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Abstract

Objectives This randomized experiment explored the impact of hot spots policing
(HSP) strategies on criminal offenses and calls for service within chronic, persis-
tent violent crime clusters in Las Vegas, NV.

Methods Forty-four street segments were randomized into treatment (N=22) and
control (N=22) conditions across nine chronic, persistent violent crime areas. The
conditions (foot patrols, stationary patrol vehicles, and business-as-usual) were
active for 6 months.

Results Over 90% of the hot spots experienced an average of 1.5 h or greater of
patrol dosage per day. In terms of impact, the mixed effects negative binomial
regression results showed that the addition of HSP had a marginally significant
reduction on overall crime (— 21%), a statistically significant reduction on overall
calls for service (— 25.7%), and a statistically significant reduction of 34% on violent
calls for service.

Conclusions Reductions in crime and calls for service occurred in settings where
enhanced patrol resources were already deployed. The findings did not demon-
strate any evidence of a ceiling effect for HSP to impact crime and violence, even
where additional patrol resources were already higher than normal.

Keyword Hot spots policing; Randomized controlled trial; Ceiling effects; Crime

reduction; Las Vegas

Hot spots policing (HSP) is a proactive crime prevention approach that concentrates
police deployment in small geographic locations with disproportionate numbers of
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crimes and citizen-generated requests for police assistance (Braga, 2001; Weisburd
& Braga, 2003). Today there is little disagreement that when correctly implemented,
HSP strategies have a significant and moderate impact on crime in targeted locations
(Braga & Weisburd, 2020; Weisburd & Majmundar, 2018). The establishment of
comprehensive crime-and-place research, coupled with a series of rigorous system-
atic reviews of HSP via quasi-experiments and randomized controlled trials (RCT),
has demonstrated a consistent crime prevention influence. This evidence has resulted
in a shift from questioning whether effects are likely, to designing research studies
that can better assess the differential types of HSP effects in divergent settings.

Within the backdrop of this robust body of evidence, the purpose of this study is
to extend this line of inquiry to examine whether targeted crime outcomes can be
influenced by (1) scale attenuation, specifically “ceiling effects” within controlled
settings, and (2) whether a relatively under-tested patrol allocation (stationary vehi-
cle with emergency lights flashing) can have substantive impact within crime hot
spots given its widespread and previously established influence on reducing speed
and vehicle accidents in construction zones (see Richards et al., 1985).

Using data gathered in partnership with the Las Vegas Metropolitan Police
Department (LVMPD), the current study enhances the literature in two important
ways. First, ceiling effects are a common issue in case—control RCTs—a common
staple of HSP evaluations. Although statistical correction techniques are frequently
employed to address ceiling effects (e.g., Tobit regression estimation; see McBee,
2010), research designs in many public health studies focus only on samples of sub-
jects who are less likely to exhibit floor/ceiling effects on targeted outcomes (Golla
et al., 2018). Conducting research within more inclusive samples that are at risk for
floor and ceiling effects provides an opportunity to examine the potential limiting
impacts of strategic interventions. This is also relevant for police executives as they
determine how to best concentrate limited resources to gain even greater reductions
in crime.

Second, as seen in an updated systematic review on HSP (Braga et al., 2019),
increased foot and vehicle patrols are commonly combined into an overall patrol
metric when examining differential types of HSP initiatives (e.g., increased patrols,
drug enforcement operations, offender focused apprehension programs, and actively
monitored CCTV with directed patrols). Yet, it remains unknown which of these
tactics within the larger HSP inventions is the most effective. Therefore, it is impor-
tant to assess, within the patrol archetype, whether one intervention approach or the
other (e.g., foot patrol versus stationary patrol with emergency lights activated) leads
to greater reductions in crime. While police agencies have become more efficacious
in identifying and deploying officers to crime hot spots, what officers actually do at
these locations has remained within the proverbial “black box” of interventions.

To address these limitations, we examine a 6-month HSP case-control RCT in
Las Vegas, NV. The uniqueness of the current study is that the experimental design
occurred within broader “chronic violent crime clusters” previously identified by the
LVMPD for additional deployment. Within these clusters, the LVMPD had—yprior
to the experiment—devoted a special violent crime prevention task force to operate
in a proactive manner by relieving officers from responding for calls for service and
focusing on emergent violence problems. For the HSP experiment, uniform police
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deployment was added to the concentrated deployment efforts already in place. In
short, this study examined the impact of traditional HSP dosage (i.e., two total hours
of additional patrol allocation per day, delivered in 15-min intervals every 2 h during
peak periods of activity) in locations where additional patrol resources were already
allocated to reduce crime and violence. Within these hot spots, the police tactics
were also randomized during the experimental period, with officers assigned to one
of two conditions: stationary in-vehicle with emergency lights activated or foot-
based proactive patrol.

Current study findings suggest that (1) even where police are specifically devot-
ing enhanced resources to focus on violence, the addition of HSP policing presence
had a clear and statistically significant impact on both overall crime and calls for
service during the experimental period in all bivariate and multivariate estimates;
and (2) the bivariate results showed that a stationary vehicle with emergency lights
flashing potentially reduced crime at a higher rate than foot-based patrol; however,
the multivariate estimates demonstrated that differential patrol allocation (stationary
vehicle with emergency lights flashing versus foot-based patrol) did not have signifi-
cant divergent impacts on targeted crime outcomes. At a minimum, the current study
shows a stationary vehicle with emergency lights flashing is at least as effective as
walking patrols, and that future research should unravel potential impact where sta-
tistical power is more sufficient to detect possible divergent effects. Finally, sensitiv-
ity and supplemental analyses also indicated no evidence of displacement to imme-
diately adjacent street segments, adding to the growing body of literature examining
displacement and diffusion of benefits. The implications of the current study results
are considered in light of recent research designs that demonstrate the growing con-
fidence in the external validity of HSP, and the policy implications for police agen-
cies tasked with doing more to reduce harm in high-crime neighborhoods.

