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ABSTRACT

Research Summary: We estimate changes in the rates of five FBI Part 1 crimes—homicide, auto theft,
burglary, robbery, and larceny—during the COVID-19 pandemic from March through December
2020. Using publicly available weekly crime count data from 29 of the 70 largest cities in the U.S.
from January 2018 through December 2020, three different linear regression model specifications are
used to detect changes. One detects whether crime trends in four 2020 pre- and post-pandemic periods
differ from those in 2018 and 2019. A second looks in more detail at the spring 2020 lockdowns to
detect whether crime trends changed over successive biweekly periods into the lockdown. The third
uses a city-level openness index that we created for the purpose of examining whether the degree of
openness was associated with changing crime rates. For homicide and auto theft, we find significant
increases during all or most of the pandemic. By contrast, we find significant declines in robbery and
larceny during all or part of the pandemic and no significant changes in burglary over the course of
the pandemic. Only larceny rates fluctuated with the degree of each city’s lockdown.

Policy Implications: It is unusual for crime rates to move in different directions, and the reasons
for the mixed findings for these five Part 1 Index crimes—one with no change, two with sustained
increases, and two with sustained decreases—are not yet known. We hypothesize that the reasons
may be related to changes in opportunity, and the pandemic provides unique opportunities for future
research to better understand the forces impacting crime rates. In the absence of a clear understanding
of the mechanisms by which the pandemic affected crime, in the spirit of evidence-based crime policy,
we caution against advancing policy at this time based on lessons learned from the pandemic “natural
experiment.”

Keywords COVID-19 · Pandemic lockdowns · Part 1 crimes
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1 Introduction

The COVID-19 pandemic has prompted a few early analyses on the impacts of lockdowns aimed at curtailing the
pandemic’s spread on crime rates. The initial lockdowns began in March 2020 and generally eased in May 2020.
Another momentous event, the death of George Floyd at the hands of Minneapolis police on May 25, 2020, coincided
with the easing of the lockdowns. Floyd’s killing prompted protests across the US which were overwhelmingly peaceful
but, in some cities, involved violence or property damage by protesters or counter-protesters. During the summer and
fall of 2020, various media sources reported that homicide counts had risen in some of America’s largest cities based
on year-to-date comparisons ([Asher and Horwitz, 2020]; [Hilsenrath, 2020]; [McCarthy, 2020]; [Struett, 2020]) and
month-to-month comparisons [Campbell, 2020] between 2020 and previous years. Meanwhile, other crimes, such as
burglary and robbery, were reported to have decreased in the months following the start of the COVID-19 pandemic in
the U.S. ([Becker and Corley, 2020], [FBI, 2020], [Lopez, 2020]).

In this paper, we report findings of an analysis of the pandemic’s impact in 29 of the 70 largest U.S. cities on five FBI
Part 1 Index crimes—homicide, robbery, burglary, larceny, and auto theft. These are all of the cities that make weekly
crime counts available. Concerning analyses of crime rates following Floyd’s killing, we are not able to disentangle the
underlying reasons for changes we identify, which may include social unrest, economic conditions, changed police
behavior, or other factors. Our aim instead is to carefully document changes or the absence of changes accounting for
seasonal trends. In March through May of 2020, the months following the onset of the pandemic but prior to George
Floyd’s killing, we find burglary and auto theft rates did not significantly differ in 2020 compared to the same time
of year in 2018 and 2019. Homicide rates increased, and robbery and larceny rates decreased during this pandemic
lockdown time period in 2020 relative to the previous two years. We also analyzed how the amount of time that passed
since each city went into lockdown was associated with changes in crime rates. This analysis found that in some
biweekly periods during the lockdown, there were statistically significant changes in rates of auto theft (increases),
robbery (reductions), and larceny (reductions) but not the other crime types. However, we also found that the city’s
degree of lockdown strictness in each period was generally not associated with statistically significant crime rate
changes. Specifically, we created an “openness index” that assigned integer values to cities each week based on the
degree of the cities’ lockdowns; we found that only weekly larceny rates changed in concert with the openness index,
the other crime types did not.

In the summer months, which are traditionally associated with higher crime rates, we tested whether the seasonal
changes in crime rates in 2020 were significantly different from trends in the previous two years or from any 2020
pre-pandemic change in crime rates, and whether any summer change persisted through the rest of 2020. We found that
the average homicide rate in summer 2020 was significantly higher than the summer rates in 2018 and June 2019, and
that this increase persisted through the rest of 2020. For auto theft, the analysis identified an increase in summer 2020,
relative to seasonal trends in prior years, which again persisted throughout the rest of 2020. We also detected crime
declines. As with during the lockdown period, robbery and larceny rates were lower than usual in summer 2020 and
these declines persisted through the rest of 2020. There was weak evidence of systematic declines in burglary in the
summer and remainder of 2020 with these declines reaching only marginal statistical significance levels (less than 0.10).
Thus, overall, we find that the COVID-19 pandemic and mass protests related to the killing of George Floyd have been
associated with significant but mixed changes in urban crime in the U.S.

Due to the recency of these events, few academic articles have been written about how crime rates have changed during
pandemic-related lockdowns and following the loosening of these lockdowns in the U.S.. Piquero et al. [2020] analyzed
how the COVID-19 lockdown in Dallas was associated with a spike in domestic violence in the two weeks after the
lockdown began. [Campedelli et al., 2020]also found mixed associations with the lockdown in Los Angeles and various
crime rates in March 2020. [Mohler et al., 2020] analyzed daily police calls-for-service data from Los Angeles and
Indianapolis from a month after lockdowns went in place and used regression models to compare these months to the
months of 2020 leading up to the lockdowns. They found mixed results across crimes and the two cities. [Ashby, 2020]
used seasonal auto-regressive integrated moving average (SARIMA) models to address seasonality while determining
whether certain classes of crimes are significantly different from these models’ forecasts in sixteen large U.S. cities.
Each city was modeled separately, and the data coverage ended on May 10th. This early analysis found no evidence in
this set of cities that serious assaults in public or in residences increased or decreased between when the first COVID-19
case was reported in the U.S. in January until May 10th. The results also suggested that changes in crime trends varied
across these cities. [Abrams, 2020] also provided an early analysis of a variety of crime rates per capita. Using data
from 23 U.S. cities, this paper found that there was no statistically significant increase in homicides the four weeks after
lockdowns went in place. However, [Abrams, 2020] found that drug crimes, violent crimes, and most property crimes
declined in these four weeks in those cities. Finally, in their report for the Council on Criminal Justice, Rosenfeld et al.
[2021] look for structural breaks in the rate of change of weekly crime rates aggregated over at most 24 U.S. cities,
depending on the crime type, between January 2017 and November 2020. Using this method, they find that homicide
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and motor vehicle theft were higher in spring and summer 2020 than in 2019, though larceny and residential burglaries
declined in this period, and robbery did not see a significant rate change.

