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Abstract

Using publicly-available traffic camera feeds in combination with a real-world field
experiment we examine how pedestrians of different races behave in the presence of
racial out-group members. Across two different New York City neighborhoods and
3,552 pedestrians we generate an unobtrusive, large-scale measure of inter-group racial
avoidance by measuring the distance individuals maintain between themselves and other
racial groups. We find that, on average, pedestrians in our sample (93% of whom were
phenotypically non-Black) give a wider berth to Black confederates, as compared to
white non-Hispanic confederates.



Introduction

In the United States and elsewhere, race is a salient feature of everyday social interactions.
Though places of residence, work, and study remain highly segregated along racial lines, with
white Americans especially isolated from Black Americans, some degree of racial contact is
particularly unavoidable in cities [I]. Whether they occur on the street, on public transit,
or in other public spaces, these encounters need not involve conversation or verbal exchange
to be significant. Social scientists have long argued that Americans behave differently in the
presence of racial out-group members than they do in encounters with their in-group, and
in a way that reflects a torrid history of institutionalized racism and segregation. Even as
the majority of Americans now reject explicitly racist messages [2, 3], and as individuals’
willingness to express racist attitudes on surveys has generally declined over time [4], white
Americans’ behavior belies persistent racial biases. This behavior need not be obviously
discriminatory; racial bias may in fact be more apparent in subtle, nonverbal spontaneous
behaviors than in more explicit behaviors [5HT7].

One such behavior is racial avoidance. Researchers have observed nonverbal, physical
manifestations of racial bias in the context of social conversations [§], seating distance [9],
and shared space invasion [10]. Prior studies have, however, largely relied on laboratory or
relatively small scale field studies that employ qualitative or coarse measurement techniques.
This study contributes a large scale field experiment-based approach to studying racial bias in
pedestrian interactions in highly naturalistic scenarios and settings. Using publicly-available,
real-time video feeds from New York City Department of Transportation (NYC DOT) traffic
cameras (https://nyctmc.org//), combined with confederates of different races, we address
a central social science question: How do members of different racial groups behave toward
each other in commonplace public encounters? In particular, we examine how members of
different groups navigate one another on the sidewalks of a major city, one of the few places

where interracial encounters regularly occur.


https://nyctmc.org//

Experimentally, we manipulate the presence of phenotypically Black and phenotypically
white young adult males on sidewalks in Manhattan, and measure the behavior of pedestrians
who pass by our confederates. Our measurement technique uses NYC DOT traffic cameras
to passively record pedestrian movements vis-a-vis the confederates. Our findings support
our hypothesis that, on average, pedestrians will give a wider berth to phenotypically Black
males than they do to phenotypically white non-Hispanic males.

This study offers several major contributions. Substantively, we document that pedestri-
ans in the United States actively avoid Black Americans on sidewalks which likely imposes a
psychological toll on a population already heavily burdened with historical and institution-
alized racism. Although we are not the first to suggest such a relationship, we do so using a
large field experiment in a common and important naturalistic setting. Not only do our de-
sign and measurement strategy make our findings more generalizable than previous studies,
but they also allow us to uncover subtle changes in walking trajectories, which underscores
one of the many ways implicit biases are physically manifested in everyday behavior. We
demonstrate one way scholars could study such behavior from afar without costly surveys.
Video camera feeds are available in many cities throughout the country, and researchers may
even set up their own cameras to systematically measure behavior. By combining a field
experiment with publicly available “big data,” we demonstrate the virtue of blending careful
research design with widely-available high-frequency data.

Social scientists have long described social behavior in terms of physical space [I1]. Peo-
ple utilize space in their environment in ways that reflect their attitudes towards others [12].
A large body of research — most prominently work on construal level theory [I3] — describes a
powerful link between social or psychological distance and physical distance [14, [15]. Individ-
uals tend to describe friends and in-group members as “close” and strangers and out-group
members as “distant” [16] — a phenomenon so pervasive that it has even been observed in
young children [I7]. Physical distance is not only central to how individuals speak about

others, it affects how people reason about and perceive physical distances between them-



selves and out-groups [I8-21]. The tendency to equate out-groups with “distant” manifests
in nonverbal behaviors, most notably physical avoidance. For example, white Americans put
more space between themselves and Black Americans in conversation than they do when
speaking with fellow whites [8,22]. Another form of avoidance is seating distance, which has
been used by social psychologists as a measure of racial bias in laboratory settings |23 24].

