met the criteria laid out by Paluck et al. (2019) (randomized treatment and outcomes measured at
least a day afterwards), though see Samii (2013) for an example with a natural experiment on security forces in Burundi, and
Peyton et al. (2019) for an example of how positive contact with police can affect the beliefs of citizens. In other criminal
justice applications, Lerman and Mooney 2022 find that citizens coming into more contact with other racial groups may cause
an increase in calls to police, and Harris (2024) finds that White judges who work in close proximity with Black judges become
less punitive toward Black defendants.
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interactions but are likely to be met in officers’ social lives. How these two kinds of contact interact
and influence officers” decision-making is the main focus of our theory.?

The key contribution of our model to the contact hypothesis literature is to show that attitudes
polarize further when actors have the opportunity to select into positive interactions with groups
they have favorable views toward while selecting into negative interactions with those they initially
dislike. This “endogenous contact hypothesis” underscores the limits of interventions that do not
fundamentally (and permanently) change officers” incentives and offers another avenue for empiri-
cal exploration, given that there are relatively few high quality empirical studies examine both the
duration of positive contact and the persistence of effects over time (Paluck et al., 2019).

2. A model of policing and socializing

We formally model the decisions of a police officer (pronoun “he”). He spends fraction w € (0, 1) of
his time working on a police beat. He spends the remaining 1 —w of his time on other activities, which
we refer to interchangeably as “socializing” or “leisure” We assume that w is exogenous, reflecting,
for example, that he is required to work a fixed number of hours.

In both contexts, the officer comes into contact with members of two groups, A and B. We often use
] to refer to a generic group. These two groups are distinguishable to the officer and could represent,
for example, racial or ethnic groups, or social classes.

In reality, a police officer could spend some of his work or leisure time with groups other than A
and B or with no one at all. However, all of our results below focus on relative differences between how
he allocates time among members of groups A and B. So, it does not add much to the model—beyond
additional notation—to allow for contact with additional groups or other ways the officer could spend
his time (e.g., doing paperwork or remaining idle). When we say “time working” we mean the time
he spends working and interacting with these two groups and when saying “leisure time” we mean
nonwork time spent interacting with members of these two groups.

2.1. Time allocation

The officer makes two choices that affect how often he interacts with members of these groups in both
contexts.

First, he chooses to spend s, € [0, 1] of his leisure time with members of group A and s € [0, 1] of
his leisure time with members of group B. For example, where officers choose to live is a main driver
of incidental and intentional social contact, and officers in the United States do live in much Whiter
and more Republican areas (Ba et al., 2022). Since our model focuses on the time he spends with one
of the two groups, sy = 1 — s4. Given that the officer spends 1 — w of his time in leisure and only
interacts with these two groups, he spends (1 — w)s, and (1 — w)(1 — s,) socializing with members
of groups A and B, respectively.

Next, the officer spends w of his time at work. There, he has to decide where to allocate his time
and energy, which ultimately affects how much time he spends policing different groups.

We assume the officer allocates p, of his time policing group A and pp = 1—p, ofhis time policing
group B.* To represent potential institutional and/or legal constraints on his choices, let p, € [p, p],

forsome 0 < p < é < p < 1. This formal condition gives the officer leeway to allocate his time while

ensuring that he always has the possibility of choosing to police both groups equally. On the other
hand, the condition rules out the possibility that he chooses to police only one of the two groups.’

*Lowe (2021) presents the results of an experiment that are largely consistent with our finding that positive interactions
with outgroup members improve attitudes.

*“This codifies the assumption at all of the work time is spent policing one group or the other.

*Setting bounds on the policing allocation also means the officer has some contact with both groups, which will ensure the
beliefs derived in the next section are well defined.
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Given that the officer spends w of his total time working, he spends wp, and w(1 — p,) of his total
time policing members of group A and B, respectively.

2.2. Crime

In the model, the incidence of crime varies on two dimensions, by context/location and by group. We
abstract away from differences in types of crime and assume that all crime is uniform. For simplicity,
we will simply refer to “crime,” but substantively, it is easiest to think of our model as pertaining
to policing of a specific crime—e.g., robbery, larceny, assault, drug trafficking, illegal possession of
weapons, etc.

First, we let 4 € (0,1] and k% € (0, 1] represent the crime rates among members of groups A and
B in the context the officer experiences when policing. Second, we let £} € [0,1] and k} € [0, 1] be
the crime rates among members of groups A and B as experienced in the officer’s leisure time. Note
the crime rates in the social context may be set to zero. That is, our results to not require officers to
experience crime in their social life, though we leave open this possibility.

We primarily interpret these crime rates as probabilities, capturing how often any given interaction
with a member of group J will entail an experience of crime. For example, a police officer doing traffic
enforcement may recover illegal contraband with some probability that varies by group.