The difference between the findings of our study and some previous analyses of homicide and other crime rates is likely
attributable to several factors. First, we analyze data through December 2020 from 29 cities. Unlike other analyses, our
focus was not on identifying individual cities that might have experienced increases in crime; rather it was to examine
whether in a combined analysis of 29 cities there was evidence of a systematic change in various part 1 crime rates. We
also are the first study to consider the external validity of the 29 cities included relative to all 70 largest cities in the
US. Furthermore, combined analyses of cities have not used data beyond the summer of 2020, which prevents these
analyses from fully examining seasonal trends or the persistence of any crime rate changes. Second, we assembled data
on the exact timing and strictness of the lockdown over time for each city during the lockdown period which allows
us to include an index of openness in our analysis. Third, we focus specifically on the impact of the lockdown and
subsequent opening up on crime throughout the year whereas other analyses (eg., [Coote, 2020]) with the exception
of [Rosenfeld et al., 2021], focus more on the question of whether homicide in particular overall increased in 2020
including the pre-lockdown months.

Because we have data available from after initial lockdowns were relaxed throughout the summer and fall and into early
winter, thus allowing seasonal trends to be properly detected, we further contribute to previous work by illustrating
how evolving policies surrounding the pandemic were associated with possible changes in crime rates. Using rigorous
statistical models, we are able to account for seasonality as well as year-to-year changes in homicide and other crime
trends across many U.S. cities. Furthermore, we are also unaware of any articles besides work by [Rosenfeld et al.,
2021] based on an entirely different methodology that adapts a time series method to panel data, that has analyzed
crime trends following the killing of George Floyd, which we are able to do due to our 2020 data coverage continuing
throughout the entire year.

2 Data and Methods

2.1 Data Sources

The outcome variables of interest are per capita crime rates by type of crime. We used publicly available crime incident
report data from 29 of the 70 largest cities in the United States [WorldPopulationReview.com, 2020]. These 29 cities
are those that made daily- or weekly-level data publicly available for the full years of 2018 and 2019, and at least the
first six months of 2020 in an accessible and usable format. For example, four cities (Nashville, Louisville, Houston,
and Seattle) in our data set published NIBRS data, which was straightforward to categorize into crime types. In the
appendix directory of our github repository1, a CSV file (“appendix-table-a1.csv”) shows which variable in each city’s
data file was used to identify crime descriptions and which crime descriptions or codes for each city were classified
into each of these five Part 1 crimes. To determine rates per capita, we used U.S. Census Bureau Subcounty Resident
Population Estimates from 2010-2019 [Bureau, 2020].

To assess the external validity of our study, in Appendix C, Figures 14-18 show the crime data in 2018 for each of the
five crime types we analyze for the 29 cities in our analysis compared with all of the 70 most populous U.S. cities.
We compare the distribution of yearly city crime rates per 100,000 residents for our data (after aggregating to annual
rates), relative to UCR annual data for all of the top 70 largest cities. Based on these figures, we conclude that the
distribution of yearly crime rates was similar for the 29 cities included in this study and all 70 largest cities in 2018.
The one exception is homicide where the interquartile range for the 29 cities in our data is wider than that of all the
top 70 most populous cities. This suggests that the 29 cities cover the range of homicide rates that occur in the top 70
largest cities and are somewhat more variable. In summary, we find that the data from our non-random sample of the
top 70 most populous cities is quite representative of this population based on 2018 crime rates.

We identified data on five of seven FBI UCR part 1 crimes: homicide, robbery, burglary, larceny, and auto theft. The two
Part 1 crime types we do not include are rape and aggravated assault. Though 26 of these cities made data about crime
reports related to rape available, due to the inconsistent nature of classifying a crime as rape across cities, we decided
to not include rape in our analyses. For aggravated assault, data was widely available from these cities, but the 2018
aggregated yearly totals from the weekly data were on average 20% lower than the 2018 UCR reported yearly totals,
which caused us to be concerned about the quality of the weekly aggravated assault count, largely due to inconsistency
about classifying crimes as “aggravated’ versus less serious assault. Because rape and aggravated assault are both
serious forms of violence their omission from the analysis is unfortunate. We thus join with other researchers and policy

1All of the data and scripts used for this paper can be found in the covid-crime repository: https://github.com/mmeyer717/
covid-crime
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makers in calling for more consistent records of these two important crime types. Appendix A, Table 1 lists the 29
cities and which analyses we included them in.

We also gathered data from media sources [CNN, 2020, Times, 2020] and state and county health departments regarding
lockdown dates for all 29 cities and the timing and nature of pandemic-related lockdown reopening phases during the
spring and summer of 2020 for 24 of the 29 cities. From this information we created two different measures of the
lockdown stage a given city was in during a particular week. The first measured in two-week intervals the amount
of time that has passed since the initial lockdown measure was put in place in each city. These do not align with
calendar time as different cities began their lockdowns at different times. The other was a measure of the extent to
which each city was open or locked down in each week which we refer to as an “openness index”. The index was on
a scale from 0 (least open) to 14 (most open). For all weeks leading up to a city’s COVID-related lockdown week,
this index took a value of 14. The value for the index for the weeks after a city’s lockdown were determined by how
restricted certain sectors of the economy were. The sectors we considered were “Entertainment”, “Food and Drink”,
“Industries”, “Outdoor and Recreation”, “Personal Care”, “Places of Worship”, and “Retail,” and each sector could be
assigned a value of 0 (no components of this sector were operating at any capacity), 1 (at least some industries in the
sector were not operating at full capacity), or 2 (all industries in the sector were operating at full capacity). We visualize
the variation in the openness index in 2020 across all available cities in Appendix A, Figure 11. For more information
about what industries fell under each sector, please refer to Appendix A, Table 2.

2.2 Method

To measure the associations between COVID-19 pandemic-related lockdowns and crime rates, we use two different sets
of linear regression models. Our unit of analysis is a city-week pair in all models. One set of models tests whether
seasonal crime trends in 2020 are significantly different from those in the past two years. This model includes data
for all of 2020, encompassing months before the pandemic lockdowns, the spring lockdown and re-opening phases,
summer mass protests sparked by the killing of George Floyd by police in Minneapolis, and the remainder of 2020
following any major protest activity as the pandemic continued. The other set of models focuses on describing crime
patterns in relation to specific pandemic-related shutdown timing and extent in the first couple of months following the
pandemic compared to crime trends from the past two years. These models include 2020 data from January through
week 21, the week of the killing of George Floyd and the week before ensuing protests occurred in most cities across
the U.S. In all of our models, we cluster standard errors at the city-level.