Interracial encounters have been a topic of academic interrogation since at least the mid-
dle of the twentieth century [25]. Neighborhood racial composition influences individuals’
behavior [26, 27]. In the now vast body of literature that includes observational and exper-
imental studies of racial contact and threat [28-30], less attention has been paid to one of
the most basic and common types of encounters — those that regularly occur on sidewalks
and street corners. These experiences are significant because they are quintessentially public
and nearly universal.

Here we focus on pedestrians. Early work on spatial displacement on sidewalks and in
public spaces emphasizes dominance behavior [31H33] and its evolutionary roots [34], per-
sonal space [35], and “gallantry” |36l [37]. Scholars have focused on gender differences as a
determinant of both power and gallantry in pedestrian encounters [31) B7-39]. Other fea-
tures that determine how pedestrians are treated include group size, occupational uniform,
age, physical weakness or disability, attractiveness, and cultural differences [40]. Though
researchers have described various interpersonal behaviors between Black and white indi-
viduals and used physical avoidance as both an indicator of prejudice and as a measure of
discrimination, studies of interracial pedestrian interaction are rare. Nearly forty years ago,
researchers examined responses to breaches in spatial etiquette by studying what happens
when Black confederates overtly violate social norms by blocking pedestrians’ way [10]. We
consciously depart from this paradigm with a more subtle and naturalistic intervention that
is designed to reflect an everyday scenario: confederates conform to social norms by standing
out of the way of pedestrian traffic, behaving as unimposing bystanders on public sidewalks.

Our study leverages an unobtrusive measure of individual-level behavior — live public



camera feeds from the city of New York — to understand interactions that are not typically
systematically observed. Images from these cameras, which allow NYC DOT staff and the
public to monitor live traffic conditions throughout NYC, were recorded for later process-
ing. The research sites are situated in two different Manhattan neighborhoods: the more
residential Upper East Side and more commercial Midtown East.

Three experimental conditions were implemented and recorded at each site. In the first
condition, two young phenotypically white adult male confederates stood facing each other,
in conversation, in a designated spot within camera view for 15 minutes. In the second
condition, a pair of young phenotypically Black adult male confederates took their place —
standing in the same spots, such that the distance between them was equidistant across race
conditions — for the same period of time. In the third (baseline) condition, no confederates
were present for the same period of time, recorded the same way as in the first two conditions.

Confederates in each pair were dressed similarly to those in the other pair, and were
similar in height, weight, and age, such that between-pair differences were minimized. Steps
were taken to ensure that confederates behaved identically across conditions. They were
instructed to talk about the same, non-political topic and monitored to make sure that they
did not deviate from this protocol. As shown in Figure [I| confederates were positioned
such that they created a slight bottleneck which funnels pedestrians into the treatment area

without obstructing their movement.

Results

Figure 2| presents the average treatment effect (ATE) of the presence of Black confederates in
both locations (black), on the Upper East Side (dark grey), and in Midtown (light grey), re-
spectively. Our main outcome measure (“standardized pedestrian deviation”, or SPD) reflects
the deviation of a pedestrian from the confederate location as a proportion of the sidewalk
width, as detailed in the Supplemental Information, Section The leftmost panel in-

cludes all pedestrians, while the rightmost includes only those identified as non-Black. In
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the top panels, each ATE reflects a simple difference-in-means, calculated by estimating a
bivariate OLS regression of SPD on an indicator for whether the confederates present are
phenotypically Black or not. The bottom panels report covariate-adjusted average treat-
ment effects (CTE), with controls for pedestrian race and gender, 45-minute time block,
and indicators for pedestrians traveling in groups or pairs on the Upper East Side and for
pedestrian race and time block in Midtown. Thicker and thinner lines reflect 90% and 95%
confidence intervals, respectively, bootstrapped to account for dependence within 15-minute
clusters (the unit at which randomization occurred) using a wild block bootstrap [41]. Note
that this approach is highly conservative: though clustered standard errors are appropriate
when clusters of units, rather than individual units, are assigned to treatment [42], in our
setup it is implausible that pedestrians receiving treatment towards the end of a 15-minute
time block are dependent on those treated at the beginning.