Hot spots policing framework

The theoretical foundation of HSP can be directly linked to the development of situ-
ational crime prevention (Clarke, 1980), which focused on understanding the oppor-
tunities that emerge at high-risk geographic contexts. Foundational crime-and-place
research demonstrated that significant clustering occurs at a small number of places.
For example, a highly influential study conducted in Minneapolis by Sherman and
colleagues (1989) found that only 3% of addresses in the city were responsible for
50% of all emergency calls to police in a single year. Near identical levels of con-
centration at addresses for emergency calls to the police were also found in Bos-
ton (Pierce et al., 1988). Extending the intersection between crimes and geographic
context further, it has also been demonstrated that, while most locations have none
to very few crimes, certain locations consistently experience crime-clustering with
great stability. For instance, using street segments in Seattle, Weisburd and col-
leagues (2004) showed that less than 5% of the city’s street segments produced
50% of all crime incidents over a 14 years. In addition to consistent findings of high
concentrations for all police calls for service or all crime incidents, some studies
have reported high-crime concentrations for specific crime types as well (e.g., Braga
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et al., 2011; Sherman et al., 1989; Townsley et al., 2003; Weisburd et al., 2009). As
a result of the collection of consistent findings of crime concentration across stud-
ies, Weisburd (2015) proposed the law of crime concentration in which he declares,
“This law states that for a defined measure of crime at a specific microgeographic
unit, the concentration of crime will fall within a narrow bandwidth of percentages
for a defined cumulative proportion of crime” (p. 138) (emphasis in original). In
all, this narrow bandwidth of percentages for a defined cumulative proportion of
crime is approximately 25% and 50% of crime concentrated in just 1% and 3% of the
microgeographic units within a city (Weisburd, 2015).

Early studies documenting “hot spot” locations led Sherman and Weisburd
(1995) to conduct a randomized experimental study with cooperation from the Min-
neapolis Police Department to test the impact of proactive preventative police patrol
within targeted hot spot areas. Due to the conclusions drawn by Kelling and col-
leagues (1974) in their Kansas City Preventative Patrol Experiment, the prevailing
wisdom was that preventative patrol by police had no direct impact on preventing
crime. Yet Sherman and Weisburd (1995) noted an important limitation to the Kel-
ling and colleagues (1974) study: the unit of analysis should not be neighborhoods
or patrol beats but should instead be hot spots. Therefore, in Minneapolis, 110 hot
spots were split into two equal treatment and control groups where the treated hot
spots received two to three more times police patrol presence than the control hot
spots. The conclusions of the study contradicted the findings from Kelling and col-
leagues (1974) from two decades earlier. Specifically, the treatment hot spots expe-
rienced 6% and 13% reductions in calls for service relative to the calls for service in
the control hot spots. Such findings led Sherman and Weisburd (1995) to conclude,
“...itis time for criminologists to stop saying ‘there is no evidence’ that police patrol
can affect crime” (p. 647).

Based on the promise of the Minneapolis Hot Spots Experiment, a series of rigor-
ous evaluations further illustrated that additional police presence has the capacity to
reduce gun violence (Sherman & Rogan, 1995), violent crime (Ratcliffe et al., 2011;
Taylor et al., 2011), and street drug markets (Weisburd & Green, 1995) in areas with
concentrated crime incidents. In 2004, the National Academy of Sciences concluded
that HSP is one of the most effective crime prevention strategies to reduce crime and
violence (National Research Council, 2004).

The proliferation of the HSP movement within policing as well as academic cir-
cles have been driven largely by the continued advancements in both research and
practice. Rather than resting on the laurels of prior findings, HSP implementation
and evaluation research continues to ask key questions that are critical to establish-
ing deployment practices that are effective, efficient, and equitable. For example,
researchers and practitioners continue to focus on HSP’s unintended consequences,
impact across various settings, and the potential for residential perceptions of back-
fire effects in targeted neighborhoods (e.g., Kochel & Weisburd, 2017). Likewise,
research also continues to assess and demonstrate a lack of displacement but rather
a consistent pattern of diffusion of crime benefits (Braga & Weisburd, 2020; Braga
et al., 2019).

Although the internal validity of HSP is largely unquestioned, its generalizabil-
ity remains open for further examination. Broadly speaking to this topic, Peters and
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colleagues (2018) specifically noted that external validity is more difficult to estab-
lish for RCTs occurring in a development context, implemented at a smaller scale
and in specific localities, which is the very nature of HSP initiatives. Likewise, Nezu
and Nezu (2008) illustrate the large number of threats to the validity of RCTs, which
often go neglected and understated in strongly controlled, real-world applications.
Thus, while RCTs have been widely adopted in HSP evaluations, the need for stud-
ies to investigate external validity continues to be important.

Speaking to hot spots research, Taylor and Ratcliffe (2020) clearly demonstrate
that spatial scaling is multidimensional and must be weighed heavily in this line of
field research. Specifically, Taylor and Ratcliffe demonstrated that a policing inter-
vention at a small scale (e.g., a 500 foot by 500 foot radius) can have a major propor-
tional pre/post-intervention change but still lead to problems in terms of detecting
impact via conventional statistical analysis due to the bias toward the null hypoth-
esis (extremely low power). Conversely, “scaling up” an intervention into higher
geographic units can dramatically reduce the required impact of an intervention to
detect an effect from a statistical power perspective. However, the literature shows
that focusing on small crime spots (e.g., intersections, addresses, and street seg-
ments) offers considerable pragmatic advantages—thus creating a need to balance
the size of the underlying problem relative to the size of detecting and being able to
measure effects. The current Las Vegas study had to balance these same issues when
designating the units of focus for the intervention.

Another under-tested inquiry is whether HSP can impact crime in divergent
areas, given that the majority of studies have taken place in large urban contexts.
Only recently did Koper and colleagues (2021) demonstrate that HSP can indeed
impact crime in smaller urban contexts. In addition, more recent advancements that
attempt to build the evidence of the generalizability of HSP show that the strategy is
effective beyond the USA and Australia, such as in Bogota, Columbia (Mejia et al.
2015) and Montevideo, Uruguay (Chainey et al., 2021), and lesser so in Medellin,
Columbia (Collazos et al., 2020). Thus, the strengths and limitations of HSP, as well
as the contexts in which it seems to operate best, continue to be a focal point in field
settings and among academic circles. The Las Vegas experiment provided an oppor-
tunity to address many of these ancillary lines of inquiry.