2.2.1 Response Variable

For both sets of models, we used the same response variables. Let i = 1, . . . , 5 represent the different types of crime
we analyze, and let c = 1, . . . , 29, r = 2018, 2019, 2020, and w = 1, . . . , 52 index the city, year, and week of the year
of interest respectively. For each crime type, i = 1, . . . , 5, we calculate the response variable as:

ycwr = crime ratecwr ∗ 52− annual crime ratec (1)

where the weekly city crime rate for each crime is the number of incidents per 100,000 residents, and the annual crime
rate for each city and crime is the total number of incidents in 2018 per 100,000 residents. In words, our response
variable is the difference between what would be the annual crime rate for that city and crime, assuming that the crime
rate in that particular week held for all 52 weeks of the year, and the annual crime rate in 2018. Differencing from the
2018 city rate is an alternative to including city fixed effects in the model, both specifications give similar results.2

2.2.2 Model of Seasonal Crime Rates in 2020

Our first set of models explores how 2020 seasonal crime trends differed from seasonal crime trends in 2018 and 2019
using month indicators. For each crime type, i = 1, ..., 5, we modeled the weekly response variable as follows:

ycwr =β0 + β1 ∗ Year2019r + β2 ∗ Monthw + β3 ∗ Pre-Pandemic 2020wr+

β4 ∗ Lockdown 2020wr + β5 ∗ Summer Protests 2020wr+

β6 ∗ End of Year 2020wr + εcwr

(2)

We estimate a fixed effect for the year 2019 relative to the omitted year of 2018, and we also estimate fixed effects for
the months February through December relative to the omitted month of January. For 2020, we classify January and
February as “Pre-Pandemic”, March through May as “Lockdown”, June through August as “Summer Protests”, and

2Results for the model specification with city fixed effects are available upon request.
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September through December as “End of Year”; we estimate fixed effects for each of these time periods which thereby
precludes the need for a 2020 fixed effect. We further analyze how crime rates changed in the different periods of 2020
by conducting post-estimation tests with the coefficients and standard errors from this model (Eq. (2)). We conduct
two-sided t-tests at the 5% level to determine whether the coefficients for the later periods of 2020 are significantly
different from the coefficient for the pre-pandemic period.

Week units are seven days long, and we prioritized keeping approximated month units to be composed of these full
week units. This results in approximate month units consisting of four or five full weeks as seen in Table 3 in the
Appendix. With the exception of Lincoln, Nebraska, whose late 2020 data we could not find, and San Francisco which
did not report weekly homicide counts, we included all other cities in this analysis.

2.2.3 Model of Crime Rates by Weeks into Lockdown

To understand how relationships between crime rates and pandemic-related lockdowns may vary over the duration of
the lockdowns in, we used two different types of models. For both types of models, we restricted the data to end in
week 21 of 2020, since the protests following George Floyd’s killing might have impacted crime rates differently than
the lockdowns, and many cities had significantly loosened lockdown restrictions by this time. One type modeled the
response variable as such, for each crime type, i = 1, . . . , 5:

ycwr = β0 + β1 ∗ Yearr + β2 ∗ Monthw+∑
(j,k)∈(−1,0),(1,2),...,(9,10)

β(j,k) ∗ Weeks since Lockdown(j,k)cwr
+ εcwr

(3)

Similar to the model described in Eq. (2), the intercept term reflects crime rates in January 2018. We again estimated
fixed effects for 2019 and 2020 and the months February through December. We now also include biweekly lockdown
fixed effects for the number of weeks since city c’s lockdown began. To illustrate, we estimate one fixed effect across all
cities for one week before and the week of a city’s lockdown initiation, another fixed effect across all cities for the first
and second full weeks of a city’s lockdown, and so forth. Because cities enacted lockdown measures during different
weeks, these fixed effects do not match up with two particular calendar weeks.

2.2.4 Model of Crime Rates by Openness Index

The second type of model we used to analyze how the evolution of pandemic-related lockdowns over time in 2020
might have been associated with a change in crime rates modeled the response variable as described below, for each
crime type, i = 1, . . . , 5:

ycwr = β0 + β1 ∗ Yearr + β2 ∗ Monthw + β3 ∗ Openness Indexcwr + εcwr (4)

Again, our baseline is January 2018. Our model is the same as Eq. (3), except instead of estimating biweekly lockdown
fixed effects for the number of weeks since city c’s lockdown, we look at the association between crime rates and the
weekly openness index developed as discussed in the data section.

3 Results

Our discussion of results is organized as follows. Results are presented by crime type with three analyses discussed
for each: overall 2020 differences from typical seasonal trends (Eq. (2)), more granular 2020 differences specifically
during the pandemic lockdown in spring 2020 (Eq. (3)), and whether differences during the pandemic lockdown were
associated with degree of city openness (Eq. (4))3. We first discuss findings for the two crime types, homicide and auto
theft, for which we find statistically significant increases in two or more of the 2020 post-pandemic periods compared
to the average seasonal trends across 2018 and 2019. Next, we discuss the results for burglary for which we found
no sustained statistically significant differences in 2020 post-pandemic periods compared with average prior seasonal
trends. We conclude with a discussion of our results for robbery and larceny for which we found statistically significant
decreases during 2020. Both robbery and larceny rates decreased relative to prior years during the spring lockdown
of 2020 and these declines persisted throughout the summer protest and end of the year periods. As described below,
larceny was the only crime type for which changes in the openness index across cities and weeks was associated with
statistically significant weekly changes in crime rates.

3As mentioned in Section 2.2.3, the response variable for this model is measured at the weekly-level despite using biweekly
indicators.
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3.1 Homicide

Figure 1 summarizes our analysis of homicide rates in 2020 based on the seasonal adjustment regression that divides
2020 into four distinct pre- and post-pandemic periods specified by Eq. (2). The black dashed horizontal zero line
represents the expected homicide rate based on seasonal trends in the prior two years. The solid blue dots indicate the
average increase in homicide rates in 2020 relative to seasonal trends in the prior two years. The vertical lines are 95%
confidence intervals for the 2020 effect estimates. Unless otherwise stated, all hypothesis tests are at the .05 level for a
two-tailed test. The coefficient table for this model (Table 4), the post-estimation t-tests for the difference between later
time periods and the pre-pandemic period (Table 5), and the figure of monthly seasonal trends in homicide rates in the
prior two years plus 2020 changes relative to these trends (Figure 12) can be found in Appendix B.

Figure 1: Changes in Homicide Rates in 2020 Compared to Typical Seasonal Trends with 95% Confidence Intervals

As seen in Figure 1, both before the pandemic began and during the spring pandemic lockdown, homicide rates across
the cities in this analysis were about 4 homicides per 100,000 people higher than in prior years. For reference, the
average homicide rate for these 29 cities in 2018-19 was 16.4 homicides per 100,000 people. This difference does not
reach statistical significance during the pre-pandemic period but does during the spring lockdown. During the summer
protest period of 2020, the homicide rate rose to more than 11 homicides per 100,000 people higher than usual summer
levels (p < 0.001). This also was significantly higher than it had been during the spring lockdown period (p < 0.01). It
remained above spring lockdown levels (p < 0.05) at about 7 additional homicides per 100,000 people for the rest of
2020 after protests ended but the pandemic continued.