Across both locations, estimated treatment effects are generally consistent with pedes-
trian avoidance of Black confederates relative to white. In the left-hand panel of Figure
pooling across the two neighborhoods, pedestrians deviate by, on average, 3.43% of the side-
walk width (t3417 = 2.403,p = 0.016,5 = 0.032, C'ly5, = [0.006,0.059], without controls,
t3390 = 5.167,p < 0.001, 8 = 0.034, C'lg5, = [0.021,0.047] with controls), or around 4 inches,
in the presence of Black confederates. On the Upper East side, estimated effects do not
attain statistical significance at conventional levels; point estimates reflect that pedestrians
move away between 3.19% and 3.93% of the sidewalk width (t514 = 0.751,p = 0.453,8 =
0.032, C'lys5% = [—0.052,0.115] without controls, t404 = 1.223,p = 0.222, 5 = 0.039, Clgs5, =
[—0.024,0.102] with controls), or between 3.1 and 3.8 inches, but are too noisy to reject
the null hypothesis of no racial avoidance. In Midtown, pedestrians deviate between 3.24%
and 3.47% of the sidewalk width (t290; = 2.620,p = 0.009, = 0.032, C'Igs5, = [0.008,0.057]
without controls, toges = 5.128,p < 0.001, 5 = 0.035, C'lgsy, = [0.021,0.048] with controls),
amounting to between 4.1 and 4.4 inches.

When subsetting to non-Black pedestrians, who make up 93% of our sample, our results



do not meaningfully change. In the right-hand panel of Figure 2| when pooling across the
two neighborhoods, point estimates reflect that non-Black pedestrians move away between
3.30% and 3.70% of the sidewalk width (¢3247 = 1.972,p = 0.049,5 = 0.030, Clos9, = [<
0.001,0.059] without controls, t3149 = 3.890,p < 0.001,3 = 0.033,Clgs%, = [0.016,0.050]
with controls), or between 3.8 and 4.3 inches. On the Upper East side, point estimates
reflect that non-Black pedestrians move away between 2.17% and 3.94% of the sidewalk
width (t483 = 0.473,p = 0.567, 8 = 0.022, C'ly5, = [—0.053,0.096] without controls, t396 =
1.400,p = 0.162, 8 = 0.039, C'lg5%4 = [—0.016,0.095] with controls), or between 3.8 and 6.6
inches, but only the latter estimated effect attains statistical significance at conventional
levels. In Midtown, non-Black pedestrians deviate between 3.20% and 3.22% of the sidewalk
width (ta756 = 2.015,p = 0.044, 5 = 0.031, C'ly5 = [0.001,0.062] without controls, tor5; =
3.762,p < 0.001, 8 = 0.032, Clysy = [0.015,0.049] with controls), or around 4 inches, in the
presence of Black confederates.

Additional preregistered hypotheses are also tested in Table [Il These include hypotheses
that the wider berth predicted by the racial avoidance hypothesis will be more pronounced
in predominantly white neighborhoods (Neighborhood Outgroup Salience) and among white
pedestrians (Pedestrian Outgroup Salience). Comparing “All Pedestrians” to “Non-Black
Pedestrians” in the “Both Locations” subsection, we find no meaningful difference in the
birth given by non-black pedestrians as compared to all others. We also find essentially no
difference between our Upper East Side and Midtown locations. Thus, we find very little
support for our Neighborhood and Pedestrian Outgroup Salience hypotheses. Please refer
to Section for a more detailed discussion.

