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Significance

Amid calls for police officers to 
de-escalate encounters with 
Black citizens, this work sheds 
light on when and how car stops 
escalate, as well as their 
psychological impact on Black 
men. Our analysis of police 
body-worn camera footage 
reveals that stops ultimately 
resulting in escalation differ in 
their conversational structure in 
the earliest moments of the 
encounter: in as little as the first 
45 words the officer speaks. 
Listening to these escalated 
encounters evoked anxiety, 
suspicion, and worry about 
officer use of force for Black 
men, who are disproportionately 
subjected to escalated outcomes. 
The findings reported here not 
only inform approaches to 
de-escalation but also 
demonstrate the power and 
promise of systematic footage 
review more broadly. To improve 
police–community interactions, 
we could start by examining 
them.
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Across the United States, police chiefs, city officials, and community leaders alike have 
highlighted the need to de-escalate police encounters with the public. This concern about 
escalation extends from encounters involving use of force to routine car stops, where 
Black drivers are disproportionately pulled over. Yet, despite the calls for action, we know 
little about the trajectory of police stops or how escalation unfolds. In study 1, we use 
methods from computational linguistics to analyze police body-worn camera footage 
from 577 stops of Black drivers. We find that stops with escalated outcomes (those ending 
in arrest, handcuffing, or a search) diverge from stops without these outcomes in their 
earliest moments—even in the first 45 words spoken by the officer. In stops that result 
in escalation, officers are more likely to issue commands as their opening words to the 
driver and less likely to tell drivers the reason why they are being stopped. In study 2, we 
expose Black males to audio clips of the same stops and find differences in how escalated 
stops are perceived: Participants report more negative emotion, appraise officers more 
negatively, worry about force being used, and predict worse outcomes after hearing only 
the officer’s initial words in escalated versus non-escalated stops. Our findings show that 
car stops that end in escalated outcomes sometimes begin in an escalated fashion, with 
adverse effects for Black male drivers and, in turn, police–community relations.

policing | race | escalation | natural language processing (NLP) | body-worn cameras

The killing of George Floyd, after a Minneapolis police officer forcibly removed him from 
his car for using a counterfeit $20 bill at a local store, led to the largest racial justice 
movement of the 21st century (1). Millions bore witness to the power of the camera to 
capture police–community interactions as they go awry (2). This filmed incident, perhaps 
more than any other, highlighted the need to reimagine public safety and renewed calls 
for police de-escalation training nationwide (3).

Yet, concerns about racial justice and police escalation can arise even when no force is 
used, and even in everyday, police–community encounters. The most common way members 
of the public come into contact with police is through car stops. Nearly 18.7 million drivers 
are stopped by police each year in the United States (4). Yet, not all groups share the same 
experience. In addition to being stopped at higher rates, Black drivers are more likely to be 
handcuffed, searched, and arrested than any other racial demographic (4–7). In fact, their 
stops are more likely to include these escalated outcomes even though they are much more 
likely than White drivers to be stopped for purely discretionary reasons (e.g., expired reg-
istration, broken license plate light) that pose little threat to public safety (8).

From the very beginning of the stop, then, Black drivers may experience fear and 
anxiety about what could unfold, regardless of the reason for the stop. Will I be hand-
cuffed? Will I be searched? Will I be arrested? What cues in the interaction might Black 
drivers use to assess the probability of such outcomes? And to what extent might such 
outcomes increase Black drivers’ worry about force? The current studies were designed 
to address these questions.

Much of what we know about Black Americans’ attitudes toward policing involves their 
general views and experiences relative to other groups. For example, according to a 2021 
Gallup Poll, only 27% of Black adults express “a great deal of confidence” in police, as 
compared to 56% of White adults (9). According to a recent Pew Survey, Black adults are 
also significantly more likely to report being subjected to unfair police stops because of 
their race (44%) than White adults (9%) (10).

Yet, we know little about how Black drivers experience police contact in the moment. 
During a police stop, to what are Black drivers attuned as the interaction begins—The 
officer’s demeanor? Their own emotions? Their concerns about how the stop will end? Is 
there a linguistic signature to escalated stops—a manner in which officers speak to drivers 
that can telegraph the outcome of a stop well before that outcome occurs? How quickly 
does this signature emerge? And how quickly can drivers assess it?
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Such questions have been nearly impossible to answer in the 
past. Now, with the widespread use of police body-worn cameras, 
we can begin to track the linguistic signature of escalated stops 
for the first time, as well as measure Black drivers’ reactions to the 
language officers use in those stops.

The footage from these cameras allows us to directly observe 
each interaction as it progresses. We can play the recordings from 
these stops for others, effectively placing them in the seat of the 
driver—exposing them to what the driver heard. We can compu-
tationally analyze officers’ language across hundreds (sometimes 
thousands) of cases to look for patterns. The camera not only 
allows us to lift the lid on what happens in horrific cases like Floyd 
but also on the mundane and ordinary, to understand the extent 
to which they too are fraught.