Study setting, design, and research questions

The City of Las Vegas is located within Clark County, Nevada, which has a
county population of approximately 2.2 million people and a city proper popula-
tion of roughly 600,000 residents. The county grew by approximately 14% from
2010 to 2018 (the study period), with an estimated median household income
of $56,000. In terms of racial/ethnic composition of the population, approxi-
mately 69.9% are White, 12.8% are Black, 10.4% are Asian, and 6.9% are two
or more races or of other races (US Census Bureau, 2021). In addition, approxi-
mately 31.4% of the population is of Hispanic or Latino descent. Overall, the
City of Las Vegas and the larger surrounding Clark County have fairly similar
demographics.
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The LVMPD provides all policing services for the City of Las Vegas and Clark
County, Nevada (excluding the cities of Henderson, North Las Vegas, Boulder
City, and Mesquite). In total, the LVMPD serves a geographic jurisdiction of 7500
square miles, with a population of approximately 1.6 million—more than half of the
population of the state of Nevada. The LVMPD is the largest police department in
the State of Nevada, with 3200 sworn police officers and 1300 civilian employees,
and is divided into nine urban Area Commands.! In 2017, the LVMPD recentral-
ized gang intelligence, investigations, and enforcement actions into a new bureau,
the LVMPD Gang/Vice Bureau. The hot spots deployment experiment was specially
overseen by the Law Enforcement Operations Group of the LVMPD.

Hot spot randomization selection

In spring 2018, the research team began working with LVMPD police and dis-
patch executives, crime analysts, and patrol supervisors to develop a rigorous RCT
to implement and assess the impact of directed patrol allocation to its highest risk
locations within the city. At the onset of the design phase, the research team identi-
fied the top street segments within the city that had the largest volume of violent
citizen-generated calls for police assistance. This study follows the first hot spots
policing experiment, the Minneapolis hot spots experiment (see Sherman & Weis-
burd, 1995), by operationalizing high-crime concentration within street segments as
our operationalization for hot spots randomization. It was imperative for the research
team to suggest to the LVMPD police department that their hot spots policing ini-
tiative should have intensive dosage in highly concentrated microgeographic places
(Wilcox & Eck, 2011: p. 476). Street segments fall within the broader “microgeo-
graphic units” within the criminology of place foundation (e.g., addresses, facilities,
street segments, and clusters of street segments) show the incredible stability and
persistence of crime (for a detailed analysis of the stability of crime at street seg-
ments, see Weisburd et al., 2004). The intent at this stage was to randomize half of
the segments into treatment and half into control conditions; however, departmental
logistics also became a focal point in the RCT design.

The LVMPD were concerned their resources would be too constrained to allocate
the recommended hot spot patrol assignments due to staffing levels. The increased
citizen-request to officer availability volume concerned district commanders that
too few officers would be available to support citizen requests for assistance in a
timely fashion. Indeed, LVMPD had roughly 17% fewer uniformed officers begin-
ning in 2018-2019 relative to 2015-2017 (see UCR 2021).> LVMPD were willing
to engage in an implementation design as long as the hot spots were assigned to
the chronic, persistent violent crime areas that housed specialized officers who were

! LVMPD Area Commands include Bolden, Convention Center (which includes the Las Vegas Strip),
Downtown, Northeast, Northwest, Southeast, Spring Valley, Enterprise, and South Central.

2 Empirically, the FBI UCR data supported this LVMPD concern by demonstrating that the officer-to-
citizen ratio was at a 5-year low in 2018 (1.8 officers per citizen) relative to 2015-2017 (2.2 officers per
citizen).
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released from responding to calls for service to focus on emergent violent crime
problems. Once the research team assessed whether there would be enough treat-
ment (and control hot spots) in these areas, the experimental framework was derived
from these chronic, persistent violent crime areas.

Chronic, persistent violent crime areas

In January 2018, the LVMPD developed boundaries for chronically persistent high-
violence areas across its various area commands. A team of officers, including one
Sergeant and nine officers, conducted proactive patrols within the persistent hot spot
boundaries to address violent crime when and where it emerged. To provide con-
text, the chronically persistent high-crime areas that accounted for roughly 13% of
the space within the city identified by the LVMPD comprised 23.6% of all citizen-
generated calls for service and 20.3% of all crime reports in 2018. Officers assigned
to the specialized violent crime task force do not respond to calls for service but rather
engage in proactive work in the persistent crime areas. These activities include weekly
deployment meetings to focus on specific areas in the violent crime areas, a focus on
places and people, discussions regarding deployment strategies with Area Command
Captains, and daily deployment meetings where they focus on any active crime in the
areas, as well as a focus on violent crime that occurred within the past 24 h.

The boundaries for hot spot (treatment and control) selection were within these
LVMPD-identified chronic, persistent violent crime clusters. It was determined that
the number of officers needed to commit the standard 15 min of dosage (see Koper,
1995), randomly, every 2 h across multiple shifts (equating to roughly 2 h of total
dosage per day) for 6 months would have overwhelmed the agency’s patrol capac-
ity. Therefore, when assessing the volume of call for service and reported crimes at
the street segment level (see Weisburd et al., 2012) within the chronic violent crime
areas, as well as the resources available to devote sufficient officer time to crime hot
spots, the collaborative team elected to implement the strategy in all but one of its
area commands.’

Another major concern for the experiment (and the subsequent evaluation) was
that designating the treatment and controls allocated within specific macro-geo-
graphic areas with additional police allocation (to address violence) may bias the
results of the study. A series of supplemental time series tests (presented in the
Appendix) indicate that the onset (or duration) of the intensive policing within the
chronic, persistent violent crime areas did not impact crime in any meaningful way,
which is consistent with the prior literature that patrol allocation in large geographic
units will have limited impact on crime (see Kelling et al., 1974).*

3 Convention Center Area Command (CCAC) did not have enough high-risk segments (for both treat-
ment and control) to include in the study.

* We also included time-series analyses where the post-intervention period ended prior to the start of the
experiment (i.e., October 2018), and the results were virtually identical to those in the Appendix. There
was no evidence of a significant change in crime in the chronic high-crime areas relative to the rest of the
city in these results—suggesting that additional police presence in these larger geographic areas alone
did not yield significant changes to crime.