Finally, we expected all pedestrians would move further away from our confederates as
compared to the baseline object (Obstruction Avoidance). We also expected that women
would move further away from our male confederates as compared to men (Gender Hetero-
geneity). Section explains each of these hypotheses more fully. In that Section, we find

strong statistical support for the first, meaning pedestrians move significantly further away



from our confederates (t3417 = 5.710,p < 0.001, 8 = 7.549, C'lgse, = [4.957,10.140], without
controls, t3300 = 5.704,p < 0.001, 5 = 7.561, Clyse, = [4.962,10.159]). We also find support
for our gender heterogeneity hypothesis, with women moving further away from our confed-
erates as compared to men (toos = 1.713,p = 0.088, 8 = 4.883, C'lgsy, = [—0.735,10.501],
without controls, tos = 3.862,p < 0.001,8 = 11.272,Clys = [5.510,17.035]). However,
we were only able to test the gender heterogeneity hypothesis using our Upper East Side

location, so it is unclear the extent to which this result is generalizable.

Discussion

Our findings are indicative of racial avoidance. Even in a highly-stimulating and densely
populated locale pedestrians systematically change their behavior in observable ways in the
presence of racial out-groups. The effects we measure may in fact represent a lower bound; if
such behavior is detectable in NYC, pedestrian racial avoidance is likely even more pervasive
in more racially-conservative environments. Moreover, we isolate this effect both with and
without controls, suggesting our results are not dependent on specific model corrections.

These findings comport with our pre-registered hypotheses and are consistent with well-
established theories of outgroup bias and threat, as well as evidence that young Black men
in particular are stereotyped as threatening [43-45]. They are also consistent with evidence
from across the social sciences that who and what we encounter as we move through space
matters for a wide range of political and social outcomes. An experience as seemingly trivial
as passing someone of another race or social class on a city sidewalk can have meaningful
implications for decision-making [46].

Links between non-verbal measures of prejudice and more explicit behavioral indicators of
racism are well-established. Physical avoidance in particular has been shown to track racial
bias in the laboratory. For example, researchers have used immersive virtual environments to
demonstrate that implicit prejudice against an ethnic out-group (as measured by an implicit

attitude test, or TAT) predicts avoidance behavior [47], and that racial avoidance behavior
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(interpersonal distance and head orientation in a virtual encounter) predicts aggressiveness
and hostility towards Black males in a subsequent virtual gunfight [48]. This body of work
suggests that what is at stake is much more than a few inches of sidewalk space. One
alternative interpretation of our findings is that pedestrians are “giving people space” rather
than avoiding them. We reject this interpretation, and point to the literature on proxemics,
which focuses on how people use space during social interactions, and demonstrates physical
avoidance of stigmatized groups in a variety of contexts, linking patterns of avoidance to
implicit measures of prejudice (see [49] for a review).

Our study remains subject to several limitations. As is the case in most field studies,
research subjects do not represent a random sample of the population. Pedestrians on our
selected Manhattan street corners are likely to be wealthier, better educated, and more
politically Left-leaning than the average American. These traits may or may not make
subjects less prone to racial avoidance. Technical and feasibility constraints limit our ability
to estimate pedestrian race and perfectly measure actual physical distances in the camera
feeds. Future research might make use of high-definition video feeds now available in other
locales, or researchers might employ their own cameras.

Our study also carries important implications. First, we document systematic racial
avoidance in the real world, a finding that is highly consistent with the narratives voiced
by people of color, for whom stereotype threat [50] and ‘micro-aggressions’ carry pernicious
consequences [51]. Avoidance experienced by Black individuals, day in and day out, likely
imposes a psychological toll on a population that already carries the extra burden of historical
and institutionalized racism, eroding mental and physical health. Moreover, pedestrian racial
avoidance can be both a cause and consequence of misattributions of threat. The very
public, widespread, and chronic occurrence of pedestrian racial avoidance may have spillover
effects that influence others’ behavior in subtle but destructive ways [52]. For example,
law enforcement — even if trained to recognize their own implicit biases — may implicitly

or explicitly detect bystander behavior and overestimate the level of threat posed by Black



Americans in ambiguous situations.