In the current work, we ask whether police stops involving a 
driver who is eventually searched, handcuffed, or arrested—what 
we call “escalated” interactions—are distinguished in the earliest 
moments of the encounter from non-escalated interactions 
(where none of these police actions occur). In study 1, we use 
natural language processing (NLP) models to determine how 
officers speak differently across escalated and non-escalated stops. 
In study 2, we examine how Black drivers react differently to 
these two classes of stops.

Data

We began with 588 vehicle stops of Black (192 F, 396 M) drivers 
conducted over the course of 1 mo in a medium-sized racially 
diverse US city. Nearly one out of six (15.3%) Black drivers 
stopped in this month were either arrested, searched, or hand-
cuffed, whereas less than 1% of White drivers experienced one of 
these outcomes. Given that 97.8% of the drivers who experienced 
one of the three escalated outcomes were Black, we limit our 
sample of analysis to Black drivers only (SI Appendix, Study 1 
Description of Data and Sampling).

Each car stop, which captures the interaction between the driver 
and the primary officer conducting the stop, was recorded on a 
police body-worn camera, professionally transcribed, and diarized. 
Of the 588 stops of Black drivers, we eliminated the only two 
stops that involved police use of force, as our work focuses on 
escalated stops that are relatively routine. In addition, we elimi-
nated nine stops that included words or phrases directly conno-
tative of the stop outcomes in the initial words spoken by the 
officer (e.g., “arrest”, “handcuff”, “I’m going to conduct a search”, 
etc., for details, see Materials and Methods and SI Appendix, Study 
1 Description of Data and Sampling).

This final sampling criterion resulted in a total of 577 stops of 
Black drivers (191 F, 386 M) for our analyses (see Table S2, SI for 

officer and driver demographics). Of the 577 stops, there were 76 
searches, 56 handcuffings, and 24 arrests conducted across a total 
of 81 stops (10 F, 71 M) resulting in one of these three escalated 
outcomes. 81.6% (62 of 76) of the searches conducted on Black 
drivers did not result in the discovery of any firearms, drugs, or 
other incriminating evidence.

Study 1: Linguistic Signature of Officer Speech 
in Escalated Stops of Black Drivers

We first consider how officers communicate with Black drivers in 
the earliest moments of escalated and non-escalated stops by draw-
ing on a linguistic model of one aspect of dialog structure: the 
institutional dialog act (11). Dialog acts are an extension of the 
traditional linguistic notion of speech acts and represent both the 
speaker’s intent (to ask a question, to issue a command, etc.) and 
the role the utterance plays in the surrounding dialog context, 
such as the expectations that it sets up for what comes next in the 
dialog. Institutional dialog acts are further enriched by the notion 
that in institutional settings, the acts that speakers choose are 
sensitive to their institutional roles (e.g., officer–driver, teacher–
student, doctor–patient) and the tasks they are performing (12). 
In the context of car stops, police officers, for example, ask for 
documents, state the reason for the stop, or issue sanctions. How 
does the distribution of such dialog acts differ between escalated 
and non-escalated stops?

Where prior studies of police–citizen interactions have generally 
considered broad interactional variables like respect (13) or accom-
modation (14, 15), our approach captures whether, when, and in 
what sequence concrete institutional speech acts occur. This offers 
a more fine-grained and dynamic structural model of the interac-
tion, tracking the temporal progression of vehicle stops through 
different acts. In so doing, we capture aspects of these interactions 
that are central to procedural justice (16–19): whether officers are 
transparent in providing the reason for a stop early in the inter-
action, or whether officers press drivers with accusatory questions 
or authoritative commands.

Specifically, we examine six institutional dialog acts developed 
by prior work (11), which analyzed body-worn camera transcripts 
of vehicle stops from a medium-sized police department in a racially 
diverse city. These dialog acts were developed based on a data-driven 
analysis of vehicle stop transcripts together with the procedural 
justice and conversational analysis literatures (14, 15, 20–23). 
Examples of each act from our data are shown in Table 1.

We use these six institutional dialog acts as a window into officer 
language in the earliest moments of car stop interactions: the first 
45 words spoken by the officer to the driver during each stop. On 
average, these first 45 words constitute the initial 5% of the words 

Table 1. Examples of institutional dialog acts from officer speech
Institutional Dialog Act Examples From Officer Speech

1 Greeting: greeting or identifying themselves as law enforcement Hi, good morning. I’m officer [name] with the [city] 
police department.

2 Reason: explaining the offense for which driver is being stopped The reason I stopped you is because your headlight 
is out in the front.