A key assumption in our analysis is that the within-group crime rates are higher in the policing
context: ki > kS and k§ > k3. This assumption captures the idea that a police department will
focus its resources on places and situations where crime is more prevalent.® Our general analysis
allows for the groups to have different crime rates within each context, which would lead an officer
with correct beliefs to “statistically discriminate” in both his work and social life. To keep the main
focus on incorrect beliefs as a important driver of discrimination, our main examples and illustrations
will focus on the special case where the within-context crime rates are equal across the two groups
(ie., kb = Khand & = K3).

The officer’s experiences of crime depend on the choices he makes about how to allocate his time.
The amount of crime he experiences among group J while at work is ¢; = wmf p;. By assuming the
amount of crime experienced is linear in the time spent policing the group, we abstract away from
the fact that policing a group more may lower the average amount of crime per unit of time.”

We assume the officer utility is increasing in ¢; for both ], meaning that he aims to catch crimes
committed by members of either group. This captures the notion that the officer gets utility from
solving open cases, detaining offenders, etc. (Stashko, 2023). While we do not explicitly model wages
or professional advancement, these also provide incentives to allocate policing time to areas with
more “action” Importantly, the officer’s utility from policing group J is increasing in ﬁf , and this will
make the officer prefer to spend more time policing the group he believes to have a higher crime
rate. Some officers may aim to “avoid action” and police areas and groups with less crime, but at a
minimum our model describes the dynamics for the more aggressive individuals.®

On the other hand, we assume the officer prefers not to experience crime in his social life. For
example, experiencing crime in his social life may make him feel anxious or cause him to feel
cross-pressured between his duty as a police officer and his desire to spend time with his friends.

SOf course, some officers may be corrupt or otherwise engaged in criminal activity on the side, but we do not wish to center
outlier cases in a generic analysis of policing.

"For example, if policing a group heavily means pulling them over with weaker evidence, this may lower the “hit rate”
(e.g., Rambachan and Roth, 2019). Further, while we focus on the behavior of one officer, more policing of one group in the
aggregate may have a deterrent effect of decreasing how often they commit crimes (Chalfin and McCrary, 2018). See Hiibert
and Little (2023, Online Appendices C and D) for a discussion of how these dynamic can attenuate but not eliminate the effect
of a related belief bias.

®For example, Ba et al. (2021) find that officers in Chicago prefer to work in districts with lower crime rates, but transfers
between districts are generally rare. Even so, our model is best understood as examining an officers incentives conditional on
being assigned to a particular district.
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Alternatively, socializing around criminal activity might cause him to lose his job or be arrested,
which imposes a concrete cost with some probability that is proportional to the amount of time he
spends in such a context.

More generally, we aim to formalize an idea closely related to the contact hypothesis, albeit with
an additional causal arrow in the opposite direction: officers want to socialize more with groups that
they expect to have positive experiences with, and less with groups that they associate with negative
interactions.

To capture these ideas, we assume the officer only enjoys leisure time with individuals from group
J when they are not engaged in criminal activity. Formally, the officer’s “positive leisure time” with
group ] is proportional to 1 — «j. Given he spends fraction (1 — w)s; of his time socializing with
group J, the overall positive leisure time spent with members of group J is [; = (1 — w)(1 — &})s;.

2.3. Utility from time spent policing and socializing

We now formally define the officer’s utility function, which embeds several assumptions.
Summarizing the previous section, our first core assumption about the officer’s preferences is that
his utility is strictly increasing in ¢; and J;.

Second, we assume that the officer gets diminishing marginal utility from spending time on each
of the four different ways he can spend his time (i.e., policing/socializing with group A/B). That is,
his utility is strictly concave in ¢y, cp, I, and lz. While the marginal utility is scaled by crime rates
(recall the definitions of ¢; and [;), we assume it always diminishes. In the case of crime, this could
represent the idea that the officer detects more important crimes first, and so increasing the intensity
of policing one group will lead to diminishing returns.

Third, we assume that the officer’s utility is additively separable in the four different ways he can
spend his time. This assumption essentially means that, with full information, more policing or social-
izing with one group does not affect the marginal return to the other activity or with the other group.
Though, importantly, such spillovers will arise when we allow for incorrect beliefs.

Finally, we include parameters ¢, and tz which scale how much the officer enjoys socializing with
members of groups A and B. These capture the idea that the officer may have some group-based
favoritism that affects how he spends his personal time outside of work. While we do not explicitly
model which group the officer is a member of (and our analysis only focuses on one officer), differ-
ences in social circles may be an important driver of differences in officer behavior by racial group
(Donohue and Levitt, 2001; Antonovics and Knight, 2009; Ba et al., 2021). As a result, one could
imagine that the ¢, and f parameters vary across officers, including by relevant characteristics such
as whether an officer is a member of group A or group B.