Next, we focus in greater detail on the initial pandemic lockdown period of 2020 in particular. We report analyses
examining how the number of weeks into lockdown might have been associated with a change in weekly homicide
rates during the spring of 2020. The estimated biweekly indicator variables’ coefficients are displayed in Figure 2
along with 95% confidence intervals. We find that none of these coefficients are statistically significantly different
from 0, which suggests the weekly homicide rate did not on average change right before or in the weeks following
lockdowns being put in place relative to typical seasonal trends, despite the overall increase in this period found in
the prior model. Finally, we find that changes in the openness index across this time period and across cities were
not statistically significantly associated with changes in the weekly homicide rate (p-value = 0.35). The coefficient
tables for both of these models can be found in the appendix (Appendix B, Tables 6 and 7). Thus, our analysis found
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Figure 2: Biweekly 2020 Differences in Homicide Rates during the Lockdown relative to Typical Seasonal levels with
95% confidence intervals

evidence of sustained increases in the homicide rate across the cities included in our analysis that began during the
spring lockdown and grew further in the summer protest period and the remainder of 2020.

3.2 Auto Theft

Figure 3 is the counterpart of Figure 1 for auto theft. As seen in Figure 3, in the first months of 2020 before the
pandemic began, auto theft rates were similar to those in the same months of the prior two years, and they remained
similar to prior trends during the spring pandemic lockdown period. For reference, the average auto theft rate for these
29 cities in 2018-19 was 534 auto thefts per 100,000 people. Beginning in the summer protest period, auto theft rates
increased by 85 on average relative to expected summer levels (p < 0.01) and relative to pre-pandemic 2020 rates
(p < 0.01). They then remained high, 115 more auto thefts per 100,000 population, throughout the rest of 2020 relative
to usual fall and winter rates and relative to pre-pandemic 2020 rates (p < 0.01 for both).

Furthermore, when we look more closely at the spring lockdown period, we find that there was a statistically significant
increase in weekly auto theft rates at the very end of the lockdowns - in weeks 9-10 after each city enacted their own
lockdown measures (p < 0.05). As seen in Figure 4, the change for all other lockdown weeks was not statistically
significant at the .05 level but lockdown weeks 3-4 show an increase at the 0.10 level (p = 0.059). Similar to homicide,
we find that changes in the openness index over the lockdown time period and over cities were not associated with
changes in the weekly auto theft rate (p = 0.46). Model results for auto theft rates and post-estimation t-tests results for
the comparison of later 2020 time periods to the pre-pandemic period can be found in Appendix B (Tables 8, 9, 10, and
11).

3.3 Burglary

As seen in Figure 5, in the first months of 2020 before the pandemic began, burglary rates were lower, by 88 burglaries
per 100,000, than in the first months of the prior two years (p < 0.05). For reference, the average burglary rate for these
29 cities in 2018-19 was 623 burglaries per 100,000 people. While the burglary rates remained low during the spring
pandemic lockdown, summer protest, and end of the year periods these differences relative to expected seasonal rates
were not statistically significant at the 0.05 level (summer and end of 2020 differences were marginally significant at
the 0.10 level). We also do not detect differences in the 2020 burglary rates (relative to seasonal trends) between these
four periods.

As seen in Figure 6, we further find that the burglary rate did not significantly change right before or in the weeks
following lockdowns being put in place relative to typical seasonal trends. Note that the large standard error and
estimate for weeks 9 and 10 after lockdown are likely due to increased heterogeneity across cities in particular due to
Saint Paul, MN experiencing a large increase in burglaries in week 21 and also to there being fewer observations (24)
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Figure 3: Changes in Auto Theft Rates in 2020 Compared to Typical Seasonal Trends with 95% Confidence Intervals

Figure 4: Biweekly 2020 Differences in Auto Theft Rates during the Lockdown relative to Typical Seasonal levels with
95% confidence intervals
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Figure 5: Changes in Burglary Rates in 2020 Compared to Typical Seasonal Trends with 95% Confidence Intervals

Figure 6: Biweekly 2020 Differences in Burglary Rates during the Lockdown relative to Typical Seasonal levels with
95% confidence intervals.
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Figure 7: Changes in Robbery Rates in 2020 Compared to Typical Seasonal Trends with 95% Confidence Intervals

available for the estimation of this effect depending on when cities began their lockdowns. To test how sensitive our
results are to this outlier, we also re-ran this model disregarding week 21 in St. Paul. As seen in Appendix B, Figure 13
and Table 15, weeks 9 and 10 after lockdowns saw statistically significantly higher burglary rates compared to typical
seasonal trends when this observation is omitted. We also find that changes in the openness index over the lockdown
time period and over cities are not significantly associated with changes in the weekly burglary rate (p = 0.18). All of
the coefficient tables for the models of the burglary rate and post-estimation t-tests results for the comparison of later
2020 time periods to the pre-pandemic period can be found in (Appendix B, Tables 12, 13, 14, and 16).

3.4 Robbery

As seen in Figure 7, in the first two months of 2020 before the pandemic began, robbery rates across the cities in this
analysis were somewhat lower but not statistically significantly different on average than in the same months of prior
years. For reference, the average robbery rate for these 29 cities in 2018-19 was 287 robberies per 100,000 people.
During the spring pandemic lockdown, the robbery rate decreased substantially by 55 robberies per 100,000 people
relative to expected seasonal rates (p < 0.001) and also decreased relative to pre-pandemic rates (p < 0.01). During
the summer protest period and in the rest of 2020 the robbery rate remained similarly low (p < 0.01). Seasonally
adjusted robbery rates during the spring lockdown and summer protest periods are statistically significantly lower than
pre-pandemic period rates (p < 0.05 for both) but end of year seasonally adjusted rates do not significantly differ.

Figure 8 reports the results of the model focusing in on robbery rates during the lockdown. Though the weeks
immediately before and after lockdowns went into place are not associated with statistically significant changes in
weekly robbery rates, weeks 3 - 4 and weeks 5- 6 are both associated with statistically significant decreases relative to
usual levels at these times of year. However, these decreases were not sustained in weeks 7-10. There is evidence at
the .10 level (p = 0.09) that robbery rates were higher during the lockdown in cities and weeks that were more open
relative to those that were more closed or more locked-down. The coefficient tables for the models analyzing robbery
rates and post-estimation t-tests results for the comparison of later 2020 time periods to the pre-pandemic period can be
found in Appendix B (Tables 17, 18, 19, and 20).
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Figure 8: Biweekly 2020 Differences in Robbery Rates during the Lockdown relative to Typical Seasonal levels with
95% confidence intervals

3.5 Larceny

Figure 9 shows that during the 2020 pre-pandemic period, larceny rates were similar to those in the same months of
prior years. For reference, the average larceny rate for these 29 cities in 2018-19 was 2,642 larcenies per 100,000 people.
During the spring pandemic lockdown, the larceny rate decreased dramatically, by 502 larcenies per 100,000 people
relative to expected seasonal rates and decreased relative to pre-pandemic 2020 rates (p < 0.001 for both). During
the summer protest period, larceny rates remained similarly low, 600 fewer larcenies per 100,000 people compared to
expected seasonal levels (p < 0.001). A decrease in larceny rates relative to expected seasonal levels persisted for the
rest of 2020 (p < 0.05 relative to seasonal trends, p < 0.001 relative to 2020 pre-pandemic rates).