3 Documentation: requesting driver’s documents, such as identifica-
tion or insurance

Do you have your driver’s license on you?

4 Details: asking about personal or demographic information (name, 
address, age, etc.)

What’s your last name? Is this your current address? 
How old are you?

5 Orders: imperative statements commanding the driver Keep your hands on the wheel; turn the car off.

6 Legitimacy: questioning the driver’s legitimacy typically pertaining to 
their presence (why are you here), actions or behavior (what are 
you doing), or ownership of property (is this your car?)

What were you guys doing? Whose car is this?
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spoken by the officer to the driver and comprise about the first 
27 s of the stop (for details on selecting officer word threshold, 
see Materials and Methods).

Two research assistants (blind to condition) hand-annotated 
and counted each institutional dialog act in the first 45 words 
spoken by the officer to the driver for each of the 577 stops of 
Black drivers. Annotation agreement on all dialog acts [based on 
weighted squared kappa (κ)] ranged from moderate to strong 
agreement (0.6 ≤ k ≤ 0.90) with the exception of Documentation 
and Details, which had lower consistency (k = 0.533, k = 0.555, 
respectively) (24). All discrepancies between the two annotators 
were manually verified and resolved by a third annotator. For more 
details on annotation agreement, see Materials and Methods.

To understand how officers adhere to institutional dialog norms 
when talking to Black drivers, we draw on prior work that shows 
how initial dialog strategies in conversations could be used to 
predict future toxicity and other problems in conversations online 
(25). We built a logistic regression model to test which of these 
six dialog acts were associated with escalated vs. non-escalated 
stops. Our model controlled for the driver’s and officer’s gender 
(M, F), the officer’s race (Black, White, Other), and neighborhood 
crime statistics based on the stop location. Based on the model 
results in Table 2, in their first 45 words—in roughly their first 
27 s of speaking—officers in escalated stops of Black drivers are 
significantly more likely to give orders (Odds Ratio = 1.29,  
B = 0.26, 95% CI = [0.08, 0.44], P = 0.005) and less likely to 
provide reasons for the stop (OR = 0.48, B = -0.74, CI = [−1.36, 
−0.11], P = 0.02) compared to officers in non-escalated stops. 
Results were similar when control variables were removed 
(SI Appendix, Table S7).

Alongside these hand-annotated analyses, we tested whether nat-
ural language processing (NLP) models could accurately distinguish 
escalated from non-escalated stops based only on the officer’s initial 
words. We split our data into a training set and test set and built a 
series of models (e.g., logistic regression, random forests, support 
vector machines, neural BERT classifiers) to predict whether a stop 
was escalated vs. non-escalated based solely on the same 45 words 
(SI Appendix, Predicting Escalated Outcomes with Humans and NLP 
Models). Our best-performing neural classifier (DeBERTa V3) could 
predict whether an unseen stop had an escalated outcome with 
70.83% accuracy (95% CI: 68.90, 72.60) on an equally balanced 
test set. These results provide further evidence of structural differ-
ences in the earliest moments of escalated interactions.

The fact that the initial words an officer speaks during a car stop 
can presage an escalated outcome suggests that escalation need 
not build over the length of the stop: stops that ended in escalation 
often began in escalation. Could officers’ language in these 
encounters simply reflect their reaction to drivers’ combative lan-
guage and actions? Perhaps. However, this account is not sup-
ported by the data. A content coding of drivers’ language in our 
thin slices of escalated encounters found no instances where the 
driver refused to comply with an officer’s command or answer an 
officer’s question (see SI Appendix, Table S10 for details). Instead, 
the overwhelming majority of utterances are direct responses to 
officers: responses to questions, verbal acknowledgments of com-
pliance, or explanations proffered for their behavior.

Nor do our results appear to be driven by officers’ prestop deci-
sions to search or arrest drivers with outstanding warrants or with 
probable cause for more serious offenses. In fact, 94% of the inter-
actions in our dataset were identified as stops for traffic violations 
(e.g., having a broken taillight, rolling through a stop sign) rather 
than probable cause by the conducting officer, and the linguistic 
differences we observed between escalated and non-escalated stops 
persisted after controlling for the officer’s stated legal justification 
for the stop (SI Appendix, Table S9 for details). We note, however, 
that stops often blur the line between investigation and traffic 
enforcement. It is impossible to ascertain the totality of an officer’s 
knowledge and motivation in conducting any particular stop, and 
an officer may use a traffic violation as a legal pretext to detain a 
driver they wish to investigate (26, 27). Thus, neither the reason 
listed by the officer in stop records nor what they communicate 
to the driver necessarily characterize the full motivation for the 
stop. While we cannot know the full reason for any given stop, 
study 1 suggests that officers’ language early in the stop is indic-
ative of how the stop may end, even in stops where there is no 
evidence to suggest probable cause.