It is straightforward to add similar parameters to capture the fact that the officer might prefer
catching crimes committed by members of one group. For example, the officer could be racist against
one group and accordingly wish to be punitive toward members of that group. While this is poten-
tially an important driver of discriminatory policing (even when officers form incorrect beliefs, see
Hiibert and Little, 2023), in this paper, we keep our focus on how biases arise from the officer’s social
life. So that we can show that at least some portion of discriminatory policing arises due to this mech-
anism, we will assume that the officer does not explicitly care whether he catches crimes committed
by members of one group or the other when he is at work as a police officer.

To capture these assumptions, we use the following functional form:

u(pa, Py Sassp) = vVea + /s + Vtala + Vitplg
= \/KI:‘;WPA + \/K%WPB

11— (1 w)sy + (/151 — K5) (1 — w)sp.



https://doi.org/10.1017/psrm.2025.21

https://doi.org/10.1017/psrm.2025.21 Published online by Cambridge University Press

Political Science Research and Methods 7

The only consequential assumption added by this utility function is the specific use of square roots
to capture the fact that the utility is increasing with diminishing returns in each component. Square
roots allow us to formalize our diminishing marginal utility assumption in a way that yields tidy
technical results.

2.4. Full information policing and socializing

We first consider how the police officer allocates his work time if he knows the (true) crime rates in
the communities he polices (i.e., £ and x}). We refer to this as “full information policing” Assuming
it is an interior solution (i.e., p4 € (p,p), the allocation of policing p, that maximizes the officer’s

utility is

= 2 = () M
Pa= 1+rp =palrp

where r, = rh /K% For much of our analysis, we can summarize the crime rate parameters with this

ratio capturing the relative crime rates. It is immediate that pY" is increasing in rp>» which means the

officer will want to allocate more policing time toward the group with a higher crime rate.

One important feature of this optimal allocation is that it does not depend on any of the “social
life” parameters (t;, k7) or choice (s;). In our analysis below, the independence of his policing and
socializing choices will break down when the officer does not fully distinguish between these domains
when forming beliefs.

Since r,/(1 + 1,) is a number between zero and one, it follows that there is a unique policing
allocation p, that solves (1). To reduce cases to consider, we assume that this lies in the officer choice
set: p < py(r,) <P.

The police officer also chooses how to allocate his leisure time. His maximization problem yields
a similar first-order condition:

1T

_ — br
1+ g

SA =sp(rom) 2
where r, = (1 — &%) /(1 — k) and r, = t, /tg. This again yields a unique allocation s% for all , and
r;. This is increasing in r,, which is the ratio of “noncrime rates” of the two groups. This captures the
idea that the officer prefers to spend more time socializing with members of the group he believes to
have a lower crime rate. It is also increasing in r;, capturing the natural effect that if the officer derives
relatively more value from socializing with group A he will choose to socialize more with that group.

The allocations p¥ (r,) and s (r,, r,) comprise the full information benchmark, and we label these

quantities more concisely as p]; and sj&. A key feature of these allocations is that they are independent
optimization problems, where the officer’s social choices do not affect his policing choices, and vice
versa.

Proposition 1. If the officer has correct beliefs about the relevant crime rates (r, and r,), then:

(i) there is a unique optimal allocation given by p:& and s:&, defined by (1) and (2), respectively.
(ii) The officer’s policing decisions and social decisions are independent from the parameters
Wi _ 0,24 — 0 gnd 2 = 0

> or ’

affecting the “other” domain. Formally, > o
s t P

(iii) There is a policing disparity (p:& # 1/2) if and only if crime rates in the policing context are
unequal (r, # 1).

All proofs for formal results are in Online Appendix A.
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3. How contact can generate inaccurate beliefs about groups

So far, we have focused on an officer’s policing and socializing choices, assuming that he has “full
information” (and thus correct beliefs) about " and r,. But where do his beliefs come from?

3.1. How the officer could form correct beliefs
First consider how the officer could, in principle, correctly learn r, and r; from his experience.
Learning about 7, requires knowing #h and K, and to estimate these, the officer could ask “in what
proportion of my time when policing group J do I detect crime?” Formally, he could compute a belief
/%57 as follows:
e —0) = 20 _ g ®
K = = = .
] wp; ]
The numerator of equation (3) is the crime detected while policing group /, and the denominator is
the time spent policing group J. That is, rather than specifying a prior belief and computing updated
beliefs about crime rates via Bayes’ rule, we adopt a more “frequentist” style of analysis, though under
general assumptions a Bayesian would converge to this belief with a large sample (Blackwell and
Dubins, 1962).°
The £ =0 argument is to indicate the officer forms this belief in an unbiased manner. The officer
could similarly estimate the crime rate in social contexts, &j. And given that officer interprets his

experiences of crime in an unbiased manner, neither Ef nor k; should affect one another.