@ Springer



220 N. Corsaro et al.

Study design

A randomized experimental design was employed where treatment group street
segments received additional patrol allocation (i.e., hot spots policing), and
control group street segments received policing as usual. All treatment and con-
trol street segments in the randomized framework were within the chronic, per-
sistent high-violence areas. For the purpose of this experiment, each LVMPD
Area Command was willing to designate their pre-existing violent crime units
(VCU) within the chronic, persistent high-crime areas to provide additional
patrol saturation at the identified high-crime hot spots (i.e., street segments).
The research team paired treatment and control street segments so that treat-
ment and control hot spots were relatively similar, prior to randomization
across the various districts. Upon block pairing, a computerized random num-
ber generator assigned treatment and control allocation. The control street seg-
ment locations remained unknown to LVMPD officials until after the experi-
ment concluded.

Specific experimental parameters were developed. First, the identified hot
spot street segments assigned to both treatment and control conditions had to
be located within the chronically persistent high-crime areas to ensure sufficient
patrol dosage during the experiment. This led to a higher likelihood that the hot
spot street segments within the chronically persistent high-crime areas would
have strong dosage compliance because the VCU officers devoted their energies
to fulfilling the requirements of the experimental conditions. In short, intensive
patrol allocation to these areas was consistent with the specialized unit officers’
overall mission and prior practices to reduce violence within these predetermined
areas.

A naive randomization approach would likely have yielded unequal groups for
comparative purposes. Thus, for the nine chronic violent crime areas included in
the study, we followed Weisburd and Gill (2014) by conducting a blocked rand-
omized controlled trial to maximize efficiency, produce an equivalent treatment
to control segments on pre-intervention outcomes as possible and to enhance
statistical power with a limited experimental size. In terms of ensuring equal-
ity within blocks (i.e., block assignment within chronic violent crime areas), we
assessed pre-intervention outcomes (total offenses and calls for service) for each
of the segments eligible for the experiment. We conducted a 1-1 case-control
fully blocked match in chronic crime areas where only one hot spot was the focus
of the intervention (1/9 areas) and partially blocked randomization at the highest,
medium, and lowest levels in each chronic crime areas where two or more hot
spots were included in the treatment assignment (8/9 areas) to avoid the loss of
statistical power.

Second, prior research guided street segment inclusion criteria, particularly given
our attempt to follow the initial Minneapolis hot spots experimental framework
(Sherman & Weisburd, 1995). Specifically, no hot spot was larger than one standard
linear street block (see Anderson & Malleson, 2011), did not extend for more than
one-half block from either side of an intersection, and was not within one standard
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Fig.1 LVMPD treatment and control segment allocation. Blue =control. Red =treatment. Though dif-
ficult to visualize in this graphic, each treatment and control segment is separated by at least one standard
street segment

linear block of another hot spot.” Third, these factors resulted in a designation of 44
hot spots (i.e., street segments) that were allocated to treatment (N=22) and control
(N=22) conditions.® These street segments are visually displayed in Fig. 1.

The treatment delivery plan followed Koper’s (1995) seminal findings that patrol
allocation should range between 12 and 15 min of patrol allocation per treatment
received at each hot spot (see also Telep et al., 2014).” To allocate patrol resources
to hot spot treatment locations, the LVMPD utilized radio control dispatchers to
produce police-generated calls for service (referred to as dispatch code “469-T”) to
the midpoint of the treatment street segment at randomly designated time periods
throughout the day. This deployment method ensured that the number of dispatch
requests at each hot spot (1) had no more than 2 h between treatment dispatches,

3 In circumstances where two standard linear street segments abutted one another, we randomly removed
one of them from the potential pool prior to randomizing to ensure this criterion was met.

6 Of the 44 hot spot segments that comprised the treatment and control conditions, the distribution was
as follows: 8 in Bolden; 6 in Downtown; 8 in Northeast; 8 in Southeast; 6 in Spring Valley, and 6 in the
remaining Area Commands.

7 The Koper Curve, as it has come to be known within policing research circles, has been assessed and
supported more directly by Telep et al. (2014) in their Sacramento, CA study.
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(2) had two total hours of patrol intended dosage each day calibrated with the high-
est risk time periods of calls for assistance and criminal offenses, and (3) instructed
the officers which deployment method (stationary with emergency lighting or foot
patrol) was to be conducted.® The daily experimental schedule included sixteen con-
secutive hours during the highest risk times for crime and citizen-generated calls for
service (3:00 pm through 7:00 am the following day).

The implementation plan provided 132 monthly treatment units (i.e., 22 treatment
areas over 6 months of hot spots intervention). Given that the evaluation literature
on hot spots initiatives indicates an expected small-to-moderate impact on crime and
calls for service (Braga et al., 2019), the research team conducted power analyses
on the planned experimental design. The results of these analyses indicated that it
would be possible to detect a moderate effect on our targeted outcomes during the
experimental period.” Commands of the various VCU teams in these chronically,
persistent high-crime areas committed to providing 6 months of additional dosage as
directed by the dispatch-generated deployment plan. Given the research team’s con-
fidence in LVMPD compliance with the experimental conditions during the study
period (since we developed a collaborative experimental framework that was in line
with their desire to rely on the VCU officers in each district to handle the dosage of
patrol), a second dimension to the hot spots experiment was introduced: randomiza-
tion of what activities officers performed during hot spots policing deployments.

Randomly assigned treatment to hot spots and dosage compliance

The research team balanced a desire to work with LVMPD to reduce targeted
violence by relying on a strongly established intervention (HSP) while also seek-
ing an opportunity to assess the potential impact of lesser-tested, though popu-
lar approaches of police activity during HSP deployment. This resulted in two
approaches to treatment: (1) walking patrols at the hot spot street segments when
deployed, to promote proactive engagement between the assigned officer and resi-
dents, business owners/patrons, and others at the designated locations and (2) sta-
tionary patrol cars with emergency lights flashing while parked at the designated
street segments, to enhance citizen awareness of the additional patrols that were tak-
ing place.

Prior research clearly indicates that problem-solving policing approaches hold
the most promise to reduce crime and calls for service among hot spots policing
approaches (Braga et al., 2014). Within this area of inquiry, many studies have found
that foot patrol can lead to a significant reduction in crime at hot spot locations

8 For dispatched “calls to hot spots” that went unanswered, the dispatchers maintained the call as open
until it was answered, or dropped by the beginning of the 7am shift the next day.