From the perspective of those stopped by the police, and par-
ticularly of Black drivers, this ambiguity further heightens the ten-
sion of encounters with law enforcement. Providing the justification 
for a stop earlier rather than later in a stop comports with ideals of 
transparency and trustworthiness (21, 28, 29) and could bring the 
tension down. Yet, compared to non-escalated stops, we find that 
officers in escalated stops were 2.5 times more likely not to provide 
a reason for the stop (38% vs. 15%) and were nearly three times 
more likely to initiate the stop with an order (22% vs. 8%). Do 
these linguistic differences—which seem to undermine police 

Table 2. Full logistic regression model (N = 577; Outcome: Escalated stops)

Independent Variables B
Odds 
Ratio 95% CI S.E. P

Institutional Dialog Acts Greeting −0.27 0.76 −0.70 0.15 0.22 0.211
Reason −0.74 0.48 −1.36 −0.11 0.32 0.020 *

Documentation 0.15 1.16 −0.18 0.46 0.16 0.357
Details 0.06 1.06 −0.62 0.65 0.32 0.858
Order 0.26 1.29 0.08 0.44 0.09 0.005 **

Legitimacy −0.13 0.88 −0.64 0.32 0.24 0.592
Control Variables Driver’s Gender: Male 1.54 4.66 0.84 2.33 0.38 0.000 ***

Officer's Race: Other 0.02 1.02 −0.81 0.92 0.44 0.968
Officer's Race: White 0.34 1.40 −0.47 1.23 0.43 0.430
Officer's Gender: Male 0.53 1.69 −0.42 1.66 0.52 0.314
Violent Crime Rate 0.00 1.00 −0.01 0.00 0.00 0.001 **

Property Crime Rate 0.00 1.00 0.00 0.00 0.00 0.539
Narcotics Crime Rate 0.01 1.01 0.00 0.01 0.00 0.000 ***

(Intercept) −2.27 0.10 −3.95 −0.72 0.82 0.006 **

*P < 0.05; **P < 0.01; ***P < 0.001.D
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legitimacy—impact how drivers perceive the encounter in its initial 
moments? In study 2, we examine how differences in the conver-
sation structure between escalated and non-escalated stops translate 
to citizen perceptions of these disparate encounters.

Study 2: How Black Men Experience Escalated 
Stops

How do structural differences in officer language between escalated 
and non-escalated encounters of Black drivers impact community 
members’ perceptions of these interactions? Do Black drivers dis-
cern these linguistic differences early in the stop to make predic-
tions about how the stop will end? Further, do these linguistic 
differences elicit more negative emotions and more worry about 
the possibility of force being used? In our sample of interactions, 
there were nearly ten times as many Black men who encountered 
one of the three escalated outcomes as there were Black women; 
accordingly, we focus this examination on how Black men in the 
United States experience these interactions.

In study 2, a nationally representative sample of Black men  
(N = 188) listened to a subset of 100 audio clips from the same 
car stops analyzed in study 1, evenly divided between escalated 
and non-escalated stops in a block replication design. Each par-
ticipant listened to audio clips of five escalated and five 
non-escalated car stops and was asked to mentally place themselves 
in the seat of the driver to imagine how they would feel, how they 
would perceive the officer, and what outcomes they would expect. 
As in study 1, each clip was limited to the first 45 words of an 
officer’s speech. Driver speech was masked in order to isolate the 
effect of officer speech, and identifying information (e.g., officer 
name) was removed from the clips.

We tested four preregistered hypotheses. First, we predicted 
that Black men would experience more negative emotions after 
listening to thin slices of escalated stops. Second, they would rate 
the officers’ demeanor more negatively in escalated stops. Third, 
they would be more confident that escalated stops in fact ended 
in a handcuffing, search, or arrest. Finally, they would be more 
worried about the potential use of force during escalated stops. 
Code, data, and preregistration for this study are available at 
https://osf.io/cdy5w/.

To compare perceptions of escalated stops to non-escalated stops, 
we submitted each of our dependent variables to a linear 
mixed-effects model with random intercepts for audio clips and 
participants. Given the hierarchical structure of our data (e.g., trials 
within participants), this model allows us to account for variation 
by clip and across participants (30). Missing data were imputed 
through multivariate imputation by chained equations (MICE) 
using the mice package in R (31).

Driver Emotions. After listening to each clip, we asked participants 
to rate how they would feel if they were the driver in the stop on 
a series of dimensions: fearful, anxious, confused, shaken, calm 
(reverse scored), helpless, alert, on guard, harassed, and safe (reverse 
scored; 1 = not at all, 5 = extremely). We averaged ratings across 
each item to create a composite index of negative emotions (α = 
0.90). As predicted, participants reported they would feel more 
negative emotions if they were the driver in an escalated stop than 
a non-escalated stop, β = 0.27 [0.11, 0.43], t(93) = 3.28, P = 0.001.