Second, we develop a method that allows researchers to study mass pedestrian behavior
in the real world, and which can be used anywhere that cameras capture pedestrians in
their feeds. Openly accessible video feeds are increasingly ubiquitous, yet under-utilized as
a research tool [53]. By combining our measurement strategy with field experiments future
scholars can replicate our study in different neighborhoods, and with different confederate

characteristics, such as socioeconomic status, gender, ethnicity, and age.

Methods

This research complies with all relevant ethical regulations, and received approval from
the University of Iowa Institutional Review Board (protocol # 201706768), with a reliance
issued by the University of California, Merced Institutional Review Board. In doing so,
we asked for informed consent to be waived. This was done for three reasons. First, we
use publicly available camera feeds which record pedestrians every day without obtaining
informed consent, meaning there is not the same expectation of privacy in this setting as
opposed to in settings such as research laboratories. Second, the facial features of specific
pedestrians are nearly impossible to discern from camera images. This in addition to the way
the results are reported — in the aggregate — means there is limited risk for the pedestrians
involved. Finally, obtaining consent would have required stopping pedestrians, which is
invasive and likely infeasible.

Traffic cameras in the Upper East Side and Midtown neighborhoods were selected based
on several factors: visibility of a large swath of unobstructed sidewalk, camera angle and
image quality. These neighborhoods and the camera selection process are described in the
Supplemental Information, Section [S2]

The conditions were block randomized to control for natural fluctuations in pedestrian
flow that occur throughout the day, such as lunchtime and commuting hours. That is, each

day was divided into 45-minute blocks, and the order in which the three conditions were



implemented within a block was randomized. The experiment took place over the course
of two weekdays. On the first day, five 45-minute blocks were implemented in immediate
succession at a pre-determined location in Midtown. On the second day, the same procedure
was repeated — and the order re-randomized — at the Upper East Side location. Finally, all
measurements were taken from distinct samples using two-sided tests.

As the experiment occurred, a research assistant (RA) on site unobtrusively identified
phenotypically Black pedestrians as they passed the fixed confederate location, a task that
was independently validated for one site using the recorded video, as detailed in the Sup-
plemental Information, Section Based on a power analysis informed by a pilot study
conducted at a different intersection in Manhattan, we established and pre-registered a tar-
get sample size of 1,350 pedestrians over 225 minutes of video. Ultimately we recorded 225
minutes at each location, capturing 776 pedestrians on the Upper East Side and 4,632 in
Midtown. Of the 776 pedestrians identified on the Upper East Side (by condition: Npjcx =
253; Nyhite = 263; Neontrol = 260), 48 (by condition: Npjack = 9; Nyhite = 17; Neontrol = 22)
were said to be Black or African American by our RA on the day of the experiment.
This same RA identified 230 phenotypically Black pedestrians in Midtown (by condition:
Nglack = 57; Nyhite = 88; Neontrol = 85), representing 4.97% of the 4,632 pedestrians tracked
at that location (by condition: Ngjack = 1447; Nynite = 1456; Neontrol = 1729). In the Supple-
mental Information (see Section we show balance in the proportion of Black pedestrians
across experimental treatments. In the Supplemental Information (See Section we
also present analyses of inter-coder reliability with respect to the pedestrian race coding. All
confederates and RAs were blind to the researcher hypotheses.

Recovering measurements from a photograph, or from any two-dimensional representation
of a three-dimensional world, is difficult due to well-known features of perspective: objects
appear smaller as distance from the observer increases, and perceived distance is distorted by
the angle of vision. Thus, in a given frame of video, on the portion of sidewalk towards the

top of the image (further away from the camera) a single pixel represents a greater distance
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than a pixel toward the bottom of an image (closer to the camera). As a pedestrian moves
along the sidewalk, the relationship between pixels and actual distance on the ground changes
as they progress from background to foreground. The nature of this dynamic relationship,
furthermore, is dependent on the camera angle and zoom, which differs by location. Most
relevant for our study, measuring the actual distance between individuals on a sidewalk is
complicated by distortions due to the cameras’ angled position, rather than it being located
directly overhead. Although we cannot solve this problem, we take steps to show that it
does not invalidate our experimental findings.