3.2. Coarse thinking

This logic quickly unravels when we allow for the possibility of an intuitive bias in the officer’s
belief formation process. Specifically, we study a situation in which the officer is a “coarse thinker”
(Mullainathan, 2002) with respect to race, meaning that he (at least partially) conflates his experience
of crime among group J at work with his experience of crime among this group in his social life.

In the extreme case in which he is a fully coarse thinker (formally, £ =1), the officer estimates
a single crime rate for each group, which is now endogenous to his own policing and socializing
choices:

wpykl + (1 — w)s;kj

RiE=1) =R(E=1)= T p—

J’s crime rate in J’s crime rate
his social life while policing

The numerator corresponds to the crimes experienced among group J both while policing and in his
social life, and the denominator is the total time spend with group J in both contexts.

A more general version of these biased beliefs allows the parameter £ € [0, 1] to scale the degree
of coarse thinking, where the officer’s beliefs become “coarser” as & increases:

() = Kiwpy + €5 (1 —w)s; R6) = (1 — w)s;k§ + Ewpyl
We illustrate how coarse thinking affects his beliefs in Figure 1. In all panels, the horizontal lines
represent the true crime rates of group J in the policing and social contexts, i.e., /@f and ;. The curves

plot the officer’s beliefs about these quantities, given he is a coarse thinker, i.e., /%f and ;. The left panel
illustrates how the officer’s beliefs about group J’s crime rates converge as £ increases. The right two

(4)

°One plausible effect this approach elides is that interacting with a group less (whether policing or socializing) could decrease
the precision of the information contained about the group, leading to more volatile beliefs. Even if so, the effects we describe
plausibly hold on average.
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Figure 1. Beliefs about the crime rate of group J in the policing context (black) and social context (gray), as a function of the
severity of his coarse thinking (left panel) policing allocation toward this group (middle panel), and social allocation (right
panel).

panels illustrate how a coarse thinking officer’s beliefs are (incorrectly) affected by his own policing
and social decisions.

All three panels demonstrate that the officer’s beliefs are almost always incorrect. More impor-
tantly, the middle panel shows that he forms a more negative view of group J (i.e., that the group has
a higher crime rate) as he polices that group more. And the right panel shows that he forms a more
positive view of group J as he socializes with that group more, even though the underlying crime rates
don’t change as he changes who he socializes with.

As in the full information case we analyzed above, what matters for our remaining analysis are the
ratios of (non)crime rates in each context: 7, = RE(E)/RR(€) and Ty = (1 — R5(6))/(1 — Ry(€)).10
These ratios have several interesting properties, which we show formally:

Proposition 2. The officer’ beliefs about the relative crime rates 7, and 7, have the following properties:

(i) If £=0, then the officer’s belief about the relative crime rates are correct: 7, = r, and 7, = r.
(ii) If €>0, then the officer’s beliefs about the relative crime rate in the policing context (7,) is
increasing in kb and k3 and decreasing in K and 3.
(iii) If £> 0, then the officer’s beliefs about the relative noncrime rate in the social context (7) is
decreasing in Kb and Kk and increasing in Kb and K.
(iv) If £> 0, then the officer’s beliefs at work and in leisure respond to how he allocates his time in
both contexts. Specifically:

or o7 or o7
_P s _r s
s >0 s <0 oo <0 o, > 0.

When the officer is not a coarse thinker, his belief about the relative crime rate in the policing
context is only a function of rh and k% (which is correct). Similarly, in the social context, his belief
only depends on 3 and k3. However, when £ > 0, the officer’s beliefs still respond to these parameters
in the expected and correct direction, but they are also sensitive to several other things that should

"More specifically, because the officer’s utility function is homogeneous of positive degree, we are able to express the best
response in terms of these ratios, see equations (1) and (2).
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not matter. As stated in part (ii), increasing the crime rate of a group in the social context increases
the officer’s beliefs about that group in the policing context, and vice versa.

More important for what follows, as illustrated in Figure 1 and formalized in part (iii), the officer’s
beliefs become a function of both decisions: spending more time policing a group increases beliefs
about their relative crime rate in both contexts and spending more time socializing with a group
decreases this belief in both contexts.

3.3. Why this bias?

Once the Pandora’s box of nonrational beliefs is opened, a natural question is which bias to focus
on. We do not contend that coarse thinking is the only relevant belief for studying discrimination.
Instead we contend that it is worth studying in this context as (1) there is substantial evidence for
the importance of categories on belief formation, and (2) it provides a natural link between recent
empirical work on policing and the contact hypothesis.