Figure 10 reports the results of the model focusing in on larceny rates during the lockdown. Here again we find
evidence of a sustained decline that is even more consistent than for robbery. Evidence of this decline is also supported
by analyses of the association of the openness index with larceny rates in which we find a positive and statistically
significant association (p < 0.001) which implies that when each city’s specific lockdown restrictions were eased (cities
were relatively more open) larceny rates increased. The coefficient tables for the models analyzing weekly larceny rates
and post-estimation t-tests results for the comparison of later 2020 time periods to the pre-pandemic period can be
found in Appendix B, Tables 21, 22, 23, and 24.

4 Discussion and Conclusions

We find that changes in crime rates during the pandemic from March through December 2020 compared to counterpart
periods in 2018 and 2019 were mixed. For homicide we find significant increases through all three pandemic periods
(lockdown, summer protests, and end of the year) that are not, however, significantly different from a non-significant
increase in the pre-pandemic period of 2020. We also find significant increases in auto theft during the final half of
2020 spanned by the summer protest period and the end of year period. These increases are also significant compared
to the 2020 pre-pandemic period. Balanced against these increases were declines in robbery and larceny throughout the
pandemic and some indication of declines in burglary in which all pandemic period point estimates are negative but not
statistically significant at the 5% level. The declines in robbery and larceny during the pandemic periods were also
significant relative to the 2020 pre-pandemic period. We generally did not find associations between the openness index
we developed and crime rates suggesting that, except for larceny, incremental changes in cities lockdown policies over
time and across cities were not associated with detectible changes in crime rates.

Our findings overall are a puzzle for future research to solve. Crime rates by type (e.g., homicide and robbery) usually
move in tandem but this did not occur in the pandemic period studied. We instead found a sustained increase in homicide
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Figure 9: Changes in Larceny Rates in 2020 Compared to Typical Seasonal Trends with 95% Confidence Intervals

Figure 10: Biweekly 2020 differences in larceny rates during the lockdown relative to typical seasonal levels with 95%
confidence intervals
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throughout the pandemic and in auto thefts beginning in June and sustained declines in larceny and robbery throughout
the pandemic periods. None of the pandemic period estimates for burglary were significant at the 0.05 level. As we
noted in the introduction our aim was to document changes in crime rates during the pandemic and initial lockdown
period but not to ascertain their cause. Regarding the causes of the patterns revealed by our analysis, we can only
speculate. One admittedly post-hoc and only partial explanation for this unusual pattern relates to opportunity. The
decline in robbery rates may have been caused by reductions in numbers of people on streets, particularly at night,
thereby reducing robbery targets. Larceny rates may have declined due to reduced foot traffic and possibly increased
security (for mask enforcement) in brick-and-mortar retail outlets. The increase in auto thefts may have resulted from
the combination of more vehicles sitting idle on the streets and fewer people outside, including police, making it
easier to surreptitiously steal the vehicles. Opportunity, however, does not easily explain the findings for homicide and
burglary. More time sheltering at home coupled with increased drug and alcohol intake might have given rise to more
conflicts that end in a domestic homicide, but press reports on the homicide increase do not attribute it to increases
in domestic homicides. Concerning non-domestic homicides, reduced traffic in places such as bars and reductions in
young men loitering on the streets due to pandemic restrictions should lead to reductions, not increases, in the types
of conflicts that give rise to homicides. As for burglary, more time sheltering at home would reduce opportunities for
domestic burglaries, consistent with the trend in the data here. On the other hand, closed businesses might increase
opportunities for non-residential burglaries. Perhaps for burglary, these opposing forces balanced out to no systematic
detectable change, but that reasoning may be a stretch.

Our bottom line on policy recommendations is that in the absence of a clear understanding of how the pandemic affected
crime and in the spirit of evidence-based crime policy, we caution against advancing policy at this time based on lessons
learned from the pandemic “natural experiment”. The pandemic natural experiment does, however, provide a unique
opportunity for testing various theories of the causes of crime, particularly those related to opportunity which includes
police presence and contemporaneous social and economic stressors (e.g., poverty, substance abuse, and depression).
We recommend that future research examine crime changes during the pandemic based on more complete crime data
than used here. Our study like all others done to date have been based on analyses of cities for which data was available
as the pandemic was unfolding. In all studies conducted thus far the cities included were far from a complete census of
all cities or a random sample of all cities. Further, to our knowledge there have been no studies of impacts outside of
cities in suburban and rural areas or in later stages of the pandemic in 2021. Such studies should be a priority.
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City Used in Seasonal Crime
Rates Model

Used in Weeks
into Lockdown Models

Used in Openness
Index Model

Atlanta x x x
Austin x x x

Baltimore x x x
Boston x x x
Chicago x x x

Cincinnati x x x
Dallas x x x
Denver x x x
Detroit x x x

Houston x x x
Kansas City* x x x

Lincoln x x
Los Angeles x x x
Louisville x x x

Mesa x x
Milwaukee x x
Nashville x x x
New York x x x

Philadelphia x x x
Phoenix x x x

Pittsburgh x x x
Raleigh x x

Sacramento x x x
Saint Louis x x x
Saint Paul x x

San Francisco** x x x
Seattle x x x
Tulsa x x

Washington x x x
Table 1: Cities used in our analyses

Outdoor and Recre-
ation

Industries Retail Food and
Drink

Entertainment Personal
Care

Places of
Worship

State Parks Construction Retail Stores Farmers Mar-
kets

Libraries Pet Grooming Church

Fishing Manufacturing Malls Restaurants Movie The-
aters

Hair Salons

Boating Agriculture Apparel Bars Bowling
alleys

Barbershops

Golf Courses Forestry Electronics
and appli-
ances

Breweries Museums Nail Salons

Marinas Fishing Florists Clubs Casinos Personal Ser-
vices

Campgrounds Hunting Luggage Zoos Tanning
Salons

Beaches Offices Aquariums Tattoo Parlors
Gyms Education Entertainment

Venues
Pools
Spas

Table 2: Categories used for our openness index and which entities fell under which category
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Month Number of Weeks
1 4
2 4
3 4
4 5
5 4
6 4
7 5
8 4
9 5
10 4
11 4
12 4

Table 3: Number of weeks in each month grouping; same month groupings used for each year

Figure 11: Variation in the openness index for each city
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Appendix B

Signif. codes throughout Appendix B: ‘***’: 0.001; ‘**’: 0.01; ‘*’: 0.05; ‘.’: 0.1