As preregistered, we consider the relationship between the pedestrian and a neutral,
baseline object, located on the other edge of the sidewalk, directly adjacent and parallel to
the confederates. For each frame of video, we subtract the distance (in pixels) from a given
pedestrian to that object (“baseline distance”) from the distance from that pedestrian to the
confederate (“confederate distance”). This value is a rough proxy for how far a pedestrian is
from the confederate location relative to the baseline object when the three points appear
on the same visual plane.

We provide evidence of the validity of this approach in Section of the Supple-
mental Information. This validation exercise is based on the idea that a camera located
directly above the confederates, providing a “bird’s eye view,” yields the equivalent of a
two-dimensional representation of the scene; from this view, one could directly measure
distances from the confederates to pedestrians without distortions due to camera angle or
perspective. As described in more detail in the Supplemental Information (see Section ,
we use agent-based modeling and three-dimensional models of our experimental locations to
demonstrate that the SPD yields the same results regardless of whether images reflect the
original camera angle or a “bird’s eye view” in an animated simulation. The average treat-
ment effects calculated using these two camera perspectives are nearly identical, suggesting
that our measurement approach is appropriate in the context of a randomized experiment.

Since distortions due to perspective are minimized when a pedestrian is on the same
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visual plane as the confederates, we use only the measurement for each pedestrian that is
closest to the confederate location in our main model specifications. We preregistered our
intent to use only the closest observation, and anticipated using pixel distance to identify
the closest observation. However, we discovered when implementing a validation exercise
suggested by a reviewer that using pixel distance for this purpose does not always reveal
the pedestrian observation that is closest in actual distance. Thus, we use “closest point”
frames identified by RAs, as detailed in Section of the Supplemental Information. The
accuracy and reliability of these visual assessments is demonstrated in Section of
the Supplemental Information. We also show in the Supplemental Information (see Section
that our findings are not sensitive to the decision to use a single observation for each
pedestrian; models utilizing all observations for each pedestrian yield the same substantive
conclusions.

Pedestrians were manually tracked on the recorded camera images using the Fiji distribu-
tion of ImageJ. We consider only pedestrians who crossed between the confederates and the
baseline object, and focus on those who are within close proximity to, and are not separated
by a physical barrier from, the confederates. The setup, measurement strategy, and manual
tracking protocol are further detailed in Section [S3| of the Supplemental Information.

Our main outcome measure (SPD) is explained in greater detail in the Supplemental
Information (see Section and reflects the deviation of a pedestrian from the confederate
location as a proportion of the sidewalk width. We standardize by sidewalk width — 126 and
96.5 inches wide at the Midtown and Upper East Side locations, respectively — to make
results from the two sites more comparable, as pedestrian behavior is in part dependent on
the amount of room one has to maneuver. To obtain estimates of pedestrian avoidance in
inches, we divide the pedestrian deviation in pixels by the pixel width of the sidewalk, and
then use the actual sidewalk width at the plane at which the confederates are standing to
convert that percentage to inches. Note that the main specifications involve comparisons

between the Black and white conditions only; data from the pure control (no confederate)
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condition are not used. In the Supplemental Information (see Section we discuss these
results, which demonstrate how pedestrian behavior changes in presence of confederate of
either race relative to a baseline object. All statistical tests are two-tailed.

Protocol registration: Study design and hypotheses were registered with EGAP:
http://egap.org (ID # 20170616AA) on June 16, 2017. Our preregistration plan can be
found at this URL: https://osf.io/vtqez (Accessed on August 11, 2020).

Photographs on pages [XXX] used with permission of the City of New York. A copyright
notice should appear in the following format: “(@©2017. New York City Department of

Transportation. All rights reserved.”