The ideas that humans think in categories and that the categories they choose influence result-
ing beliefs are well accepted in psychology (see Macrae and Bodenhausen, 2001, for an overview).
Our model goes beyond this, however, in assuming that officers think about race when categorizing
interactions but not necessarily about work/social life context. Focusing on the category of race is a
reasonable assumption given its prominence in stereotypes about crime (O’Flaherty and Sethi, 2019).

Still, to be more precise, the coarseness parameter we study is really “coarseness with respect to
race;” rather than with respect to any potentially relevant categories. As shown in Online Appendix
C, similar results arise if officers are also “coarse with respect to context,” meaning they conflate
experiences with group A in a given context with experiences with group B in the same context.

4. How distorted beliefs affect policing and social segregation

We have shown how coarse thinking affects the officer’s beliefs about each group’s crime rates. We
now consider how this manifests in his behavior.

4.1. How social segregation causes discriminatory policing

In this section, we focus on the officer’s policing behavior, considering how his social life can influence

his policing behaviors when he is a coarse thinker. For now, we will treat the the officer’s social life

(i.e., s4) as exogenous. One might consider the analysis in this section a good approximation for the

“short run”: how does the officer make his day to day policing decisions when he has limited ability

to quickly change his social circles? In the next section, we will again allow the officer to choose how

he socializes, which enables us to examine how his job as a police officer affects his social life.
Formally, in this section, we define an equilibrium as follows:

Definition 1. An equilibrium with fixed social life is a policing allocation p, and belief about the
relative crime rate in the policing context 7; such that:

(1) p, is optimal for the officer given 7;, and
(2) 7‘; is calculated using the left equation in (4) with policing allocation p),.

To further simplify and generate a relatively straightforward closed-form solution, we also impose
arestriction that xj = 0, i.e., the real rate of crime for both groups in the social context is zero. Under
these assumptions, there is a unique potential interior allocation which solves p, = pi° (7))
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given by:
r 1—w] [rp(1—s4) =54
I _ P )4
PA1+rP+§[ w H T+, ] )
p:g bias term

This policing allocation is equal to the full information benchmark p; plus a bias term that can be
either positive or negative. If it is positive (negative), then he polices group A (group B) more than he
would do under full information. Moreover, if he is a coarse thinker (£ > 0), the bias term is always

nonzero except for the knife-edge situation in which s, just happens to equal p;.

Proposition 3. Suppose that s, is fixed and that k; = 0 for all . Then, there is a unique equilibrium
with a policing allocation p, and a belief ?;. At this allocation:

(i) Ifsy, = p;, then py = pI\ and the officer has a accurate belief about the relative crime rates of
the groups, 7'; =T,
(i) Ifsy < pj[‘, then p, = min{p},,p} > pl, and the officer overestimates the relative crime rate
among members of group A, ?; > 1,
(iii) If sy > p:&, then p), = max{p),,p} < p:&, and the officer underestimates the relative crime rate
among members of group A, 7; <r,
(iv) Where the equilibrium is interior (p, € (p, D)), p4 is decreasing in the time socializing with
.

group A and increasing in the time socializing with group B. Formally, Z 4 <0.
SA

(v) Where the equilibrium is interior (p, € (p,p)), as the crime rate of group A in the policing

context increases or the crime rate of group B in the policing context decreases, p , is increasing.
o
4> 0.
or,

Formally,

For example, for the case where crime rates are equal (r, = 1), then in order for the officer to
have an accurate belief about the relative crime rate and choose to police at the full information
benchmark, it must be that s, = 1/2. Intuitively, the officer will end up “overpolicing” the group
with which he socializes less (relative to the group with which he socializes more) even though the
facts on the ground—i.e., crime rates as reflected by r,—don’t provide justification for policing that
group more heavily.

This result highlights one mechanism by which diversifying a police force may alter police behav-
ior. If, for example, police officers from group A socialize with group A individuals more often than
police officers from group B do (i.e., have a higher s,), then Proposition 3 implies that they will
discriminate less against group A (for empirical evidence consistent with this, see Ba et al., 2021).

Figure 2 illustrates. The left panel plots the officer’s best response for the case where crime rates
across groups are equal (r, = 1), but where the officer is a coarse thinker (£ = 1/2) and socializes
with group B more than group A (s, = 1/4, sz = 3/4). An equilibrium allocation occurs where the
best response crosses the 45-degree line. Since r, = 1, if the officer had accurate beliefs ({ = 0), then
he would police the groups equally: at the gray dashed lines where p, = 1/2. However, given that
the officer is a coarse thinker and he socializes more with group B, this causes him to overestimate
the relative crime rate among members of group A, and hence the equilibrium allocation involves
discrimination against this group (the black dashed lines, where p, > 1/2).