Officer Demeanor. In addition, we asked participants to rate 
to what extent they found the officer: aggressive, commanding, 
forceful, threatening, courteous (reverse scored), rigid, friendly 
(reverse scored), respectful (reverse scored), and condescending  
(1 = not at all, 5 = extremely). We again averaged ratings across 
each item to create a composite (α = 0.89). As hypothesized, based 
on the first 45 words of the officer alone, participants rated officer 
demeanor more negatively in escalated vs. non-escalated stops,  
β = 0.30 [0.12, 0.49], t(96) = 3.20, P = 0.002.

Predicted Outcomes. We next asked participants whether they 
believed a handcuffing, search, or arrest would occur in each stop as 
a yes/no binary item and to rate their confidence in such an outcome 
occurring in that stop (1 = a little confident, 3 = very confident). We 
assigned numeric values to each binary item (1 = yes, −1 = no) and 
multiplied these by the confidence rating to create a six-point scale for 
each outcome ranging from “very confident [outcome] will not happen” 
to “very confident [outcome] will happen”. As predicted, Black men 
were more confident that escalated stops would result in handcuffing  
(β = 0.30 [0.12, 0.47], t(98) = 3.35, P = 0.001), search (β = 0.31 
[0.14, 0.48], t(99) = 3.56, P = 0.001), and arrest (β = 0.24 [0.07, 

Fig. 1. Prediction outcome scores for handcuffing, search, and arrest by stop type (escalated vs. non-escalated). Prediction scores were transformed to a 1 
to 6 scale representing confidence that a given outcome would occur in the stop, such that a score of 1 = “very confident [outcome] will not happen”, and 6 = 
“very confident [outcome] will happen”. Bars represent means, and dots represent individual data points across all stops (N = 1,880). Dotted line differentiates 
between yes/no outcome predictions; data points below the dotted line indicate responses of “no”, those above the dotted line indicate “yes” response.D
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0.41], t(107) = 2.80, P = 0.006), relative to non-escalated stops 
(Fig. 1). Indeed, respondents were much more likely to state they 
were very confident (i.e., to provide a rating of 6 on the 6-point 
confidence scale) that an escalated interaction would result in a 
handcuffing (X2(1, N = 1,880) = 38.17, φ = 0.14, P < 0.001), search 
(X2(1, N = 1,880) = 28.03, φ = 0.12, P < 0.001), and arrest (X2(1, N 
= 1,880) = 26.52, φ = 0.12, P < 0.001) relative to non-escalated stops.

Worry about Use of Force. Although none of the stops presented 
in the study involved the use of force, we asked participants how 
worried they would be about each interaction ending with the officer 
using force or threatening to use force (1 = not at all worried, 3 = 
very worried). As predicted, participants felt more worried that the 
stop could involve force by the officer in escalated stops than in 
non-escalated stops, β = 0.25 [0.11, 0.38], t(96) = 3.53, P = 0.001 
(Fig. 2). Further, exploratory multiple mediation analysis reveals that 
the relationship between the escalation status of the stop and worry 
about force is simultaneously mediated by participants’ emotions 
(β = 0.34, SE = 0.06, P < 0.001), perceptions of officer demeanor 
(β = 0.30, SE = 0.06, P = 0.001), and the anticipated outcomes of 
the stop (β = 0.14, SE = 0.04, P = 0.01). For more details on the 
analysis, see SI Appendix, Study 2 Exploratory Analyses.

Role of Dialog Acts. Clearly, Black men are distinguishing between 
stops that escalate and those that do not. Yet, what information 
are participants using to inform these disparate perceptions? Are 

they picking up on the same linguistic signature of escalation that 
we saw in study 1: the presence of orders and absence of reason? 
Exploratory analyses suggest they are (Table 3).

An analysis of variance (ANOVA) reveals a significant effect of 
reason and order dialog acts on negative emotion ratings (F(3, 
1874) = 61.67, P < 0.001, η2 = 0.09). A post hoc Tukey’s HSD 
test reveals that average negative emotion ratings are significantly 
higher for stops that include orders and no reason (M = 3.65, SD 
= 0.99) compared to stops that include a reason and do not include 
orders (M = 2.63, SD = 0.85), P < 0.001, 95% CI = [0.80, 1.23]. 
The same pattern exists between reason and order dialog acts and 
officer demeanor ratings (F(3, 1876) = 86.07, P < 0.001, η2 = 
0.12). Officer demeanor is perceived significantly more negatively 
in stops with orders and no reason (M = 3.38, SD = 0.96) relative 
to stops with reason and no order (M = 2.31, SD = 0.81),  
P < 0.001, 95% CI = [0.86, 1.27]. In addition, we find a significant 
difference between dialog acts present in a stop and predictions of 
whether a stop ended in handcuffing (X2(3, N = 1,880) = 168.61, 
P < 0.001, Cramer’s V = 0.30), search (X2(3, N = 1,880) = 158.48, 
P < 0.001, Cramer’s V = 0.29), and arrest (X2(3, N = 1,880) = 
121.61, P < 0.001, Cramer’s V = 0.25), such that stops that include 
orders and no reason are more likely to elicit predictions of esca-
lated outcomes relative to stops with reason and no orders. Finally, 
reason and order dialog acts are associated with worry about the 
use of force (X2(6, N = 1,880) = 101.44, P < 0.001, Cramer’s V = 
0.16), such that participants are more likely to be “very” or “some-
what” worried about force in stops where orders are present, but 
reason is absent.