° The combined calls for service average in the treatment segments were 5.2 total calls for service per
unit per month, with a standard deviation of 2.2 calls per month. Using a power calculator (one-tailed
test, and a desired power of .70), we found that a 33% reduction in calls for service would be detectable
with this design (from 5.2 calls per month to 4.1 per month). While more units of hot spots observation
were desirable for a more precise test, a reliable design was possible under these conditions.
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within a city (Haberman & Stiver, 2019; Novak et al., 2016; Piza & O’Hara, 2014;
Ratcliffe et al., 2011). The combined results from these studies suggest that walking
police officers in the hot spots should engage community stakeholders and business
officials and that such an approach would be well grounded within the evidence-
based literature of hot spots policing effectiveness.

The second approach, the use of flashing emergency lights during the treatment
period, is based on a widely adopted risk-reduction practice in construction work
zones—the use of police presence with emergency lighting to deter traffic speed vio-
lations and reduce accidents. As noted previously, Richards et al. (1985) found that
visible police presence via flashing lights reduced speeds by roughly 18% in work
zones. The use of police presence via flashing lights has been widely adopted as
evidence-based practice in construction zones for the past 30 years; however, the
adaptability of emergency lights to criminal justice initiatives (i.e., crime prevention
as opposed to accident risk reduction) is unclear. To date, the research is less exten-
sive regarding the impact of illuminated emergency lighting on crime in high-crime
patrol hot spots.'°

In summary, the LVMPD hot spots experiment was designed to address the fol-
lowing research questions:

1. Scale Attenuation-Threshold Effects. What was the impact of hot spots policing
on crime within street segments that are contained within chronically persistent
high-crime areas? In short, what was the impact of additional patrol allocation
above and beyond the already higher-than-normal patrol allocation experienced
within the chronic, persistent violent crime clusters?

2. Impact of Differential Patrol Allocation in Hot spots. What was the impact of dif-
ferent types of police patrol dosage treatments, and do different treatment types
correlate with differential changes in crime reduction? In short, what is the most
promising activity for police to perform during additional patrols? Patrol officers
have long used police vehicle lights to reduce speeding (e.g., in work zones), as
well as proactive patrols (e.g., walking foot patrols) to reduce crime risk in high-
crime areas. By randomly assigning different types of treatment to the different
hot spots, we assess whether patrol treatment type corresponds with differential
changes in crime outcomes.

10" Johnson (2019) describes a study in which night patrol shifts were randomized to either be completed
with static red or blue cruise lights activated or no lights in three low-crime residential towns and one
small city along the Connecticut shoreline. 61 “lights-on” nights were compared to 61 “lights-off” nights.
With property crime as an outcome, the study found that auto burglary and auto theft were reduced by
16% and 44%, respectively. These reductions, however, were not statistically significant.
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Hot spots implementation compliance

Of the 22 treatment segments, researchers used computer randomization to assign
one of two treatment types—walking or stationary with lights—to each hot spot.
This assignment lasted 1 month and then re-random assignment to the treatment
locations occurred. The second randomization was based on the proportion of total
hot spots that would equate to a 1:1 treatment type match over a 2 months. This
iterative approach ensured that the 132 monthly treatment units in the intervention
period had an even distribution of 66 treatments of walking patrols and 66 treat-
ments of stationary with lights. During the transmission of the 469-T calls for police
presence at the hot spots, dispatchers would communicate to the officer the pre-pro-
grammed and random assignment of the action to be taken at the hot spots.

An examination of dosage compliance, based on cleared calls to the dispatch
center, indicates that 100% of the hot spots experienced at least 1.25 h of patrol dos-
age per day over the 6-month HSP experimental period. Indeed, over 90% of the hot
spots (n=19) experienced an average of 1.5 h or greater of patrol dosage per day
over the 6-month intervention period. And roughly 55% (n=12) of the hot spots
averaged the intended 2 h of patrol dosage per day over 6 months.

The high level of patrol allocation compliance observed can be attributed primar-
ily to the collaborative implementation design between the research team and feed-
back from the LVMPD Area Commanders prior to programmatic onset (to ensure
compliance was feasible and attainable with current resources). In addition, the
VCU officers committed and responded to deployment for multiple dosages per day
to the hot spot locations. Finally, dedicated and immediate oversight by the Area
Commanders, including prompt response to initial reports from the research team of
low compliance,'! served to convey to officers the importance of meeting the study
requirements and proper dosage in the hot spots.'?

1 At the beginning of the experiment, the research team collected “weekly” dosage/compliance data
from the dispatcher (i.e., percent of calls “responded to” that designated hot spots assignment and activ-
ity to the various VCU officers. There were some units that had lower than 50% compliance in the first
week. The research team shared those findings with the area commanders, where compliance was both
high (to reinforce success) and low (to alter low response rates to the hot spots). In the second week, the
rates of compliance were considerably higher and remained stable for the experiment. This is not to sug-
gest each area command was perfect at all times. Rather, the research team noticed an average of roughly
80% compliance rates or higher for a given month. Ideally, we would have included a verifiable manner
to measure compliance (e.g., vehicle tracking analyses) but these technological advancements were not
available. The “visits” to hot spots by the research team and district commanders were anecdotal.

12 Logistically, our research team was provided anecdotal evidence of Area Commander oversight on
compliance rates (including self-reported “occasional” site visits). We believe the primary motivating
factor was that the upper administration of LVMPD wanted high compliance and District Commanders
who had VCUs with lower response rates would be responsible for answering for low compliance. How-
ever, our research team did not conduct site visits to ensure fidelity, nor had access to any type of track-
ing technology which is a limitation of this design.
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Outcome measures and bivariate analyses

To evaluate the impact of hot spots patrols, primary outcome measures from the
LVMPD official reported data were collected. Specifically, the research team pro-
vided access to LVMPD calls for service data, which included all citizen-generated
calls to 911 and patrol dispatch. For calls for services, the research team focused
exclusively on calls for assistance for street level crime (i.e., assaults, fighting, shoot-
ing, robberies, auto burglaries, burglaries, grand larcenies, stolen motor vehicle, sto-
len property, larcenies, and property stolen from motor vehicles).'* In addition, we
examined LVMPD-reported crime incidents, which included all Part I crime inci-
dents based on the UCR classification of serious crimes (i.e., homicide, robbery,
burglary, auto theft, and aggravated assault, and larceny), and Part II crimes (less
serious criminal incidents that are usually related to disorder—e.g., public drunken-
ness, trespassing, and vandalism), as well as misdemeanor assault. Reported crime
incidents were further divided into violent (Part I assaults, robberies, rapes, and
murders and Part II assaults) and property crime (burglaries, auto thefts, larcenies,
and Part II thefts) categories for analysis. In sum, the following dependent variables
were examined: Total crime incidents (Part I and Part II offenses), total calls for ser-
vice, violent crime incidents, violent calls for service, property crime incidents, and
property calls for service.