Estimate Std. Error t value P-value
(Intercept) -1.147 0.705 -1.626 0.104 .
Year 2019 1.024 0.506 2.022 0.043 *
Month 2 -3.391 1.743 -1.945 0.052 .
Month 3 -2.442 1.183 -2.065 0.039 *
Month 4 0.441 0.859 0.514 0.608
Month 5 3.551 1.228 2.891 0.004 **
Month 6 3.871 1.313 2.947 0.003 **
Month 7 5.564 1.545 3.601 0.000 ***
Month 8 3.228 1.339 2.410 0.016 *
Month 9 2.018 1.305 1.546 0.122
Month 10 1.300 1.431 0.909 0.363
Month 11 -0.155 1.392 -0.111 0.911
Month 12 -1.370 1.445 -0.948 0.343
PrePandemic 4.085 3.006 1.359 0.174
Lockdown 3.334 1.547 2.156 0.031 *
Summer Protests 11.246 3.301 3.407 0.001 ***
End of Year 7.292 1.374 5.306 0.000 ***

Table 4: Homicide Seasonal Effects Model Results

Figure 12: Homicide seasonal trends in 2018 and 2019 (orange) and in 2020 (blue) based on seasonal model results
with 95% confidence intervals
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Effect Difference From PrePandemic Effect Std. Error t-stat P-value
Lockdown -0.751 2.135 -0.352 0.725
Summer Protests 7.161 3.698 1.936 0.053
End of Year 3.207 2.719 1.180 0.238

Table 5: Homicide Post-Estimation Test Results

Estimate Std. Error t value P-value
(Intercept) -0.913 0.740 -1.234 0.217
Year 2019 0.885 0.489 1.809 0.070 .
Year 2020 3.130 1.942 1.612 0.107
Month 2 -3.242 1.648 -1.968 0.049 *
Month 3 -2.167 1.160 -1.868 0.062 .
Month 4 -0.215 1.157 -0.186 0.853
Month 5 3.325 1.112 2.990 0.003 **
Month 6 2.850 1.045 2.727 0.006 **
Month 7 4.367 1.136 3.844 0.000 ***
Month 8 4.253 1.413 3.010 0.003 **
Month 9 1.629 1.434 1.136 0.256
Month 10 1.321 1.153 1.146 0.252
Month 11 -0.916 1.818 -0.504 0.614
Month 12 -1.005 1.290 -0.779 0.436
Week Before & Week of Lockdown -1.566 1.201 -1.304 0.192
One to Two weeks after Lockdown Start -1.368 3.268 -0.419 0.675
Three to Four weeks after Lockdown Start 4.205 3.835 1.096 0.273
Five to Six weeks after Lockdown Start 0.724 1.759 0.412 0.681
Seven to Eight weeks after Lockdown Start -2.489 2.206 -1.129 0.259
Nine to Ten weeks after Lockdown Start 2.733 3.786 0.722 0.470

Table 6: Homicide Biweekly Weeks since Lockdown Model Results

Estimate Std. Error t value P-value
(Intercept) -4.124 3.360 -1.227 0.220
Year 2019 0.989 0.562 1.761 0.078 .
Year 2020 4.762 3.344 1.424 0.154
Month 2 -4.312 1.927 -2.238 0.025 *
Month 3 -2.946 1.150 -2.561 0.010 *
Month 4 0.473 0.633 0.746 0.456
Month 5 3.684 1.331 2.768 0.006 **
Month 6 3.307 1.189 2.782 0.005 **
Month 7 5.082 1.411 3.602 0.000 ***
Month 8 4.434 1.850 2.396 0.017 *
Month 9 1.865 1.554 1.200 0.230
Month 10 1.131 1.158 0.976 0.329
Month 11 -1.614 1.769 -0.912 0.362
Month 12 -1.202 1.165 -1.032 0.302
Openness Index 0.229 0.245 0.932 0.351

Table 7: Homicide Openness Index Model Results
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Estimate Std. Error t value P-value
(Intercept) 7.035 19.071 0.369 0.712
Year 2019 -24.446 21.953 -1.114 0.265
Month 2 -30.787 8.181 -3.763 0.000 ***
Month 3 -58.931 18.049 -3.265 0.001 **
Month 4 -45.174 23.213 -1.946 0.052 .
Month 5 -11.305 15.127 -0.747 0.455
Month 6 -5.110 26.780 -0.191 0.849
Month 7 23.726 25.285 0.938 0.348
Month 8 21.159 23.875 0.886 0.375
Month 9 5.830 24.664 0.236 0.813
Month 10 4.518 23.568 0.192 0.848
Month 11 4.028 25.923 0.155 0.877
Month 12 6.253 28.534 0.219 0.827
PrePandemic -16.329 34.273 -0.476 0.634
Lockdown -6.939 34.119 -0.203 0.839
Summer Protests 85.592 32.269 2.652 0.008 **
End of Year 114.826 38.889 2.953 0.003 **

Table 8: Auto Theft Seasonal Effects Model Results

Effect Difference From PrePandemic Effect Std. Error t-stat P-value
Lockdown 9.390 19.472 0.482 0.630
Summer Protests 101.921 36.551 2.788 0.005
End of Year 131.155 43.188 3.037 0.002

Table 9: Auto Theft Post-Estimation Test Results

Estimate Std. Error t value P-value
(Intercept) 11.379 19.229 0.592 0.554
Year 2019 -23.917 21.142 -1.131 0.258
Year 2020 -30.261 38.200 -0.792 0.428
Month 2 -30.283 7.950 -3.809 0.000 ***
Month 3 -58.228 16.071 -3.623 0.000 ***
Month 4 -54.254 24.476 -2.217 0.027 *
Month 5 -22.654 18.887 -1.199 0.230
Month 6 -2.346 26.473 -0.089 0.929
Month 7 17.530 25.048 0.700 0.484
Month 8 11.055 23.671 0.467 0.640
Month 9 9.153 24.847 0.368 0.713
Month 10 -2.170 23.839 -0.091 0.927
Month 11 -1.781 26.433 -0.067 0.946
Month 12 -4.207 27.653 -0.152 0.879
Week Before & Week of Lockdown 28.601 26.816 1.067 0.286
One to Two weeks after Lockdown Start 32.120 28.535 1.126 0.260
Three to Four weeks after Lockdown Start 69.694 36.919 1.888 0.059 .
Five to Six weeks after Lockdown Start 27.905 34.964 0.798 0.425
Seven to Eight weeks after Lockdown Start 24.336 37.187 0.654 0.513
Nine to Ten weeks after Lockdown Start 106.100 46.256 2.294 0.022 *

Table 10: Auto Theft Biweekly Weeks since Lockdown Model Results
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Estimate Std. Error t value P-value
(Intercept) 31.030 56.145 0.553 0.580
Year 2019 -21.266 24.182 -0.879 0.379
Year 2020 -24.608 48.506 -0.507 0.612
Month 2 -26.476 7.523 -3.519 0.000 ***
Month 3 -48.278 13.749 -3.511 0.000 ***
Month 4 -42.203 30.134 -1.400 0.161
Month 5 -15.264 18.455 -0.827 0.408
Month 6 5.092 28.103 0.181 0.856
Month 7 32.003 25.478 1.256 0.209
Month 8 20.277 26.575 0.763 0.445
Month 9 27.070 24.179 1.120 0.263
Month 10 4.426 24.977 0.177 0.859
Month 11 2.399 31.984 0.075 0.940
Month 12 -2.371 34.895 -0.068 0.946
Openness Index -1.997 2.723 -0.733 0.463