Data and Code Availability

Data availability: All data necessary to replicate the analyses and figures in this paper
and supporting information are available at https://dataverse.harvard.edu/dataset.

xhtml?persistentId=doi:10.7910/DVN/YIQEUK.

Code availability: All code necessary to replicate the analyses and figures in this paper
and supporting information are available at https://dataverse.harvard.edu/dataset.
xhtml?persistentId=doi:10.7910/DVN/Y9QEUK. R (open source, version 4.1.0) was used

for data analysis.
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Tables

Figure Legends/Captions

Figure 1: Experiment Set-Up and Example Tracking Images

Note: Camera images from Midtown (panels A and C), and Upper East Side (panels B and
D) locations. The original images were provided by the New York City Department of
Transportation (Source: https://www.nyc.gov/html/dot/html/home/home.shtml). In
the top row, confederates are referenced in red, pedestrians in blue, and the baseline object
in green. Pedestrians in all images are numbered for the purpose of manual tracking. All
markings are not on the original images.
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Table 1: Treatment Effects for New York City Sidewalk Experiment

Black Confederates

Present () t-statistic ~ df  p-value 95% CI
Both Locations
All Pedestrians
With Controls 0.034 5.167 3322 <0.001  [0.021, 0.047]
Without Controls 0.032 2.403 3417 0.016 [0.006, 0.059]
Non-Black Pedestrians
With Controls 0.033 3.890 3149 <0.001  [0.016, 0.050]
Without Controls 0.030 1.972 3241  0.049  [<0.001, 0.059]
Upper East Side
All Pedestrians
With Controls 0.039 1.223 424 0.222 [—0.024,0.102]
Without Controls 0.032 0.751 514  0.453  [-0.052,0.115]
Non-Black Pedestrians
With Controls 0.039 1.400 396  0.162 [—0.016,0.095]
Without Controls 0.022 0.573 483  0.567  [—0.053,0.096]
Midtown
All Pedestrians
With Controls 0.035 5.128 2895 <0.001  [0.021,0.048]
Without Controls 0.032 2.620 2901  0.009 [0.008, 0.057]
Non-Black Pedestrians
With Controls 0.032 3.762 2751 <0.001  [0.015,0.049]
Without Controls 0.031 2.015 2756 0.044 [0.001, 0.062]

Note: Treatment effects from OLS regressions of standardized pedestrian deviation on an indicator for
whether the confederates present are Black (versus white). Positive values indicate deviation from Black
confederates relative to white confederates as a proportion of total sidewalk width. Average treatment effects
are shown in the rows labeled “Without Controls.” In the rows labeled “With Controls,” we condition the
treatment effect on pedestrian characteristics and time block fixed effects. All statistical tests are two-tailed
and confidence intervals are bootstrapped to account for dependence within 15-minute clusters.
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Figure 2: Pedestrians Give a Wider Berth to Black Confederates

Note: Treatment effects from OLS regressions of standardized pedestrian deviation on an
indicator for whether the confederates present are Black (versus white). The top panels
(ATE) reflect simple differences-in-means while the bottom panels (CTE) include controls
for pedestrian characteristics and time block fixed effects. Positive values indicate deviation
from Black confederates relative to white confederates as a proportion of total sidewalk
width. Black () denotes both locations (N = 3419; Npon—Biack = 3208), while dark grey
(@) and light grey ([]) correspond to the Upper East Side (Nu; = 516; Nyon—Brack = 448)
and Midtown (Nu; = 2903; Npon—Biack = 2758), respectively. For the Upper East Side, all
variables other than the treatment indicator were coded by a graduate research assistant at
a later date (see Supplemental Information, Section . There were also six pedestrians
in the Upper East Side who were identified as outliers by the same RA. Although these are
excluded in this figure, their inclusion does not change our substantive results (see
Supplemental Information, Section [S5.4). Thicker (=) and thinner (—) lines represent 90
and 95-percent confidence intervals, bootstrapped to account for dependence within
15-minute clusters. All reported statistical tests are two-tailed. Table [Ij reports the full
statistical results, including all coefficients, p-values and confidence intervals.
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