The primary outcome of interest was the change between the experimental period
(Nov 1, 2018-Apr 30, 2019) and the same time period in the treatment versus the
control hot spots the year prior (Nov 1, 2017-Apr 30, 2018).'* We present results
below for each of the outcomes listed previously in the treatment and comparison
hot spots during the 6-month experimental period (November 2018—April 2019),
as well as the same period the previous year (November 2017—April 2018). This
approach allowed the estimation of mean differences-in-differences in each of the
outcomes to assess whether treatment hot spots experience statistically significant
changes in event counts relative to the control hot spots. As a consequence of the
blocked RCT design, which has been shown by Weisburd and Gill (2014) to mini-
mize the concern that fewer than 50 treatment sites are needed to accurately esti-
mate programmatic effects (see Farrington & Welsh, 2005), we have heightened
confidence that observable differences between the treatment and control groups are
likely driven by patrol allocation to the treatment hot spots, particularly due to the
high degree of implementation fidelity that occurred during the experimental period.

13 While focusing on these specific calls for service potentially impacted statistical power, we were also
confident in their consistent measurement by the dispatch center. For minor calls for service, we were
aware of potential of measurement and reporting inconsistencies and thus we used a more conservative
and reliable measure of calls for service related to street crime.

14 Ideally, we would have compared several pre-intervention periods (e.g., Nov 2016—Apr 2017) with the
experimental period to obtain smoothed or average rates of change between the pre-experimental period
and the treatment period. However, LVMPD went through a major data systems change in 2017, which
made the use of multiple pre-intervention periods impossible. LVMPD actually delayed the onset of their
experiment in order for our research team to gather a suitable and matched pre-experimental period for
the purpose of strengthening the evaluation.
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Table 1 Treatment and control got spots offenses and calls for service reported between the pre-experi-
mental period (11/01/2017-04/30/2018) and the experimental period (11/01/2018-04/30/2019)

Treatment hot spots Control hot spots
Outcome Pre-experi- Experimen- % Change  Pre-experi- Experimen- % Change
mental period tal period mental period tal period
Total offenses 666 594 —10.8% 746 863 +15.6%
Violent offenses 304 290 —4.6% 413 499 +20.8%
Property offenses 362 304 —16.0% 333 364 +9.3%
Total CFS 661 565 -14.5% 671 797 +18.7%
Violent CFS 417 299 —28.3% 445 503 +13.0%
Property CFS 244 266 +9.0% 226 294 +30.0%

The differences between the treatment and control hot spots during the 6-month
experiment are presented below. Table 1 shows that during the intervention period,
there were a total of 594 total criminal offenses in the treatment hot spots, compared
to 666 during the same period 1 year prior (a reduction of 10.8%). Comparatively,
there were 863 offenses in the control area during the experiment compared to 746
offenses 1 year prior (an increase of 15.6%). A similar pattern emerged within the
treatment hot spots for violent offenses (—4.6%) and property offenses (—16.0%),
while the control hot spots experienced increases in violent crimes (+20.8%) and
property crimes (+9.3%). For citizen-generated calls for police service, treatment
hot spots experienced a 14.5% decline during the experimental period when calls
were reduced to 565 from 661 (in the pre-experimental period). Comparatively, total
calls for service increased by 18.7% in the control hot spots and, when comparing
event counts, they increased from 671 in the pre-experimental period to 797 in the
experimental period. A similar difference-in-difference pattern emerged for violent
and property calls for service. In total, the relative rate of change ranged from 26%
(in total criminal offenses) to 33.2% (in total calls for service) in the treatment hot
spots compared to the control hot spots.

Analytic strategy and multivariate results (multilevel mixed effects repeated
measures regression)

Following Gelman et al. (2007), we draw upon a hierarchical mixed effects Pois-
son model to estimate the impact of the Las Vegas experiment on crime and calls
for service outcomes.'> As noted in the “methods” section, the pairing of treatment
and control segments that followed a partially blocked randomization process within
each chronic violent crime area (which were policed by the localized violent crime
units) was likely to share many unmeasured commonalities (e.g., structural dimen-
sions, police presence, underlying factors that lead to street crime). Therefore, to
adjust for the place-based randomization process used in this study, which would

15 The authors’ would like to thank this suggestion by one of the reviewers to draw upon this analytical
technique.
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lead to correlated unobserved errors common to all the street segments—regardless
of treatment/control condition—within the nine chronic violent crime areas where
randomization took place, we used mixed Poisson regression models to analyze the
difference-in-difference predictors on the monthly crime outcomes of interest. The
Poisson distribution, controlling for overdispersion, is appropriate for count vari-
ables (Greene, 1994). Thus, we relied on hierarchical Poisson regression estimation,
correcting for overdispersion (i.e., negative binomial) mixed effects regression esti-
mation for the analyses herein. Overdispersion was estimated using a chi-squared
statistic, with standard errors inflated by the square root of the estimated overdis-
persion. In all analyses, the difference-in-difference estimates (i.e., the 0/1 control/
treatment indicator variable, the 0/1 pre-intervention/post-intervention variable, and
the treatment*post-intervention interaction term) were the level-1 units and chronic
high-crime area where the hot spots were randomized was the level-2 unit. In the
analysis, the intercept was modeled as a random effect. Thus, chronic high-crime
area intercepts were allowed to vary randomly around the overall intercept. The dif-
ference-in-difference predictors were modeled as fixed effects.