Table 11: Auto Theft Openness Index Model Results

Estimate Std. Error t value P-value
(Intercept) -13.573 13.832 -0.981 0.326
Year 2019 -53.910 22.544 -2.391 0.017 *
Month 2 -38.055 8.370 -4.547 0.000 ***
Month 3 -60.853 12.409 -4.904 0.000 ***
Month 4 -14.586 9.515 -1.533 0.125
Month 5 33.267 20.023 1.661 0.097 .
Month 6 70.519 26.076 2.704 0.007 **
Month 7 51.925 22.924 2.265 0.024 *
Month 8 57.516 21.971 2.618 0.009 **
Month 9 27.064 20.082 1.348 0.178
Month 10 27.435 19.267 1.424 0.154
Month 11 0.190 24.574 0.008 0.994
Month 12 2.538 24.666 0.103 0.918
PrePandemic -87.751 35.289 -2.487 0.013 *
Lockdown -69.521 42.859 -1.622 0.105
Summer Protests -74.699 42.972 -1.738 0.082 .
End of Year -71.007 42.882 -1.656 0.098 .

Table 12: Burglary Seasonal Effects Model Results

Effect Difference From PrePandemic Effect Std. Error t-stat P-value
Lockdown 18.229 28.285 0.644 0.519
Summer Protests 13.051 30.138 0.433 0.665
End of Year 16.743 36.838 0.455 0.649

Table 13: Burglary Post-Estimation Test Results
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Estimate Std. Error t value P-value
(Intercept) -11.027 14.029 -0.786 0.432
Year 2019 -54.313 21.757 -2.496 0.013 *
Year 2020 -99.531 37.057 -2.686 0.007 **
Month 2 -36.957 8.066 -4.582 0.000 ***
Month 3 -56.510 10.157 -5.564 0.000 ***
Month 4 -11.792 10.404 -1.133 0.257
Month 5 15.368 19.147 0.803 0.422
Month 6 27.617 21.273 1.298 0.194
Month 7 68.507 23.262 2.945 0.003 **
Month 8 68.634 21.212 3.236 0.001 **
Month 9 27.671 19.813 1.397 0.163
Month 10 19.427 19.212 1.011 0.312
Month 11 -2.670 25.998 -0.103 0.918
Month 12 0.206 23.758 0.009 0.993
Week Before & Week of Lockdown 41.128 24.847 1.655 0.098 .
One to Two weeks after Lockdown Start 31.519 28.444 1.108 0.268
Three to Four weeks after Lockdown Start 18.600 36.358 0.512 0.609
Five to Six weeks after Lockdown Start -26.413 35.751 -0.739 0.460
Seven to Eight weeks after Lockdown Start -9.734 46.880 -0.208 0.836
Nine to Ten weeks after Lockdown Start 405.358 230.724 1.757 0.079

Table 14: Burglary Biweekly Weeks since Lockdown Model Results

Figure 13: Biweekly 2020 differences in burglary rates during the lockdown relative to typical seasonal levels with 95%
confidence intervals; St. Paul, week 21 removed to analyze the sensitivity of results to this outlier
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Estimate Std. Error t value P-value
(Intercept) -11.027 14.029 -0.786 0.432
Year 2019 -54.313 21.757 -2.496 0.013 *
Year 2020 -99.531 37.057 -2.686 0.007 **
Month 2 19.427 19.212 1.011 0.312
Month 3 -2.670 25.998 -0.103 0.918
Month 4 0.206 23.758 0.009 0.993
Month 5 -36.957 8.066 -4.582 0.000 ***
Month 6 -56.510 10.157 -5.564 0.000 ***
Month 7 -11.792 10.404 -1.133 0.257
Month 8 15.368 19.147 0.803 0.422
Month 9 27.617 21.273 1.298 0.194
Month 10 68.507 23.262 2.945 0.003 **
Month 11 68.634 21.212 3.236 0.001 **
Month 12 27.671 19.813 1.397 0.163
Week Before & Week of Lockdown 41.128 24.847 1.655 0.098 .
One to Two weeks after Lockdown Start 31.519 28.444 1.108 0.268
Three to Four weeks after Lockdown Start 18.600 36.358 0.512 0.609
Five to Six weeks after Lockdown Start -26.413 35.751 -0.739 0.460
Seven to Eight weeks after Lockdown Start -9.734 46.880 -0.208 0.836
Nine to Ten weeks after Lockdown Start 185.361 74.723 2.481 0.013 *

Table 15: Burglary Biweekly Weeks since Lockdown Model Results; St. Paul, week 21 removed

Estimate Std. Error t value P-value
(Intercept) 66.895 66.602 1.004 0.315
Year 2019 -58.035 25.275 -2.296 0.022 *
Year 2020 -116.029 51.601 -2.249 0.025 *
Month 2 -32.052 8.469 -3.785 0.000 ***
Month 3 -52.185 11.044 -4.725 0.000 ***
Month 4 -28.551 18.436 -1.549 0.121
Month 5 10.104 22.156 0.456 0.648
Month 6 16.925 26.433 0.640 0.522
Month 7 52.912 26.291 2.013 0.044 *
Month 8 50.397 21.779 2.314 0.021 *
Month 9 12.400 22.736 0.545 0.585
Month 10 17.090 22.813 0.749 0.454
Month 11 -9.185 33.005 -0.278 0.781
Month 12 -10.179 30.583 -0.333 0.739
Openness Index -4.985 3.741 -1.332 0.183

Table 16: Burglary Openness Index Model Results
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Estimate Std. Error t value P-value
(Intercept) -1.388 5.853 -0.237 0.813
Year 2019 -17.090 10.105 -1.691 0.091 .
Month 2 -29.167 6.126 -4.761 0.000 ***
Month 3 -31.902 7.489 -4.260 0.000 ***
Month 4 -33.838 9.211 -3.674 0.000 ***
Month 5 -3.802 4.290 -0.886 0.376
Month 6 12.122 7.463 1.624 0.104
Month 7 28.766 8.187 3.514 0.000 ***
Month 8 31.908 9.248 3.450 0.001 ***
Month 9 23.258 8.119 2.865 0.004 **
Month 10 15.869 9.851 1.611 0.107
Month 11 6.574 12.386 0.531 0.596
Month 12 -6.640 14.621 -0.454 0.650
PrePandemic -24.727 17.059 -1.450 0.147
Lockdown -54.763 14.939 -3.666 0.000 ***
Summer Protests -61.961 20.241 -3.061 0.002 **
End of Year -48.646 18.811 -2.586 0.010 **

Table 17: Robbery Seasonal Effects Model Results

Effect Difference From PrePandemic Effect Std. Error t-stat P-value
Lockdown -30.0355 10.9556 -2.7416 0.0061
Summer Protests -37.2341 18.5049 -2.0121 0.0443
End of Year -23.9193 17.4159 -1.3734 0.1697