General Discussion

What can the first moments of police stops tell us about the trajec-
tory of those encounters for Black drivers? Here, we show that there 
is a linguistic signature to escalated car stops: officers are less likely 
to provide reasons and more likely to give orders in their first 45 
words to the driver (which, on average, occur in the first 27 seconds 
of the stop). This linguistic signature could be discerned by trained 
coders, NLP models, and, most importantly, by Black citizens 
themselves. Not only do Black men experience more negative emo-
tion and rate officer demeanor more negatively in escalated stops, 
they are also more likely to expect escalation and to worry that these 
interactions could lead to police threats of force or actual use of 
force. In fact, we show that Black men are specifically attuned to 
the officers’ words: the presence or absence of orders and a reason 
for the stop, drive their perceptions of that stop.

Fig. 2. Stacked bar plot of worry about use of force by stop type (escalated 
vs. non-escalated). Participants rated how worried they were about force being 
used in the stop on a 1 to 3 scale, 1 = Not at all worried, 3 = Very worried. Bar 
labels represent percentages across escalated vs. non-escalated trials (N = 1,880).

Table 3. Participant perceptions by the presence/absence of reason and order dialog acts

Participant Perceptions

Reason absent/ 
Order present  
(N = 125 trials)

Reason present/ 
Order present  
(N = 241 trials)

Reason absent/ 
Order absent  
(N = 245 trials)

Reason present/ 
Order absent  

(N = 1,269 trials)

Participant Emotion composite (1[least 
negative] to 5 [most negative] scale)

3.65 3.12 2.81 2.63

Officer Demeanor composite (1[least 
negative] to 5 [most negative] scale)

3.38 2.94 2.40 2.31

Any escalated outcome prediction= yes 84.80% 62.24% 55.92% 36.57%
Handcuff prediction = yes 69.60% 44.40% 38.37% 21.59%
Search prediction = yes 81.60% 57.26% 52.24% 32.78%
Arrest prediction = yes 65.60% 41.49% 39.18% 23.64%
Worry about force = somewhat or very 

worried
80.80% 65.90% 56.30% 47.40%

Bold font indicates primary stop types of interest, while remaining stop types are included in regular font.D
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This is not to say that the outcome of a stop is preordained by 
an officer’s choice of words. Indeed, while escalated and 
non-escalated encounters can be discerned above chance from the 
thin slices we employ, there is linguistic overlap between these two 
classes of encounters as well. The fuzzy boundary between 
“non-escalated” and “escalated” encounters may be one reason why 
police stops are so anxiety-inducing among citizens of color (32). 
For that matter, linguistically, stops that include handcuffing, 

search, or arrest likely share much in common with encounters 
that escalate to police violence.

Millions of people are now familiar with how officers treated 
George Floyd after he was forcibly removed from his vehicle on 
May 25, 2020. Far fewer are familiar with what happened before 
he was removed—during the first moments of police contact. 
When considering Floyd’s stop in terms of institutional dialog 
acts, we find that the first 45 words of the officer who made initial 

Fig. 3. Timestamped transcript of police body-camera footage capturing the first 27 s (no. 2 to 24) of the interaction between the primary officer (Thomas 
Lane) and George Floyd. The officer’s first 45 words occur within the first 23 s of interaction (no. 2 to 21). Body camera footage from the primary officer's camera 
was transcribed by the authors (33) and verified by a professional transcription agency. Language is denoted in italics while additional context is provided in 
closed brackets.D

ow
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.p

na
s.

or
g 

by
 S

T
A

N
FO

R
D

 U
N

IV
E

R
SI

T
Y

 S
E

R
IA

L
S 

D
E

PA
R

T
M

E
N

T
 o

n 
M

ay
 3

0,
 2

02
3 

fr
om

 I
P 

ad
dr

es
s 

17
1.

66
.1

3.
21

.