Consistent with Telep and colleagues (2014), all regression models presented in
the tables rely on a one-tailed distribution given that the body of evidence for hot
spots policing clearly indicates that backfire effects for hot spots policing are highly
unlikely. Additionally, our analysis estimates models with the same overall hypoth-
esis using six interconnected and correlated outcome variables. Therefore, it may
be necessary to adjust the p-value for each test upward to counteract the effect of
multiple tests and to correct for experiment-wise error rate. The utility of p-value
adjustments for multiple testing has been heavily debated (see, e.g., Aickin, 1999;
Aickin & Gensler, 1996; Feise, 2002; Perneger, 1998, 1999; Rothman, 1990). One
limitation being that p-value adjustment reduces the chance of making a type I error
at the cost of increasing the chance of making a type II error. Nonetheless, given the
lack of consensus on whether p-value adjustments should be used, we have opted to
provide both adjusted (presented in bold in Table 2) and unadjusted p-values for our
results.'®

Given that the primary purpose of this evaluation was to assess whether HSP
within these heavily and proactively policed areas experienced any kind of signifi-
cant shift in overall criminal activity, we first examined the change in total criminal
offenses and total citizen-generated calls for service. Table 2 shows the results of
the difference-in-difference mixed effects negative binomial panel regression esti-
mates for the outcomes of interest to this experiment. The total number of criminal
offenses within the treatment hot spots experienced a marginally statistically signifi-
cant decline of —21.3% (IRR=0.78, SE=0.169, p<0.10) during the experimental
period relative to the control hot spots, and accounting for prior seasonal trends in

16 While the Bonferroni correction (Dunn 1961) is likely the most common method for p-value adjust-
ment, it has been criticized for being overly conservative—especially when sample sizes are small. Other
approaches, however, exist that are uniformly more powerful than the Bonferroni correction. As such, we
have chosen to use the Holm procedure to adjust our p-values and control for experiment-wise error rate
(Holm 1979).
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crime counts in both treatment and control areas. Similarly, the total number of cit-
izen-generated calls for service experienced a 25.7% statistically significant reduc-
tion that corresponded with increased patrol treatment in the randomized hot spots
(IRR=0.74, SE=0.145, p<0.10).

Table 2 also shows that among criminal offense outcomes, both violent and prop-
erty offenses decreased, though for violent crimes, the reduction did not reach any
statistically significant threshold.!” However, property crimes experienced a margin-
ally significant decline by roughly 22.6% (IRR=0.774, SE=0.194, p <0.10). Thus,
the results for the overall crime, property crime, and overall calls for service are
suggestive of impact, on the most liberal of scientific assessment tests (one-tailed
significance thresholds).

The results in Table 2 also show that the primary driving force behind the overall
reduction in calls for service was specifically for violence-related calls for police
assistance, which declined by roughly 34.0% (IRR=0.659, SE=0.149, p<0.05).
Indeed, the violent calls for service decline reached the statistically significant
threshold of reduction even relying on a conservative Holm p-value correction test
(to control for the number of models estimated, relying on a two-tailed distribution).
Thus, we have heightened confidence the reduction in the observed reduction in vio-
lent calls for service that was associated with timing of the experiment in the hot
spot segments relative to the control segments.

Property calls for service also declined; however, the results were not statistically
significant. Combined, these results show that overall criminal activity declined in
the treatment hot spots, and that where there was a difference in calls for service by
type of call, the most stable observed reduction was in reported violent activity.

To address the research question as to which patrol type (walking versus station-
ary with emergency lights) has the most promise in terms of impacting targeted
crime rates, we examined the difference-in-difference-in-difference (DDD) estimator
for patrol walking relative to stationary with lights, relative to changes that occurred
in the control areas, and controlling for prior seasonal trends. The results in Table 3
demonstrate that despite the initial bivariate findings suggesting greater impact for
stationary emergency lighting, more precise analyses indicate that the type of ran-
domly assigned patrol at the different hot spots did not have a differential impact
on the overall crime and calls for service reductions associated with the treatment
conditions. The same non-significant findings were observed for violence and prop-
erty-based call and offense-specific outcomes (additional results available from the
authors upon request). It should be noted that the differential impact analyses pre-
sented in Table 4 are limited in statistical power and are potentially biased toward
the null hypothesis, which as noted by Taylor & Ratcliffe (2020) should temper con-
clusions of these findings.

17 1t is also worth noting that the “treatment” indicator variable is not statistically significant in any of
the models presented in Table 2. This suggests that our blocked approach to pairing treatment to control
sites yielded treatment and control segments with extremely similar criminal offenses and calls for ser-
vice—particularly when including the random intercept model in the mixed regression analysis.
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Table 3 Difference-in-difference-in-difference count regressions measuring changes between walking
and stationary lights on patrol in treatment hot spots relative to control hot spots

Total offenses Total CFS
Fixed effects B S.E Z-Value B S.E Z-value
Intercept 1.52% 174 8.72 1.50%* 134 11.15
Treatment .052 124 0.42 041 .104 0.39
Experimental effect 118 118 1.00 143 + .101 1.41
DID estimate —.226 .189 -1.19 —.285+ .163 -1.74
DDD estimate -.012 173 -0.07 —.024 150 -0.16
Random effects
Variance (intercept) 201 110
Model fit
Number of observations 528 528
Number of groups 9 9
Log-likelihood —1434.5 —1390.8
Wald X72 2.41 6.24
(P-value) (.661) (.182)

*p <.10 (one-tailed unadjusted); “p < .05 (one-tailed unadjusted)

Discussion

Study findings from the LVMPD experiment showed that HSP had a significant overall
impact in the treatment hot spots on total calls for service and total criminal offenses,
particularly when comparing the 6-month experiment in 2018-2019 to the same time
period in 2017-2018. That overall crime and overall calls for service experienced sta-
tistically significant reductions is particularly important, as the vast majority of pre-
vious HSP studies finding impact focused on calls for service outcomes, but less on
total criminal offenses (with exceptions to specific offense types, such a gun crimes).
The context of the LVMPD experiment also has a number of important implications.
The hot spots that were randomized in Las Vegas were located within larger, chronic,
persistent violent crime areas. These areas were already receiving additional resources
to counteract violence prior to the HSP experiment. This high-risk environment most
likely minimized statistical power limitations on overall criminal offense outcomes and
provided a distinct context to assess various components of the HSP initiative.