Table 18: Robbery Post-Estimation Test Results

Estimate Std. Error t value P-value
(Intercept) 0.358 5.864 0.061 0.951
Year 2019 -16.520 9.770 -1.691 0.091 .
Year 2020 -29.933 18.337 -1.632 0.103
Month 2 -28.359 5.879 -4.823 0.000 ***
Month 3 -41.950 7.769 -5.400 0.000 ***
Month 4 -32.378 9.774 -3.313 0.001 ***
Month 5 -2.928 5.714 -0.512 0.608
Month 6 4.942 8.065 0.613 0.540
Month 7 28.275 7.619 3.711 0.000 ***
Month 8 32.386 9.385 3.451 0.001 ***
Month 9 24.307 8.188 2.969 0.003 **
Month 10 11.795 9.536 1.237 0.216
Month 11 0.428 12.680 0.034 0.973
Month 12 -6.136 14.645 -0.419 0.675
Week Before & Week of Lockdown 17.939 14.008 1.281 0.200
One to Two weeks after Lockdown Start -26.977 17.546 -1.538 0.124
Three to Four weeks after Lockdown Start -37.246 17.083 -2.180 0.029 *
Five to Six weeks after Lockdown Start -45.540 14.231 -3.200 0.001 **
Seven to Eight weeks after Lockdown Start -38.838 22.803 -1.703 0.089 .
Nine to Ten weeks after Lockdown Start -16.433 21.859 -0.752 0.452

Table 19: Robbery Biweekly Weeks since Lockdown Model Results
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Estimate Std. Error t value P-value
(Intercept) -33.941 27.844 -1.219 0.223
Year 2019 -15.218 11.645 -1.307 0.191
Year 2020 -31.880 22.883 -1.393 0.164
Month 2 -31.979 6.500 -4.920 0.000 ***
Month 3 -43.465 8.523 -5.099 0.000 ***
Month 4 -37.154 13.440 -2.764 0.006 **
Month 5 -9.909 5.018 -1.975 0.048 *
Month 6 2.879 9.967 0.289 0.773
Month 7 26.323 9.353 2.814 0.005 **
Month 8 27.600 10.563 2.613 0.009 **
Month 9 24.049 9.961 2.414 0.016 *
Month 10 9.586 11.980 0.800 0.424
Month 11 -1.166 15.752 -0.074 0.941
Month 12 -11.419 18.371 -0.622 0.534
Openness Index 2.656 1.545 1.719 0.086 .

Table 20: Robbery Openness Index Model Results

Estimate Std. Error t value P-value
(Intercept) -172.839 42.468 -4.070 0.000 ***
Year 2019 -75.770 81.451 -0.930 0.352
Month 2 -80.650 24.359 -3.311 0.001 ***
Month 3 -11.520 31.414 -0.367 0.714
Month 4 8.339 45.041 0.185 0.853
Month 5 122.559 49.874 2.457 0.014 *
Month 6 252.376 65.051 3.880 0.000 ***
Month 7 378.880 69.899 5.420 0.000 ***
Month 8 401.649 72.474 5.542 0.000 ***
Month 9 297.203 60.137 4.942 0.000 ***
Month 10 279.252 52.646 5.304 0.000 ***
Month 11 181.866 51.404 3.538 0.000 ***
Month 12 202.640 69.165 2.930 0.003 **
PrePandemic 107.506 138.157 0.778 0.436
Lockdown -501.964 127.496 -3.937 0.000 ***
Summer Protests -600.525 129.817 -4.626 0.000 ***
End of Year -320.511 127.260 -2.519 0.012 *

Table 21: Larceny Seasonal Effects Model Results

Effect Difference From PrePandemic Effect Std. Error t-stat P-value
Lockdown -609.469 87.024 -7.003 0.000
Summer Protests -708.031 122.929 -5.760 0.000
End of Year -428.017 117.077 -3.656 0.000

Table 22: Larceny Post-Estimation Test Results
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Estimate Std. Error t value P-value
(Intercept) -165.197 47.533 -3.475 0.001 ***
Year 2019 -75.300 78.780 -0.956 0.339
Year 2020 -16.856 128.522 -0.131 0.896
Month 2 -72.312 23.655 -3.057 0.002 **
Month 3 -126.390 40.801 -3.098 0.002 **
Month 4 29.778 53.010 0.562 0.574
Month 5 155.007 68.906 2.250 0.024 *
Month 6 267.398 69.673 3.838 0.000 ***
Month 7 396.858 74.144 5.353 0.000 ***
Month 8 357.109 76.742 4.653 0.000 ***
Month 9 337.438 61.448 5.491 0.000 ***
Month 10 285.273 55.251 5.163 0.000 ***
Month 11 118.234 56.930 2.077 0.038 *
Month 12 166.853 77.260 2.160 0.031 *
Week Before & Week of Lockdown -439.904 69.893 -6.294 0.000 ***
One to Two weeks after Lockdown Start -641.521 109.325 -5.868 0.000 ***
Three to Four weeks after Lockdown Start -590.909 114.231 -5.173 0.000 ***
Five to Six weeks after Lockdown Start -640.008 115.499 -5.541 0.000 ***
Seven to Eight weeks after Lockdown Start -678.235 138.096 -4.911 0.000 ***
Nine to Ten weeks after Lockdown Start -586.680 217.762 -2.694 0.007 **

Table 23: Larceny Biweekly Weeks since Lockdown Model Results

Estimate Std. Error t value P-value
(Intercept) -716.418 237.643 -3.015 0.003 **
Year 2019 -89.551 94.801 -0.945 0.345
Year 2020 -111.728 183.258 -0.610 0.542
Month 2 -76.206 27.483 -2.773 0.006 **
Month 3 -162.573 54.426 -2.987 0.003 **
Month 4 2.165 90.353 0.024 0.981
Month 5 61.400 85.565 0.718 0.473
Month 6 252.948 86.461 2.926 0.003 **
Month 7 390.221 89.391 4.365 0.000 ***
Month 8 352.343 89.778 3.925 0.000 ***
Month 9 312.878 72.859 4.294 0.000 ***
Month 10 268.331 70.165 3.824 0.000 ***
Month 11 89.584 76.008 1.179 0.239
Month 12 133.716 102.693 1.302 0.193
Openness Index 41.082 13.676 3.004 0.003 **

Table 24: Larceny Openness Index Model Results
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Appendix C

Figure 14: Distribution of City Homicide Rates from Our 2018 Data Compared to 2018 UCR Data

Figure 15: Distribution of City Auto Theft Rates from Our 2018 Data Compared to 2018 UCR Data
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Figure 16: Distribution of City Burglary Rates from Our 2018 Data Compared to 2018 UCR Data

Figure 17: Distribution of City Robbery Rates from Our 2018 Data Compared to 2018 UCR Data
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Figure 18: Distribution of City Larceny Rates from Our 2018 Data Compared to 2018 UCR Data
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