PNAS  2023  Vol. 120  No. 23  e2216162120� https://doi.org/10.1073/pnas.2216162120   7 of 8

contact with Floyd occurred in the first 23 s of the interaction 
(Fig. 3, no. 2 to 21); in the first 27 s of the interaction, the officer 
spoke a total of 57 words to Floyd (Fig. 3, no. 2 to 24).

In those 27 s, there are a total of nine officer speech turns, the 
entirety of which consist only of physical orders. These commands 
are responses to Floyd’s speech turns that span a much wider range 
of speech acts. For example, in the same 27 s, Floyd communicates 
with the officer through a total of 11 turns, which contain two 
apologies (“Hey, man. I'm sorry! I'm sorry -”), two requests for 
reason for the stop (“What we do Mr. Officer?”), three proclaiming 
his innocence (“l do nothing! I do nothing!”), two explanations 
signaling fear (“I got shot before. I got shot.”), one exclamation 
(“Oh, oh, oh!”), and three pleas (“Please, please, Mr. Officer.”). 
As shown in the transcript excerpt, all of Floyd’s apologies, 
requests, proclamations, explanations, exclamations, and pleas are 
consistently responded to with a singular response: an order.

There are many studies of George Floyd’s last encounter with 
police, including discourse analyses of news reports (34, 35), offi-
cial press conferences (36), and responses by academic organiza-
tions (37, 38). There are even studies of how Black and White 
parents talked to their children about race before and after George 
Floyd’s death (39). Yet, what remains surprisingly understudied 
is the language of the police officers and Floyd himself during the 
initial moments of their encounter. What can these early moments 
tell us about how use-of-force cases may transpire?

The current work reveals how officers’ language can act as a 
signal of the trajectory of a stop that can be discerned by Black 
drivers: I could be handcuffed. I could be searched. I could be 
arrested on the side of the road. Although only 1 to 2% of police 
contacts per year involve the use of force (40), our data suggest 
the percentage of contacts where a driver is worried about force 
being used is much higher. It is not only the presence of force 
but also the potential for force that drives negative police encoun-
ters. Given well-known racial disparities in policing, Black male 
drivers may be more likely to be concerned about that possibility 
than any other group. An officer’s speech, then, can set into 
motion negative perceptions and emotions of the driver—spark-
ing a dynamic that erodes trust and undermines the relationship 
between police and those they are meant to serve.

The case of George Floyd is just one example of what footage can 
tell us about police–community interactions more broadly. 
Body-worn cameras document police encounters as they unfold, 
beat by beat, word by word. In contrast to administrative records, 
which describe stops as a single event in time from the perspective 
of the officer, camera footage lets us chart the trajectory of police 
encounters, from their first moments to their final outcomes. In 
tandem, it lets us observe the impact of these encounters on com-
munity members, giving a better understanding of both policing 
and being policed. Yet, despite holding valuable and dynamic insight 
into police–community relations, footage analysis remains a largely 
underutilized resource. Police departments cite increasing commu-
nity trust as a primary reason for adopting body-worn cameras (41). 
However, the vast majority of BWC footage goes unwatched.

Systematically analyzing footage can not only allow us to diag-
nose the health of police–community relations but could also 
assist us in improving those relations. Institutional dialog acts 
such as those analyzed here are a vehicle by which individual 
officers enact institutional power. Officers are trained on appro-
priate dialog acts in car stops—for example, to give a reason for 
the stop and to ask for documents. However, they are also given 
broad discretion to communicate as they see fit; indeed, we can 
detect significant differences in language across escalated and 
non-escalated stops. These differences impact Black drivers’ emo-
tional experience, impression of the officer, and predictions about 

the stop’s ultimate outcomes. What if systematic, rigorous foot-
age review—even of routine encounters—became an institution-
alized process within police departments as well as outside of 
them? The development of such a review process across a wide 
variety of encounters—from car stops to calls for service—could 
lead to changes to agency practices that promote the communi-
cation of trust and transparency (21), rather than invoking fear 
and anxiety. While language is just one element in the matrix of 
forces that contribute to police–community relations, our find-
ings highlight its importance in addressing the current crisis of 
police legitimacy.