While this experiment makes several important contributions to the HSP
literature, it is important to acknowledge the limitations of the current inves-
tigation. First, LVMPD did not have automatic vehicle location tracking
devices at the time of the study to document and track patrol dosage pro-
cesses (e.g., see Sorg et al., 2014; Weisburd et al., 2015).18 To address this

18 The fact that our research team did not have vehicle tracking devices and that the team was remote for
the experiment raises concerns about boundary non-compliance during the experiment (see Sorg et al.,
2014). One strength of the design however was that the “address” the officers were dispatched to during
the experiment was the center of the segments which provides some additional buffer between the treat-
ment/control locations (in particular for the walking officers).
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limitation, the research team developed a random implementation dispatch
protocol using police-generated calls for service that altered hot spots patrol
by the type of treatment (walking vs. stationary vehicles with emergency
lighting) and the times that patrol officers were to arrive and depart. This
randomly assigned process varied bi-monthly during the 6-month experi-
mental period. The study compliance indicators are based on designated
officers responding to and “clearing” the police-generated calls for proactiv-
ity through recorded dispatch. LVMPD supervisors also randomly appeared
at the hot spots to ensure dosage fidelity; there were no noteworthy concerns
of compliance uncovered by the research team.

Second, while we relied upon multiple sources of outcome data (e.g., cit-
izen-generated calls for service and offenses reported), we were unable to
examine additional outcomes, such as changes in observed physical and social
disorder. The use of ride-alongs and/or surveys of citizens and their percep-
tions of impact would have provided additional data sources to triangulate the
reported findings. While the reliance on official data sources is not unique to
the current study, methodological triangulation would have enhanced confi-
dence in the findings.

Despite these limitations, the results of the current experiment specifically
show that street segments with chronic, persistent violent crimes can also be
impacted by concentrated HSP dosage. These findings also provide further
support of Koper’s (1995) initial recommendation, supported by Telep and
colleagues (2014), that an additional 15 min of patrol every 2 h can support
an effective crime reduction initiative. Thus, intensive patrol time at high-
crime hot spots is not needed to reduce crime, but rather short (< 15 min) and
intermittent presence in high-crime hot spots can clearly reduce all criminal
activity (i.e., both citizen requests for assistance and total criminal offenses).
Combined with an updated systematic review which demonstrates the high
likelihood of crime prevention impact (Braga et al., 2019), the LVMPD con-
text adds further external validity regarding the promise of HSP in divergent
contexts.

Most importantly, the setting for the Las Vegas experiment provided a direct
test of the potential limiting factor (i.e., ceiling effects) of HSP initiatives because
the street segments selected for treatment were situated in chronic, persistent
high-violence clusters that experienced additional patrol and investigative meas-
ures on a routine basis. Patrol dosage in these areas was not “business as usual”
but was akin to “additional patrol allocation in areas that had more attention paid
than most of the rest of the city.” The fact that the HSP treatment significantly
impacted calls for service and criminal offenses in the treatment segments within
the chronic, persistent violent crime areas but not the control segments (also
located within the chronic crime areas) suggests that whatever the threshold of
impact is for HSP, it extends beyond moderate to extensive patrol dosage. This
finding is particularly important to share with law enforcement officials within the
field who question whether adding “additional patrol allocation” via HSP to places
with an already greater-than-normal police presence would be beneficial or a
waste of limited resources. Anecdotally speaking, this is a concern police officials
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commonly shared with our research team whenever we have suggested HSP as a
way to reduce violence; in many police jurisdictions, high-risk locations already
experience higher-than-normal patrol allocation in comparison with the rest of the
city. The LVMPD findings suggest that moderately more time and intermittently
dispersed patrol allocation (15 min every 2 h during peak periods within the day)
within the targeted areas can generate even more substantive reductions in crime
outcomes.

This study also has another important implication: the use of station-
ary patrol with lights flashing at the midpoint of each treatment segment—
an approach that is widely employed in policing—transcends risk reduction
in construction zones and can also impact crime rates in hot spots. While the
bivariate results suggested a greater likelihood of programmatic impact for
flashing lights versus walking patrols, the DDD estimates did not yield sig-
nificant findings. The statistical power tests used in this study, however, were
not designed to discern differential impact types but were rather designed to
assess treatment versus control effects. The current study shows that patrol cars
with emergency flashing lights have the potential for substantive effect, and at
a minimum, likely impacts crime in high-crime contexts virtually identical to
walking patrol hot spots via the estimated DDD intervention parameters. Walk-
ing patrols are more widely implemented and studied, and have been shown to
be successful in HSP (Ratcliffe et al., 2011). We suggest considerable future
sites with sufficient statistical power examine the impact of emergency flashing
lights while stationary more thoroughly as well.

These findings combined with the previous research, which demonstrates that
hot spots policing does not seem to undermine public confidence or negatively
impact police legitimacy (see Kochel & Weisburd, 2017), suggest that hot spots
policing continues to be an effective crime prevention tool with minimal conse-
quences. However, it will be important to continue to unravel the public’s percep-
tion of hot spots policing as well as potential unintended consequences moving for-
ward to ensure the police are operating in an efficient, effective, as well as socially
and procedurally just manner when funneling intensive resources in high-risk
communities.

In conclusion, HSP studies continue to build an evidence base, strengthen exter-
nal validity, and showcase impact in divergent high-risk settings. The Las Vegas
experiment adds to this both established and continually evolving body of research
by demonstrating observed changes in criminal behavior across multiple outcomes,
relying on a relatively untested patrol types (stationary with emergency lights),
and highlighting tangible changes in crime in already heavily proactively policed
chronic, violent crime areas. Pragmatically speaking, these findings specifically
show that concerns for threshold effects are no reason for law enforcement officials
to avoid HSP when attempting to proactively reduce violence and property offend-
ing in crime hot spots.
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Appendix

Table 4 Maximum likelihood interrupted time series analysis—monthly crime counts in Las Vegas
(1/2013-6/2019) with January 2018 intervention period (pooled chronic high-crime areas and rest of the
city)

Violent  Violent Property Property Other  Otherrest Total Total rest
CHCA  rest of CHCA  rest of CHCA ofcity CHCA  ofcity

city city
B B B B B B B B
(SE) (SE) (SE) (SE) (SE) (SE) (SE) (SE)
Measure
Post-January .017 040" 033 013 -.078" —071" —-.007 —.004
2018 (025  (017) 027) (.019) (024)  (.019) (019)  (.014)
Model fit statistics
Log Pseudo —509.8 —877.5 —5854 —1207.8 —553.5 —9925 —868.4 —2089.5
likelihood
Wald X2 2064 7325 71.7 98.3 1558 661.1 1955 6562

*p<.10; “p<.05; all analyses include monthly dummy variables (January =reference category) and
sequential trend measure
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