While our discussion above has focused on the special case where crime rates in the policing
context are equal (r, = 1), our results apply even when crime rates in the policing context are unequal.
For example, if r, < 1, then the officer will police group B more heavily all else equal. However, if the
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Figure 2. The effect of the police officer’s coarse thinking on his policing allocation and beliefs about crime when he socializes
primarily with members of group B and when crime rates across groups are equal. Specifically, we assume thats, = 1/4,
sp=1—s4=3/4,andr, = 1.

officer also socializes with group A more than group B, he polices group B even more heavily than he
would due solely to the difference in crime rates.

To preview some later analysis and discussion, we can also think of the equilibrium beliefs and
behaviors as the result of a dynamic process. For example, suppose he were to “start” by policing both
groups equally. Since he socializes primarily with group B (recall we assume s, = 1/4 and sz = 3/4)
and is a coarse thinker (£ = 1/2), the belief generated with equal policing would make him think
the crime rate of group A is higher, and hence induce him to decide to police group A more. Indeed,
we can see that the black best response curve in the left panel is higher than the 45-degree line if he
were to choose p, = 1/2, indicating that he would prefer to police group A more than he currently
is. The right panel of Figure 2 illustrates what happens if this process is iterated over several “periods”
indexed by $i$ where the officer forms a belief about the relative crime rates in each period (7, the
gray curve) based on what happened in the previous period, and then chooses his policing allocation
(p'y, the black curve) accordingly. The officer’s belief 7, increases in each period i until it eventually
converges to the equilibrium in which he overpolices group A and (incorrectly) believes the crime
rate is higher among this group.

4.2. How discriminatory policing causes social segregation

We have shown how segregation in the officer’s social life can cause discriminatory policing. However,
we also showed that coarse thinking causes convergence between the officer’s beliefs about crime
while policing and his beliefs about crime in his social life. This suggests that the causal arrow also
goes in the other direction: his experiences policing can influence how he thinks about the desirability
of socializing with the two groups.

To explore this, we now return to the model where both the policing and social allocations are
endogenous choices made by the officer, which we already analyzed for the simple case where the
officer is not a coarse thinker (i.e., the full information case). Formally:
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Definition 2. An equilibrium with endogenous policing and socializing consists of a pair of allocation
choices (p}, s, ) and beliefs about relative crime rates 7, (P4, sa) and 7,(py, 54 ), such that:

(1) (p},s4) are optimal allocations given 7,(p7y, s4) and 7.(p4, 51 ), and
A5 SA P g p\PasSa s\PA> SA
~ ~ . . . . * %
) 7, (pi,s4) and 7,(py, s ) are calculated using equation 4 with allocations (py, s ).

Intuitively, this definition says that the officer behaves as if the coarse beliefs derived above are the
truth, not accounting for how they are influenced by his behavior. An equilibrium of this form always
exists:

Proposition 4. There is an equilibrium with policing and social allocations (p, s, ) such that p, and
s, are mutually reinforcing, given beliefs 7, andT,.

Using the officer’s best response functions (see equations 1 and 2) and substituting his belief, a
solution (if it is interior on both choices) can be characterized by:

~ * ok ~

* rp(PA>5A) * ’trs(PZ»SD

pA = ~ * % Spa — % w.-°
1+7,(passa) L+ 17(pa,Sa)

Unfortunately, there is no explicit solution to this system of equations. However, we still can describe
how the key exogenous parameters—in particular, the real crime rates as captured by r, and the
officer’s favoritism in his social life as captured by r,—affect the officer’s behavior at any equilibrium
where the allocations are interior (i.e., the officer does not police or socialize with one group as much
as possible) and which meet a standard stability condition.'!

Proposition 5. In the model where both the policing and social allocations are endogenous, at any
stable interior allocation:

(i) As the officer’s social favoritism toward group A increases, he socializes with group A more, and
if £> 0 he polices group A less.

(i) As the crime rate of group A in the policing context increases or the crime rate of group B in the
policing context decreases, the officer spends more time policing group A and less time socializing
with group A.

While there may be multiple equilibria to the model—a point we discuss in Online Appendix
B—the comparative statics of Proposition 5 hold within any stable equilibrium. In words, this result
means that when we reintroduce the possibility that the officer will endogenously choose how he
allocates time in his social life, this magnifies the spillover between his policing and socializing choices
as there are now two feedback loops. In particular, his discriminatory policing causes him to socially
segregate and his social segregation causes him to police in a discriminatory manner. These choices
are based on his (unjustifiably) negative views about the relative propensity of one group’s members
to commit crimes.