Materials and Methods

Study 1:
Choice of 45 word threshold for officer speech. We chose a low threshold of 
45 words (approximately 27 s of speech) to keep only the officer's initial speech 
turns and simultaneously to minimize the occurrences of words directly associated 
with escalated outcomes, such as “arrest,” “search,” or “handcuff" (the longer the 
initial segment of officer speech, the more likely one of these words would occur). 
Because both study 1 and study 2 investigate the association between the officer’s 
initial speech and the acts constitutive of escalation (arrests, searches, or handcuff-
ing), we eliminated nine stops in which the initial speech contained one of these 
words. The choice of 45 words kept the number of stops to be eliminated at less 
than 10 stops. We found that longer thresholds unacceptably increased the num-
ber of stops that would have to be deleted from our dataset (SI Appendix, Fig. S1).
Inclusion Criteria for Institutional Dialog Acts. Of the 11 institutional dia-
log acts identified in prior literature (14), we focus on six: Greeting, Reason, 
Documentation, Details, Order, and Legitimacy as shown in the main paper. We 
excluded Sanction, Offering Help, Positive Closing, History, and Search Inquiry 
dialog acts (SI Appendix, Table S3 for description of each act) for several reasons. 
First, we wanted to avoid acts that are confounded by being direct predictors of 
our output variables. We therefore excluded History and Search Inquiry dialog acts 
from our main analysis because they naturally contain words directly implying 
the escalated outcomes. We also removed dialog acts that did not occur with suf-
ficient frequency in the officers’ initial words. No stops included Positive Closing 
or Offering Help in the first 45 words, and only two stops included Sanction acts 
during our annotation process. Hence, these three dialog acts were also omitted 
from our analysis.
Annotation agreement. Two annotators rated 45-word segments of officer speech 
from a sample of 577 vehicle stops for the count of each of the 11 institutional 
dialog acts. We then measured inter-annotator consistency using weighted kappa 
for each dialog act (SI Appendix, Table S4). Of the six dialog acts we focus on in 
our analyses, four of them (Greeting, Reason, Order, Legitimacy)  had moderate 
to strong agreement (0.6 ≤ κ ≤ 0.90), while Documentation and Details had 
low consistency (24).

Study 2:
Participants. We recruited 200 Black male US citizens to participate in 
the study via an online recruitment platform. Our sample was nationally 
representative in terms of age, region, education, and political ideology 
(SI Appendix, Table S13 for sample demographics). All research was approved 
by the University of Michigan Institutional Review Board, informed consent 
was obtained from all participants before their participation, and participants 
were compensated for their time.

Consistent with our preregistration, we excluded five participants who failed 
an attention check (in which they were asked to leave a block of items blank), 
five participants who did not identify as male, and two participants who did not 
identify as Black. Thus, our final sample consisted of 188 Black male US citizens.

We note that, in our nationally representative sample of Black male US  
citizens, 41% have previously been handcuffed, searched, and arrested; 65% 
know people who have been handcuffed, searched, and arrested; and 26.1% 
have previously had force used on them by an officer (SI Appendix, Table S13). 
Thus, not only do Black men generally experience escalated outcomes at higher 
rates than other segments of the US population, Black male participants in 
study 2 do so as well.D

ow
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.p

na
s.

or
g 

by
 S

T
A

N
FO

R
D

 U
N

IV
E

R
SI

T
Y

 S
E

R
IA

L
S 

D
E

PA
R

T
M

E
N

T
 o

n 
M

ay
 3

0,
 2

02
3 

fr
om

 I
P 

ad
dr

es
s 

17
1.

66
.1

3.
21

.

http://www.pnas.org/lookup/doi/10.1073/pnas.2216162120#supplementary-materials
http://www.pnas.org/lookup/doi/10.1073/pnas.2216162120#supplementary-materials
http://www.pnas.org/lookup/doi/10.1073/pnas.2216162120#supplementary-materials
http://www.pnas.org/lookup/doi/10.1073/pnas.2216162120#supplementary-materials
http://www.pnas.org/lookup/doi/10.1073/pnas.2216162120#supplementary-materials


8 of 8   https://doi.org/10.1073/pnas.2216162120� pnas.org

Study Procedure. Participants were told that they would be listening to 
anonymized audio clips of real car stops and were asked to place themselves 
in the position of the driver as they listened to each recording. Participants then 
responded to 10 audio clips: five from escalated stops and five from non-escalated 
stops, presented in random order. Stimuli were allocated across participants 
by, first, randomly sorting the 100 clips in our stimulus set into batches of ten 
stimuli and then randomly assigning participants one of the 10 batches. For each 
clip, participants indicated a) the extent to which they would feel a number of 
emotions if they were the driver in the stop (e.g., fearful, anxious; 1 = not at all, 
5 = extremely); b) the demeanor of the officer (e.g., commanding, respectful; 
1 = not at all, 5 = extremely); c) whether they expected the stop to end with a 
search, handcuffing, and/or arrest (yes/no), along with their confidence in their 
predictions (1 = a little confident, 3 = very confident); and d) how worried they 
would be about the officer in the clip using force or threatening to use force (1 = 
not worried at all, 3 = very worried).

Data, Materials, and Software Availability. Anonymized data [study 1: codes 
for the logistic regressions (R script) and NLP models (python script), as well as the 
data (count of dialog acts in each 45-word segment of officer speech per stop) as 
a CSV file; study 2: codes for the statistical models (R script), anonymized survey 

response data, and participant demographic data (CSV files)] have been deposited 
in Github (study 1) (42) and OSF (study 2) (43).
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