One implication of Proposition 5 relates to the behavior of officers from different social groups.
For example, if police officers have some taste for in-group social interactions, then Officer 1 from
group A will have a higher r, than Officer 2 from group B. Then, part (i) of the proposition implies

"Online Appendix A.1 contains a formal definition, but the main idea is that starting at any equilibrium allocation, an
exogenous perturbation of the officer’s strategy (either the policing choice or socializing choice, or both) will cause the officer
to best respond in a way that moves him back toward the equilibrium allocation.
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that Officer 1 will socialize more with group A than Officer 2. Moreover, if £ > 0, Officer 1 will also
police group A less than Officer 2."

5. Policy interventions and the contact hypothesis

To the extent that coarse thinking is an empirically common phenomenon, this creates a particular
challenge for policing. Almost by definition, the work of policing entails negative contact with other
individuals. As we've shown in our analysis, if this negative contact is disproportionate across groups,
this can kick off feedback loops that lead to more social segregation and more discriminatory policing.

For a policy maker interested in counteracting these feedback loops, the fact that policing routinely
entails negative contact constrains the set of policy responses since she cannot realistically direct offi-
cers to have substantially fewer negative interactions while doing police work. Instead, the policy
maker could try to counteract officers’ negative interactions on the job with positive social interac-
tions. For example, she could implement programs that incentivize officers to spend time building
positive social ties with members of overpoliced groups. Alternatively, she could hire additional offi-
cers from an overpoliced group. This latter policy could create opportunities for positive social contact
among officers of different backgrounds, as well as increase the share of officers whose own social lives
cause them to have less biased beliefs in the first place.

Returning to our model, consider what would happen if the officer were subjected to a policy inter-
vention that aims to increase his positive contact with group A. In the main text, we will again simplify
the exposition by assuming the officer’s social allocation (s4) is exogenous. However, in Online
Appendix D, we show that the basic take-aways remain when we allow the officer to endogenously
choose his social allocations (albeit with more moving parts and notation).

So, suppose this intervention increases the amount he socializes with members of group A (s4). In
this situation, Proposition 3 might give reason to expect such an intervention could work at reduc-
ing policing disparities. Since the officer interacts with group A more often while on the beat, this
causes him to have excessively pessimistic views about crime among this group. In principle, this
could be corrected by increasing the amount of positive interactions. However, whether this persists
depends heavily on whether the policy intervention that increases his positive contact with group A
is permanent.

In Figure 3, we use the same parameter values as in Figure 2—namely, thatr, = 1,s, = 1/4,and
& = 1/2. Each panel depicts a 10-period dynamic process in the spirit of the right panel of Figure 2
except that they start at the equilibrium allocation depicted by the dashed lines in that figure (which
here we label p} and 7). In particular, we assume here that the officer chooses an allocation for some
time period, forms a new belief based on the experiences he has given that allocation, and then in the
next time period chooses the optimal allocation given this new belief.

The left panel shows what happens when the officer’s positive contact with group A is temporarily
increased for only one period. In particular, suppose that there is an intervention in which he is
required to spend half of his time socializing with group A during the first period (and only the first
period). Since we started by assuming that he spent a quarter of his time socializing with group A,
this effectively doubles his positive contact with group A for that one period.

This temporary change to his social life leads to a sharp change in his beliefs and behavior immedi-
ately after period 1, since he comes to believe the groups’ crime rates are more equal than he thought
before. However, since the intervention is only temporary, the officer (exogenously) goes back to
his relatively more unequal social life in the next period. As a result, he eventually returns to his
previously biased beliefs and discriminatory policing. The middle panel shows what happens if the
intervention lasts more than one period but is still temporary. A similar pattern as the left panel

"1t is also possible that £ varies by officer in ways that are correlated with officers’ identities.
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Figure 3. Dynamics of policing allocations and beliefs after three different policy interventions. In the left panel, the policy
intervention is a very short term (i.e., 1-period) increase in how much he socializes with group A; in the middle panel, the
policy intervention is a longer term (i.e., 4-period) increase in how much he socializes with group A; and in the right panel,
the policy intervention is a permanent increase in how much he socializes with group A.

emerges, although the change in behavior caused by the intervention persists for longer since the
intervention is longer.

The right panel shows what happens when the officer is subjected to a permanent change to his
social life. In this case, we assume the intervention permanently moves s, from 1/4 to 1/2. The effect
of this change actually increases over time, as the officer polices group A less and less as his beliefs
about the relative crime rates get more and more accurate. Eventually, this permanent intervention
causes his behavior to converge to a new permanent equilibrium with less discriminatory policing
and less social segregation.

Interestingly, interventions like these try to alleviate discrimination by taking advantage of the
belief bias that caused the discrimination in the first place. If the officer were not a coarse thinker, the
positive interactions caused by the policy intervention would not influence his beliefs about crime in
the policing context and thus wouldn't affect how he makes policing decisions.

5.1. Implications for specific policies

In general, the highest quality empirical evidence on interventions to increase positive contact
demonstrates modest reductions in discriminatory attitudes or behaviors (Paluck et al., 2019).
However, relatively few of these studies examine the effect of sustained contact or measure whether
effects attenuate over time. Our analysis highlights an important and under-explored factor that may
influence whether certain kinds of interventions have an impact on long-term behavior—namely,
whether the intervention permanently changes the parameters that determine equilibrium behavior.

In the context of policing, programs which lead to positive interactions between police and com-
munities for a single event, or for time spans on the order of days and weeks, likely have a modest
impact on police officers’ overall beliefs about that group. The positive contact may be memorable
and salient in the short-term, and in most experimental work on the contact hypothesis, this is when
outcomes are measured. But once officers go back to their “normal” interactions, our model suggests
that any effect of the intervention will diminish unless it changes beliefs so dramatically that it actu-
ally shifts the officer to a different equilibrium. Of course, the latter is only a possibility if multiple
equilibria exist in the first place.
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In contrast, if an intervention consistently and permanently puts officers into more positive contact
with groups while working (e.g., a community policing approach), this could have a corrective effect
on officers’ beliefs that persists, and even magnifies, over time as officers adjust their other work (and
potentially social) behavior. That said, even though our model suggests long-term interventions can
yield this particular benefit, we emphasize that there still may be downsides to such interventions,
especially if they do not have wide-spread support within policed populations (Blair et al., 2021).

A related class of policy reforms which have been heavily studied in the context of policing is
increasing the diversity of officer ranks. Across a variety of contexts, officers are typically less aggres-
sive and punitive toward in-group members (e.g., Antonovics and Knight, 2009; Ba et al, 2021;
Harvey and Mattia, 2024). Of course, policy interventions like this are best considered “compound
treatments” that potentially affect outcomes through a variety of causal pathways. But one plausible
set of pathways relates to the equilibrium dynamics we study above. For example, police officers from
historically underrepresented groups may be more likely to socialize with (and hence have more pos-
itive views toward) in-group members. Efforts to hire more officers like this may therefore directly
reduce discriminatory policing.

Perhaps more interestingly, hiring a more diverse police force can also affect the behavior of
other officers for reasons specifically tied to our theory. For example, Rivera (2024) shows that police
academy trainees who are randomly assigned to have more peers from minority groups in their train-
ing cohort subsequently make fewer “low-quality” arrests of members of those minority groups. Samii
(2013) finds similar results in a very different context: members of the Burundian military who were
exposed to a more diverse set of colleagues following an integration policy expressed less prejudice.

Future empirical work and policy interventions could test our theory more explicitly in several
ways. One direction would be to vary the duration of positive contact and measuring beliefs and
behavior of officers over time. We are also unaware of any work which looks at the relationship
between where officers live (or, more generally, who they socialize with) and their behavior on the
job.

Finally, on the more micro-level, future work could study whether those more predisposed to
coarse thinking are more prone to prejudicial beliefs and also more strongly affected by policy inter-
ventions aimed at increasing positive contact. Work in this vein could also attempt to measure the
beliefs that officers hold about the prevalence of crime among different groups, and to see if this cor-
relates with where they live, their own racial group, and behavior on the job. Finally, it may be possible
to design interventions to reduce coarse thinking; see Dube et al. (2025) for evidence that a training
program designed to help officers think through alternative explanations for situations led to fewer
discretionary arrests, particularly of Black subjects.

6. Conclusion

In this paper, we analyze a model of policing in which a police officer’s social life influences how
he makes decisions while policing two different communities. We relax the standard rational choice
assumption that the police officer has to have correct beliefs about crime rates across communities.
Instead, we allow the officer to have an intuitive behavioral bias in which he partially conflates his
experiences of crime while on the beat with his experiences of crime in his nonwork social life.

Our analysis shows how his decisions about how he allocates his time in his social life spill over
and affect how he polices members of two social groups. This occurs even though we assume that the
officer’s social life and work life are completely separate from one another. As a result, the officer ends
up overpolicing members of the group he spends less time socializing with in his personal life and
spends less time socializing with members of the group that he observes committing more crimes
when he is working as a police officer.

Finally, while our analysis focuses on the example of policing, it clearly has applications to other
contexts where discriminatory attitudes and behaviors are a source of concern and where positive
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contact may mitigate discrimination. For example, bureaucrats and other workers in domains such as
education (Levy and Razin, 2017), social work, and other areas of the criminal justice system may have
disproportionately negative (or positive) contact with individuals due to the nature of their jobs."
Applying the theoretical ideas to these domains also expands the range of potential empirical tests.

Supplementary material. The supplementary material for this article can be found at https://doi.org/10.1017/psrm.
2025.21. To obtain replication material for this article, https://doi.org/10.7910/DVN/GPST3C.
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